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1. Keynote Address: Building a Terriﬁc Team
Jake French
Ultimately you want your patients to receive the best care possible,
and that means working together effectively. Jake French helps
healthcare professionals and family members who care for people
with oral cleft and craniofacial conditions gain a deeper understanding
of what it feels like to be a patient, so that you can meet their needs
even better. As a nationally recognized keynote speaker and C6 quadriplegic, Jake’s ﬁrsthand examples are both heartfelt and humorous.
A common misconception is that to improve the quality of your
service, you must do more or know everything. The truth is, patients
deal with so many different people along their medical journey that
they just want to feel like there’s a team who has their back and
will always be there to help ﬁnd the right answers. Since multidisciplinary teams have members from a variety of medical specialties,
we will focus on relationship building with strategies to improve
your communication and collaboration. Each idea will be easy to
implement and aim to give you a new set of options for building a
cohesive group.
Come to this refreshing speech to renew your passion for providing
outstanding service and gain 3 powerful tools to make everyone you
work with feel like a valued member of the squad!
Learning Objectives:
• Participants will identify how the difference between attitude and
answers impacts your effectiveness in dealing with uncertainty
• Discuss a mindset that helps your team create a culture of fresh
thinking and innovation
• Practice a communication strategy to address small issues before
they become big problems

2. Soft Tissue Reconstruction for Complex
Craniofacial Conditions
Moderator: Davinder J. Singh
Panelists: Bruce S. Bauer, Stacey H. Francis, John W. Seibert
Skeletal reconstruction for complex cleft and craniofacial deformities
is often more predictable than the soft tissue reconstruction. The
unpredictability of soft tissue reconstruction stems from an inability
to exactly re-create the symmetric contours of the face, the challenge
of camouﬂaging underlying skeletal asymmetry, and the variability in
healing of the soft tissue. In this panel, we will focus on soft tissue
reconstruction for patients with cleft and craniofacial anomalies,
including Treacher Collins Syndrome, Craniofacial Microsomia,
Nager Syndrome, and Hemifacial Atrophy. Panelists will discuss
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the use of free tissue transfer, regional tissue transfer, tissue expanders, dermal grafts, ﬁllers and fat injections. Each panelist will focus
on the strengths, weaknesses, and limitations of these techniques.
Learning Objectives:
• Attendees will understand the advantages and shortcomings of soft
tissue reconstruction using 1) free tissue transfer, regional ﬂaps,
tissue expansion, dermal grafts, ﬁllers and fat injections; 2) how
these techniques augment each other, and 3) what the future
holds for soft tissue reconstruction of the face in patients with
complex craniofacial defects.

3. Comprehensive Habilitation for Patients with
Microtia: Past, Present and Future
Moderator: John van Aalst
Presenters: Allison M. Dobbie, Bill P. Magee, Ananth S. Murthy, David
J. Reisberg, Rosemary Seelaus, Magdalana Soldanska
Tanzer ﬁrst described external ear reconstruction in 1959. His work
was carefully studied and improved on by Brent, who in 1974,
described a four-stage ear reconstruction technique using rib cartilage.
In 1993, Nagata described a technique for ear reconstruction that
decreased the number of stages to two. In 2010, Fermin described
her own modiﬁcations of these techniques. These individuals have
inﬂuenced reconstructive surgeons world-wide, who themselves
have borrowed and modiﬁed nuances of all three techniques. For
patients with microtia, autologous reconstruction competes with the
use of synthetic materials, including medpor, the use of which has
been popularized by Reinisch; other techniques for reconstruction
include prosthetic ear reconstruction, and more recently, tissue engineered ear cartilage fabrication. In addition to the absent external
ear, patients with microtia also have hearing needs that must be
addressed in a coordinated fashion with staged ear reconstruction.
Presenters will discuss techniques for reconstruction, emphasizing
historical changes, strengths, short-comings and complications of
each technique; and how the hearing needs of each patient must be
coordinated with external ear reconstruction. Finally, panelists will
address the future of ear reconstruction: Does autologous cartilage,
medpor, prosthetic reconstruction, or tissue engineering most ﬁrmly
hold the future? How will we continue to optimize hearing in these
patients?
Learning Objectives:
Attendees will learn 1) the full gamut of options available for ear
reconstruction, 2) the pitfalls and strengths of each technique, 3) the
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hearing requirements of patients with microtia, and 4) what the future
holds for ear reconstruction in these complex patients.

4. Linton Whitaker Lecture
Presented by Lisa David, MD, MBA
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There were no signiﬁcant differences for parents and adults on the
CFEQ.
Conclusions: Adults with craniofacial conditions and parents of children with craniofacial conditions are at risk for medical traumatic
stress symptoms, highlighting the need for screening and interventions to reduce traumatic medical stress and enhance resiliency.
Longitudinal studies with larger samples are needed to evaluate
medical care experiences and their impact on psychosocial adjustment
over time.
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5. Craniofacial Treatment, Medical Traumatic Stress
Symptoms, and Resiliency: A Cross-Sectional Survey
of Adults and Parents of Children with Craniofacial
Conditions

6. Longitudinal development of stop consonants in the
speech of preschoolers with cleft palate

Canice Crerand (1), Hailey Umbaugh (1), Alexis Johns (2), Kristin Feragen
(3), Amelia Drake (4), Cassandra Aspinall (5), Carrie Heike (5), Nicola
Stock (6)

(1) University of Utah, Salt Lake City, UT, (2) University of Wyoming,
Laramie, WY, (3) Florida International University, Miami, FL

(1) Nationwide Children’s Hospital, Columbus, OH, (2) Children’s Hospital
Los Angeles, Los Angeles, CA, (3) Centre for Rare Disorders, Oslo
University Hospital, Rikshospitalet, Oslo, Oslo, (4) University of North
Carolina, School of Medicine, Chapel Hill, NC, (5) Seattle Children’s
Hospital, Seattle, WA, (6) University of the West of England, Bristol, Bristol
Background/Purpose: Craniofacial treatment typically involves
staged surgical procedures, hospitalizations, and ongoing medical
monitoring by a range of specialists. Medical care experiences can
be signiﬁcant stressors for individuals and their families and can be
associated with medical traumatic stress symptoms, as well as resiliency. There is limited data available on how craniofacial treatment
impacts psychosocial functioning for individuals with craniofacial
conditions and parents. To address these gaps, this study evaluated:
1) the frequency of potentially traumatic medical events experienced
as part of craniofacial care; 2) post-traumatic stress symptoms related
to medical care; 3) resiliency and positive aspects related to having a
craniofacial condition.
Methods/Description: This cross-sectional pilot study surveyed adults
with craniofacial conditions (n=34; 70% female; mean age: 35.2±12.2
years; 27% with cleft lip/palate) and parents of children with craniofacial
conditions (n=45; 100% female; mean age of child: 7.7±4.5 years; 36%
with cleft lip/palate). Adults and parents completed online surveys,
including questions about demographics, clinical and treatment-related
history, along with the Child Stress Disorders Checklist (CSDC;
parents only), PTSD Checklist (PCL-5), the Craniofacial Experiences
Questionnaire (CFEQ), and the Connor-Davidson Resilience Scale
(CDRS-10). Descriptive analyses, correlations, and independent t-tests
were used to analyze data; scores for each group were compared to normative data for the PCL-5 and CDRS-10.
Results: Parents and adults reported frequent exposures to potentially
traumatic medical experiences including painful and prolonged
medical and dental procedures, P/ICU treatment, and lengthy hospital
stays. Both groups also reported anxiety and distress related to doctor/
dental visits and blood draws or injections. On the PCL-5, 14% of
parents and 21% of adults met lifetime criteria for post-traumatic
stress disorder (PTSD); both groups had higher rates than the
general U.S. population (6.8%). Parent ratings of child PTSD symptoms were comparable to other pediatric populations who experienced
injury or illness. Parent PTSD symptoms and parent-rated child PTSD
symptoms were signiﬁcantly correlated (r=0.33, p=0.04). CDRS-10
resiliency scores for adults (23.4Â±6.8) were signiﬁcantly lower compared to parents (27.7±5.8; p< 0.005); both groups scored signiﬁcantly lower than the U.S. community sample norms (p < 0.0001).

Kathy Chapman (1), Mary Hardin-Jones (1), Sarah Pollard (1), Meg
Rosales (1), Kourtney Schaffner (1), Chelsea Sommer (3)

Background/Purpose: Children with cleft palate (CP) have difﬁculty
producing oral stops prior to primary palate repair. The absence of
stop consonants post palate repair is an important indicator of the
need for early intervention. While delayed stop production is expected
for young children with CP, little data is available about either the age
or course of emergence of these sounds in children with CP compared
to non-cleft children (NC) of the same age. This study sought to
compare the development of stop consonants in children with and
without CP.
Methods/Description: Participants included 72 children - 49 with CP
and 23 NC same-age peers. Children with syndromes, sensorineural
hearing loss, or cognitive impairment were excluded. Spontaneous
speech samples were collected in the children’s homes and phonetically transcribed at 9, 13, 21, 27, 33, and 39 months of age. The
samples were analyzed using the Logical International Phonetics
Programs. Comparisons were made for frequency of usage of the
oral stops /b, p, d, t, g, & k/ and true stops at all ages assessed, and
for correct production of the oral stops listed above and total correct
stops from 21 to 39 months of age. Multilevel modeling for repeated
measures was used to compare stop production in the two groups of
children across time. Descriptive statistics were used to characterize
the frequency of production (regardless of correctness) and stable
usage (70% correct production) of oral stops for the two groups.
Results: Results suggested that the CP and NC groups were statistically different for most outcomes assessed, with the CP group
lagging behind the NC group (Bonferroni-corrected p<0.0025).
Exceptions were frequency of /k/ (p=0.003) and /p/ (p=0.004) and
percentage correct of /t/ (p=0.029). Graphical representations of
growth curves for all outcomes showed similar growth trajectories,
but at a later timepoint for the children with CP. Descriptive statistics
indicated that stops /b, d, t, g, & k/ occurred in the consonant inventories of 50% of the NC participants by 9 months, but were not present
in the inventories of 50% of the children with CP until 17 (/b, g, & k/)
and 21 months of age (/d & t/). The voiceless stop /p/ appeared later
for both groups, 13 and 17 months for the NC and CP groups, respectively. Stable consonant production (70% correct usage) also differed
between the groups. The children with CP showed stable usage three
to 18 months later than the NC children, if at all, with /b & p/ showing
stable status at 39 months in the CP group (compared to 21 and 27
months in NC group, respectively). The sounds /d, t, g, & k/ did
not show stable production within the study timeframe in the CP
group. The NC children showed 70% correct usage for /d/ at 39
months, and /g & k/ at 33 months. The /t/ sound did not reach
stable production status for either group by 39 months of age.
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Conclusions: Production of stops was delayed for children with CP.
This information has implications for clinical management and goal
selection for this population.

7. In Utero Electronic Nicotine Device System
Exposures Result in Altered Craniofacial
Development
Rajiv Kishinchand (1), Mark Boyce (1), Leslie Sewell (1), Drew Miller (1),
Matthew Gorr (1), Loren Wold (1), James Cray (2)
(1) The Ohio State University, COLUMBUS, OH, (2) The Ohio State
University, Columbus, OH
Background/Purpose: Electronic Nicotine Delivery Systems (ENDS)
use has grown to become a multi-billion dollar industry and continues
to rapidly grow. Most ENDS use in adolescents and young adults
occur in those that have never used traditional cigarette products
and the emerging new dangers of in utero exposures and maternal
health cannot be ignored. There is a wide range of estimates of
ENDS use in pregnancy with reports suggesting rates of ∼1-4%.
Our group previously established that in utero nicotine exposures
alter craniofacial development, and it is now critical to interrogate
ENDS exposures further since they are so varied in both composition
and nicotine concentrations. Here we report on a critical study that
established a preclinical model of in vivo exposure model to mimic
ENDS use and the resulting effects on craniofacial development.
Methods/Description: 18 C57BL6 adult breeder mice were utilized to
generate in utero e-cigarette modality exposed litters using a Scireq
inExpose system under an IACUC approved protocol. Exposure
groups included a ﬁltered air control, vape carrier exposure (propylene
glycol/vegetable glycine mix (50/50%)), and the carrier with 20mg/ml
of nicotine (ENDS). Exposure modality followed a 1-week acclimation period for all C57BL6 female breeders. Once established as pregnant, dams were exposed to 1-puff/minute, 4-hours/day, ﬁve days a
week regimen throughout gestation. Upon delivery of litter, exposure
was ceased, and pups (n=27) were grown to postnatal day 15 when
they were sacriﬁced for micro-CT analysis.
Results: Female breeders exhibited cotinine levels equivalent to clinical
levels observed after active nicotine use. There were no segregating differences within exposure groups for weight at sacriﬁce by sex, however
pups born to dams in the ENDS exposure group displayed lower weight
compared to ﬁltered air controls but within normal range. Linear cephalometric analysis of the skull demonstrated segregating differences in the
ENDS exposure compared to ﬁltered air control, notably a signiﬁcant
decrease in cranial width, facial width and facial length.
Conclusions: The US-FDA has maintained nicotine in a Class D
status for pregnancy contra-indication, meaning there is clinical evidence that nicotine causes birth defects. Thus, ENDS should be
expected to cause growth disruptions. Here, we demonstrate a relevant
preclinical model of ENDS in utero exposure and display that those
exposures cause craniofacial growth alterations. Future research will
continue to investigate ENDS in the context of teratogenesis and craniofacial birth defects and how the varied formulation of nicotine and
PG/VG affect craniofacial development.

8. Using Machine Learning and 3D Facial Projection to
Remotely Guide Cleft Surgery
Raj Vyas (1), Lohrasb Sayadi (1), Beyhan Annan (1), Elsa Chahine (1),
Usama Hamdan (1), Twaha Ibrahim (1), Aditi Majumder (4)
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(1) UC Irvine, Irvine, CA, (2) UC Irvine School of Medicine, Orange, CA, (3)
Global Smile Foundation, Norwood, MA, (4) UC Irvine Dept of Computer
Science, Irvine, CA
Background/Purpose: Cleft lip repair restores oral function and strives
to achieve normal lip aesthetics. Intraoperative marking and anthropometry are paramount to operative design and can be challenging
to master. Previously, our team developed an artiﬁcial intelligence
(AI) model that identiﬁes and annotates 2-dimensional images of a
unilateral cleft lip with all relevant nasolabial anthropometric landmarks. Currently, we are developing a 3-dimensional projection platform that transmits digital surgical information, including our cleft lip
AI model, onto a patient’s surface anatomy.
Methods/Description: Our projection platform ingests visual data from
the camera module and feeds it to the compute device, where a variety
of algorithms can be deployed to detect faces, correct for optical aberrations, predict unilateral cleft lip anthropometric landmarks, and
de-skew the output projection mask to be overlayed onto the patient’s
surface. Following these computations, the platform projects 3-dimensional markings onto the patient’s surface. The prototype is able to successfully visualize, detect, and digitally place cleft lip anthropometric
landmarks onto a cleft lip model. To test the platform’s accuracy, a
cleft model was set up within a range of distances where surgical lighting equipment is typically found. Accuracy was assessed visually by a
trained craniofacial surgeon. Measurements were taken to determine the
error between the predicted projected markings (platform output) and
the markings placed by a craniofacial surgeon (ground truth). For platform evaluation, we utilized the normalized mean error (NME), which
is a commonly used evaluation metric in facial landmark accuracy.
Results: Predicted nasolabial landmarks by our model were compared
against ground truth locations determined by a craniofacial surgeon.
We achieved a normalized mean error (NME) of between .035 and
.044.We also assessed projection accuracy and found an average
error of <1mm from a distance of 3 feet. These results validate the
accuracy of our projection platform’s pipeline to ingest visual cleft
lip information and accurately project anthropometric landmarks
directly onto the patient’s anatomy.
Conclusions: In the present study, we have developed a projection
mapping platform that utilizes our previously developed and
described AI cleft lip model in order to project anthropometric markings directly onto a patient’s surface anatomy. This technology has
both domestic and international utility with promise to impact
remote knowledge and skill transfer. Combining AI, AR, and
dynamic 3D surface projection creates a remarkably powerful
virtual interactive presence that can guide learners of all varieties.
We plan to deploy this technology in a global cleft outreach setting
to validate the utility of the product as a dynamic educational tool
for building overseas capacity and sustainability.

9. Comparing Apples And Pears: Identifying and
Quantifying Differences In Speech Outcome By Sex,
Cleft Type And Robin Sequence. The First Step
Towards Developing a Risk Adjustment in
Service-Level Outcome Reports
Sophie Butterworth (1), Kate Fitzsimons (1), Jibby Medina (1),
Mohammad Wahedally (1), Min Hae Park (1), Jan van der Meulen (1),
Craig Russell (2)
(1) CRANE Database, Clinical Excellence Network, Royal College of
Surgeons of England, London, United Kingdom, (2) CRANE Database,
Clinical Excellence Network, Royal College of Surgeons of England,
London, NA
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Background/Purpose: The Cleft Registry and Audit NEtwork
(CRANE) collects data from children born in England, Wales and
Northern Ireland with a cleft lip +/- palate. Since inception in 2000,
CRANE has accumulated sufﬁcient data to work towards risk adjustment for service-level outcome reporting. This process requires the
identiﬁcation of determinants of outcome. Major determinants currently thought to inﬂuence speech outcome include sex, cleft type
and extent of palate involvement, Robin Sequence (RS) and syndromic diagnosis/congenital anomalies. If we are to compare outcomes between services it is not meaningful unless we account for
case-mix.
Methods/Description: Objective: To quantify the proportion of children
who met each of the three nationally-agreed UK cleft speech outcome
standards at ﬁve years of age, stratiﬁed by sex, cleft type and presence
of (RS). Participants: 3157 non-syndromic children (1426 female/1731
male) born between 2006 and 2014, with complete data on all 16 Cleft
Audit Protocol for Speech - Augmented (CAPS-A) speech parameters
assessed at age 5-years. Patients were excluded if they had a submucous
cleft or missing data ﬁelds for sex, cleft type or any of the speech parameters. 1626 patients had cleft palate only (CP), 1077 unilateral cleft lip
and palate (UCLP), and 454 bilateral cleft lip and palate (BCLP). 281
children had RS. Outcome Measure: Perceptual speech analysis utilised
the CAPS-A rating and the proportions meeting the 3 UK Speech
Standards were recorded. Standard 1 relates to achievement of speech
within the normal range. Standard 2 is achievement of speech
without difﬁculties resulting from existing or previous structural anomalies and Standard 3 is the achievement of speech without signiﬁcant
cleft-related articulation difﬁculties. Results: A lower proportion of
boys achieved speech standard 1 (54.9% vs 66.5%, p=<0.001) and 3
(62.7% vs 74.2%, p=<0.001) when compared to girls. Standard 2a
was not signiﬁcantly different (70.6% vs 71.1%). Children with CP
had the most favourable results, while those with BCLP had the least
favourable results. The greatest differences between groups were
observed in Standard-1 (71.8% vs 53.2% vs 35% for CP, UCLP and
BCLP, respectively) and Standard-3 (80.3% vs 61.6% vs 38.5%).
Differences in Standard-2A were less pronounced (74.8% vs 68.2%
vs 63%). Differences for all standards for cleft type comparison were
signiﬁcant (p<0.001). Within the CP group, children with RS had
poorer speech outcomes than CP peers (Standard 1 63.3% vs 73.5%,
Standard 2a 70.1% vs 75.8% and Standard 3 71.5% vs 82.2%).
Conclusions: These data demonstrate that signiﬁcant quantitative differences exist in speech outcomes when examining individually by sex,
cleft type and RS. Multivariable regression analysis to determine the
relationship between these determinants and speech outcomes will be
the next step towards developing a risk-adjustment model for service
level outcome reports.

10. Velopharyngeal MRI Findings in Patients with VPI
Jessica Williams (1), Jamie Perry (1), Davinder Singh (1), Thomas Sitzman
(4)
(1) Barrow Cleft and Craniofacial Center, Phoenix, AZ, (2) East Carolina
University, Greenville, NC, (3) Division of Plastic Surgery Phoenix
Childrens Hospital, Barrow Cleft and Craniofacial Center, Phoenix, AZ,
(4) Phoenix Children’s Hospital, Phoenix, AZ
Background/Purpose: Velopharyngeal MRI is the only imaging
modality capable of directly visualizing the levator veli palatini
(LVP) muscles. While velopharyngeal MRI has been used extensively
to describe normal anatomy and physiology of the velopharynx in
research studies, there is limited experience with use of velopharyngeal MRI in the evaluation of patients with velopharyngeal insufﬁciency (VPI). For the past three years patients undergoing VPI
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evaluation at our hospital have received velopharyngeal MRI as part
of their pre-operative evaluation. In this presentation we describe
the ﬁndings of velopharyngeal MRI in patients with VPI.
Methods/Description: MRI was used to evaluate the velopharyngeal mechanism in 78 patients between 3 and 39 years of age presenting for VPI
management. The MRI followed a fully awake, non-sedated, non-contrast,
non-invasive protocol that included a high-resolution T2-weighted
turbo-spin-echo 3D sequence obtained at rest, followed by sagittal and
oblique coronal T2 images obtained during sustained /i/ phonation and
then sustained /s/ phonation. Quantitative and qualitative measures of
the velum, levator veli palatini, and pharynx were obtained. Length measurements for each patient were categorized as abnormal when they were
>1 standard deviation (SD) beyond age- and gender- matched normative
values. LVP muscles were classiﬁed as anteriorly positioned when they
were located entirely within the anterior half of the palate.
Results: Velopharyngeal MRI was successfully completed in 73 of 78
patients (94%). The population included 32 patients with a previously
repaired cleft palate (without or without cleft lip) [CP+/-L] and no
prior VPI surgery, 20 patients with persistent VPI after pharyngeal
ﬂap placement, and 17 patients with no history of cleft palate or
VPI surgery. Among patients with a repaired CP+/-L and no prior
VPI surgery common MRI ﬁndings included a short velum (n=25,
78%), anterior LVP muscle position (n=17, 55%), LVP muscle discontinuity (n=16, 52%), deep pharynx (n=12, 38%), and thin
velum (n=9, 28%). Among patients with persistent VPI after pharyngeal ﬂap placement, common MRI ﬁndings included a pharyngeal ﬂap
base located inferior to the palatal plane (n=15, 75%), LVP muscle
discontinuity (n=9, 47%) and anterior LVP muscle position (n=6,
32%). Among patients with no history of cleft palate or VPI surgery
(9 with 22q11.2 deletion syndrome) common MRI ﬁndings included
a short velum (n=11, 60%), thin velum (n=11, 65%), deep pharynx
(n=10, 59%), anterior LVP muscle position (n=10, 59%), and LVP
muscle discontinuity (n=5, 29%).
Conclusions: The use of velopharyngeal MRI during VPI evaluation
provides direct evidence of LVP muscle anomalies and quantitative
evaluation of palate length and pharyngeal depth. These MRI ﬁndings
provide anatomic information that is currently not available using traditional VPI imaging tools and may be useful in selecting surgical procedures to address patient-speciﬁc anatomic differences.

11. Damaging mutations in Afadin contribute to risk
of nsCL/P
Waheed Awotoye (1), Peter Mossey (1), Jacqueline Hetmanski (1), Lord
Gowans (1), Mekonen Abebe (1), Wasiu Adeyemo (1), Azeez Alade (1),
Erliand Zeng (1), Olawale Adamson (1), Thirona Naicker10, Deepti
Anand11, Chinyere Adeleke (1), Tamara Busch12, Mary Li (1), Aline Petrin
(1), Abimbola Oladayo (1), Sami Kayali13, Joy Olotu14, Mohaned Hassan
(1), John Pape (1), Peter Donkor15, Fareed Arthur16, Solomon
Obiri-Yeboah17, Daniel Sabbah18, Pius Agbenorku19, Gyikua
Plange-Rhule20, Alexander Acheampong Oti19, Daniah Albokhari (1), Nara
Sobreira21, Terri Beaty (1), Margaret Taub (1), Mary Marazita22, Salil
Lachke11, Adebowale Adeyemo23, Jeffrey Murray12, Azeez Butali24
(1) University of Iowa/ Postdoctoral Research Fellow, Iowa, IA, (2) Department
of Orthodontics University of Dundee, Scotland, UK, Dundee, Scotland, (3)
Johns Hopkins University, Baltimore, MD, (4) Kwame Nkurumah University
of Science and Technology, Kumasi, Ghana, (5) Addis Ababa University,
ADDIS ABABA, Addis Ababa, (6) College of Medicine University of Lagos,
Lagos, Nigeria, (7) University of iowa, Iowa city, IA, (8) University of Iowa,
Iowa, IA, (9) College of Medicine, University of Lagos., Lagos, Lagos,
10
KwaZulu-Natal University, KwaZulu-Natal, Durban, 11University of
Delaware, Newark, DE, 12University of Iowa, Iowa City, IA, 13Iowa Institute
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of Oral Health Research, Iowa City, IA, 14University of PortHarcourt,
PortHarcourt, Rivers, 15KNUST-KATH, KUMASI, ASHANTI- REGION,
16
Kwame Nkrumah University of Science and Technology, Kumasi, Kumasi,
17
KNUST-KATH, KUMASI, ASHANTI REGION, 18Kwame Nkrumah
University of Science and TechnologyKwame Nkruma, Kumasi,
ASHANTI-REGION, 19Kwame Nkrumah University of Science and
Technology, Kumasi, ASHANTI-REGION, 20KNUST-KATH, KUMASI,
ASHANTI-REGION, 21McKusick-Nathans Institute of Genetic Medicine, Johns
Hopkins University School of Medicine, Baltimore, MD, 22University of
Pittsburgh, Pittsburgh, PA, 23NIH, Bethesda, DC, 242Department of Oral
Pathology, Radiology and Medicine, College of Dentistry, University of Iowa,
Iow, Iowa, IA
Background/Purpose: Nonsyndromic cleft lip with or without cleft palate
(nsCL±P) is the most common craniofacial birth defect that result from the
disruption of the highly coordinated lip and palate morphogenesis. The
high cost of management, high incidence rate and the negative impact
on the oral health related quality of life make this defect a huge public
health burden. Numerous studies have been done to identify the contribution of genetics to the etiopathogenesis of this birth defect but with little
success. The advent of next generation sequencing (NGS) has propelled
discovery of genetic mutation that cause several birth defects. Thus, we
investigated the human genome for high impact mutations that contribute
to the risk of nsCL±P in our cohorts.
Methods/Description: Following recruitment of families with nsCL
±P from sub-Saharan African countries and Brazil, we analyzed the
coding regions of the entire genomes for high impact mutations that
contribute to the risk of clefting. Brieﬂy, we ﬁltered for quality of
the genotypes, rarity of the mutations (MAF <1%) as compared to
other control populations and used in-silico tools to predict the
effect of the mutations on protein structures and functions.
Results: We identiﬁed high impact de novo and novel mutations that are
associated with nsCL±P. Further analysis of the novel mutations led to
the discovery of damaging mutations within AFDN, a cell adhesion molecule (CAMs). CAM have been previously reported to play a role in cleft
palate development. This is the ﬁrst report of AFDN gene as a novel nsCL
±P candidate gene in humans. AFDN encodes Afadin, an important CAM
that forms calcium-independent complexes with Nectins. The damaging
mutations we identiﬁed in AFDN include: p.Met1164Ile, p.Thr453Asn,
p.Pro1638Ala, p.Arg669Gln, p.Ala1717Val and p.Arg1596His. We also
discovered a novel splicing p.Leu1588Leu mutation in this protein.
These mutations lie in critical domains of the protein which are used in
the obligate binding to the cytoplasmic tail of the Nectins 1 and 4 and
anchor actin. The complex formed between the Nectins and Afadin interacts with calcium-dependent CAMs. This interaction is essential for the
development of the palate. Mutations in Nectin1 and 4 have been reported
to contribute to low penetrant cleft palate. Knockout of the Afdn(Afdnﬂ/ﬂ)
in the epithelial cells in mice resulted in a highly penetrant cleft palate and
some other defects. Undisruptive Interactions among these CAMs are
essential for the palatogenesis to occur without aberrations.
Conclusions: This is the ﬁrst report stating the contributions of Afadin
to the risk of nsCL±P in humans. Our discovery has reduced the
knowledge gap in the genetic etiology of nsCL±P and it has
showed the power of NGS in gene discovery.

12. Evaluation of Bone Graft Outcome in Early verse
Late Age Group in Complete Unilateral Cleft lip and
Palate
Xuanyu Lu (1), Stephen Yen (1), Mark Urata (1), Jeffrey Hammoudeh (1),
William Magee (1), Jaemin Ko (5)
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(1) Children’s Hospital Los Angeles, Los Angeles, CA, (2) Children’s
Hospital Los Angeles, University of Southern California, Los Angeles, CA,
(3) Children’s Hospital Los Angeles/Keck School of Medicine of USC/
Ostrow School of Dentistry of USC, Los Angeles, CA, (4) University of
Southern California, Los Angeles, CA, (5) Children’s hospital Los Angeles,
Los Angeles, CA
Background/Purpose: The purpose of this study was to compare the
outcomes of alveolar bone grafting (ABG) in an early age group
(7-year-old) to the traditional late age group (11-year-old) of patients
with complete unilateral cleft of lip and palate.
Methods/Description: A total of 49 isolated complete unilateral cleft lip
and palate children who received alveolar bone graft between April 2018
to January 2020 at Children Hospital of Los Angeles were enrolled into
this study. Two ages for bone grafting were compared. The early alveolar bone graft (E-ABG) group (8 female 13 male) was operated at a
mean age of 6.8 years (4.7 to 8.3) before the cleft-adjacent permanent
incisor complete eruption. The late alveolar bone graft (L-ABG)
group (11 female 17 male) was operated at a mean age of 10.7 years
(8.8 to 14.9) after the permanent incisor completed eruption and
before canine erupt. Two types of graft material were used, iliac crest
bone (ICB) and bone morphogenic protein-2 with demineralized bone
matrix (BMP2). All patients were evaluated by CBCT before and
after graft surgery. Based on 3-dimensional data, pre-operative cleft
width, and post-graft bony bridge were analyzed and rated for thickness
of the bony bridge, incisor root length, periodontal bone height on
cleft-incisor and mesiodistal rotation of cleft-incisor using Dolphin
Imaging software. The Bergland scale used three dimensional CBCT
to assess bone graft outcomes. A Student t test was used for statistic.
Results: The initial cleft width is signiﬁcantly smaller in E-ABG group
(n=21, ave 5.35Â±1.90 mm) compared with L-ABG group (n=28,
ave 6.58±2.03 mm, p=0.035). The overall Bergland scale scores
were 1.69 ±0.96 (n=21) and 2.54±1.20 (n=29) in the E-ABG and
L-ABG group, respectively (p=0.009). The graft outcome is not associated with the type of graft materials used. The ICB group (n=28) had
a mean score 2.18±1.13 compare to 2.02±1.16 in BMP2 group
(n=21, p=0.642). The L-ABG group presents higher rate of failure
(32.14%) verse E-ABG group (14.29%). The thickness of bony
bridge in the E-ABG group (6.01Â±2.15 mm) is 71.4% higher than
L-ABG group (3.5Â±1.8mm, p<0.0001). The periodontal bone
height from alveolar bone crest to the apex was measured along the
distal side of the cleft-adjacent incisor: the E-ABG group was 6.88
±2.27mm in contrast to 8.84±2.87mm in L-ABG group (p=0.012).
The percentage of periodontal bone coverage on the root of
cleft-adjacent incisor is higher in E-ABG group (80.85±18.61%)
compare to L-ABG group (66.69±19.89%) (p=0.029). There is no
difference in mesiodistal rotation of cleft-related incisor between
early bone graft group and late bone graft group (p>0.05).
Conclusions: These results suggest that, for patients with complete
unilateral cleft of lip and palate, the alveolar bone graft at the early
age 7-year-old has a better graft outcome than traditional late bone
grafts. In addition, there is better periodontal bone support for the
cleft-adjacent incisor compared to the late age graft group at 11 years.

13. Twist1 Mutation and Environmental Factors
Synergistically Exacerbate Craniosynostosis
Eloise Stanton (1), Mark Urata (1), Yang Chai (3)
(1) Keck School of Medicine of the University of Southern California, Los
Angeles, CA, (2) Children’s Hospital Los Angeles/Keck School of
Medicine of USC/Ostrow School of Dentistry of USC, Los Angeles, CA,
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(3) University of Southern California/Ostrow School of Dentistry of USC,
Los Angeles, CA
Background/Purpose: Craniosynostosis, the premature closure of calvarial sutures, leads to debilitating neurologic dysfunction. TWIST1
gene mutation leads to Saethre-Chotzen syndrome, characterized by
unilateral or bilateral coronal synostosis. A recent study showed that
in utero exposure to a serotonin selective reuptake inhibitor (SSRI),
citalopram, increases the incidence of craniosynostosis in mice
coupled with depletion of Gli1+ mesenchymal stem cells (MSCs),
suggesting environmental risk factors may interplay with genetic
mutations in craniosynostosis etiology. In this study, we sought to
determine how Twist1 mutation interacts with maternal usage of citalopram to disrupt cranial suture MSCs, leading to craniosynostosis.
Methods/Description: Twist1+/- mutant mice with or without in utero
citalopram exposure (20 mg/kg per day) were generated, including (1)
wild type (WT) (n=14), (2) Twist1+/- (n=150), (3) WT + citalopram
(n=, (44) Twist1+/- + citalopram (n=30). MicroCT analysis was performed at P14 to examine the extent of calvarial suture fusion since
the coronal suture typically completes fusion at P9-13 in Twist1+/mice. Histological analysis was completed to conﬁrm suture fusion.
RNAscope was also conducted to allow for quantitative molecular
analysis.
Results: In utero exposure to citalopram on the background of Twist1
+/- led to increased aberrant suture fusion and skull deformation. WT
mice had 0% cranial suture fusion. Twist1+/- mice without citalopram
had between 70-80% suture fusion. WT mice with citalopram exposure had 36.4% suture fusion or skull dysmorphology. Importantly,
Twist1+/- mice with in utero exposure to citalopram had the highest
rate of suture fusion, 93.3%. Histological analysis of the craniosynostotic mice treated with citalopram also demonstrated lack of suture
patency. In addition, RNAscope gene expression analyses demonstrated that Gli1+ cells were diminished in mice exposed to citalopram in utero.
Conclusions: Exposure to citalopram in utero leads to an increased
frequency of craniosynostosis both in WT and Twist1+/- mice. Our
preliminary data suggests that there is a combinatorial effect of
genetic mutations and environmental factor in the development of craniosynostosis. Developing a fuller understanding of the signaling
mechanisms that mediate suture morphogenesis and underlie the
gene-environment interactions will provide crucial insight into the
pathophysiology of this devastating disease.
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we conducted a single nucleotide polymorphism (SNP) interaction
analysis using data from the African only genome wide association
study (GWAS) on NSOFCs.
Methods/Description: We investigated 1898 individuals (1000 cases
and 898 controls) from Ghana, Ethiopia, and Nigeria. First, we conducted a pairwise SNP-SNP interaction analysis on low-frequency
SNP’s (minor allele frequency between 1-5%) in genes located in
the folate pathway to check for the joint and interaction effect
between genes in the pathway that may increase the risk of
NSOFCs. Subsequently, we extended it genome-wide to determine
gene pairs with joint and interaction effects associated with
NSOFCs. To do this, we use the w-test to test for the association
between SNPs pair and NSOFCs while allowing for interaction
between the SNPs. Further, we performed a likelihood ratio test on
the signiﬁcantly associated SNPs pair comparing the full model (interaction term included) with the reduced model (without the interaction
term), adjusting for the top 10 principal components (PC) and sex to
check if the observed association remained signiﬁcant without contributions from the main effects of the SNPs.
Results: Among the genes in the folate pathway, we found a signiﬁcant association with SNPs in MTHFD1 and MTHFR which remained
signiﬁcant after the removal of the SNP main effects. For the genomewide analysis, we found a signiﬁcant association with 16 gene pairs
(e.g., OPN3 and ADCY9, NUP88 and LOC100499489), allowing
for interaction after correction for multiple testing. However, only
one of the pairs (OPN3 and SAR1B) remained signiﬁcant based on
interaction alone.
Conclusions: MTHFR is a known cleft candidate gene, and MTHFD1
is a widely studied cleft candidate gene. OPN3 gene is located in the
1q43 region, and deletion of this region has been shown to present
with craniofacial dysmorphism. ADCY9 gene has been reported to
be associated with NSOFCs in the Chinese population. NUP88 is
part of the nuclear pore complex and patients with a mutation in
this gene present with cleft palate Our results showed evidence for
gene-gene joint effects as well as their interactions in the etiology
of NSOFCs. However, additional studies will be needed to explore
the type of interactions and their biological implications.

15. The Relationship of Speech Articulation and
Language Delays on the Development of Phonological
Processing (PP) and Rapid Naming (RN) in Young
Children with Cleft Lip and/or Palate

14. SNP-SNP interactions and non-syndromic
orofacial clefts in the African population

Sarah Richards (1), Amy Morgan (1), Mary OGara (1), Claudia Crilly
Bellucci (1), Meredith Albert (1), Kathy Kapp-Simon (6)

Azeez Alade (1), Waheed Awotoye (1), Azeez Butali (1), Abimbola
Oladayo (1), Tamara Busch (1), Jeffrey Murray (1), Erliand Zeng (1),
Miyuraj Hikkaduwa (6)

(1) Shriners Hospitals for Children, Chicago, Chicago, IL, (2) Shriners
Hospitals for Children, Chicago, IL, (3) Shriners Hospital for Children,
Chicago, Chicago, IL, (4) Shriners Hospitals for Children - Chicago and
University of Illinois at Chicago, Chicago, IL, (5) Shriners Hospitals for
Children Chicago, Chicago, IL, (6) Shriners Hospitals for Children &
University of Illinois, Chicago, Chicago, IL

(1) University of iowa, Iowa city, IA, (2) University of Iowa/ Postdoctoral
Research Fellow, Iowa, IA, (3) 2Department of Oral Pathology, Radiology
and Medicine, College of Dentistry, University of Iowa, Iow, Iowa, IA, (4)
University of Iowa, Iowa City, IA, (5) University of Iowa, Iowa, IA, (6)
Iowa Institute for Oral health Research, Iowa city, IA
Background/Purpose: Non-syndromic orofacial clefts (NSOFCs) are
the most common congenital birth defect of the head and neck, affecting 1 in 700 live births worldwide. The etiology is complicated, with
multiple genes and environmental factors implicated. However, all the
genetic factors identiﬁed so far only explain 20-30% of the total heritability. Several genetic factors, including gene-environment interactions and epistasis, have been reported to explain the missing
heritability. Hence, to determine some of the missing heritability,

Background/Purpose: Children with CL/P are known to be at higher
risk for reading delay. Both PP and RN skills have been implicated as
predictors of reading delay in children with CL/P. However, there has
been little work evaluating the impact of speech articulation (SA) and
language (LA) skills on PP and RN in children with CL/P. The
purpose of this study is to present ﬁndings on the relationship of
SA and LA to PP and RN across two time periods.
Methods/Description: 142 children (72 male; 98 CLP, 22 CPO, 22
CLO; 57 adopted) were assessed at T1 (M age=73.7 mo, SD=20.2)
and T2 (M age=100.5 mo, SD=21.0). Standardized measures were
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used to assess articulation, language ability, phonological processing,
rapid naming, nonverbal intelligence, hearing and SES. Children were
assigned to one of four speech/language groups (SLG) based on T1
SA and LA scores 90: 1) No SA or LA concerns (NC) (N=43), 2)
SA only concerns (SA) (N=37), 3) LA only concerns (LA) (N=17),
4) both SA & LA concerns (SA&LA) (N=45). Separate linear regressions with bootstrapping were used to investigate mean PP and RN
differences by sex, cleft type, and adoptive status after adjusting for
T1 or T2 age, SES, hearing, and nonverbal IQ. Mean difference PP
and RN scores comparing the four SLG groups were calculated
after adjusting for SES, age, hearing, nonverbal IQ, cleft type, sex,
and adoptive status.
Results: The main effect by SLG was signiﬁcant in each analysis at T1
and T2 (P<.001 to .011). There were no signiﬁcant main effects
between groups by adoptive status, cleft diagnosis, or sex at T1 or
T2. Mean PP differences between the NC group and the other three
ranged from -7.8 to -17.0 at T1 (P’s .016 to .001) and -8.6 to -21.4
at T2 (P’s .007 to.001). Children in SA&LA group received PP
scores more than 1 SD below children in NC group at T1 and T2
while children in SA and LA groups scored .5 SD below NC
groups. T1 differences ranged from -5.3 to -12.7 (P’s .084 to .001)
and T2 from -6.5 to -14.3 (P’s .054 to .001) on the measure of RN.
Children in LA and SA&LA groups scored .75 SD below children
in NC group.
Conclusions: Children with CL/P who do not have SA or LA concerns
are less likely to have delays in PP or RN than children who display
concerns in one or both of these areas. Children with concurrent SA
and LA concerns are at highest risk for PP and RN difﬁculties and
should be screened and continually monitored for problems with phonological processing, decoding, and reading.

16. LeFort II/III Midface Advancement: Nationwide
Analysis of Complications
Christopher Kalmar (1), Matthew Pontell (1), Michael Golinko (1)
(1) Vanderbilt University Medical Center, Nashville, TN
Background/Purpose: Midface advancement procedures are arguably
among the most technically challenging pediatric craniofacial procedures. Given few cases at each institution per year, it has been difﬁcult
to appreciate overall risk factors and complications associated with
these procedures. The purpose of this study was to perform a multicenter investigation of the complication proﬁles of complex midface
procedures across the country.
Methods/Description: Retrospective cohort study was conducted of
LeFort 2 (LF2), LeFort 3 (LF3), and Monobloc (MB) procedures performed on any pediatric patient in the United States from 2010
through 2020 using the PHIS database. Preoperative, intraoperative,
and postoperative characteristics were analyzed with appropriate
statistics.
Results: During the study interval, 91 patients underwent complex
midface advancment, including LF2 (22.0%, n=20), LF3 (44.0%,
n=40), and MB (34.1%, n=31). Overall complication rate was
44.0% (n=40 of 91). There were signiﬁcantly different rates of
overall complications across the procedure types, such that LF2 procedures had fewer overall complications than LF3 and MB (p=.021,
20.0% vs 57.5% vs 41.9%). Surgical complications likewise had similarly different rates of surgical complications across procedure types,
such that LF2 procedures had fewer surgical complications than LF3
and MB (p=.025, 10.0% vs 45.0% vs 32.3%). Patients undergoing
LF3 (92.5%, n=37) had signiﬁcantly (p=.008) more complex
chronic conditions than those undergoing LF2 (65.0%, n= 13) or
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MB (64.5%, n=20). Patients with any comorbidity were signiﬁcantly
more likely to have postoperative surgical complications (p=.027,
39.1% vs 13.6%). In multivariate regression, surgical complications
were signiﬁcantly associated with cardiovascular (p=.024,
AOR=7.8), neurologic (p=.032, AOR=5.2), and congenital comorbidities (p=.023, AOR=4.1). Overall, 63.7% (n=58 of 71) patients
required blood transfusion. Patients undergoing MB were signiﬁcantly more likely to require transfusion than LF3 and LF2 (p<.001,
82.9% vs 65.0% vs 25.0%). Patients with complex chronic conditions
were not signiﬁcantly more likely to require blood transfusion
(p=.663). Highest-volume hospitals were signiﬁcantly more likely
than other hospitals to administer blood transfusions (p=.008,
67.1% vs 22.2%). This likely reﬂects that highest-volume hospitals
were more likely to perform more complex procedures, because
97.5% (n=39 of 40) LF3 and 90.3% (n=28 of 32) MB procedures
were performed at the highest-volume hospitals. As such, there was
no difference in transfusion rate based on hospital volume within procedure subtypes of LF2 (p=.136), LF3 (p=.168), and MB (p=.394).
Conclusions: Nearly half of patients undergoing complex midface
advancement experience postoperative complications. MB procedures
are signiﬁcantly more likely to require transfusions, but LF3 procedures are signiﬁcantly more likely than other midface procedures to
have overall complications and surgical complications.

17. A Comparison of Children Having Cleft Lip and
Palate Who Are Internationally Adopted With
Children Who Are Not Adopted
Claudia Crilly Bellucci (1), Meredith Albert (1), Canice Crerand (1), Celia
Heppner (1), Amy Conrad (1), Suzanne Woodard (1), Farah Sheikh (1),
Kathy Kapp-Simon (8)
(1) Shriners Hospitals for Children - Chicago and University of Illinois at
Chicago, Chicago, IL, (2) Shriners Hospitals for Children Chicago,
Chicago, IL, (3) Nationwide Children’s Hospital, Columbus, OH, (4)
Children’s Medical Center, Dallas, TX, (5) University of Iowa Children’s
Hospital, Iowa City, IA, (6) Lancaster Cleft Palate Clinic, Lancaster, PA,
(7) The Hospital for Sick Children, Toronto, Ontario, (8) Shriners
Hospitals for Children & University of Illinois, Chicago, Chicago, IL
Background/Purpose: Children born with CLP who are internationally adopted (IA) are at higher risk for speech and language delays
in part due to timing of cleft repairs. This study investigated
whether that risk is seen in other areas of functioning by comparing
children who are not adopted (NA) with children who are IA on measures of self-reported psychosocial well-being and ratings of appearance and speech.
Methods/Description: Children ages 8-10 (M=9.36), 92 who were IA
(95% from China, 38% male) and 167 who were NA (61% male),
completed psychosocial measures including PEDS-QL Social,
Emotional and School scales; CLEFT-Q Psychological Function,
Social Function and School Function; and PROMIS Anxiety,
Depression and Stigma scales. Self-report of appearance was obtained
with Face, Nose, Nostril, Lip and Lip Scar scales of the
CLEFT-Q. Speech ratings were captured with the CLEFT-Q Speech
Function and Speech Distress scales. Multivariate analysis of variance, with Bonferroni correction for multiple comparisons, was
used to compare IA and NA mean difference (MD) scores on all
scales, controlling for child sex and family social economic status.
Results: Children who were NA scored more positively than children
who were IA on all measures, though most comparisons were not signiﬁcant. On psychosocial measures, the difference was signiﬁcant for
CLEFT-Q Psychological Function (MD = 7.374, CI = 1.383, 13.365,
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p=.016) with a trend toward signiﬁcance for CLEFT-Q Social
Function (MD = 5.361, CI = -.931, 1.653, p=.094). Children who
were IA reported poorer appearance scores on CLEFT-Q Nostril
(MD = 11.913, CI = 1.208, 22.619, p= .029) with a trend for
CLEFT-Q Lips (MD = 8.841, CI = -.424, 18.106, p = .061) and
CLEFT-Q Lip Scar (MD=9.899, CI = -.303. 20.101, p = .057).
Children who were IA also scored signiﬁcantly lower than children
who were NA on the CLEFT-Q Speech Function (MD= 7.063, CI
= .948, 13.178, p= .024).
Conclusions: Children who were NA reported better functioning than
children who were IA across all measures, though differences were
mostly small and non-signiﬁcant. Children who were NA reported
more positive self-esteem, body image, and conﬁdence. Children
who were NA also tended to report better interpersonal functioning
and signiﬁcantly more satisfaction with their speech. With regard to
appearance, children who were IA identiﬁed more dissatisfaction
with speciﬁc features, including nostrils, lips and lip scars. Children
who are IA should receive close monitoring by their Cleft Teams
for psychosocial, appearance, and speech concerns.

with the support of the university IT department. This was the beginning of a hybrid infrastructure: the hospital system supports routine
clinical activities, while The Pru accommodates digital imaging
assets and others. This allowed the installation of various client-server
applications to support the needs of surgery, orthodontics, prosthodontics, anaplastology, audiology, speech and psychology. The following items support our clinicians: data acquisition devices (i.e.,
CBCT scanner, intraoral scanner, 3D cameras), speech and audio/
video recordings, specialized software for surgical and treatment planning, virtual reality units, data management, archival, design, and fabrication (i.e., 3D printers). Under such enormous demand, this hybrid
infrastructure has maintained a dynamic but delicate balance between
security and functionality, routine and update, and patient care and
research, while in compliance with regulations. Its strength came
from a joint effort from hospital IT, consultants, clinicians, and
researchers. While a centralized network facilitates the data ﬂow,
the hybrid system takes advantage of the stability (or rigidity) of
large hospital systems and the functionality (or ﬂexibility) of small
embedded local networks.

18. The Backbone of a Craniofacial Center: The
Evolution of Information Management from the Stone
Age to the Digital Age

19. Growth Effects on Velopharyngeal Anatomy
Within the First Two Years of Life

Linping Zhao (1), Andrew Mosio (1), Shadan Toﬁghi (1), Steve Sherman
(1), John Lyons (1), Murad Dikeidek (1), Elizabeth Ellevog (1), David
Reisberg (1), Mimis Cohen (1), Pravin Patel (5)
(1) The Craniofacial Center, The University of Illinois Hospital & Health
Sciences System, Chicago, IL, (2) Information Service, The University of
Illinois Hospital & Health Sciences System (UI Health), Chicago, IL, (3)
Future Steps Technologies, Chicago, IL, (4) Anikai Enterprises, Naperville,
IL, (5) The Craniofacial Center, The University of Illinois Hospital &
Health Sciences System (UI Health), Chicago, IL, (6) The Craniofacial
Center, The University of Illinois Hospital and Health Sciences System,
Chicago, IL
Background/Purpose: The Craniofacial Center (CFC), formerly
Center for Craniofacial Anomalies (CCFA), at the University of
Illinois at Chicago, was established in 1949. Dr. Samuel Pruzansky
led the CFC in patient care, research and education through an interdisciplinary team approach. He believed in the importance of objective records and longitudinal studies to understand the natural
history of the disease and the impact of treatment, research integral
to clinical care, innovation, standard, and collaboration. The practice
at the CFC has since been based on protocol driven records and serial
objective studies. With the start of the 21st-century, the CFC went
through a journey to revolutionize clinical practices via adapting
new digital technologies with limited resources. This presentation
reviews our challenges, successes, and failures during this evolution
from the Stone Age to the Digital Age, and presents our current
state of digital workﬂow, highlighting a collaboration between clinicians, researchers, and Information Technology (IT) experts to build
an evolving IT infrastructure to stay at the forefront of cleft and craniofacial care.
Methods/Description: Dr. Prusansky maintained the CFC archives,
beginning with patient Number 1, with ﬁling cabinets and boxes.
By the end of the 20th-century paper medical charts were replaced
by electronic medical record (EMR) systems. However, they only partially support the needs of the CFC. As a new millennium gift, a server
- nicknamed Pru after Dr. Pruzansky - was donated to the CFC to
install medical/dental application software, store photos, radiographs,
and audiograms. The Pru was independent of the hospital system but

Katelyn Kotlarek (1), Sierra Levene (1), Annalisa Piccorelli (1), Krystle
Barhaghi (1), Ilana Neuberger (4)
(1) University of Wyoming, Laramie, WY, (2) University of Washington
School of Medicine, Seattle, WA, (3) Children’s Hospital Colorado,
Aurora, CO, (4) University of Colorado School of Medicine, Aurora, CO
Background/Purpose: The velopharyngeal (VP) structures, including
the levator veli palatini muscle, play an integral role in achieving
closure of the VP port, which is necessary for typical speech production. Primary palatoplasty is performed in infancy to establish the necessary anatomy for competent VP closure. However, to the best of our
knowledge, limited quantitative data exists regarding growth of the
velopharynx within the ﬁrst two years of life. The purposes of this
study were to (1) quantify changes in VP structures due to growth
during the ﬁrst two years of life, (2) examine the impact of sex and
race within this age range, and (3) provide normative measures for
comparison to individuals with cleft palate.
Methods/Description: Following IRB approval and an a priori power
analysis, a retrospective chart review was completed of all patients
up to 24 months of age that underwent MRI of the head for
medical necessity within the past 18 months using a 3D FLAIR
sequence. Exclusion criteria included medical diagnosis of craniofacial syndromes, musculoskeletal anomalies affecting the head (e.g.,
cleft palate), prior surgery within the VP region, lack of reported
gestational age, or poor scan quality. Measurements of the velopharynx were obtained from the 184 scans included in this study using
ThermoFisherTM AmiraTM software. Image processing and analysis are consistent with previous literature. Five groups were established based on corrected age at the time of the MRI scan. A
multivariate analysis of covariance was used to assess differences
in VP variables by corrected age group while controlling for sex
and race. A Pearson product-moment correlation was used to
examine agreement for inter- and intra-reliability based on 20% of
participants.
Results: Measures of inter- and intra-rater reliability demonstrated
excellent agreement. There was a statistically signiﬁcant difference
between corrected age groups based on the overall combination of
dependent variables after controlling for sex and race, F(48, 379.54)
= 5.00, p < .0001, Wilks’ ^ = .151, partial η² = .396. Regarding
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corrected age, follow-up analyses revealed signiﬁcant differences in
adenoid depth (p = .0001), effective velar length (p = .0079),
levator length (p < .0001), origin to origin distance (p < .0001), pharyngeal depth (p = .0021), sagittal angle (p = .0016), velar insertion
distance (p < .0001), velar length (p < .0001), and velar thickness
(p < .0001). Regarding sex, follow-up analyses revealed signiﬁcant
differences for effective velar length (p = .0225), levator length (p
< .0001), origin to origin distance (p = .0019), velar insertion distance
(p < .0283), and velar length (p = .0166). No signiﬁcant differences
were observed between race groups.
Conclusions: Results of this study demonstrate growth of VP anatomy
in normative infants with sexual dimorphism apparent in children up
to 24 months of age. Variable growth trends were observed among
different VP measures.

20. ’Weigh Easy’: Pilot Study of a Simpliﬁed Home
Weight Monitoring System for Infants
Katherine Shedd (1), Meghan Tracy (1), Alison Kaye (1)
(1) Children’s Mercy Kansas City, Kansas City, MO
Background/Purpose: Infants born with cleft lip and/or palate (CL/P)
face obstacles to adequate weight gain after birth. If feeding challenges
are not recognized early, overt failure to thrive may develop. Poor
growth in this vulnerable population can lead to hospital admission or
delays in surgical management of their cleft condition. Proactive
feeding/weight assessment and nutritional intervention can make a substantial difference in an infant’s development. Our team struggles to successfully track infant weights outside of the clinic setting. To counter this
problem, we developed a simple, inexpensive process to obtain serial
home weights for these newborns. The ’Weigh Easy’ system was
designed to allow families to provide electronically reported weekly
weights directly to the Cleft Team. Having serial weekly weight
allows estimations of daily average weight gain to compare to expected
weight gain. Growth problems then can be identiﬁed as soon as they
appear. This study reports the outcomes of our initial pilot investigation
into the feasibility of this novel approach to infant weight monitoring in
our CL/P population.
Methods/Description: In the ’Weigh Easy’ program, families of infants
with CL/P <12 weeks are provided an inexpensive digital luggage scale
that is used with an infant car seat to easily obtain a weight measurement.
A live demonstration and written instructions for scale use was provided
in clinic. Families were asked to use the hospital patient portal to submit
a weekly home weight for 3 months directly to the Cleft Team for consistent tracking of growth. The target enrollment for this pilot study was
25 families. Demographic information and family-reported weights
were recorded and values monitored by the team for aberrations in
expected weight gain. Nutritional interventions were made as necessary.
At the end of the study period each family was asked to complete a brief
satisfaction survey based on a 5-point Likert scale.
Results: 25 families were enrolled between October 2020 and June
2021. Median infant age at enrollment was 22 days. 14 families
(56%) completed >90% of weight measurements, 72% completed
>50% of measurements. Only 3 families did not provide measurements after enrollment. 16 families (64%) have submitted their satisfaction surveys. The majority of families identiﬁed as Caucasian with
Medicaid insurance. More than 50% of families live > 1 hour away
from our center. Survey results revealed high satisfaction from reporting families. Scores range from 4.56-4.75 out of 5 for 1) preference of
the system, 2) ease of use, 3) safety, and 4) willingness to recommend
to others. Challenges reported included issues with zeroing the scale
and families remembering to complete the weekly weights.
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Conclusions: This pilot investigation demonstrates our ability to
provide a low-cost system for easy and routine home weight monitoring for infants with CL/P to help follow growth in the early newborn
period. Satisfaction scores demonstrate strongly positive impressions
of this system.

21. The Impact of the COVID-19 pandemic on a
regional Cleft Lip and Palate Surgery Service in the
United Kingdom; A review of case-load prioritisation
and lessons learned
Ali Jawad (1), Aoife Swain (1), Helen Extence (1), Tomas O’Neill (2)
(1) Welsh Centre for Burns and Plastic Surgery, Swansea, United Kingdom,
(2) Welsh Centre for Burns and Plastic Surgery, Swansea, Wales
Background/Purpose: Cleft Surgery in our centre is delivered by a
single specialist surgeon in a regional Burns and Plastic service. We
see 35-45 cleft-affected births per annum and, prior to the
COVID-19 pandemic, ran 6 theatre lists per month, conducting
170-180 cleft procedures annually. The pandemic severely hindered
elective operating in even tertiary centres, due to the redeployment
of theatre staff and resources to manage the emergency care load.
Cleft surgery was suspended entirely during the ﬁrst wave
(March-June 2020), before efforts in collaboration with the RCPCH
(UK) to conserve the cleft pathway restored it as a priority. Primary
palatine reconstruction is recommended at 6-9 months of age to optimise velopharyngeal function and speech proﬁciency by 5 years
(Slater et al 2019). Our service was restarted at 1-2 ad hoc lists a
month, which was both insufﬁcient to manage ongoing demands
and deal with rising outstanding cases. We faced a major challenge
in safely distributing scarce surgical time and capacity across the
entire cleft surgical burden. Therefore, we aim to examine our
response to these limitations in the face of rising cases and time pressures, illustrating our methods in prioritising cleft procedures.
Methods/Description: We reviewed the current literature to determine
which of the main cleft procedures were most time critical, and compiled a cleft priority document with a broad evidence basis. Babies
with palate involvement were top priority, in light of the strong evidence advocating primary palate repair by 13 months of age
(CRANE 2020), after which there is a risk of speech delay (Shaffer
et al 2020). Primary lip +/- alveolar involvement were prioritised
lower and performed later (∼1 year), as cosmesis during infancy
was deemed less detrimental, although there remained the psychological impact on the parent (Grollemund et al 2020). Secondary speech
surgery was next, the lack of which can inhibit education and require
intensive speech therapy to support patients (Baillie and Sell 2020).
This was followed by alveolar bone grafting, ideally performed
prior to canine eruption at ∼8-9 years to limit further dental reconstructions (Vandersluis et al 2020). As per national consensus, all
adult cleft surgery was suspended to accommodate higher priorities.
Focusing on early palate repair helped restart the cleft pathway and
prevent functional delay as well as further interventions and schoolage support. However, late lip repair saw a rise in complications two cases of dehiscence were associated with self-inﬂicted toddler
trauma. This is in addition to the psychosocial implications of cosmesis, including early maternal interactions (Montirosso et al 2011),
stigmatisation by peers (Bous et al 2021), and parental anxiety
(Bous et al 2020). We recommend isolated lip reconstructions are
also undertaken within 9 months. Long-term physical and psychosocial impacts of delay in surgery should guide resource allocation in the
event of future operating limitations.
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22. Speech Errors in Children with Cleft Palate with
or without Cleft Lip
Kari Lien (1), Nancy Scherer (1), Kelly Cordero (1), Thomas Sitzman (4)
(1) Arizona State University, Scottsdale, AZ, (2) Arizona State University,
Tempe, AZ, (3) Barrow Cleft and Craniofacial Center, Phoenix, AZ, (4)
Phoenix Children’s Hospital, Phoenix, AZ
Background/Purpose: Analyzing speech errors in children with cleft
palate with or without cleft lip (CP+/-L) provides crucial information
regarding the possible etiology of speech errors, including dental malocclusions, velopharyngeal insufﬁciency, developmental speech disorders, or a combination of these etiologies. This study aimed to
provide a detailed analysis of speech errors across the categories of
cleft-related articulation errors (i.e., anterior oral articulation errors,
posterior articulation errors, non-oral compensatory articulation
errors, passive cleft speech characteristics) and developmental/phonological errors in young children with CP+/-L.
Methods/Description: This study examined the speech production of 56
children with CP+/-L between the ages of 4;0 and 7;11 using audiorecorded speech samples. Mean age was 5.47 years. Production of the
American English Sentence Sample (AESS; Trost-Cardamone, 2012)
was transcribed using narrow phonetic transcription. Speech errors
were coded as either cleft speech characteristics (John et al., 2006), or
they were coded as phonological errors according to the core processes
of the Khan-Lewis Phonological Analysis, Third Edition. All procedures were approved by the institution’s IRB.
Results: The primary speech error categories produced by children in
this sample included developmental/phonological errors (M=9.07;
SD=5.67), anterior oral cleft speech characteristics (CSCs)
(M=3.98; SD=3.61), and compensatory articulation errors
(M=3.11; SD=5.16). The following factors were explored as important characteristics that may impact rate of speech error usage: type
of cleft palate, severity of hypernasality, and age. The effect of cleft
type was examined for production of anterior CSCs. Children with
cleft lip and palate used signiﬁcantly more anterior CSCs than children with cleft palate only, F(1, 54) = 8.98, p< .005. The effect of
hypernasality was examined for production of compensatory errors.
Number of compensatory articulation errors was signiﬁcantly different between ratings of hypernasality, F(4, 51) = 9.020, p< .005.
Use of compensatory errors was much higher for individuals with
moderate hypernasality compared to those with less severe hypernasality ratings, and it was the highest for individuals with severe hypernasality. Age did not signiﬁcantly predict number of speech errors for
anterior CSCs, nor for compensatory articulation errors. However, age
was a signiﬁcant predictor of developmental/phonological speech
errors, F(1, 54) = 12.20, p<.01, accounting for 18% of the variation
in the number of developmental/phonological errors used, with an
adjusted R-squared of 0.169.
Conclusions: Children with clefts of the lip and palate demonstrated
more anterior CSCs compared to children with cleft palate only.
Increased severity of hypernasality was associated with greater use
of compensatory articulation errors. Age predicted use of developmental/phonological errors. The impact of these factors on speech
should continue to be explored.

23. Genetic impact on neurodevelopment in
non-syndromic craniosynostosis
Andrew Timberlake (1), Alexandra Junn (1), Emre Kiziltug (1), Jacob Dinis
(1), David Staffenberg (1), Roberto Flores (1), Michael Alperovich (1), John
Persing (1), Kristopher Kahle (5)
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(1) NYU, New York, NY, (2) Yale School of Medicine, New Haven, CT, (3)
NYU Langone Health, New York, NY, (4) New York University Langone
Health, New York, NY, (5) Massachusetts General Hospital, Boston, MA
Background/Purpose: Next generation sequencing technologies have
permitted a molecular understanding of the pathoetiology of nonsyndromic craniosynostosis (NSC), however the underpinnings of
the subtle neurocognitive deﬁcits observed in nearly half of all children with NSC remains largely unexplored. Using an integrative
genomic approach, we sought to characterize how mutations identiﬁed in craniosynostosis might impart the neurodevelopmental phenotypes observed in children with NSC.
Methods/Description: We analyzed exome sequencing data from 500
individuals, including 404 case-parent trios, with craniosynostosis to
identify novel genes and pathways implicated in the pathoetiology of
NSC. Clinical data related to surgical intervention was available for
each participant. Neurodevelopmental data from 256 cases with
matched exome sequencing data was used to assess the potential contribution of high risk genotypes to neurodevelopmental outcomes. Bulk
RNA-sequence data were used to build a spatiotemporal expression
map of the developing brain, and scRNA sequence data was used to
identify cell types expressing genes of interest at critical neurodevelopmental timepoints. We assessed for enrichment of genes implicated in
craniosynostosis in each spatiotemporal module of neurodevelopment.
Results: We replicate a previous association of damaging de novo
mutations in Wnt, BMP, and FGF/MAPK signaling to NSC, and identify novel mutations leading to epigenetic and transcriptional dysregulation. Patients with high risk genotypes (damaging de novo and
transmitted LOF mutations in intolerant genes; pLI>0.9) had signiﬁcantly higher rates of neurodevelopmental delays than those who
did not harbor these mutations. When stratifying patients based on
the presence or absence of high risk genotypes, there were no signiﬁcant differences in neurocognitive outcomes between patients who
had open vs. endoscopic surgical interventions. Transcriptomic analyses incorporating mutations identiﬁed via exome sequencing in NSC
probands suggest that depletion of mid-fetal (post conception weeks
8-21) stem cell populations affecting osteoblast differentiation,
neural differentiation, and meningeal ﬁbroblast proliferation underlie
premature suture fusion and aberrant neurodevelopment.
Conclusions: Craniosynostosis is a neurodevelopmental disorder in
which genetic perturbations dysregulate both neurogenesis and
suture homeostasis. Exome sequencing, neurodevelopmental testing,
and integrative transcriptomics provide multidimensional insight
into the pathoetiology of both suture fusion and aberrant neurodevelopment. The results suggest that genetics may impact neurodevelopmental outcomes more than the type of surgical intervention
performed, and provide a framework for further large scale investigation of genetic and neurodevelopmental anomalies in NSC.

24. A Prospective Eye-Tracking Study of Visual
Attention and Bias Toward People with Facial
Anomalies
Dillan Villavisanis (1), Clifford Workman (1), Zachary Zapatero (1), Giap
Vu (1), Jessica Blum (1), Liana Cheung (1), Daniel Cho (1), Scott Bartlett
(1), Jordan Swanson (1), Anjan Chatterjee (1), Jesse Taylor (1)
(1) Children’s Hospital of Philadelphia, Philadelphia, PA, (2) The University
of Pennsylvania, Philadelphia, PA, (3) The Children’s Hospital of
Philadelphia, Philadelphia, PA
Background/Purpose: Perception of faces impacts human behavior
and has known implications for relationships, employment, and
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determination of social traits. Recent research has characterized the
neuroanatomic and mechanistic underpinnings of negative biases
against those with facial anomalies. Limited previous studies have
evaluated eye tracking technology to characterize visual attention
toward patients with cleft and craniofacial anomalies; however,
visual attention data has not been studied alongside tests evaluating
biases. This study aimed to determine associations of visual attention
patterns with implicit and explicit bias toward people with facial
anomalies.
Methods/Description: Thirty participants completed an Explicit Bias
Questionnaire (EBQ) and Implicit Association Test (IAT) prior to
viewing 64 publicly available images of pre- and post-operative
patients with hemifacial microsomia (HFM). Eye tracking (Tobii
Pro Nano) was used to characterize participant visual ﬁxations of
four discrete areas of interest (AOIs). AOIs were deﬁned on the anomalous side of each face as the forehead and orbit (FO) region, cheek
and ear (CE) region, nose and lip (NL) region, and mandible and
chin (MC) region. Visual attention to the various AOIs were then
compared to levels of explicit bias and implicit association with
linear mixed effect models.
Results: EBQ scores ranged from 2.96 to 5.00 (most biased) with
average score of 4.12 ± 0.57. IAT scores ranged from -1.07 to 0.89
(most biased) with average score of -0.12 ± 0.64. Linear mixed
effect models (RStudio) evaluated if visual ﬁxations in each AOI
interacted with pre- vs. postoperative status and EBQ or IAT scores.
Participants with higher EBQ scores ﬁxated signiﬁcantly more on
the FO region preoperatively (Î² = -0.373, SE = 0.189, z = -1.972,
p = 0.048) and CE region postoperatively (Î² = 0.154, SE = 0.079,
z = 1.96, p = 0.050). EBQ scores did not inﬂuence visual attention
to the MC (Î² = 0.549, SE = 0.365, z = 1.505, p = 0.132) and NL
(Î² = 0.055, SE = 0.025, z = 0.309, p = 0.757) regions. IAT scores
did not signiﬁcantly inﬂuence visual attention based on closer ﬁt to
the null and EBQ models.
Conclusions: Our data demonstrate that subjects with higher levels of
explicit bias may avert visual attention away from anomalous facial
anatomy (CE in HMF) in favor of normal facial anatomy (FO in
HMF). Assessments of explicit bias, but not implicit bias, may best
predict layperson gaze patterns of those with facial anomalies.
Future studies will evaluate associations of social dispositions with
visual attention patterns.

distraction osteogenesis (FODO) is an alternative treatment for
UCS, with literature suggesting improved anterior cranial base deviation, less perioperative morbidity, and lower rates of ocular dysmotility. This study compared long-term aesthetic and postoperative
outcomes of patients with UCS treated with FODO and FOAR.
Methods/Description: Twenty patients (four males) presenting with
nonsyndromic UCS between 2007 and 2021 undergoing FODO
were compared to a matched cohort of twenty patients (six males)
undergoing FOAR. Clinical photographs and ImageJ were used to
quantify palpebral ﬁssure height and width, pupil-to-brow distance
(PTB), and margin-reﬂex
distance
(MRD1)
in pixels. The formula

s

| × 100 was used to compare synossymmetry ratio = − |(1 −
n
tosed (s) and nonsynostosed (n) sides, where a symmetry ratio value
of “0” indicated perfect symmetry, and lower (more negative) symmetry ratio values indicated increased asymmetry. Positive differences in
pre- and post-operative symmetry ratios indicate improved symmetry.
The difference in canthal tilt angles was calculated with
canthal tilit angle = |(s − n)|. Whitaker classiﬁcation was also performed by attending surgeons.
Results: The average age of surgery was 9.38 vs. 6.46 months (p <
0.001) and average length of follow up was 6.04 vs. 5.12 years (p
= 0.456) for FOAR and FODO groups, respectively.
Photogrammetric analysis and unpaired t-tests demonstrated signiﬁcantly improved postoperative symmetry in the FODO cohort for palpebral width [FOAR: -2.24, FODO: 3.07 (p = 0.020)], MRD1
[FOAR: -9.92, FODO: 12.87, (p = 0.045)], and canthal tilt [FOAR:
0.97°, FODO: 6.54°, (p = 0.010)]. Analysis did not reveal signiﬁcant
symmetry ratio improvement in palpebral height (p = 0.157) and PTB
(p = 0.202) between FODO and FOAR cohorts. Fisher’s Exact Test
revealed signiﬁcantly different Whitaker Classiﬁcations between
FOAR and FODO cohorts [I: (n = 8, 16); II: (12, 4); III (0, 0); and
IV: (0, 0), respectively (p = 0.038)].
Conclusions: Photogrammetric analysis of the periorbital region in
UCS patients ﬁve years after surgery reveals signiﬁcant improvement
in those treated with both FOAR and FODO, with FODO patients
demonstrating superior results with regards to palpebral width and
canthal tilt. Patients treated with FODO also achieved signiﬁcantly
better Whitaker Classiﬁcation. It will be important to continue to
follow these cohorts to craniofacial maturity prior to making any
deﬁnitive conclusions.

25. Five-Year Periorbital Aesthetic Outcome
Comparison Between Fronto-Orbital Distraction
Osteogenesis and Fronto-Orbital Advancement &
Remodeling for Non-Syndromic Unicoronal
Synostosis

26. Longitudinal Outcomes in Midfacial Growth and
Speech following Furlow Double-Opposing
Z-Palatoplasty: a 30-year Retrospective.

Dillan Villavisanis (1), Mychajlo Kosyk (1), Anna Carlson (1), Daniel Cho
(1), Marten Basta (1), Jessica Blum (1), Liana Cheung (1), Jordan
Swanson (1), Scott Bartlett (1), Jesse Taylor (1)

Sameer Shakir (1), Mychajlo Kosyk (1), Michelle Scott (1), Hyun-Duck
Nah (1), Marilyn Cohen (1), Jesse Taylor (1), Scott Bartlett (1), Oksana
Jackson (1), David Low (1), Jordan Swanson (1)

(1) Children’s Hospital of Philadelphia, Philadelphia, PA, (2) Division of
Plastic and Reconstructive Surgery, Brown University, Providence, RI,
USA., Providence, RI

(1) Children’s Hospital of Philadelphia, Philadelphia, PA, (2) The Children’s
Hospital of Philadelphia, Philadelphia, PA, (3) Children’s Hospital of
Philadelphia - Division of Plastic Surgery, Philadelphia, PA, (4) Cooper
Hospital University Medical Center, Camden, NJ

Background/Purpose: Unicoronal synostosis (UCS) phenotypically
presents with ipsilateral frontal and parietal bone ﬂattening, supraorbital rim elevation and recession, temporal retrusion, palpebral ﬁssure
widening, and vertical orbital dystopia – known as the “harlequin
deformity.” Fronto-orbital advancement and remodeling (FOAR) is
currently the most common surgical approach for UCS, although outcomes suggest high rates of ocular dysfunction, failure to achieve
long-term aesthetic normalcy, and relapse over time. Fronto-orbital

Background/Purpose: The purpose of this study was to evaluate the
long-term outcomes of midfacial growth and speech following modiﬁed Furlow palatoplasty over a 15-year period.
Methods/Description: A retrospective review was performed of all
subjects undergoing modiﬁed Furlow palatoplasty between 1990
and 2005. Speech outcomes included Pittsburgh Weighted Speech
Scores (PWSS) after 5 years of age, surgical complications including
oronasal ﬁstula (ONF), velopharyngeal dysfunction (VPD), and need
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for secondary speech surgery. Midfacial growth outcomes included
Steiner cephalometric analyses at skeletal maturity, incidence of postoperative maxillary hypoplasia, and need for orthognathic surgery.
Results were stratiﬁed by Veau classiﬁcation, age at palatoplasty,
and syndromic status.
Results: In total, 74 subjects met inclusion. The median age at palatoplasty was 11.0 months [interquartile range: 9.8, 12.4] and the median
age at follow-up was 18.0 years [17.1, 19.7]. Approximately 56.8% of
subjects were male and 71.6% Caucasian. Most subjects presented
with Veau III (46.0) and IV (40.5%) clefts. Syndromic subjects
accounted for 20.3% of the cohort. Rates of ONF and VPD were
5.4% and 12.2%, respectively. Competent speech (PWSS 0-2) was
noted in 93% of subjects following palatoplasty, 87.5% following
orthodontic expansion, and 62.5% following orthognathic surgery.
Secondary speech surgery following palatoplasty and orthodontic
expansion occurred in 12.2% and 6.8% of subjects, respectively.
Steiner analysis at skeletal maturity noted a median SNA 77.4°
[71.9, 81.6], SNB 78.6° [74.3, 84.1], ANB -2.3° [-6.3, 1.3] PNS ANS 78.2 mm [75.0, 83.9], and overjet -4.0 mm [-7.1, 1.1]. At skeletal maturity, 52.7% of subjects (Veau III 44.1%, Veau IV 70%) demonstrated maxillary hypoplasia, 66.2% Angle class III malocclusion
(III 70.6%, IV 76.7%), and 66.2% ultimately underwent orthognathic
surgery (III 64.7%, IV 80.0%). Veau classiﬁcation correlated with
midface hypoplasia (p<0.05), while age at repair did not (p<0.85).
Veau IV clefts demonstrated the highest rate of orthognathic
surgery (80.0%, p<0.02). Neither surgeon, prior lip adhesion, nasoalveolar molding, nor syndromic status correlated with midface hypoplasia (p<0.84, p<0.33, p<0.09, p<0.39, respectively). Orthognathic
interventions included single stage movements (81.5%) and distraction osteogenesis (DO, 18.5%).
Conclusions: Patients with cleft palate undergoing primary Furlow palatoplasty demonstrate characteristic effects on midface growth and
speech. There is a trimodal age distribution of VPD likely related to
underlying clinical events along the continuum of cleft care. Veau
cleft classiﬁcation may predict incidence of midface hypoplasia and
subsequent need for orthognathic surgery at skeletal maturity.

27. Current Presurgical Infant Orthopedics Practices
among ACPA-Approved Cleft Teams in North
America
Shayna Avinoam (1), Haley Kowalski (1), Bachar Chaya (1), Pradip Shetye
(2)
(1) NYU Langone Health, New York, United States, (2) NYU Langone
Health, New York, NY
Background/Purpose: Primary cheiloplasty for infants born with cleft
lip and palate has long been preceded and facilitated by oral appliances intended to aid in feeding, narrow the cleft width, or mold the
surrounding cartilages. Presurgical infant orthopedic (PSIO) therapy
has evolved in both its popularity and focus of treatment since its
advent. Nasoalveolar molding (NAM), nasal elevators, the Latham
appliance, lip taping, and passive plates are the modern treatment
options offered by cleft teams, and each varies in their associated protocols and treatment philosophies. The purpose of this study is to
examine trends in the currently available modalities of PSIO care
and PSNS for the management of patients with cleft lip and palate.
Methods/Description: Methods: An electronic survey comprised of
eight questions was distributed to the one hundred and sixty-seven
cleft team coordinators listed by the American Cleft Palate
Association. The survey reported on team setting, provider availability, PSIO treatment offerings, relative contraindications, and use of
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postsurgical nasal stenting. Descriptive statistics and analyses were
performed using MS Excel (Microsoft, Redmond, WA) and SPSS
(IBM, Chicago, IL). Results: One hundred and two survey responses
were received from the total one hundred, and sixty-seven sent, resulting in a response rate of 61%. The majority of settings were children’s
specialty hospitals (66%) or university hospitals (27%). PSIO was
offered by 86% of cleft teams, and the majority of those (68%) provided NAM. Nasal elevators and lip taping are offered at 44% and
53% of centers, respectively. Latham and passive plates are both
offered at 5.5% of centers. Teams with a dental specialist as the
PSIO provider offered NAM signiﬁcantly more than centers with surgeons as the provider of PSIO. Most centers (45%) had an orthodontist providing treatment. Patients are considered contraindicated for
treatment at many centers for reasons such as mild cleft severity
(46%), medically-compromised (42%), advanced age at ﬁrst visit
(29%), far commute (35%), and/or ﬁnancial reasons (16%). The
majority of centers use postsurgical nasal stenting (86%), and
almost all insert the device immediately in the operating room
(88%). Conclusions: NAM is the most popular PSIO technique in
North American cleft centers followed by the nasal elevator, suggesting that the nasal molding component of PSIO of critical inﬂuence on
current treatment practices. With 86% of centers providing PSIO,
access to care is improving with an increasing variety of treatment
modalities. Postsurgical nasal stenting is also gaining popularity.
The use of various PSIO techniques is ubiquitous, but the emphasis
on nasal molding may continue to be the driving force for treatment
in the future.

28. Electronic Clinical Integration of Cleft-Q, a Patient
Reported Outcome Instrument, in our
Multidisciplinary Cleft Care Workﬂow
Liana Cheung (1), Rachel McKenna (1), Nancy Folsom (1), Daria Ferro (1),
Dominic Romeo (1), Dillan Villavisanis (1), Jessica Blum (1), Kathryn Lypen
(1), Daniel Cho (1), Anna Carlson (1), David Low (1), Scott Bartlett (1),
Jesse Taylor (1), Jordan Swanson (1)
(1) Children’s Hospital of Philadelphia, Philadelphia, PA, (2) 2. Division of
General Pediatrics, Childrenâ€™s Hospital of Philadelphia, Philadelphia,
PA, (3) 3. Perelman School of Medicine at the University of
Pennsylvania, Philadelphia, PA
Background/Purpose: Historically, treatment outcomes of patients
with cleft lip/palate have largely reﬂected surgeons’ assessment of
patient appearance, well-being, and function. Increasingly, there is
recognition that pediatric patients, their parents, and clinicians
caring for them perceive things differently. Patient-reported
outcome (PRO) instruments, quantifying subjective outcomes in
patients, are particularly appropriate for Cleft patients for whom stigmatization, communication challenges, eating and breathing difﬁculties, among others, can be difﬁcult to assess objectively. This study
demonstrates the value of including PRO measures in multidisciplinary cleft care, facilitating improved communication, shared clinical
decision making, leading to improved quality of life and patient
satisfaction.
Methods/Description: Cleft-Q was identiﬁed and licensed for use as
the ideal validated, condition-speciﬁc PRO instrument for our cleft
cohort. Over 6 months and 14 clinics, 46 patients aged 8 or over
were recruited for participation in this study. Participants completed
Cleft-Q prior to clinic. Results were tabulated, analyzed and color
coded according to published normative data and made available to
the clinician for review at the start of clinic. Electronic integration
streamlined results into the patient’s electronic medical record, facilitating collection and comparison of patient’s own longitudinal data
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trends, and accruing age and condition-speciﬁc institutional normative
data.
Results: Using a one sample Z test, our institutional normative data
was found to be signiﬁcantly superior in face (p=0.021), nose
(p=0.023), teeth (p<0.001) and speech distress (p<0.0001)
modules within the Cleft Palate only cohort, and signiﬁcantly
superior scores in speech distress (p<0.0005) module within the
Cleft Lip and Palate cohort compared to published normative
data. All other modules scored comparably (p>0.05). 13.04% of
patients verbally reported signiﬁcantly better outcomes to their clinicians than their PRO data reported, which prompted clinical clariﬁcation and led to altered treatment or management in 8.70% of
patients.
Conclusions: PRO instruments facilitate both patient and clinician in
maximizing the impact of the clinical encounter. Patients are empowered to fully communicate the scope of their health and psychological
wellbeing to clinicians who, utilizing real-time data visualization, can
tailor clinical encounters to patient concerns. Furthermore, review of
cohort outcomes and institutional trends can facilitate treatment modiﬁcations to the individual patient and reﬁne early identiﬁcation for
quality improvement on an institutional level. This project exempliﬁes our model of patient-centered care, involving patient and clinician in tracking aesthetic, functional and psychosocial impacts of
interventions that will lead to improved quality of life and patient
satisfaction.

29. 10-Year Comparison of Facial Growth and
Occlusion in Patients Treated with Active and Passive
Presurgical Orthopedic Devices
Katie Garland (1), Timothy Foley (1), Michelle Coyle (1), Brendan McNeely
(1), Damir Matic (5)
(1) University of Western Ontario, London, ON, (2) UWO, London, NY, (3)
University of Western Ontario, London, Ontario, (4) University of British
Columbia, West Kelowna, British Columbia, (5) University of Western
Ontario, London, WY
Background/Purpose: Presurgical orthopedic (PSO) devices are used
in the management of patients with cleft lip and palate to reduce the
alveolar gap prior to lip repair. There is some concern that devices
that actively drive the edges of the alveolus together cause midface
growth disturbance and worse occlusal outcomes, although this is
debated in the literature. The purpose of this study was to compare
the effects of active and passive PSO devices on facial growth and
occlusion outcomes up to 10 years of age in a single surgeon’s
cohort of patients.
Methods/Description: All patients with unilateral cleft lip and palate
from a single surgeon’s practice treated with a PSO device were
included. Patient charts were reviewed for relevant demographic
information and pre-operative alveolar gap width. Patient cephalograms were taken at 5 and 10 years. Cephalometric measurements
representing maxillary and mandibular facial growth were calculated
at each time point. Occlusion was calculated on patient dental molds
using Angle and Goslon Yardstick classiﬁcation systems.
Independent sample t-tests were used to compare cephalometric
measurements and chi square tests for occlusion. Bonferroni correction of p-value was performed, and intra-rater reliability was also
calculated.
Results: Twenty patients with an active device and 23 patients with a
passive device were included. Both patient groups had similar demographic characteristics and pre-operative alveolar gap widths. There
was no signiﬁcant difference between the two groups for maxillary
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(p=0.48, p=0.44) and mandibular (p=0.42, p=0.74) growth at 5
and 10 years. There was no signiﬁcant difference in occlusion calculated using Angle and Goslon Yardstick classiﬁcation at 5 years
(p=1.00, p=0.79) and 10 years (p=0.35, p=0.14).
Conclusions: There is no signiﬁcant difference in long-term facial
growth outcomes between patients treated with an active or a
passive device despite previous concerns that active PSO devices
cause a midface growth disturbance.

30. Genetic Diagnoses Associated with
Velopharyngeal Insufﬁciency and Future Impact
on Clinical Care of Patients with VPI.
Amanda Martinez (1), Scott Hickey (1), Rohali Keesari (2)
(1) The Ohio State University College of Medicine, Columbus, OH, (2)
Nationwide Children’s Hospital, Columbus, OH
Background/Purpose: A previous prospective cohort study on children with velopharyngeal insufﬁciency (VPI) found that a genetic
condition was identiﬁed in 1/3 of patients. The presence of clinical
features with VPI is hypothesized to increase the chances of identifying a genetic cause. This study seeks to determine genetic diagnoses in
patients with VPI, as well as clinical features that can predict an underlying genetic diagnosis. The most common was 22q11.2 deletion syndrome, but identiﬁcation of other genetic diseases can direct future
studies further analyzing patients with these diseases.
Methods/Description: A search of Nationwide Children’s Hospital
Electronic Data Warehouse was conducted for patients with velopharyngeal insufﬁciency (VPI). 87 patient charts were analyzed for a
genetic diagnosis associated with VPI. The data examined using a
2-tailed t-test and a Chi-square test. Information collected included
gender, age of diagnosis, procedures, genetic evaluation/test results,
presence of DD and/or ID, and congenital anomalies. Patients with
suspected genetic diagnosis were identiﬁed for further testing via
WES.
Results: 87 patients were identiﬁed to be included in the study. 35.6%
(n= 31) had genetic diagnoses; of which 80.6% have chromosomal
pathologies, 16.1% have a single gene disorder, and 3.2% have
imprinting disorders. 19 patients were diagnosed with 22q deletion
syndrome. The other patients with genetic diagnoses were the only
ones with their speciﬁc diagnosis. Genetic evaluation was signiﬁcantly associated with a genetic diagnosis being made (p = 0.001).
81% with a genetic diagnosis had genetic evaluation. Neurological
co-morbidities were associated with the presence of cleft palate (p =
0.006). Of the patients presenting with previous diagnosis of cleft
palate/lip, 50% also had an accompanying neurological co-morbidity.
The presence of DD/ID or orofacial clefting was not associated with
the identiﬁcation of a genetic diagnosis (p = 0.165).
Conclusions: The literature on VPI in patients with a genetic diagnosis
is limited. It is hypothesized that patients diagnosed with VPI may
also have undiagnosed genetic diseases.. It is recommended all
patients presenting with VPI have genetic testing performed for examination of an underlying genetic cause. The identiﬁcation of genetic
diseases that also present with VPI is important to the improvement
of patient care within medical genetics, craniofacial plastic surgery,
and ENT. Our results support that patients that present for treatment
of VPI should be evaluated by a geneticist for potential genetic
testing. This may guide a personalized treatment plan for VPI and
the genetic diagnosis. A future direction of this project is to perform
WES in 3 patients identiﬁed by the investigators to be strong candidates for a genetic diagnosis.
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31. Craniopagus Separation Using a Novel Tissue
Expander Design
Joseph Firriolo (1), Sarah Chen (1), Granger Wong (1)
(1) University of California Davis, Sacramento, CA
Background/Purpose: Craniopagus twins occur at an incidence of 1 in
1.6-2.5 million births. The authors present their successful surgical
approach to cranial separation and reconstruction in craniopagus
twins.
Methods/Description: METHODS: Babies A and B are female twins
diagnosed with angular partial craniopagus. The occipital region of
Baby A was joined to the left parietal region of Baby B. They demonstrated connection of the scalp, calvaria, and dura; they also had a
venous ﬁstula connecting the two sinus systems. Superiorly, the
fused calvaria was a thick, rigid strip of bone, which was selected
as a base for tissue expansion. A novel wedge-shaped tissue
expander with a thin crescentic base was designed. At 6 months, it
was placed in the subgaleal plane at the cephalad bony fusion
point to gain soft tissue for reconstruction. Tissue expansion
occurred over 4 months. At 10 months of age, the infants underwent
cranial separation, venous ﬁstula ligation, duraplasty, cranioplasty,
and successful soft tissue closure using only native expanded
scalp. RESULTS: The twins underwent tissue expansion without
complication; they had successful cranial separation at 10 months
of age. Scalp ﬂaps were of the exact shape and dimension required
for soft tissue coverage; an aesthetically pleasing result was
achieved. CONCLUSIONS: Craniopagus twin anatomy should be
closely studied to assess candidacy for separation and to determine
what anatomic traits may be leveraged for reconstruction. In the presented case, the interplay between bony anatomy and tissue expansion allowed for tissue expansion at a young age, thereby
expediting deﬁnitive separation.

32. When Should a Cleft Stay Unrepaired? Ethical
Decision-Making for Team Management of Medically
Complex Children
Adriane Baylis (1), Canice Crerand (1), Gregory Pearson (1), Helen Sharp
(2)
(1) Nationwide Children’s Hospital, Columbus, OH, (2) Paciﬁc University,
Forest Grove, OR
Background/Purpose: Repair of a cleft lip and/or cleft palate is typically a straightforward treatment decision for families and providers.
While most teams have well-established protocols for timing and
techniques for palatoplasty in otherwise healthy infants, little attention has been focused on decision-making for the medically fragile
patient in which cleft lip or palate repair surgery may be deferred,
not recommended, or even contraindicated. The recommendation
by a team to defer or decline to repair a cleft is ethically challenging
and this challenge is compounded by a lack of research and little clinical training to navigate decision-making with caregivers. There
remains a critical need to discuss and explore this topic to help
guide clinical decision-making. As our patient populations become
increasingly medically complex, survival of children with previously
fatal conditions grows. Genetic testing results may also provide a
prognostic window into developmental and speech-language outcomes. There is a need to explore the decision-making and counseling
processes used when families and/or cleft teams encounter this clinical dilemma.
Methods/Description: The ethical, psychological, speech-language,
and medical/surgical implications of a family and/or team’s decision
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to postpone, or not repair, a cleft lip and/or palate will be explored
through this multidisciplinary panel including a plastic surgeon, pediatric psychologist, speech-language pathologist, and ethics consultant.
Models for shared decision making will be discussed to help guide
clinical practices and difﬁcult discussions with caregivers. Clinical
indicators for surgical candidacy, late repair, or no repair will be discussed, in the context of speech-language and developmental prognosis. Medical risk factors and potential complications and risks
associated with lip and palate repair in children with complex
medical presentations will be discussed. Lastly, case examples illustrating the process through which assessment for candidacy for
repair, family preferences, informed consent, discussion of risks and
beneﬁts, and shared decision making will be presented and allow
for audience participation and input.

33. Prosthetic Management of Velopharyngeal
Dysfunction
Kaylee Paulsgrove (1), Kathryn Preston (1), Barbara Sheller (1), Randall Bly (1)
(1) Seattle Children’s Hospital, Seattle, WA, (2) UCLA, Los Angeles, CA
Background/Purpose: Surgery is often the ﬁrst-line approach in the
management of velopharyngeal dysfunction (VPD) for individuals
with cleft and craniofacial conditions. When surgical options have
been exhausted or in cases where surgery is contraindicated,
prosthetic management can be an effective alternative. With
advancements in surgical techniques, use of prosthetics for the
management of VPD has been eliminated from many centers;
however, not all patients with VPD are optimal surgical candidates.
Contraindications for surgical VPD management include obstructive
sleep apnea, inadequate tissue due to previous surgeries, or serious
medical conditions that contraindicate anesthesia or surgery (i.e.
certain cardiac disorders). Overall, the decision to pursue surgical vs
prosthetic management of VPD should be determined by the multidisciplinary team. At our Craniofacial center, the multidisciplinary team
including otolaryngologists, plastic surgeons, speech-language pathologists (SLP), pediatricians, and orthodontists determine the patient’s surgical vs prosthetic candidacy. Once an individual is referred for
prosthetic management, the otolaryngologist performs ongoing instrumental evaluation in order to guide management. The orthodontist fabricates and modiﬁes the speech appliances as needed. The SLP works in
conjunction with the orthodontist to adjust the appliance to meet the
speciﬁc VPD needs of the patient. The goals of this foundational
course are to 1) discuss rationale for use of speech prosthesis in lieu
of surgical management 2) facilitate multi-disciplinary discussion
about the decision making process and 3) provide an overview of the
process involved in prosthetic management of VPD, from the initial
evaluation to the ﬁnal stages of prosthetic modiﬁcation.
Methods/Description: This foundational course will include perspectives from a pediatric dentist/orthodontist, speech-language pathologist, and otolaryngologist with experience treating children with
complex craniofacial conditions. Patient populations will be
described, processes will be deﬁned, and protocols will be discussed.
Cases will be used to highlight key points. The presentation will
provide an overview of the working relationship between the team
members that are integral to the success of the speech prosthesis as
well as speciﬁc information about holistic patient assessment, appliance selection and fabrication, and medical coding. The information
presented in this session is meant to be of interest to SLPs, surgeons,
pediatric dentists, orthodontists, prosthodontists, and any others
involved in treating VPD in children with complex medical and/or
craniofacial conditions.

Abstract
34. MRI for VPI: Implementing and Interpreting
Velopharyngeal MRI
Jamie Perry (1), Jessica Williams (1), Taylor Snodgrass (1), Davinder Singh
(1), Thomas Sitzman (4)
(1) East Carolina University, Greenville, NC, (2) Barrow Cleft and
Craniofacial Center, Phoenix, AZ, (3) Division of Plastic Surgery Phoenix
Childrens Hospital, Barrow Cleft and Craniofacial Center, Phoenix, AZ,
(4) Phoenix Children’s Hospital, Phoenix, AZ
Background/Purpose: The use of MRI to evaluate the anatomy and
physiology of the velopharyngeal valve in children with velopharyngeal insufﬁciency (VPI) is a new and highly innovative application of
MRI. MRI can directly visualize the velar muscles and velopharyngeal valve, can be performed at rest and during phonation, and enables
quantitative measurements of anatomic structures. MRI is also noninvasive and involves no ionizing radiation, providing distinct advantages over nasopharyngoscopy and videoﬂuoroscopy. While
velopharyngeal MRI has been successfully employed in numerous
research studies, transitioning this imaging technique into clinical
care requires cleft teams and hospitals to tackle several challenges.
Most imaging centers have limited experience with performing MRI
on awake children, have no experience capturing speech sound production during MRI, and have limited experience interpreting
images of the velum. In this introductory course we provide guidance
for cleft teams on how to successfully implement velopharyngeal MRI
at their hospital, provide training on interpretation of velopharyngeal
MRI images, and discuss how the results of velopharyngeal MRI can
be used to aid VPI procedure selection. This guidance is derived from
using velopharyngeal MRI as part of the VPI evaluation on over 130
patients during the past three years, and from initiating velopharyngeal MRI protocols at over ﬁfteen centers.
Methods/Description: This introductory course on velopharyngeal
MRI will be taught through a series of lectures from clinicians and
researchers with experience in obtaining and interpreting velopharyngeal MRI. We will begin with an overview of the advantages and
capabilities of velopharyngeal MRI. We will then brieﬂy review
anatomy and physiology of the velopharyngeal valve focusing on
the structures visualized during velopharyngeal MRI. We will
provide details on the MRI protocol and image sequences we routinely obtain during clinical evaluations. We will provide guidance
and resources for preparing patients and caregivers for the velopharyngeal MRI. We will review common challenges imaging centers
encounter when beginning to perform velopharyngeal MRI. We will
then provide an orientation to MR images of the velopharynx and a
framework for characterizing key structures including levator veli
palatini muscle anatomy and velopharyngeal valve morphology
during phonation. We will review multiple clinical cases illustrating
how MRI ﬁndings inﬂuenced surgical decision making. We will
ﬁnish by highlighting future directions of MRI, including imaging
during connected speech. The presentation will be highly dynamic
with MRI researchers, speech-language pathologists, and surgeons
interacting to showcase what velopharyngeal MRI can provide and
how this information can be used to inﬂuence clinical care.

35. The Furlow Z-Palatoplasty: Optimizing Surgical
Technique and Clinical Outcomes
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Background/Purpose: The Furlow double-opposing z-palatoplasty
may be used to achieve excellent outcomes in both primary repair
of all cleft types and in secondary management of velopharyngeal dysfunction. This course, designed for both beginners and experienced
surgeons, will provide a review of the detailed step-by-step surgical
technique while providing tips on how to facilitate dissection and to
optimize surgical outcomes in all cleft types through proper patient
selection and technical precision.
Methods/Description: Using an interactive lecture format, the historical background and key concepts of the Furlow palatoplasty will be
reviewed by two experienced surgeons from high-volume cleft palate
centers. Video presentations will illustrate detailed step-by-step techniques, highlighting nuances that facilitate repair, reduce complications, and optimize outcomes. Ample time will be allotted for
participant questions and discussion.

36. MANAGEMENT OF THE PROMINENT
PREMAXILLA: WHAT’S IN YOUR TOOLBOX?
Ana Mercado (1), Sean Edwards (1), Pedro Santiago (1), Tiago Ribeiro (1),
Ronald Hathaway (1), Kathleen Russell (1), Marilia Yatabe (1), Brian
Sommerlad (7)
(1) Nationwide Children’s Hospital, Columbus, OH, (2) University of
Michigan, Ann Arbor, MI, (3) Duke University, Durham, NC, (4)
University of Sao Paulo - Bauru, Bauru, Sao Paulo, (5) University of
Michigan, West Chester, OH, (6) Dalhousie University, Halifax, Nova
Scotia, (7) Great Ormond Street Hospital for Children, London, None
Background/Purpose: In cases of bilateral cleft lip and alveolus, with or
without cleft palate, the premaxilla lacks the skeletal, muscular, and soft
tissue support necessary to develop harmoniously with the rest of the maxillary arch. As a result, the neonatal premaxilla typically assumes a prominent position anteriorly, vertically, and can be rotated laterally. This can
pose a challenge during primary repair surgeries in infancy due to
unwanted tension on the surgical sites. In the mixed dentition period, if
the premaxilla is not correctly oriented with the posterior segments, alveolar bone grafting may fail to establish the integrity and correct shape of
the maxillary arch. In extreme cases, the bone graft may not be performed.
This will limit the ability to align the teeth orthodontically into a functional
occlusion and will later hinder prosthodontic rehabilitation. The child with
a prominent premaxilla may also experience difﬁculties with speech,
esthetics, and social functioning. Clinicians in the ﬁeld of cleft care
should become knowledgeable in the inter-disciplinary management of
these patients at different ages of presentation.
Methods/Description: This study session will reveal what’s in the
toolbox of doctors for the management of the premaxilla at different
stages. It may include a variety of tools from elastics, tapes,
molding plates, springs, expanders, archwires, miniscrews, and distractors, to luxation and osteotomies. Orthodontists and surgeons
from different cleft teams of the world will present their difﬁcult
cases, what techniques they use, how they customize the treatment,
and will show longitudinal follow-up. There will be time reserved
for questions and comments from attendees. The study session will
conclude with presentation of a bilateral cleft case in the mixed dentition prior to bone grafting and attendees will be welcomed to offer
recommendations for the management of the case.

Richard Kirschner (1), Oksana Jackson (2)

37. Four Centers Look at Perioperative Cleft Palate
Care

(1) Nationwide Children’s Hospital, Columbus, OH, (2) Children’s Hospital
of Philadelphia, Philadelphia, PA

Melisande Ploutz (1), Amanda Smith (1), Karen Via (1), Miccah Seaman
(1), Megan Halvorson (5)
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(1) University of Rochester Medical Center, Rochester, NY, (2) Nationwide
Children’s Hospital, Columbus, OH, (3) Children’s Hospital of The King’s
Daughters, Norfolk, VA, (4) CHKD Craniofacial Center, Norfolk, VA, (5)
Phoenix Children’s Hospital, Phoenix, AZ

39. Collaborative Multi-Institutional Research
Emerging from ACPA Special interest Groups

Background/Purpose: Perioperative cleft palate care varies widely
from center to center. This session will feature four unique approaches
to cleft palate perioperative care. Each presenter will showcase how
their teams take care of patients with cleft palate, including preoperatively and post-operatively. The overall goal for the presentation
is for attendees to learn how different teams take care of their perioperative cleft palate patients.
Methods/Description: Speciﬁc topics to be included in each of the
four presentations are surgical timing and technique, pre and postoperative lab testing, length of hospital stay, nutrition / feeding,
pain control, restraint use, and follow-up. Each author will present a
10-12 minute PowerPoint presentation, and the remaining 15
minutes at the end will be open for audience questions and discussion.

(1) Children’s Mercy Hospital, Kansas City, MO, (2) Children’s Hospital of
Philadelphia, Philadelphia, PA, (3) Children’s Hospital Los Angeles, Los
Angeles, CA, (4) University of Washington, Seattle Children’s Hospital,
Seattle, WA

38. Genetic Testing in the Craniofacial Clinic: On the
Development of Algorithms for Testing in Patients
with Orofacial Clefting, Craniosynostosis, and
Branchial Arch Anomalies
Anne Hing (1), Emily Gallagher (1), Penny Chow (1), Maria Mills (1),
Yvonne Gutierrez (1), Daniela Schweitzer (1), Jessica Kianmahd (1),
Hazel Perry (1), Glenn Rosenbluth (1), Ophir Klein (1), Allison Tam (6)
(1) Seattle Children’s Hospital, Seattle, WA, (2) University of Washington,
Seattle Children’s Hospital, Seattle, WA, (3) Children’s Hospital Los
Angeles, Los Angeles, CA, (4) UCLA, Los Angeles, CA, (5) University of
California Los Angeles, Los Angeles, CA, (6) University of California
San Francisco, San Francisco, CA, (7) UCSF, San Francisco, CA
Background/Purpose: The majority of patients cared for by multidisciplinary craniofacial teams have conditions with orofacial clefting,
craniosynostosis, or branchial arch anomalies. Team providers must
determine if the patient’s ﬁndings represent an isolated condition or
possible underlying genetic syndrome. For each patient, the provider
must make recommendations for additional assessments ranging from
laboratory tests, imaging, and subspecialty consultation to assure that
the child is safe and ready for surgical procedures and to guide
medical management. This includes need for and timing of genetics
consultation and testing. The goals of this workshop are to: 1)
provide a framework for providers regarding indications for genetic
assessment of children with orofacial clefting, craniosynostosis, and
branchial arch anomalies, and impact of the genetic diagnoses on
medical and surgical management, and 2) determine utility of proposed genetic testing algorithms for children with orofacial clefting,
craniosynostosis, and branchial arch anomalies.
Methods/Description: Specialists in Craniofacial medicine (pediatricians, geneticists, and genetic counselors) from three institutions
have designed genetic testing algorithms for children with orofacial
clefting, craniosynostosis, and branchial arch anomalies, based on
review of the current literature and clinical expertise. Algorithms
were then pilot tested at each center and secondarily revised. This
panel of experts will discuss their approach to the genetic assessment
of patients with these craniofacial conditions. Presenters will provide
workshop participants with: 1) a review of frequency of underlying
genetic causes, 2) potential impact of genetic testing on patient care,
and 3) an algorithm for genetic assessment and testing for each
major category. Workshop participants, assisted by experts, will
have the opportunity to apply the algorithms toward the assessment
of provided case scenarios.

Jill Arganbright (1), Oksana Jackson (1), Yvonne Gutierrez (1), Emily
Gallagher (1), T. Blaine Crowley (1), Donna McDonald-McGinn (2)

Background/Purpose: The American Cleft Palate-Craniofacial
Association (ACPA) offers members a unique opportunity to join
any of 4 Special Interest Groups (SIGs). The SIGs bring together providers from diverse specialties, geo-codes, and healthcare systems - all
surrounding a common interest. The SIGs create space for multidisciplinary discussion about questions that can in turn lead to collaborative and innovative research. The purpose of this study session is to
provide real world examples of how the ACPA 22q11.2 Related
Disorders (22q) SIG has led to meaningful multidisciplinary and
multi-center collaborative research projects. Our hope is this presentation will encourage ACPA members who aren’t currently part of a SIG
to join, and for those that are in a SIG, to facilitate their ability to
create innovative research collaboration.
Methods/Description: ACPA’s 22q SIG offers this session as a ’show
and tell’ approach on how collaborative multi-institutional research
can emerge from the ACPA SIG’s. The study session will include
contributions from providers across the United States who are 22q
SIG members and actively engaging in such research. The presentation will share the pathway leading to our current multi-center projects
including movement from the idea stage to data collection and analysis. We will discuss ways to ensure a more facile approach in connecting interested SIG members to support collaborative research. The
presentation will highlight logistical considerations when setting up
a multi-institutional study including Institutional Review Boards
(IRBs), Data Use Agreements (DUAs), and Material Transfer
Agreements (MTAs), as well as timelines, regular meeting schedules,
databases, and assigning equitable workloads. Finally, we will
examine potential pitfalls that could undermine collaborations when
speciﬁcs, such as authorship, are not discussed in detail from the
outset. The presentation format will be a combination of panel discussion amongst the participating authors, a short didactic presentation
covering logistical considerations, and audience participation. The
three on-going studies that will be highlighted are listed below:
1. Multi-center study involving 3 centers (2 lead authors are ACPA
22q SIG members): 22q11.2 deletion syndrome in association with
conductive, neurosensory and mixed hearing loss 2. Multi-center
study involving 4 centers (4 lead authors are ACPA 22q SIG
members): Perioperative hypocalcemia in association with 22q11.2
deletion syndrome 3. Multi-center study involving 3 centers (2 lead
authors are ACPA 22q SIG members): Clinical trial using a repurposed drug to treat ADHD/anxiety for children with 22q11.2 deletion
syndrome

40. Introduction of ultrasound technology in speech
intervention for children with cleft palate
Sue Ann Lee (1)
(1) Texas Tech University Health Sciences Center, Lubbock, TX
Background/Purpose: Visual feedback has been used in speech interventions for children with speech sound disorders in order to help the
children visualize articulatory gestures and movements for various
speech sounds. During the past decade, ultrasound became a new

Abstract
tool to provide visual feedback during speech intervention. Using this
innovative technology, patients are able to see their lingual image on
the monitor to identify correct or incorrect gestures. The majority of
studies utilizing ultrasound focused on persisting errors of articulation
within typically developing children (Byun et al., 2014; Preston et al.,
2016; Preston et al., 2013). Research using ultrasound therapy was
conducted with several special populations including patients with
cochlear implants, and childhood apraxia of speech (Adler-Bock
et al., 2007;Preston et al., 2013; Gibson et al., 2017). However,
very limited evidence is currently available for children with cleft
palate. To our knowledge, only one study examined children with submucous clefts using ultrasound (Roxburgh et al., 2015). Furthermore,
ultrasound has mainly used in research, but not in clinical practice.
Most speech pathology practitioners who work with children with
cleft palate are not familiar with such technology. The purpose of
this foundation course (non research) is to introduce how ultrasound
technology can be used in speech intervention. Ultrasound will be a
powerful tool to remediate children with cleft palate because it
gives strong visual feedback on placement errors. It is well known
that children with cleft palate produces distinctive speech errors
including glottal stop/fricative, pharyngeal stop/fricative and middorsum palatal stop. These sounds replace oral stop and fricatives
resulting in placement errors. Using ultrasound, patients are able to
identify lingual contour and gestures on the ultrasound monitor.
Visual and verbal feedback to change lingual placement will help children with cleft palate improve their speech production accuracy.
Methods/Description: During presentation (120 min), we will start
with discussion about fundamentals of ultrasound technology including deﬁnition of ultrasound and types of probes etc. Next, we will
review English consonant system and show how ultrasound image
of each sound produced by normal speakers without any speech
issues appears. Then, we will show ultrasound image and ultrasound
intervention sessions of children with cleft palate. Finally, we will
provide participants with a hands-on practice session using ultrasound. We will teach verbal technique and tips.

41. Buccinator Myomucosal Flap (Buccal Flap):
Treatment of the Primary Cleft Palate,
Velopharyngeal Dysfunction, & Fistulae. Practical
Applications and Tips for Success. Using the
Anatomic Cleft Restoration Philosophy for treatment
planning.
Robert Mann (1), Jordan Steinberg (1), Mamdouh AboulHassan (1), Rohit
Khosla (4)
(1) Spectrum Health Medical System, Grand Rapids, MI, (2) Johns
Hopkins University School of Medicine, Baltimore, MD, (3) Faculty of medicine - Cairo University, cairo, TX, (4) Stanford University, Palo Alto, CA
Background/Purpose: Traditional palate repairs do not replace tissue
from the cleft defect. This is has led to limitations when reconstructing
the more severe cleft defects. The Buccal Flap is an effective tissue
replacement option for primary palate repair, secondary velopharyngeal dysfunction and ﬁstula treatment. Using the Buccal ﬂap in the
Double Opposing Z Plasty +/- Buccal Flap repair and the Double
Opposing Buccal Flap Palate Lengthening Procedure has demonstrated improvement in results in severe cleft defects. There is tremendous interest in learning how to replace missing tissue within the cleft
defect. The purpose of the course is to get attendee’s comfortable
using the Buccal ﬂap.
Methods/Description: The course will use, surgical videos, didactic
lecture with photo examples and audience participation. Part 1 of
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the class focuses on learning practical tips for successful results
using the buccal ﬂap in as many applications as possible. The
author will share experiences of 35 years using the buccal ﬂap, outlining what worked and what didn’t work, and why. Cases shared from
other surgeons will expand the experience and clarify the learning
curve so learners can conﬁdently use this valuable tool. Other ﬂap
options for cleft care will also be discussed to understand where
each ﬂap option is best used. Part 2 will be an in-depth question
and answer session. Included will be case discussions that attendees
may bring or send to the presenter, focusing on treatment planning
(when and why is tissue replacement necessary). Part 3 will look
broadly at what deﬁnes our treatment choices in primary and secondary management for all aspects of cleft care. Practically, why do
we choose to do what we do. The presenter will brieﬂy outline the
Anatomic Cleft Restoration Philosophy(ACRP) development and
illustrate how it clariﬁes treatment planning in all phases of cleft
care. Then engage the participants to walk through the treatment planning steps using speciﬁc case examples.

42. Bilateral alveolar cleft grafting from simple to
complex: A Focus on Technical Strategies
Michael Lypka (1)
(1) Children’s Mercy Hospital, Kansas City, MO
Background/Purpose: Most educational content on alveolar cleft
grafting is focused on the unilateral situation. The bilateral case,
while occasionally straightforward, is unarguably more complicated
from a technical perspective and results are typically less favorable
than in the unilateral case. Bilateral cases are often complicated by
a malpositioned, often diminutive, premaxilla, large anterior palatal
ﬁstulae, or multiple previous failed attempts at grafting. Surgical
access for proper soft tissue closure and maintenance of blood
supply to the premaxilla can be a challenge. The purpose of this presentation is to discuss the management of alveolar clefts in patients
with bilateral cleft lip and palate, starting with the conventional and
moving to the more complex.
Methods/Description: The basic technique of bilateral alveolar cleft
grafting will be described. Splint fabrication will be discussed.
More complex cases will be highlighted, including advanced
methods for closure, such as premaxillary osteotomy, segmental
osteotomies, distraction osteogenesis, and orthognathic surgery. The
presentation will be case based with photographic and video
descriptions.

43. Treating Patients with Complex Speech Disorders
Associated with Velopharyngeal Dysfunction
Ellen Ortega-Moore (1), Cortney Vant Slot (1), Kristina Wilson (3)
(1) Texas Childrenâ€™s Hospital, Houston, TX, (2) Children’s Health,
Dallas, TX, (3) Texas Children’s Hospital, Houston, TX
Background/Purpose: Developing appropriate intervention plans for
patients with cleft and velopharyngeal dysfunction can present
unique challenges. Speech Language Pathologists must integrate
information gathered from the perceptual and instrumental evaluations as well as progress in skilled therapy to develop ongoing treatment plans. This session explores the decision-making process
involved when managing challenging speech disorders related to velopharyngeal dysfunction. ASHA Special Interest Group 5, Craniofacial
and Velopharyngeal Disorders, offers this eye opener session of case
presentations to ACPA attendees.
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Methods/Description: Using video and audio examples, the authors
will present case studies to illustrate the planning and execution of
effective treatment of speech disorders associated with clefts and velopharyngeal dysfunction. Participation from presenters and attendees
will be encouraged through discussion of the treatment plans presented and possible alternative approaches.

44. A Holistic Approach to Care for Children with
22q11.2 Deletion syndrome: Reﬂecting on 10 Years of
Family-Centered Team Care
Adriane Baylis (1), Scott Hickey (1), Amanda Smith (1), Richard Kirschner
(1)
(1) Nationwide Children’s Hospital, Columbus, OH
Background/Purpose: Children with 22q11.2 deletion syndrome
(22qDS) have unique medical, psychosocial, developmental, and educational needs that must be addressed by a variety of specialists,
beyond those within the traditional cleft/craniofacial team model.
The purpose of this study session is to provide an overview of clinical
operations and behind-the-scenes care coordination for one of the
largest pediatric 22q centers in the United States. This model of 22q
team care has been shown to improve care coordination, increase
access to support opportunities for families, enhance standardization
of care, and improve outcomes and adherence to clinical guidelines
(Hickey et al., 2021).
Methods/Description: This session will feature a multidisciplinary
panel of speakers from genetics, nursing/care coordination, plastic
surgery, and speech-language pathology. Team composition and provider roles will be deﬁned, as will our model of clinical operations and
care delivery. Strategies for ensuring effective team communication,
care coordination, and individualized triage and scheduling will be
discussed. Comprehensive intake processes to ensure individualized
visit planning will be outlined and described by the team coordinator.
Patient and family support beyond the clinic setting, including
in-person and virtual family educational events, as well as community
awareness activities, parent mentoring programs, and other family
supports will be highlighted. Finally, efforts to improve 22qDS education and awareness throughout the institution, standardization of
care, and ways to leverage the electronic medical record to facilitate
referrals and adherence to clinical guidelines will be presented.
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imaging using three-dimensional printing and life-like synthetic materials. The simulators are components of a comprehensive simulation
kit that has been extensively used in training workshops and teaching
institutions in a national and international setting. This workshop will
present the three Simulare physical simulators (unilateral cleft lip,
bilateral cleft lip, and cleft palate) and instruct the attendees on how
to best leverage these products in the training setting and at educational meetings.
Methods/Description: A panel of experts in surgical education, cleft
simulation an international simulation training will host and interactive and hands-on training course on surgical education using the
Simulare Medical models. This course will consist of four parts:
1. An introduction to surgical training in cleft surgery, the challenges
that are faced in a national and low-resource setting, and development
of simulation within surgical training and cleft surgery, speciﬁcally.
Length: 15 min. 2. An introduction to the Simulare Medical models
(unilateral cleft lip, bilateral cleft lip and cleft palate), and the training
kits used during simulation sessions. The technology will be described
and the evidence supporting their effectiveness as training tools will
be reviewed. Length: 25 minutes. 3. Description of cleft simulation
and training courses performed at a large scale and within multiple
international settings will be presented. Evidence-based outcomes of
these courses will be reviewed and speciﬁc guidance provided on
how to best organize simulation sessions in the small group and
large group setting. Speciﬁc guidance will be provided with regards
to suggested personnel support, physical space, supplementary
equipment, and cost. Length: 25 minutes. 4. A hands-on, interactive
workshop will be hosted in which the Simulare Models will be
presented and used by the attendees. During this part of the course,
a directed surgical training session will be hosted with a focus on
how this technology can be best leveraged for the purposes of training
surgeons in primary cleft lip and palate reconstruction. Length: 25
minutes.

46. Training Speech Pathologists to Acquire Standard
Videorecorded Speech Samples: Methods for
Ensuring High-Quality Speech Outcomes Data
Adriane Baylis (1), Caitlin Cummings (1), Thomas Sitzman (1), Kathy
Chapman (3)
(1) Nationwide Children’s Hospital, Columbus, OH, (2) Phoenix Children’s
Hospital, Phoenix, AZ, (3) University of Utah, Salt Lake City, UT

45. High Fidelity Cleft Lip/Palate Simulation Devices
for Training Centers
Dale Podolsky (1), Roberto Flores (1), Rami Kantar (1), Abel Smerica (4)
(1) The Hospital for Sick Children, Toronto, Ontario, (2) NYU Langone
Health, New York, NY, (3) The University of Maryland Medical System/
Shock Trauma Center, Baltimore, MD, (4) Baylor College of Medicine,
Houston, TX
Background/Purpose: Primary cleft lip/palate (CLP) reconstruction is
a technically demanding surgery in which the performance level of the
initial operation has signiﬁcant effects to form, function, quality of
life, and psychosocial well-being. Teaching these procedures presents
challenges due to the uncommon nature of the condition, complex ﬂap
transpositions inherent to these operations, limited visibility within the
small conﬁnes of the infant’s oral cavity, and the priority to patient
safety/outcomes. High ﬁdelity cleft simulators can provide surgeons
a safe and realistic practice environment to improve surgical competence without risking patient safety. The Simulare Medical cleft lip
and palate simulators are training tools designed from patient

Background/Purpose: Collection of high-quality, standard, videorecorded speech samples is essential for valid and reliable assessment
of speech outcomes. As part of two current multisite NIH-funded
speech outcomes studies, we have developed training tools and
quality assurance methods for speech-language pathologists (SLPs)
to elicit and videorecord standard speech samples from children
with repaired cleft palate and/or velopharyngeal dysfunction.
Methods/Description: SLPs and research coordinators completed
remote training on speech sampling procedures and were sent a standard set of videorecording equipment. Site SLPs then made practice
videos which were systematically reviewed and approved by the
data analysis sites, prior to proceeding with study data collection.
SLPs were provided with individualized feedback on each practice
video and each site’s study videos, to continue to improve speech elicitation techniques (e.g., speech rate) and audio and video quality (e.g.,
microphone position). A quality management process was developed
and implemented to ensure the ongoing collection of high-quality videorecorded speech data. In addition, for samples obtained from
younger children, a screening procedure was developed to determine
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if the child produced a sufﬁcient spontaneous speech sample to allow
for comprehensive speech analysis.
Results: SLPs from 15 cleft palate teams in the United States and
Canada completed the training modules and submitted practice
videos for review by speech data analysis team. Of the 26 SLPs
who submitted practice videos, 75% were approved after their ﬁrst
practice video. Five (25%) SLPs were provided with feedback and
asked to submit a second practice video, after which all ﬁve were
approved. Across the two studies, 41 videorecorded speech samples
have been collected to date, with ongoing data collection underway.
All have been reviewed for quality assurance purposes by trained
SLP reviewers, and 97.6% of these videorecordings have met the
deﬁned quality standards and have been deemed usable for future perceptual speech ratings data analysis. Common videorecording difﬁculties and areas for feedback to further enhance quality were
logged as part of the quality review process. Common problems
included placing the microphone and/or camera too far away from
the child’s mouth or at a suboptimal angle, overlapping child and
examiner speech, visual distractions in the background, and SLPs
using an excessively fast speech rate to elicit stimuli. Strategies to
overcome these challenges and optimize speech sample acquisition
from young children (e.g., supplemental visual aids) will also be
discussed.
Conclusions: Through comprehensive training and individualized
feedback, SLPs across cleft centers can be trained to collect high
quality standard videorecorded speech samples for both research
and clinical outcome purposes.

47. Clinical Outcomes of Liposomal Bupivicaine Use
in the Pediatric Cleft Palate Population
Erinn Kim (1), emily yang (1), Emily ewing (1), Amanda Gosman (1),
Samuel Lance (1)
(1) University of California San Diego, San Diego, CA
Background/Purpose: Liposomal bupivacaine (LB) has been demonstrated to have efﬁcacy in reducing the post operative use of narcotics
in the adult population across several different surgical specialties.
Few studies have been conducted in the pediatric cleft population
being limited to small case series examining its use in those patients
undergoing alveolar bone grafting.1,2 This study aims to examine
the effects of liposomal bupivacaine on postoperative opioid requirements, post operative pain scores, time to ﬁrst feeding and length of
stay.
Methods/Description: A retrospective cohort study was performed
including 60 pediatric patients (ages 6 months to 3 years) who underwent primary cleft palatoplasty by the 2 craniofacial Surgeons at our
institution from June 2018 to October 2020. Patients were divided
into two cohorts (30 patients in each). Patients in both cohorts
received inﬁltration of the surgical site with 0.5% lidocaine with
epinephrine (4mg/kg) at the start of the case. At the end of the
case, the ﬁrst cohort underwent intraoperative surgical site inﬁltration
with 1.3% LB (4mg/kg) mixed with 0.25% bupivicaine (2mg/kg),
the second underwent surgical site inﬁltration with unencapsulated
0.25% bupivacaine (2mg/kg). These patients’ charts were subsequently reviewed to evaluate demographics and postoperative
outcomes.
Results: Among the 60 patients included in the study, use of LB in
children undergoing cleft palatoplasty was associated with a signiﬁcantly shorter length of stay compared to those who received bupivacaine only (mean 1.83 days vs 2.61 days respectively, p=0.04). LB
use was also associated with a signiﬁcantly decreased inpatient

19
narcotic requirement measured in morphine equivalents compared
to those who received bupivacaine only (mean 4.07 morphine equivalents vs 1.13 respectively, p<0.001). Time to ﬁrst feeding was shorter
in those patients who received LB compared to those who did not
(mean 8.76 hours vs 7.03 hours) but this trend did not reach signiﬁcance (p=0.47).
Conclusions: Intraoperative surgical site inﬁltration of liposomal
bupivacaine was associated with signiﬁcantly decreased post operative opioid requirements and length of stay in children undergoing
primary cleft palatoplasty compared to those who received bupivacaine only. As such, it should be considered as a beneﬁcial adjunct
in the management of post operative pain following primary cleft
palatoplasty.

48. Successful Completion of Non-sedated MRI for
Visualization of the Velopharynx in Children
Katelyn Kotlarek (1), Thomas Sitzman (1), Jessica Williams (1), Jamie
Perry (4)
(1) University of Wyoming, Laramie, WY, (2) Phoenix Children’s Hospital,
Phoenix, AZ, (3) Barrow Cleft and Craniofacial Center, Phoenix, AZ, (4)
East Carolina University, Greenville, NC
Background/Purpose: Non-sedated magnetic resonance imaging
(MRI) of the velopharynx is gradually gaining interest among cleft
palate-craniofacial teams, primarily for imaging the structure and
position of the levator veli palatini muscle in children with velopharyngeal dysfunction. Our team has performed MRI of the velopharynx
on children for both research and clinic care over the past 20 years.
While early MRI studies among children without the use of sedation
were limited to 3-5 participants, we have most recently published data
on over 250 participants. Nearly every study in this line of research
has been completed using a non-sedated child-friendly imaging protocol, which regularly yields a high success rate when used alongside
behavioral adaptations and appropriate education for the child,
parents, and MRI technologists. The purpose of this paper is to
explain what is done to promote successful MRI studies of the velopharynx within the pediatric population without the use of sedation.
Methods/Description: Non-sedated MRI of the velopharynx is highly
successful for both research and clinical use in children. The childfriendly imaging protocol includes a substantial education component
for children, caregivers, and MRI technicians. Behavioral intervention
strategies include providing families with video-based introductions
explaining the MRI, a coloring book discussing the MRI day, caregiver
instructions on how to discuss MRI with their child, and an interactive
website to practice the phonation sequences performed during the MRI.
MRI protocols currently include images collected at rest and during
phonation: rest sequences include a volumetric (3D) scan of the head
(2-5 minutes, depending on scanner) and 8-10 slice 2D scans from
the midsagittal and oblique coronal planes (1-2 minutes). Phonation
sequences typically consist of scans during a 7-8 second sustained phonation of /s/, /i/, or /â^«/. These sounds are selected because they elicit
maximum contraction of the velopharyngeal musculature.
Results: Consistent success has been achieved imaging children ages
4 and older, with over 95% of participants completing the imaging
protocol. No child has received sedation or general anesthesia for
their MRI. Education, training, and practice are key to success.
Conclusions: MRI evaluation of muscle morphology and function can
be completed using a non-sedated MRI protocol. Results of MRI can
guide surgical decision-making for velopharyngeal dysfunction in
ways that extend beyond what is provided by traditional imaging techniques such as nasopharyngoscopy and videoﬂuoroscopy.
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49. A Novel Treatment of Pediatric Bilateral Condylar
Fractures with Lateral Dislocation of the
Temporomandibular Joint (TMJ) using Transfacial
Pinning
Kerry Morrison (1), Roberto Flores (1)
(1) NYU Langone Health, Wyss Department of Plastic Surgery, New York,
NY
Background/Purpose: Pediatric mandibular fractures remain a therapeutic challenge due to the presence of tooth buds, the need to preserve the growth centers of the jaw, and the high risk to ankylosis
in patients with trauma to the condyles. More speciﬁcally, condylar
fracture with lateral dislocation out of the temporomandibular joint
(TMJ) can pose signiﬁcant challenges due to the difﬁculty with application of maxillomandibular ﬁxation (MMF) as well as rigid plate ﬁxation. Furthermore, open reduction of the condyle poses long term risk
to dysfunction. Herein, we present a novel transfacial pinning surgical
technique for the management of pediatric bilateral condylar fractures
with lateral dislocation and concomitant symphyseal fracture in a
patient less than 5 years of age.
Methods/Description: A healthy 3-year-old male patient, who sustained a complex facial fracture in a golf cart accident in which he
was unrestrained. Physical exam was remarkable for panfacial
edema with no soft tissue injuries and limited oral excursion.
Craniofacial computed tomography (CT) revealed a tripartite mandibular fracture, including bilateral condylar fractures with lateral dislocation of the left condyle and a symphyseal fracture. There were no
other facial fractures and the patient’s cervical spine was cleared
both clinically and radiographically. The deciduous teeth precluded
the use of traditional MMF and the presence of tooth buds within
the entirely of the mandibular body and symphysis made the use of
rigid ﬁxation not feasible. The operative plan entailed a staged
lower jaw reconstruction with: closed reduction of the laterally dislocated condyle; transfacial pinning with a 2.8 mm threaded Steinman
pin between the mandibular angles to secure the medial location mandibular ramus and angle; application of MMF using circummandibular wiring and intermaxillary ﬁxation screws. Two weeks later, MMF
was released and the patient started a soft diet and oral excursion exercises with the transfacial pin in place. Two months after the ﬁrst
surgery, the transfacial pin was removed.
Results: The patient tolerated all procedures well. Immediate postoperative CT taken after placement of the transfacial pin (ﬁrst surgery)
revealed appropriate reduction of the laterally displaced condyle. At
the time of transfacial pin removal (8 weeks after the initial repair),
the patient demonstrated full and pain free oral excursion and stable
class I occlusion. Follow-up CT analysis after removal of the transfacial pin demonstrates a stable reduction of the dislocated condyle and
bony union of all three fractures.
Conclusions: Transfacial pinning technique can be a safe and effective
technique for treatment of pediatric mandible fractures with lateral
dislocation of the condyle.

50. Artiﬁcial Intelligence Methods for the Argenta
Classiﬁcation of Plagiocephaly to Predict Severity,
Treatment, and Prognosis
Huan Nguyen (1), Ellen Wang (1), Phuong Nguyen (1), Matthew Greives
(1)
(1) McGovern Medical School at The University of Texas Health Science
Center at Houston (UTHealth), Houston, TX
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Background/Purpose: With a recent increase in incidence of pediatric
plagiocephaly, there is a need for a reliable and accurate method to
diagnose cranial abnormalities and monitor treatment progress in
patients. The current standard is the Argenta scale classiﬁcation
(AS), which comprises a scale of 1-5 with clinical diagnostic criteria
including posterior, frontal, and facial asymmetry, ear malposition,
and posterior vertical cranial growth. A machine learning (ML) algorithm would provide physicians with objective classiﬁcation and
gather more comprehensive data than subjective observation. The
purpose of our study is to build an artiﬁcial intelligence (AI)
program that provides physicians and patient families reliable and
dynamic data to formulate an initial diagnosis, and ultimately,
predict treatment time and track treatment progress.
Methods/Description: 2D photographs were taken of the vertex and
AP view on infants who were assessed for plagiocephaly. A custombuilt AI program was created to automatically identify the head circumference from the image and calculate cranial vault asymmetry
index (CVAI) at multiple angles from the anterior-posterior line.
Using these measurements, the program applied an ML training
model built from images of previous patients with known AS severities classiﬁed by an experienced craniofacial surgeon to classify an AS
for the given image. The resulting AS predicted by the program was
compared to an experienced craniofacial surgeon’s diagnosis to
assess for accuracy.
Results: 19 patients were assessed from a single institution. The
program used ML methods to create thresholds for different classes
of the AS. 3 out of 3 (100%) with AS 1, 4 out of 6 (67%) with AS
2, 4 out of 6 (67%) with AS 3, and 3 out of 4 (75%) with AS 4
were correctly identiﬁed by the AI program. AS 5 could not be determined due to the limitation of the program analyzing only vertex view
images.
Conclusions: Using machine learning algorithms, we were able to
create objective measurements to classify the Argenta scale. This
will enable the clinician to make more data driven recommendations
for therapy and formulate a customized prognosis and treatment
plan such as when to use a molding helmet.

51. CLEFT RR- New Application for genetic
counseling in cleft lip and palate.
Rosa Helena Lacerda (1), Alice MendonÃ§a (1), Vitor FIlgueiras (1),
Rebeca Laurentino (1), ValdÃ©cio Lacerda Filho (1), Paulo Germano
Furtado (1), Alexandre Vieira (2)
(1) Federal University of Paraiba, Joao Pessoa, Paraiba, (2) Department of
Oral Biology, School of Dental Medicine, University of Pittsburgh,
Pittsburgh, PA
Background/Purpose: The impact of the birth of a child with cleft lip
and palate generates in the family a concern related to care, the child’s
future and risk of recurrence, and a high degree of stress during treatment. The opportunity to clarify the recurrence risk arouses high interest in families and adults individuals born with orofacial clefts and it
contributes to decisions regard to family planning. The purpose is to
presente the Cleft Recurrence Risk (Cleft RR), the ﬁrst App in
genetic counseling for cleft lip and/or palate which aims to facilitate
health professionals to calculate quickly the recurrence risk considering the ancestry, cleft type, sex and family history.
Methods/Description: A literature review was performed to determine
the reference values of cleft lip and or palate recurrence considering
sex, Family history, ancestry, and cleft type. After deﬁning parameters
to calculate the application development follow the steps:
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development (Frontend and Backend), prototyping (user experience
and user interface), and documentation.
Results: The validation of the calculated data was performed by comparing the results of 100 cases undergoing genetic counseling at the
cleft lip and palate treatment center obtained by the manual method
with the results obtained by the mobile app method; the data were submitted to the Bland-Altman statistics and a high concordance was
found. The mobile app for use by healthcare professionals proved to
be simple to use, easy to apply, and provided accurate results.
Conclusions: : Cleft RR is an App for smartphones developed for
genetic counseling in cleft lip and palate with free access and supplementary use by health professionals, and should not replace professional performance.

52. Rescue - A Novel Pin-Retained NAM Expander
Lisa Jolly (1), Dana Johns (1), Duane Yamashiro (1), Lucia Collar (4)
(1) University of Utah Health, Salt Lake City, UT, (2) University of Utah
Hospital, Salt Lake City, UT, (3) University of Utah, School of Medicine,
Salt Lake City, UT, (4) University of Utah, Salt Lake City, UT
Background/Purpose: Nasoalveolar Molding (NAM) is an adjunctive
therapy for the correction of cleft lip and palate that reduces the
severity of the oronasal deformity prior to lip repair. The success of
NAM therapy often requires patients to have access to craniofacial
care, frequent appointment consistency and compliance, from birth
through infancy. Patients who were unable to receive NAM therapy
prior to lip repair and who were non-compliant with the appliance,
often present with a collapsed palate and alveolar segment on the
affected side(s), particularly those with underlying neuromuscular
conditions. To address these issues, we developed a pin-retained
NAM expander (Rescue) that can attain expansion of the maxilla
and alveolar segments after the lip repair without the need of frequent
visits and compliance. Additionally, this appliance may improve
feeding prior to palate repair by creating an oronasal separation and
provides the tongue with a normal resting posture during growth
and development.
Methods/Description: The maxillary impression for presurgical molds
is taken 1-2 weeks prior to the lip repair surgery (9-10 weeks) and the
Rescue appliance is fabricated pre-operatively. The appliance is
designed as an acrylic prosthetic palate with an expander screw
between the two shelves and a single pinhole on each shelf. During
the procedure, after the lip repair, the appliance is ﬁxed on the
palate with custom pins inserted through the pinholes while the
infant is still under general anesthesia. After 2 weeks, to allow for
post-operative lip healing, the parents are instructed to turn the
screw twice a day (0.5 mm/day) and this is continued until adequate
maxillary expansion and alignment of alveolar segments are achieved.
The patient can be monitored through in-person visits at longer intervals or telemedicine visits. Once the expansion is achieved, the inactive appliance is used as a retentive device and removed during the
soft palate repair at 9-10 months.
Results: The Rescue appliance expands the maxilla which improves
lip support, midface projection, arch form, and alignment of the alveolus, while taking advantage of the period between lip and soft palate
repair for patients who were unable to receive presurgical orthopedics
in their infancy. This pin-retained prosthesis also requires less patient/
parent compliance and frequent follow-ups due the retentive nature of
the appliance and non-essential need for appliance adjustments.
Another advantage of the Rescue appliance is the timing of placement
and removal during surgical repair while the patient is already under
general anesthesia.
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Conclusions: This novel appliance ’rescues’ patients with collapsed
cleft palates/alveolar segments prior to palate repair, normalizing
their maxillary form and improving their surgical outcomes.

53. 2-Stage Premaxillary Setback and Primary
Cheiloplasty Using a Custom Stabilizing Oral Splint
Allows Safe and Extensive Primary Rhinoplasty
Lisa Jolly (1), Ryan Kunkel (1), Erinn Kim (1), Jacob Veith (1), Lucia Collar
(1), Eric Anderson (1), Faizi Siddiqi (1), Barbu Gociman (1), Duane
Yamashiro (1), Kaylee Scott (5)
(1) University of Utah Health, Salt Lake City, UT, (2) University of
California San Diego, San Diego, CA, (3) University of Utah, Salt Lake
City, UT, (4) University of Utah, School of Medicine, Salt Lake City, UT,
(5) University of Utah, Salt Lake City, N/A
Background/Purpose: A severely protruding premaxilla in a patient
with bilateral cleft lip prevents functional closure of the orbicularis
oris muscle and acceptable reconstruction of the nasolabial components during primary cheiloplasty. In these cases, vomerine osteotomy
and premaxillary setback is done as a one or two stage procedure prior
to the lip repair. Soft tissue dissection of the vomer with a simultaneous primary rhinoplasty leads to increased risk of vascular compromise to the prolabium and premaxillary segment. We present two
cases in which we performed a premaxillary setback with a stabilizing
oral splint, primary cheiloplasty, and primary rhinoplasty as a 2-stage
procedure in an age-appropriate and delayed presentation of bilateral
cleft lip.
Methods/Description: Two patients with bilateral cleft lip and palate
presented to our clinic for treatment. One patient was a 5-month-old
male who presented for his formal cleft lip repair after unsuccessful
lip taping and NAM therapy. The other patient was a 17-month-old
female, who was adopted from India. Both patients had a severely protruding premaxilla and underwent the initial procedure involving the
vomerine osteotomy and premaxillary setback. At the completion of
the procedure, impressions were taken while the patients were still
under general anesthesia. Custom acrylic splints used to stabilize
the repositioned premaxillary segment during the bony healing,
were fabricated and ﬁtted with denture adhesive in the recovery
room. The splints were kept in position for 3 months.
Results: The staging of the premaxillary setback prior to the primary
cheiloplasty and rhinoplasty reduced the risk of devascularization
during healing by preserving the vascular supply to the prolabium
and premaxillary segment. The custom acrylic splint stabilized the
premaxilla and aided in the bony healing at the vomerine osteotomy
site, improving the surgical outcome for both stages.
Conclusions: A custom oral splint can serve as an effective stabilizer
and facilitate bony healing of the premaxilla in a 2-stage premaxillary
setback and primary cheiloplasty procedures for patients with bilateral
cleft lip and palate of various presentations.

54. MRI Face Scan - A Novel Impression Technique for
Nasalveolar Molding Appliances
Brett Chiquet (1), Chelsea Wehr (1), Phuong Nguyen (1), F. Kurt Kasper
(1), Matthew Greives (4)
(1) University of Texas Health Science Center at Houston School of
Dentistry, Houston, TX, (2) UTHealth School of Dentistry, Houston, TX,
(3) University of Texas Health Science Center at Houston, Houston, TX,
(4) McGovern Medical School at The University of Texas Health Science
Center at Houston (UTHealth), Houston, TX
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Background/Purpose: This proof of concept study presents a novel
technique for the collection of an intraoral impression for neonates
with cleft lip and palate (CLP).
Methods/Description: At 36 days post-natal, a neonate with a unilateral CLP, was seen in the hospital setting for intraoral impression and
traditional fabrication of a naso-alveolar molding appliance (NAM).
At 38 days of age, the neonate presented to the hospital for magnetic
resonance imaging (MRI) of the face region using a feed-and-swaddle
method. The DICOM images were converted to a format compatible
for 3D printing (.STL) and uploaded to an image computing platform.
The alveolar segments could then be selected from each image slice
rendering a 3D model of the alveolar ridges and the cleft space.
This model was then transferred to a desktop digital scanner and a
naso-alveolar molding appliance was digitally prepared atop the
model (CAD-NAM). Finally, the model and appliance were 3D
printed and compared to the traditionally fabricated appliance
(PMMA-NAM) and stone model.
Results: There was a statistically signiﬁcant difference between the
external arch width between the CAD-NAM and the PMMA-NAM
however, all other measurements were within the norm.
Additionally, there was clinical success in the interchangeable ﬁt of
both appliances atop both models.
Conclusions: This technique could successfully eliminate the intraoral
impression step in the fabrication of pre-surgical infant orthopedic
(PSIO) appliances.

55. NUTRITIONAL MONITORING THROUGH THE
WHATSAPPÂ® APPLICATION: A POST-COVID-19
PANDEMIC INNOVATION.
Suely Barros (1), Alexandre Vieira (1), Maria Julia Costa Villela (1), Cleide
Carrara (1), Eliane Arena (1), Talita Fernandes (1), Paula Jorge (1), Gabriel
Peres (1), Cristiano Tonello (7)
(1) University of SÃ£o Paulo, Bauru, SÃ£o Paulo, (2) Department of Oral
Biology, School of Dental Medicine, University of Pittsburgh, Pittsburgh, PA,
(3) UNIVERSITY OF sÃƒO pAULO, Bauru, SÃ£o Paulo, (4) Hospital for
Rehabilitation of Craniofacial Anomalies, Bauru, SÃ£o Paulo, (5) Hospital
for Rehabilitation of Craniofacial Anomalies - University of SÃ£o Paulo,
Bauru, SÃ£o Paulo, (6) Unisagrado University, Bauru, SC, (7) Hospital
de ReabilitaÃ§Ã£o de Anomalias Craniofacial- USP, Bauru, SÃ£o Paulo
Background/Purpose: The Covid-19 pandemic has restricted in
person care at our cleft treatment center, delayed patient turnout,
and led to ﬁnancial losses and an increased number of missed scheduled appointments. Thus, we have sought new ways to monitor the
nutritional status of infant patients with clefts, by using the
WhatsApp® application, so as to conduct timely nutritional interventions and to prevent malnutrition and anemia. The purpose was to
monitor the nutritional status of newborn babies with cleft, using
the WhatsApp® application, and to validate its use.
Methods/Description: 71% of internet users in Brazil use WhatsApp®
to send and receive messages. This application is easy to use, with
privacy ensured by cryptography. This research project was approved
by the Institutional Review Board. The protocol established: 1) new
cases of infants up to 30 days old, with cleft lip and/or cleft palate;
2) consent form signed by parent or guardian; 3) the ﬁrst appointment
was in person; with mothers receiving training and guidance to send
information about their children’s height and weight every month;
4) data comparisons were conducted against WHO benchmarks
(WAZ score between 0 and - 1 = healthy weight; between - 1 and 2 = nutritional risk; < - 2 = underweight); 6) nutritional interventions
considering RDI’s.
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Results: 18 patients were followed up by regular data submission
through the WhatsApp® application; 8 had cleft lips, 3 cleft palates,
and 7 cleft lip and palates. Among these patients, 1 had a gastrostomy
tube, 2 had cow milk protein allergy, and 1 had cardiac disease. Thus
far, 8 have already been submitted to lip surgery, and 10 are waiting to
reach the appropriate age for surgery. Twelve were classiﬁed as
coming from low-income families, and 6 from medium income families. Most of them (no. = 17) travelled between 100-500 km to
receive care, and 1 more than 100 km. Eight received transportation
and food subsidized by public funds, and 10 used their own funds.
Thirteen children were fed breast milk for 120 days, 8 were breast
fed directly and 5 were fed pumped breast milk; 5 were fed
formula. Nine began eating additional foods at 6 months, the remaining patients were not old enough for that yet. Eleven children had
normal weight (eutrophic) since the onset, 3 were malnourished
when the study began and recovered after about 54 days, 4 were at
risk when the study began and recovered after about 26.5 days. No
patient had to delay surgery because of anemia (mean Hb = 11.45g/
dL). Nutritional interventions included encouraging breast feeding
and different breastfeeding positions, guidance regarding the appropriate concentration of infant formula and how /when to introduce
of additional foods. Milk formula, bottles, scales, and measuring
tapes were donated.
Conclusions: The use of the WhatsApp® application for nutritional
follow up proved to be a valid and effective way to monitor the patients’
growth and development, yielding efﬁcient nutritional recovery.

56. Auricular Framework Construction Using
Allogenic Cartilage in Total Ear Reconstruction
Surgery
Jose Palacios (1), Nissim Hazkour (1), Kenneth Pessino (1), Robin Rivera
(1), Nicholas Bastidas (4)
(1) Donald & Barbara Zucker School of Medicine at Hofstra/Northwell,
Hempstead, NY, (2) SUNY Downstate College Of Medicine, Brooklyn,
NY, (3) Northwell Health, Plastic and Reconstructive Surgery,
Manhasset, NY, (4) Northwell Health, Plastic and Reconstructive
Surgery, Lake Success, NY
Background/Purpose: PURPOSE: Allogeneic cartilage is commonly
used for grafts in nasal reconstruction surgery; however, limited information exists on its use in total ear reconstruction for type 3 microtia.
In this case series we describe the novel use of allogeneic cartilage for
auricular framework construction in total ear reconstruction.
Methods/Description: METHODS: Patients requiring complete
reconstruction of the auricle from August 2020 to August 2021
were eligible and underwent ear reconstruction using cadaveric
costal cartilage. Patients were evaluated for surgical site infection
(SSI), skin necrosis, cartilage resorption, and cartilage exposure
during regular follow up visits.
Results: RESULTS: A total of seven ear reconstruction procedures
using cadaveric costal cartilage were performed across ﬁve patients;
all ears were classiﬁed as type 3 microtia. Patients ranged from 5 51 years old at the time of surgery. Follow up time ranged from 4
to 57 weeks (mean follow up time 28 weeks). No patients experienced
SSIs, visibly signiﬁcant cartilage resorption or warping. One patient
experienced partial exposure of the construct, which was successfully
salvaged with a local ﬂap. One patient with a previous TPF ﬂap whom
we attempted to replace with a new construct had ﬂap necrosis requiring explantation. Of the seven total ear reconstructions performed,
none had post-operative complications related to the use of cadaveric
cartilage.
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Conclusions: Cadaveric costal cartilage serves as a viable alternative
to alloplastic material and autologous cartilage for construction of
auricular frameworks in ear reconstruction. Longer follow up times
and a larger sample size are needed for assessment of long-term
efﬁcacy.

57. Novel Approach to Total Frontal Bone Loss After
Surgery for Craniosynostosis - The Modiﬁed Visor
Bone Flap with Brain Cage
Alyssa Valenti (1), Albert Truong (1), Thomas Imahiyerobo (1), Paul
Asadourian (3)
(1) New York Presbyterian- Cornell and Columbia, New York, NY, (2)
Columbia University Medical Center, New York, NY, (3) Columbia
Institution, New York, NY
Background/Purpose: Complications after surgery for craniosynostosis are estimated to occur in between 11 and 36%. Though uncommon, complications such as infection, osteomyelitis, and bone loss
can result in challenging scenarios for the craniofacial surgeon to
reconstruct. Speciﬁcally, in young patients where alloplastic reconstruction is suboptimal, novel solutions to address signiﬁcant bone
loss after failed cranial vault repair are needed. Successful reconstruction of these complex cases is necessary to avoid potential devastating
consequences associated with this complication.
Methods/Description: In this case study, a novel surgical approach
using Virtual Surgical Planning (VSP) is discussed to address total
bi-frontal bone loss due to infection in an 18 month old female after
initial cranial vault reconstruction with frontal orbital advancement
for right coronal craniosynostosis at an outside hospital. A treatment
algorithm for this clinical entity is proposed.
Results: Using VSP, a Modiﬁed Visor Bone Flap with Posterior Brain
Cage was performed; the patient underwent posterior cranial vault
remodeling with a construct fashioned from available cranial bone
struts to obtain widespread coverage over the parietal-occipital bone
area. VSP was utilized to determine the most efﬁcient construct conﬁguration possible to achieve maximal coverage. The occipital bone
was then remodeled to replace her missing frontal bone bilaterally.
In this fashion, both the posterior and anterior vaults were remodeled
to address signiﬁcant frontal bone loss. The patient had a successful
result.
Conclusions: Given the successful result of this case, we propose a
novel treatment algorithm to address total frontal bone loss in patients
after failed surgery for craniosynostosis.

58. A Simpliﬁed, Novel Technique for Second Stage
Autologous Microtia Reconstruction
Angelo Leto Barone (1), Elise Hogan (1), Kinsey Barhorst (1), Ann
Schwentker (4)
(1) Cincinnati Childrenâ€™s Hospital Medical Center, Cincinnati, OH, (2)
Cincinnati Childrenâ€™s, Cincinnati, OH, (3) University of Cincinnati
College of Medicine, Cincinnati, OH, (4) Cincinnati Children’s Hospital
Medical Center, Cincinnati, OH
Background/Purpose: Autologous microtia repair uses hand carved
costal cartilage for neo-auricle reconstruction.] Auricle elevation
and coverage of the cartilaginous block using temporoparietal (TPF)
fascia and skin grafts during stage 2 can be complicated by the following: 1) excessive bulk of the retroauricular sulcus; and 2) loss of retro
auricular sulcus and auricular projection due to scar contracture. Here
we outline the senior author’s experience using retroauricular mastoid
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ﬂap (RMF) covered by a full thickness skin graft for stage 2 auricular
reconstruction using a simpliﬁed procedure aiming to optimize longterm outcomes and minimize contracture.
Methods/Description: We performed a single-surgeon retrospective
case review of all patients who underwent stage 2 microtia repair
between 2004-2021. Patients were divided into 2 groups. Group 1
included patients who underwent ear elevation by using RMF
covered by split thickness skin grafts. Group 2 patients underwent a
modiﬁed technique that used full thickness skin grafting to achieve
ﬂap coverage. Post-operatively, patients in both groups were evaluated by an independent reviewer for retroauricular sulcus projection
and preservation, contracture, pixie ear deformity, and hypertrophic
scar formation.
Results: A total of 84 patients underwent stage 2 microtia repair in the
study period (group 1: n=52; group 2: n=32). Technique modiﬁcation
led to a marked reduction in contracture as compared to patients in
group 1, yielding better aesthetic outcomes. Before the incorporation
of full-thickness skin grafts, contracture and loss of the retroauricular
sulcus was observed, together with extensive hypertrophic scarring,
pixie ear deformity, and loss of helical projection. The modiﬁed technique resulted in clear deﬁnition of the retroauricular sulcus with
improved projection.
Conclusions: We have found that adoption of the senior author’s technique utilizing a RMF instead of TPF ﬂap, as well as the use of full
thickness skin grafts, improves outcomes by decreasing contracture
and loss of projection, reducing surgical time and surgical skill
required to perform the procedure, while sparing the TPF for future
use as a lifeboat. The challenge remains to further improve contracture, particularly around the newly created lobe. We are currently transitioning to the use of thin full-thickness skin grafts in the areas below
and behind the ear lobe to further decrease contracture. Microtia repair
is a challenging and ever-evolving ﬁeld, where surgical techniques
require continuous evaluation and modiﬁcation to improve outcomes.

59. The Development and Utilization of Dolls for
Psychoeducational Intervention during Pre-Surgical
Visits for Children with Microtia
Tanya Auguste Jones (1), Pravin Patel (1), Janine Rosenberg (3)
(1) Wheaton College, Chicago, IL, (2) University of Illinois at Chicago,
Chicago, IL, (3) University of Illinois Hospital and Health Sciences
System, Chicago, IL
Background/Purpose: Children with craniofacial conditions (CFCs)
require comprehensive treatment plans that often consist of numerous
surgeries and procedures intended to achieve optimal functioning and
overall appearance. Although resilient, with approximately 60%
reporting experiencing anxiety related to surgical procedures, pediatric patients are at risk of developing psychological distress during
treatment due to their limited experience with healthcare systems,
lack of understanding of the condition and treatment, and greater
dependency on others. Thus, various psychoeducational interventions
exist to reduce children’s anxiety and increase their ability to cope
with the stress of invasive medical procedures. For example, in pediatric populations, therapeutic play is a type of psychoeducation intervention that has been shown to reduce negative emotions pre- and
post-surgery. More speciﬁcally, dolls are useful in demonstrating
various procedures, especially when it is interactive, and children
are able to demonstrate the procedure with the guidance of the surgical
team. While such educational and behavioral programs exist, they do
not necessarily consider the unique characteristics of each pediatric
patient. For instance, children with CFCs typically have unique
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facial features that are not represented in dolls. Representation could
further be enhanced by the inclusivity of race, ethnicity, and gender
and creating an effective psychoeducation intervention speciﬁcally
for pediatric craniofacial patients. The purpose of this study was to
assess the value and effectiveness of using ethnically diverse dolls
with craniofacial features to prepare children for surgeries.
Methods/Description: Dolls were modiﬁed to have an underdeveloped ear commonly seen in microtia and hemifacial microsomia.
Prosthetic ears that could be attached to the doll to demonstrate
various methods of ear reconstruction (i.e., surgical vs. adhesive/
implant prosthetics) and hearing devices (i.e., BAHA) were created.
Providers were asked to use these dolls during patients’ presurgical/treatment visits and encourage pediatric patients to engage
with dolls. A modiﬁed Doctor-Patient Communication Scale
(DPCS) was completed by patient and provider to assess whether
the use of the dolls improved communication and engagement
during presurgical/treatment appointments.
Results: Preliminary data suggests that the dolls help patients with
understanding their treatment and feeling more conﬁdent about their
treatment options. Participants also indicated that the dolls have a positive impact on their self-perception, especially with the racial diversity represented in the dolls. Providers indicated that the dolls
improved discussion and understanding about treatment options and
overall engagement.
Conclusions: The use of psychoeducation dolls facilitated engagement and communication between providers and patients and
improved patient self-perception.

60. The Anatomic Cleft Restoration Philosophy:
Treatment of the Unilateral Cleft Lip and Nose
Robert Mann (1), Matthew Braza (1), Megan Dietze-Fiedler (3)
(1) Spectrum Health Medical Group, Grand Rapids, MI, (2) Spectrum
Health / Michigan State University, Grand Rapids, MI, (3) Spectrum
Health/Michigan State University, Grand Rapids, MI
Background/Purpose: The challenge for the cleft lip/nose repair is to
achieve equal results for all variations of cleft defect. To date all cleft
lip repairs approach the cleft as a gap in the tissue and reconstruct with
geometric-rearrangement of tissue adjacent to the defect. The nose is
frequently treated with aggressive primary rhinoplasty. Scarring is the
main force shaping the infant nose. The scar tissue of infancy can lead
to disﬁgurement at maturity. The Anatomic Cleft Restoration
Philosophy (ACRP) cleft lip/nasal approach embraces modern embryology treating both the malformation & deformation in the lip/nose
defect. The ACRP treats incomplete clefts and complete clefts with
different treatment plans. As severity of the clefts increase, more
tissue is missing & must be accounted for. The complete cleft lip/
nose suffers extensive deformation caused by the abnormal positioned
facial muscles misshaping the nasal structures. Craniofacial Surgery at
ﬁrst did not recognize the deformational component of positional plagiocephaly and treated children with extensive scar producing cranial
reshaping. Eventually deformation was recognized as the core issue of
positional plagiocephaly and surgery was replaced with helmet treatments. Helmet treatments create a pressure free environment and by
waiting the appropriate amount of time, natural rebound reshaping
gives a very good result. To date no cleft lip/nose repair utilizes the
natural rebound phenomenon (NRP). The ACRP approach addresses
the deformational component of the complete cleft lip/nose defect.
Using the NRP the ACRP can restore a near normal nose without
adding the substantial scaring of most complete cleft nasal reconstructions and there by avoiding the negative growth consequences that are
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all to common. The ACRP approach allows patients with complete
clefts to obtain the same consistently excellent results presently
achieved for our patients with incomplete clefts. Purpose: To introduce a new way of treating patients born with a complete cleft lip/
nasal deformity.
Methods/Description: Photos and diagrams outline the steps of the
surgery. Case examples including mature patients are reviewed. The
differences in the treatment planning for incomplete and complete
clefts are outlined. A qualitative case study review was done comparing photographs of patients with reconstructed cleft lip nasal deformities with patients born without clefts to assess facial balance and lip
posture.
Results: The ACRP cleft lip/ nasal sequence delivers a soft tension
free lip, good facial balance and inconspicuous scars. The results
seem to improve with aging. There is less need for revision surgery.
Conclusions: The ACRP can help treatment planning for the cleft lip/
nasal defect. Addressing both the malformation and deformation of
the cleft lip/nose defect can reduce the number of surgeries needed
and improve your results for patients with wide clefts.

61. Surgical Models Flatten the Learning Curve When
Utilized for Mandibular Distraction Osteogenesis in
Patients with Pierre Robin Sequence
Gabrielle Farley (1), David Lobb (1), Brian Pan (1), Raquel Ulma (1),
Haithem Elhadi Babiker (3)
(1) University of Cincinnati College of Medicine, Cincinnati, OH, (2)
Pediatrix Medical Group, Fort Myers, FL, (3) Cincinnati Children’s
Hospital Medical Center, Cincinnati, OH
Background/Purpose: Mandibular distraction using internal distractors for Pierre Robin Sequence (PRS) requires technical expertise
but is difﬁcult to teach and to learn; the infrequency of the diagnosis,
the complex anatomy and patient size impedes ’hands-on’ learning.
We assessed the utility of three-dimensional (3D) printed models
from low dose computed tomography (CT) scans for surgical preparation in facilitating a quicker progression along the learning curve,
comparing the surgical outcomes of a newly graduated surgeon who
utilizes 3D printed models to those of an experienced surgeon who
does not.
Methods/Description: With institutional approval, a retrospective
chart review was preformed of the ﬁrst six mandibular distractions
of a surgeon employing 3D printed models for surgical preparation
(Group A). Comparison data was the 10 most recent similar procedures by an experienced surgeon who does not print 3D models
(Group B). Operative details collected were age at time of surgery,
duration, estimated blood loss, and length of distractor.
Post-operative protocols were queried for latency, rate and duration
of distraction and consolidation. Major complications were cardiopulmonary misadventure, device malfunction requiring reoperation,
bleeding requiring transfusion, positively identiﬁed inferior alveolar
nerve injury, unplanned return to the operating room, MDO failure
requiring subsequent tracheostomy or patient death < 30 days.
Minor complications were transient inferior alveolar nerve dysfunction, wound infection requiring antibiotics, wound separation not
requiring surgical intervention, hardware issues not requiring reoperation, unfavorable scaring. Continuous variables are presented as
means with ranges and discrete data as proportions.
Results: Group A comprised 6 patients (4 male) with a mean age of
5.4 months (range 0.6-14.6) at the time of surgery. Group B comprised 10 patients (4 male) with a mean age of 121.1 days (range
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0.4-32). Most common distractor length in Group A was 20 mm vs. 25
mm in Group B. Mean operative time was 157.5 minutes (range
120-191) for Group A vs. 166.2 minutes (range 134-201). Average
intraoperative blood loss was 11.7 mL (range 5-25) in Group A vs.
17.5 mL (range 10-30). Latency was 24 hours for all patients. Rate
and duration of distraction for Group A was 1.2 mm/day for 20.3
days (range 9-47 days) vs. 1.41 mm/day 12.1 days (range 6-26
days). One major complication was recorded in Group A: Return to
the operating room for hardware failure due to patient positioning
on posteriorly oriented distractor actuators. All other complications
were minor: Group A had one patient with granulation tissue at an
actuator exit site without concomitant infection. Group B had one
patient with unfavorable scaring and one patient with transient left
marginal mandibular nerve injury.
Conclusions: 3D printed models facilitate the transition from trainee
to practitioner, permitting equivalent outcomes for high-stakes surgeries where the opportunity for hands-on learning is limited.

62. Achieving complete nasal lining closure at primary
cleft palate repair when the lesser segments have
collapsed
Mert Calis (1), Raymond Tse (2)
(1) Hacettepe University Faculty of Medicine Department of Plastic
Surgery, Ankara, Turkey, (2) Seattle Children’s Hospital, Seattle, WA
Background/Purpose: Patients with bilateral cleft lip and palate
(BCLP) have the most severe presentation of cleft palate and are at
greatest risk of developing post-operative ﬁstulas. Achieving a
complete watertight tension-free anatomic two-layer closure of both
oral and nasal lining from alveolus to uvula is an important goal of
repair. Although methods have been devised to achieve these
goals, collapse of the lesser segments and consequent lack of
access to the anterior regions of the cleft can limit results that can
be achieved. Repair of anterior nasal lining is rarely discussed in
the literature. We present a case in which closure of the anterior
nasal lining was challenging, due to the relative medial and cephalic
collapse of the lesser segments, but in which robust, anatomic,
tension free repair could ultimately be achieved. This case illustrates
salvage maneuvers and how we achieve anatomic two-layer closure
of the anterior nasal lining and the additional maneuvers to address
a difﬁcult presentation.
Methods/Description: Our patient was 14 months old with bilateral
cleft lip and palate. During cleft palate repair, the slope of the
palatal shelves was extremely steep, and the lesser palatal segments
were collapsed horizontally against the midline vomer. In addition,
the vomer was unusually caudal relative to the lesser segments,
such that the palatal shelves were 15mm cephalic to the lower
border of the vomer. The medial border of the anterior palatal
shelves could not be visualized and the tight contact between
mucosa of lesser segment and vomer on the left side was obvious.
Results: Given the apposition of palatal shelf to vomer and the cephalic
slope of bone, nasal mucoperiosteum could not be elevated from bone
from along the cleft margin. We therefore started the dissection plane
from posterior. The subperiosteal plane along the medial pterygoid
plate was accessed from the cephalic border of the tensor aponeurosis.
Elevation of the vomer ﬂaps provided additional soft tissue mobility.
With mucoperiosteum dissected from bone, a 1mm space between
the bony palatal shelf and vomerine bone could be exposed. This
allowed nasal lining to be teased through the bony gap and placement
of several sutures between nasal mucoperiosteum and vomer ﬂap. The
nasal lining was passed through the bony crevasse and tucked under so
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that the closure lay cephalic to the bony palatal shelf and lateral to the
bony margin
Conclusions: Although the necessity of nasal layer closure is controversial and has not been rigorously tested, an anatomic two-layer
closure follows reconstructive principles of replacing ’tissues in
kind’. A water-tight nasal closure may improve wound healing,
avoid ﬁstulas, reduce tissue contracture, and permit an environment
for bony segments to unite. By keeping the nasal lining repair cephalic
to bony plane, bone healing from the cleft edges is not interrupted.
Complete closure of anterior nasal lining at palate repair can be challenging but may beneﬁt long term health and future care.

63. A Roadmap for Successful Infant Feeding and
Caregiver Experience: Educational Guidance for the
First Year of Life in the Presence of Orofacial Clefting
Lauren Madhoun (1), Mary Church (1), Azure Koehler (1), Amanda Smith
(1)
(1) Nationwide Children’s Hospital, Columbus, OH
Background/Purpose: Infants with cleft lip and/or palate (CL/P) are at
risk for feeding difﬁculties and poor weight gain. Therefore, caregiver
education is crucial in the ﬁrst year of life for infants with CL/P to
promote best outcomes and healthy bonding. This information is essential because it provides caregivers with the strategies for feeding as well
as the roadmap for developmental changes and surgical interventions.
The support and education of caregivers during this time also lays the
foundational groundwork necessary to build a lasting relationship
between the craniofacial team and family. This partnership remains
vital from childhood to adulthood. The purpose of this session is to
discuss the feeding education that is provided to caregivers during
infancy by a multidisciplinary cleft feeding team at a large pediatric academic medical center. Additionally, we intend to share the clinically relevant information and methods we have used to teach other providers
about craniofacial feeding challenges and supports. This session is
novel as it focuses of the many modes of education provided to families
and other caregivers to comprehensively meet the feeding needs of this
population over the ﬁrst year of life.
Methods/Description: This presentation will involve providers from a
multidisciplinary cleft feeding team, including a nurse, speechlanguage pathologist, nurse practitioner, and team coordinator. The
roles of these individuals will be discussed, focusing on their responsibilities related to family education. The content will revolve around
the teaching provided to caregivers, speciﬁcally concentrating on the
prenatal consultation, developmental feeding milestones, and postoperative surgical timeframe. The goal of these teaching methods is
to empower caregivers of infants with CL/P to provide optimal
feeding care, while also ensuring close communication with the
cleft feeding team. This presentation will also highlight strategies to
overcome barriers to care as well as how to promote a collaborative
relationship between the family and team. Strategies to teach both
internal and external providers will also be discussed, such as the utilization of online learning modules and lecture sessions. The education of these providers on cleft feeding techniques has been found
to beneﬁt the patients served by our team as well as others who
may receive care from other institutions. Attendees will learn about
the variety of educational tools and resources used routinely by the
multidisciplinary cleft feeding team, as well as the hands-on training
methods and supplies provided to families. All of these strategies will
hopefully align to promote optimal feeding and growth outcomes for
infants with CL/P as well as overall positive caregiver experiences.
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64. Multidisciplinary Management of Children with
22q11.2 Deletion Syndrome and Velopharyngeal
Dysfunction: Strategies for Success
Jill Arganbright (1), Oksana Jackson (1), Brenda Fetter (1), Cynthia Solot
(2)
(1) Children’s Mercy Hospital, Kansas City, MO, (2) Children’s Hospital of
Philadelphia, Philadelphia, PA
Background/Purpose: Velopharyngeal dysfunction (VPD) is one of the
most common clinical features of 22q11.2 deletion syndrome (22q) and
often requires surgical intervention. Treating VPD in these patients is
complex and prior studies have demonstrated poorer speech outcomes
postoperatively in children with 22q compared to those without. Part of
the complexity in managing these patients derives from the variety of
anatomic and functional abnormalities that contribute to their VPD
including cleft palate, palatal hypotonia, adenoid hypoplasia, platysbasia, and differences of the cranial base and upper cervical spine. Due to
the multifactorial nature of VPD, these patients present unique challenges for both the treating surgeon and the speech-language pathologist. Patients with 22q also have speciﬁc considerations both pre- and
postoperatively that are crucial to the safety and success of speech
surgery. It is imperative that the surgeon and speech pathologist work
together to address the nuances speciﬁc to patients with 22q and
VPD. The purpose for this study session is to provide strategies and
approaches in the evaluation and work-up, surgical management, and
postoperative care for these patients. The ultimate goal is to help providers caring for children with 22q optimize their VPD outcomes.
Methods/Description: Case based discussions, video demonstration,
and audience participation will be the foundations of this study
session. This multidisciplinary presentation will be led by two surgeons
and two speech pathologists, each who treat a large number of patients
with 22q and VPD. The speech pathologists will highlight approaches
to the timing of VPD surgery in light of speech and language development, age, developmental status and prior therapy. Strategies for
therapy both pre- and postoperatively as well as overall expectations
will also be discussed. The surgeons will discuss important steps in
the preoperative evaluation including the assessment for medialized
carotid arteries, when/if to obtain a sleep study, and the potential
need for staged preoperative adenotonsillectomy. Surgical management
of VPD in patients with 22q will be examined through video demonstration and case-based scenarios. The surgeons will review factors to
consider when selecting the type of surgery to perform. Speciﬁcally,
the wide pharyngeal ﬂap procedure and technique will be highlighted,
as it is the current workhorse for management of severe VPD in these
patients. Postoperatively, inpatient care will be discussed as well as the
importance of monitoring for postoperative hypocalcemia and sleep
apnea. Lastly, complex cases will be presented detailing some of the
presenters’ most difﬁcult patients; these will demonstrate the teamwork
and collaboration required from both the surgeon and speech pathologist therapist to optimize outcomes. Throughout the presentation, audience participation will be encouraged to generate a productive
multidisciplinary discussion.

65. The Impact of Non-Oral Compensatory
Misarticulation Patterns on Perceptual Ratings,
Velopharyngeal Imaging and Surgical Decision Making
for VPI Management
Jessica Williams (1), Kelly Cordero (1), Thomas Sitzman (2)
(1) Barrow Cleft and Craniofacial Center, Phoenix, AZ, (2) Phoenix
Children’s Hospital, Phoenix, AZ
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Background/Purpose: A perceptual speech evaluation including
ratings of hypernasality and nasal emission is considered the gold
standard for assessing speech parameters in patients with suspected
velopharyngeal dysfunction (VPD). To make consistent and accurate
ratings, speech articulation must be assessed as a part of the evaluation protocol and this assessment must take into consideration the
patient’s use of non-oral compensatory misarticulation patterns
(CMAs). A novice rater may perceive VPD symptoms across all phonemes, including CMA errors, and attribute hypernasality to a structural concern only, leading to a disappointing result if only surgery is
pursued. However, an experienced listener would rate VP function
only on accurately produced consonants and in the presence of
CMAs provide a recommendation for concurrent therapy to eliminate
these errors to maximize VP surgical outcome. The use of CMAs in
stimuli for instrumental testing can also confound interpretation of
velopharyngeal valve function and negatively affect surgical
decision-making. This course will address the impact of CMAs on
perceptual ratings, velopharyngeal (VP) imaging, and surgical decision making.
Methods/Description: The session will begin by reviewing the value
of using a standardized protocol to assess hypernasality, nasal emission, and articulation in the clinical setting. The rationale of completing standardized articulation testing and using the universal
parameters system (UPS) sentence sets to select the sentence(s) with
most accurate articulation for rating and surgical decision making
will be discussed. Multiple clinical examples will be presented demonstrating CMAs and how they can confound perceptual speech
assessments. Guidance will be provided for selecting sentences to
use in ratings of hypernasality and nasal emission for patients with
a mix of CMAs and accurate articulatory placement. The impact of
CMAs on nasometry will also be discussed. The inﬂuence of CMAs
on nasopharyngoscopy and VPI MRI will be reviewed, including
examples of how VP gap size and location can vary between
accurately placed phonemes and CMAs. Details will be provided on
how CMAs impact the velopharyngeal mechanism including
decreased or lack of movement and possible negative movement,
which can confound assessment. The session will also discuss the
factors related timing of therapy to treat CMAs. Finally, we will
discuss how CMAs can confound surgical decision if present
during instrumental testing and the value of collaboration
between the surgeon and SLP to interpret ﬁndings and make
recommendations.

66. Cleft Lip Repair is Cleft Nose Repair
Raj Vyas (1)
(1) UC Irvine Department of Plastic Surgery, Irvine, CA
Background/Purpose: Addressing the cleft nasal deformity is the most
challenging, controversial, and humbling component of cleft surgery.
Several principles and techniques for nasolabial repair have been
described; only a few remain widely popular. Each modern design
involves tradeoffs between lip and nose repair. To appreciate these
tradeoffs, it is important to understand the evolution of cleft repair
and how each operative design affects the lip and nose. A nose-ﬁrst
approach that addresses multiple components of primary cleft nasal
construction (septum, ﬂoor, sill, columella, and tip) is offered here.
Methods/Description: Goals for three-dimensional nasal repair of the
unilateral cleft are deﬁned (septum, ﬂoor, sill, columella, and tip). The
evolution of nasolabial repair is brieﬂy presented, including popular
geometric and ’cut-as-you-go’ designs. Tradeoffs between lip and
nose construction inherent to each design are emphasized. Cleft
nasal reconstruction is divided into those maneuvers that 1) require
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no labial tradeoff, 2) require labial tradeoff, and 3) are controversial
due to concerns over long-term growth and scarring. Each maneuver
is illustrated here as part of a ’nose ﬁrst’ approach to unilateral cleft
repair. Short and long-term patient outcomes are provided.
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68. Challenges in Addressing Adherence in
Craniofacial Care during COVID-19
Laura Garcia (1), Alexis Johns (1)
(1) Children’s Hospital Los Angeles, Los Angeles, CA

67. ALTERNATIVE APPROACHES FOR
PRESURGICAL INFANT ORTHOPEDICS.
Daniela Tanikawa (1), Ãlvaro A. Figueroa (1), Carolina Gutierrez (1),
Marina
Campodonico
(1),
Puneet
Batra
(1),
DANIELA
ESCOBAR-PALACIOS (6)
(1) Smile Train Brazil Medical Advisory Council, Sao Paulo, Brazil, (2)
Orthodontist of Rush Craniofacial Center, Rush University Medical
Center, Chicago, Chicago, (3) Fundacion Gantz, Santiago de Chile,
RegiÃ³n Metropolitana, (4) Foundation for cleft lip and palate children,
Santiago, Chile, (5) Institute of Dental Studies and Technologies,
Modinagar, Uttar Pradesh, (6) SUMA, Comprehensive Center of Cleft
Lip and Palate, Mexico City, Mexico City
Background/Purpose: Cleft lip repair and the correction of the associated nasal deformity is challenging even for experienced cleft surgeons. For unilateral deformities, the cleft lip dramatically affects
nasal anatomy and symmetry, and the maxilla and alveolus are distorted because of discrepancies of the greater and lesser segments.
For bilateral ones, the cleft lip and the piriform margin hypoplasia
result in a protruding/deviated/rotated premaxilla with relatively retropositioned lateral maxillary segments, and shortness of the columellar
height with a nasal tip tethered to the prolabium. Wider clefts tend to
be associated with more signiﬁcant nasolabial deformities, and reconstruction of the more severe nasolabial deformities tends to yield suboptimal outcomes. Thus, presurgical infant orthopedics (PSIO) is used
to reduce cleft severity and improve nasal form and symmetry to ease
and improve the results of the primary operation. Currently, presurgical NAM is considered one of the most effective forms of PSIO.
Indeed, greater nasal symmetry is obtained after cleft lip repair
using NAM therapy, and NAM has been demonstrated to be a costeffective method for cleft lip repair when patients are followed longterm. However, although NAM can be very successful in reducing
wide cleft alveolar spaces and ﬂattened nasal cartilages, it can also
be labor intensive for both the orthodontist and the parents. Weekly
clinic visits for adjustments are needed to slowly shape the cleft alveolus, lip, and nose, while paying attention to any skin breakdown
caused by the passive molding device. From a parent perspective,
parent-reported failure to complete NAM therapy is increased when
the families are affected by socioeconomic barriers to care. It has
been reported that there is a statistically increased rate of noncompliance in patients with bilateral cleft lip deformities, who
present complications during the treatment or whose primary caregiver is less than 30 years old. Besides that, only a small number of
orthodontists are trained in the procedure, and all these factors compromise the NAM treatment protocol, especially in developing low
and middle income countries.
Methods/Description: In this study session, the presenters will address
alternatives approaches for PSIO. All participating clinicians do PSIO
in a slightly different way and this will provide a wide range of experiences. Speciﬁc clinical procedures, outcomes, complications, and
beneﬁts will be discussed in detail, and an evidence-based approach
will be offered whenever possible. The material will be presented in
a lecture format, moderated by Dr Figueroa, but with active open dialogue for audience participation. All presenters are Smile Train partners, members of Smile Train Regional Advisory Councils or Smile
Train Global Medical Advisory Board.

Background/Purpose: Although telehealth has been instrumental in
providing ongoing care during COVID-19 within the safety and
comfort of many families, some craniofacial cases are not appropriate
for telehealth visits, such as new patient consults, orthognathic care,
preplanned staged surgeries, and failure to thrive related cases.
Craniofacial team patients whose in-person care is delayed due to
COVID-19 related concerns can be challenging from both medical
and social perspectives. The COVID-19 pandemic heightened stress
and fear related to receiving healthcare as the thought of bringing a
child into a medical or hospital setting can be seen as a potential
increased exposure to the virus. Additionally, many families have
been directly impacted by COVID-19 by a death or severe illness in
their support network as well as employment, housing, and/or ﬁnancial losses. In response, some families have delayed their child’s
healthcare. Despite public health campaigns and the education healthcare settings are publicizing about safety precautions to allow for
in-person care, some families continue to have signiﬁcant anxiety
and other COVID-19 related barriers contributing to adherence concerns. Healthcare providers on craniofacial care teams are in the position of having to address these issues and decide what are reasonable
delays in the context of COVID-19 versus reportable concerns for
high risk of neglect. In those cases where reporting to Child
Protective Services (CPS) is indicated, providers have to determine
how to optimally work with CPS agencies within variable limitations
CPS staff may also be experiencing due to COVID-19. The purpose of
this presentation is to outline ways to address family concerns related
to in-person visits during the COVID-19 pandemic, how to promote
adherence, and when to consider involving CPS.
Methods/Description: This presentation highlights strategies team
members can use to identify emotional and logistical barriers to
care. Ways to reassure caregivers when in-person visits are necessary may include normalization of their concerns, acknowledging
the changing nature of the pandemic, and providing psychoeducation related to current safety precautions, COVID-19 testing requirements, and vaccination mandates. In addition, providers should
identify logistical concerns and link families to resources for
common barriers that have become more prevalent during the pandemic. Another strategy is highlighting the timing their child’s
current medical care needs in the context of their treatment plan
and overall health. Team strategies for assessing and addressing
adherence concerns will be provided with suggestions and resources
that can be tailored to different craniofacial teams. Case examples
will be summarized that illustrate factors to consider when determining what is reportable as medical neglect in the context of
COVID-19.

69. Abuja Craniofacial Hospital for the Needy: A
Novel Comprehensive Approach to the problem of
Cleft & Craniofacial Care in Developing Countries
Seidu Bello (1), Oluwatomi Ajose-Adeogun (1), Fawaz Bello (1), Taiwo
Ajisebutu (1), Jonas Aben (2)
(1) Cleft & Facial Deformity Foundation/International Craniofacial
Academy, Abuja, FCT, (2) Cleft &Facial Deformity Foundation, Abuja, 234
Background/Purpose: Background & Purpose The defective care of
cleft and craniofacial anomalies has always been a subject of
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intense discussion in the literature. Surgical missions have always
been a means of assisting the predominantly poor patients in the
resource limited developing countries by the more technologically
advanced specialists from the western world. Several models of surgical missions for the repair of orofacial defects have been described in
which specialists and materials are mobilised to developing countries.
Establishment of ’The Smile Train’ by Charles Wang and Brian
Mullaney in 1999 in USA appears to have changed the face of surgical
mission. Instead of taking missionary surgeons to developing
countries, The Smile Train believed in improving the infrastructure
and training so that local hospitals and doctors could take care of
their own patients. This paper hopes to highlight the concept of
Abuja Craniofacial Hospital for the Needy, which is believed to
be an approach capable of further reducing the gap between
developed and developing countries in the care of cleft and orofacial
diseases.
Methods/Description: Description Abuja Craniofacial Hospital for the
Needy is a long term dream of the founder of Cleft &Facial Deformity
Foundation (CFDF). Cleft &Facial Deformity Foundation was registered in 2012 as an indigenous non-governmental surgical mission
organisation to assist indigent patients with facial deformity diseases
across Nigeria and has carried out surgical missions across many
states of Nigeria with successful surgeries in over 3,459 patients. A
well-equipped craniofacial hospital in Nigeria will serve as a referral
centre for Nigeria and adjoining states of Africa and will serve as
centre of advanced medical training and research. Clientele will
include patients that can afford treatment in the long run which will
contribute to the sustainability of the hospital. The concept is a
hospital built by public trust and run by a respectable board of trustees
of the foundation. There are three phases of the hospital project
namely: Building, Equipping and Running of the hospital. The ﬁrst
phase is the building of the hospital. A land measuring about
7,200m2 has been acquired at Sabon Karshi and building plan has
been approved (NUDB/KZO/MG/00878028). According to the Bill
of quantity, a total sum of two million dollars ($2,139,162.69) is
required for the completion of the building project. Main Objectives
of the Presentation: This piece seeks to present a novel indigenous
idea of Abuja Craniofacial Hospital for the Needy. It is an
hospital by public trust and will be a pragmatic approach to further
improve the care of orofacial diseases in Nigeria and other low
income countries of Africa, as well as promoting training and
research. Public presentation may also attract needed funding for
the hospital project.

70. Strategies for Cleft Team Providers to Promote
ADHD Treatment
Alexis Johns (1), Yvonne Gutierrez (1), Amy Conrad (2)
(1) Children’s Hospital Los Angeles, Los Angeles, CA, (2) University of Iowa
Children’s Hospital, Iowa City, IA
Background/Purpose: Attention-Deﬁcit/Hyperactivity Disorder
(ADHD) can negatively impact the academic, social, home, and
community functioning of individuals born with a cleft. Rates of
ADHD among cleft populations, particularly for males, tend to be
higher than their peers and range from 4% to 25%. As part of cleft
team care, providers are in the position to help families identify symptoms of possible ADHD and provide guidance about appropriate evaluation and treatment options. Addressing misconceptions about
ADHD and its treatment can help reduce family barriers in accessing
services to manage ADHD for their child. Assisting individuals and
families with effective ADHD treatment can lead to signiﬁcant
increases in quality of life and school functioning. The purpose of
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this presentation is to provide a framework for team members
to discuss ADHD evaluation and treatment with families. This
20 minute panel presentation will provide an overview of the
literature describing ADHD in cleft populations, ways to talk about
ADHD with families as part of team care, and outline treatment
options, including medication management along with side-effect
monitoring.
Methods/Description: Studies will be summarized on cleft ADHD
prevalence rates, neuroimaging correlates, and concerns that can
co-occur as well as be conﬂated with ADHD, such as language
delays, hearing loss, learning disorders, anxiety, and mood symptoms.
Strategies to introduce ADHD to families in team will be discussed,
including elaborating on family-reported concerns and making behavioral observations. Psychoeducation will be summarized to explain
ADHD, address misconceptions, and reduce stigma. Appropriate
evaluation steps for families to expect by different providers will be
outlined. School-based and mental health interventions for ADHD
will be introduced. ADHD medication management through
primary care will be described, including an overview of the types
of ADHD medications available and ways to reduce the impact of possible side-effects.

71. Zoom in - Virtual Summer Cleft Camp
Jamie Idelberg (1), Jennifer Maybee (2)
(1) Children’s Hospital Colorado, Aurora, CO, (2) Childrens Hospital
Colorado, Aurora, CO
Background/Purpose: This urban pediatric hospital has offered for
the past 20 years a summer and winter camp experience for children
affected with a cleft anomaly. The COVID pandemic in 2020 led our
state to ban in early spring overnight camp programs. Our team had to
re-imagine what a camp experience could be virtually and decided to
offer a three-week virtual camp experience via a secured Zoom site.
An email letter was sent to the camp mailing list, introducing the
opportunity of Virtual Cleft Camp and inviting children to participate. Parents had to RSVP about their child’s interest to attend our
virtual camp. Once parents conﬁrmed participation, they were sent
the dates and times of the planned activities. The team’s outreach
coordinator partnered with the past summer/winter camp facility
staff to plan the activities. Eighteen children participated in at least
one of the camp activities; most participated in almost all activities.
Each camper received a mailed package that contained a welcome
letter, bingo cards, a box of Skittle candies labeled as bingo
markers, package of word search activities, and other items. Some
of the activities done over the three weeks included an arts and
crafts project where they made a life map, Skittle Bingo, yoga,
Happy Hour Word Search Races and a scavenger hunt. Despite
having a virtual camp, the traditional bonding Sharing Circle, was
more poignant, as campers shared their struggles and joys. We
concluded with a Cleft Camp favorite, costume dance party, done
virtually with two teams. Each team created a dance to a song of
their choice and performed for everyone. After virtual camp, each
camper and parent received evaluation forms to complete.
Feedback was positive from both parents and campers; they commented on meaningful connections created, especially during these
challenging times. Campers want to continue to have monthly
virtual gatherings.
Methods/Description: This introductory talk will detail how our
Virtual Cleft Camp Program was developed, executed, funded and
sustained. An overview of our monthly online activities and content
will be presented along with evaluations from campers and parents.

Abstract
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72. Harnessing the Mechanism of JAGGED1- Mediated
Craniofacial Bone Regeneration
ARCHANA KAMALAKAR (1), Afra TomaMS (1), Sara Bitarafan (1), Hicham
Drissi (1), AndrÃ©s GarcÃa (1), Levi Wood (1), Shelly Abramowicz (1), Steven
Goudy (3)
(1) EMORY UNIVERSITY, Atlanta, GA, (2) Georgia Institute of Technology,
Atlanta, GA, (3) Emory University, Atlanta, GA
Background/Purpose: Craniofacial (CF) bone loss is a complex clinical
problem with limited regenerative solutions. Current bone regenerative
therapies include bone grafts, ’off-label’ administration of bone morphogenetic protein 2 (BMP2), or delivery of bone marrow derived mesenchymal stem cells. Despite their promise, these treatments can be
time-consuming, expensive or accompanied by life-threatening side
effects, creating a need for novel bone regenerative therapies. A promising candidate for bone regeneration is the osteogenic factor JAGGED1
(JAG1). We have shown that JAG1 is essential for osteoblast commitment and proliferation of mouse neural crest (CNC) cells, which comprise two-thirds of the CF bone, by signaling via a NOTCH
non-canonical pathway involving JAK2-STAT5. Exogenous delivery
of JAG1 encapsulated in a synthetic hydrogel containing CNC cells
into critically sized calvarial defects in mice promoted robust bone regeneration. In this study, we investigate the mechanisms of JAG1-mediated
osteoblast commitment in human bone-derived osteoblast-like (HBO)
cells as a translational tool with therapeutic potential in pediatric patients.
Methods/Description: We treated 8 pediatric HBO cell lines (n=3) with
JAG1-Fc-DynaBeads complex (5.7μM) and probed for mineralization
using Alizarin Red S staining. Thereafter, we delivered JAG1 (20
μM) ± DAPT (15μM), a NOTCH canonical pathway inhibitor, encapsulated in 4% PEG-MAL hydrogels along with HBO cells into cranial
critical sized (4mm) defects in NOD/SCID mice as 2 doses (Initial dose,
Week 4). After 8 weeks, we harvested skulls and quantiﬁed and compared differences in bone deposition between groups by MicroCT analysis. Further, lysates, of serum-starved HBO cells (n>3) were treated
with JAG1-Dynabeads (5.7μM) with or without DAPT (15μM), as a
time course stimulation for 5, 10, 15 and 30 minutes, were subjected
to luminex-based multiplex signaling assays. Data was subjected to
ANOVA and presented as mean ± SD with p values reported.
Results: In this study, we demonstrate that JAG1 induces ALP production in and mineralization in all eight pediatric HBO cells in vitro.
We also demonstrate that the co-delivery of JAG1 hydrogel with
HBO cells into critically sized CF (calvarial) defect signiﬁcantly
stimulates bone regeneration in a NOD-SCID mouse model. In addition,
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we sought to determine whether JAG1 activated any NOTCH noncanonical pathways in pediatric HBO cells. We observed signiﬁcantly
increased phosphorylation of signaling molecules, including STAT5,
AKT, P38 and p70 S6K in JAG1 treated cells.
Conclusions: These data suggest that JAG1 stimulates HBO cells to
induce osteoblast commitment and differentiation in vitro & bone regeneration in vivo via a non-canonical NOTCH signaling pathway involving
the phosphorylation of p70 S6K, as it is a target at which all the signaling
pathways, identiﬁed downstream of JAG1, converge. These compelling
data suggest that JAG1 and/or its downstream targets can be harnessed as
a powerful treatment option for CF bone loss.

73. It’s All Relative: Associations of Facial
Proportionality, Attractiveness, and Character Traits
Dillan Villavisanis (1), Clifford Workman (1), Daniel Cho (1), Zachary
Zapatero (1), Connor Wagner (1), Liana Cheung (1), Jessica Blum (1),
Scott Bartlett (1), Jordan Swanson (1), Anjan Chatterjee (1), Jesse Taylor
(1)
(1) Children’s Hospital of Philadelphia, Philadelphia, PA, (2) The University
of Pennsylvania, Philadelphia, PA, (3) The Children’s Hospital of
Philadelphia, Philadelphia, PA, (4) University of Pennsylvania Perelman
School of Medicine, Philadelphia, PA
Background/Purpose: Facial proportionality and symmetry have
known positive associations with perceived levels of facial attractiveness. Previous studies have demonstrated associations of facial proportionality and symmetry with increased perceptions of sociability,
intelligence, health, liveliness, and conﬁdence; however, most have
relied on relatively small sample sizes of both raters and facial
images. The aims of this study were to 1) determine the association
of proportionality with perceived levels of attractiveness and character
traits and 2) determine differences in attractiveness and character ratings
between ’anomalous’ and ’non-anomalous’ faces using a large dataset.
Methods/Description: Five hundred and ninety-seven unique individuals were included from the Chicago Face Database, a publicly available
domain of soft-tissue facial measurements and metrics by 1,087 raters
on attractiveness and social characteristics. The following formula
was used as a proxy of relative horizontal proportionality, where x1,
x2, and x3 correspond to upper, middle, and lower thirds of the face:
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Where proportionality score of “0” indicated perfect proportionality and
lower (more negative) scores indicated relatively more disproportionality. Individuals were also broadly categorized as “anomalous” or “nonanomalous” by two independent reviewers based on physical features
(ie: jaw asymmetry, nasal deviation, acne, obesity).
Results: In the overall cohort, Spearman correlations revealed
increased proportionality was associated with attractiveness (ρ =
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0.292, p < 0.001) and trustworthiness (ρ = 0.193, p < 0.001), while
decreased proportionality was associated with anger (ρ = 0.132, p =
0.001), dominance (ρ = 0.259, p < 0.001), and threateningness (ρ =
0.234, p < 0.001). Two hundred and ﬁfty faces (41.8%) were
grouped as “anomalous” and 347 (58.2%) as “non-anomalous.” The
two groups had similar compositions of females [128 (51.2%) vs.
179 (51.6%), p = 0.966]. Mann-Whitney U tests revealed the non-
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anomalous cohort had signiﬁcantly higher levels/ratings of proportionality (-13.89 vs. -15.26, p = 0.008), attractiveness (3.43 vs.
2.95, p < 0.001), and trustworthiness (3.49 vs. 3.34, p < 0.001),
with lower ratings of sadness (2.37 vs. 2.48, p = 0.019). Multiple
logistic regression models demonstrated the interaction between proportionality and attractiveness predicted the presence of facial anomalies (OR = 1.056, 95% CI = 0.008 – 0.102; β = 0.055, SE = 0.024, z
= 2.285, p = 0.022).
Conclusions: This study demonstrates signiﬁcant associations of
facial proportionality with ratings of attractiveness and social character traits using a large dataset. Additionally, proportionality and attractiveness both play a role in predicting the presence of facial anomalies.
Future studies will use other facial anatomic data to determine associations with perceived social characteristics.

related to a mutation in the TCF12 gene is rare and incidence is
unknown. Patients with TCF12-associated craniosynostosis can
have refractory disease that may still require open reconstruction
despite early intervention with strip synostectomy.

74. Operative Management of Bicoronal
Craniosynostosis Secondary To TCF12 Gene
Mutation

Background/Purpose: Crouzon syndrome is characterized by premature fusion in nearly every suture and synchondroses in the skull. This
results in foramen magnum dysmorphology. Although suggested by
prior work, there is no direct evidence that minor suture fusion is
the cause of occipital bone and foramen magnum dysmorphology.
We hypothesize that minor suture fusion directly restricts occipital
bone development in the Crouzon skull base.

Aurora Kareh (1), Alexander Lin (2)
(1) Saint Louis University School of Medicine, St Louis, MO, (2) Saint Louis
University (SLU) School of Medicine, St. Louis, MO
Background/Purpose: Syndromic craniosynostosis accounts for
8-24% of all craniosynostosis, most commonly associated with
bicoronal synostosis. More than 180 syndromes have been associated
with craniosynostosis, most commonly FGFR1-3 and TWIST1 mutations. The TCF12 gene encodes 1 of 3 proteins that form heterodimers
with TWIST1, which is associated with Saethre-Chotzen syndrome.
This heterodimer is critical in formation of the coronal suture.
Patients with TCF12 mutations may show phenotypes similar to
those seen in Saethre-Chotzen, including coronal craniosynostosis.
Methods/Description: We report 2 cases of patients with bicoronal
craniosynostosis with a heterozygous TCF12 gene mutation. Results
Two patients with no family history of craniosynostosis were referred
to us with a diagnosis of bicoronal craniosynostosis made on CT in the
ﬁrst month of life. Genetic testing revealed heterozygous mutations of
TCF12. There were no other neurologic or craniofacial anomalies and
patients met developmental milestones. Limited incision
endoscopic-assisted bicoronal synostectomies were performed at 3
months of age followed by strict postoperative helmet orthosis.
With growth, both exhibited restricted growth of the frontal bone
and supraorbital bar with inadequate protection of the orbits. Both
patients required secondary fronto-orbital advancement (FOA) with
elevated bandeaus, one at 11 months and the other at 16 months of
age. Average cranial index (CI) before FOA was 0.88.
Postoperatively both patients had improved forehead contour and protection of the globes. Average CI was 0.825 at their most recent visits
6 months after surgery. Although ideal timing of surgical intervention
in craniosynostosis continues to be debated, early surgical intervention in multi-suture craniosynostosis should still be considered.
There is increasing evidence that early intervention with strip craniectomy, even in syndromic cases, may lessen the impact of increased
intracranial pressure on brain growth and development which
allows the surgeon to delay open correction until the patient is
older. Both of our patients exhibited bicoronal craniosynostosis that
was refractory to strip synostectomy and eventually required FOA.
Previous studies have suggested that TCF12 mutations carry a more
mild phenotype compared to TWIST1 mutations. Nevertheless,
patients with craniosynostosis due to TCF12 gene mutations may
exhibit high reoperation rates after strip synostectomy similar to
other craniosynostosis syndromes. Conclusion Craniosynostosis

75. Occipital Bone and Foramen Magnum Morphology
Resulting from Premature Suture Fusion in Crouzon
Syndrome
Ryan Layton (1), Joshua Pontier (1), Brandon Sucher (1), Grifﬁn Bins (1),
Christopher Runyan (4)
(1) Wake Forest School of Medicine, Winston Salem, NC, (2) Duke
University School of Medicine, Durham, NC, (3) Wake Forest Baptist
Health, Winston-Salem, NC, (4) Wake Forest Baptist Medical Center,
Winston Salem, NC

Methods/Description: 60 pre-operative patients with Crouzon syndrome under the age of 12 (43.3% female) were selected from the
Wake Forest Craniofacial Imaging Database (WFCID) and retrospectively studied. Each patient was age and sex matched to obtain a
60-patient normal control group. No participant had prior craniofacial
surgery. Skull-base suture closure degree and cephalometric measurements were obtained using preoperative high resolution computed
tomography scans. Multiple linear regression models were used to
evaluate whether premature minor suture fusion in Crouzon syndrome
correlates with occipital bone and foramen magnum cephalometric
outcome variables.
Results: A causal relationship between minor suture fusion and linear
skull base cephalometric measures was not established using multiple
linear regression models. However, 3D volumetric evaluation of the
basioccipital, exo-occipital, and supra-occipital bones revealed
decreased growth in Crouzon patients which could be attributed
solely to premature minor suture fusion. Spheno-occipital and
petrous-occipital suture fusion reduced growth of the basiocciput;
lambdoid arch, occipitomastoid and posterior intraoccipital suture/
synchondrosis fusion reduced growth of the supra-occiput; and
petrous-occipital suture and anterior intraoccipital synchondrosis
fusion reduced growth of the exo-occiput. Foramen magnum morphology is restricted in Crouzon patients, relating to premature
fusion of the posterior intraoccipital synchondrosis.
Conclusions: Premature suture/synchondrosis fusion directly restricts
the volume of the developing occipital bone in Crouzon patients.

76. Current Understanding of Craniosynostosis and
Future Directions
Eloise Stanton (1), Mark Urata (1), Yang Chai (3)
(1) Keck School of Medicine of the University of Southern California, Los
Angeles, CA, (2) Children’s Hospital Los Angeles/Keck School of
Medicine of USC/Ostrow School of Dentistry of USC, Los Angeles, CA,
(3) University of Southern California/Ostrow School of Dentistry of USC,
Los Angeles, CA
Background/Purpose: Craniosynostosis is the premature fusion of
calvarial sutures, ﬁbrous joints which function to separate the skull

Abstract
bones and coordinate the growth and development of the skull and the
brain. Craniosynostosis leads to skull and brain development defects
that are associated with many peri- and- post-natal complications.
Due to the complexity and shortcomings of the current surgical treatment modality, efforts have been made to investigate less invasive
and/or biological strategies in animal models. In the current study,
we seek to evaluate the utility of animal studies to model and recapitulate the human disease in the context of developing novel therapies
for craniosynostosis. Our goal is to highlight the challenges and potential impact of the clinical translation of studies in animal models.
Methods/Description: Literature review of research papers focused on
craniosynostosis animal models, environmental inﬂuences, surgical
treatments, pre-clinical research, and translational tissue regeneration
initiatives.
Results: Although research and technological advances continuously
focus on improving clinical management of craniosynostosis and
revealing the etiologies of its many forms, this devastating congenital
malformation remains complex and difﬁcult to treat. We investigated
many animal models that have improved understanding of the molecular and cellular mechanism of craniosynostosis and informed development of improved methods of patient care. Despite these efforts, the
animal models often do not comprehensively capture the human
disease. The same mutations in humans and other species often
result in different phenotypes, making investigation and clinical translation difﬁcult. However, animal models are integral to our emerging
understanding of how craniosynostosis develops. Studies using bioactive molecules and tissue regeneration have demonstrated mitigation
of suture fusion and improved skull development. These studies represent the initial stages of applying biological solutions to this biological problem and foreshadow a coming paradigm shift in the treatment
of this devastating condition.
Conclusions: Given the complicated nature of the etiology of craniosynostosis, involving both genetic and environmental factors, more
studies need to be conducted to elucidate this important relationship.
Thus far, clinical management of craniosynostosis has proven to be
challenging both for patients and health care providers. Promising preliminary data on cell-based therapies and other regenerative interventions hold the promise of less invasive therapeutic approaches for
patients with craniosynostosis in the near future. Importantly, the
development of these new therapies may also improve the long-term
outcome for these patients.
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Recordings were ﬁrst analyzed using automated LENA algorithms
to quantify automated vocalization assessment (AVA) speech complexity scores and child vocalizations (CV). Recordings were then
analyzed using an adaptation of the Naturalistic Listening Method
(Willadsen et al., 2018; 2020) to determine total number of unique
consonants and oral stops produced by each child. Three main outcomes of interest were examined: AVA score, total consonants, and
number of oral stops. Hearing and middle ear factors, history of
motor delay, maternal education level, history of cleft palate, age,
gender, and history of early intervention were examined as predictors.
Statistical analysis included multiple linear regression, negative binomial, and zero inﬂated regression modeling. Interclass correlations
were computed to determine rater reliability for total consonants
and oral stops (ICC = 0.99 and 0.98).
Results: Participants included 27 children with 22qDS (59% male),
median age 30 months. Median AVA standard score was 76 (IQR:
65, 84) and median number of consonants was 6 (IQR: 0-14). 44%
percent of children were not yet producing any oral stops. AVA
scores were moderately correlated with total consonants (r = .55, p
<.01) and oral stops (r = .60, p <.01). Children who were more
vocal (higher CV scores) produced more consonants (r = .41, p
<.05) and oral stops (r = .38, p =.05). Holding all variables constant,
AVA scores were lower among those with cleft palate (p = 0.033).
Increased vocal output, absence of motor delays, and better hearing
history (higher proportion of normal audiograms) predicted a larger
consonant inventory. Number of consonants was 39% lower among
patients with a history of motor delay (p = 0.0087). Children with
ear tubes were also found to produce a smaller number of oral stops
(p = 0.0456).
Conclusions: Young children with 22qDS who are more vocal tend to
have a larger phonetic inventory and produce more oral stops. A positive history of cleft palate, motor delay, middle ear dysfunction and/
or hearing loss, predicted a restricted phonetic inventory. These results
emphasize the importance of early aggressive audiologic and ENT
assessment and management for children with 22qDS. Implications
for speech-language early intervention will be discussed.

78. Understanding the long-term vocational and social
impacts of cleft-related speech differences in New
Zealand adults
Kenny Ardouin (1), Nicola Stock (2)

77. Predictors of Speech Development in Young
Children with 22q11.2DS

(1) University of Canterbury, Christchurch, New Zealand, (2) University of
the West of England, Bristol, Bristol

Adriane Baylis (1), Makaela Somma (1), Tran Bourgeois (1), Ursula Findlen
(3)

Background/Purpose: Despite increased recognition of cleft as a lifelong condition, the long-term impact of cleft-related speech differences on individuals’ social, vocational and educational experiences
remains largely unexplored. Using a cohort of New Zealand adults,
this study sought to establish the prevalence of ongoing speech differences in adulthood and patients’ self-perceptions and attitudes
towards their speech differences. Furthermore, the study investigated
how these had impacted on participants’ relationships with others, and
their social, vocational and educational opportunities and decision
making to identify areas of unmet need and develop clinical and
policy recommendations for adults with a history of cleft.
Methods/Description: Qualitative interviews were conducted via a
combination of face-to-face and Zoom call interviews using a questionnaire designed by the University of Canterbury with support
from the Centre for Appearance Research. The interview data was
analysed using thematic analysis. A supplementary form containing
standardised measures of speech intelligibility and acceptability,

(1) Nationwide Children’s Hospital, Columbus, OH, (2) Children’s Hospital
of Philadelphia, Philadelphia, PA, (3) Nationwide Childrens Hospital,
Columbus, OH
Background/Purpose: Young children with 22q11.2 deletion syndrome (22qDS) typically present with delays in expressive language
and severely restricted consonant inventories (Scherer et. al, 1999;
2001). Little is known about what factors contribute to these delays
and why some children display more signiﬁcant speech-language
impairments than others. The purpose of this study is to describe
and identify predictors of speech proﬁles in young children with
22qDS.
Methods/Description: Children with 22qDS ages 20-36 months were
included in the study. Two 10-minute speech segments were extracted
from Language Environmental Analysis (LENA) recordings.
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social competence and job competence was also completed by each
participant to offer comparison to normative general population, and
international cleft population data. A total of 17 interviews were conducted from August-November 2020.
Results: The standardised measures indicated concern in relation to
speech acceptability and speech intelligibility, in addition to lower
perceived sociability than their non-cleft-affected peers. Thematic
analysis identiﬁed substantial variance in participants’ self-perception
of their speech differences, in addition to access to speech language
therapy services, with many participants reporting that their speech
language therapy needs had not been met growing up. Many participants self-reported ongoing speech differences, which had a wide
array of impact on holistic wellbeing including mental health, education and employment choices and opportunities and interpersonal
experiences.
Conclusions: The ﬁndings highlighted the need for routine psychological and speech language therapy from an early age and for access to
continue into adulthood. A number of clinical recommendations are
made including routine use of patient reported outcome measures,
as well as recommendations for health policy such as the development
of a cleft service speciﬁcation, and provision of lifelong cleft care in
New Zealand.
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mode, and median of quality rating score were 81, 81, 77, which suggested high quality of the studies. The 20% of selected studies (n = 5)
were rated by the third author, and a substantial agreement was
reached (Cohen’s kappa = .76). The range of reported reliability in
the selected studies was from 0.36 to 0.96.
Conclusions: The varied correlation between nasalance scores and
perceived nasality could be attributed to the different types of
speech stimuli, the degree of listeners’ experience in VPD speech,
and the existence of visual information. However, the type of
auditory-perceptual scales used in perceptual tasks seemed not to
affect the varied correlation between the two evaluations. Strong correlations were mostly associated with trained clinicians and oral
speech stimuli, whereas non-signiﬁcant or weak correlation were
with untrained listeners and non-oral speech stimuli. Higher inter-rater
reliability was not consistently associated with strong correlation. The
results suggested the importance of training experience for clinicians
and carefully selecting speech stimuli for nasality evaluation.

80. Multiview Videoﬂuoroscopy Training for
Radiologists: A Self-Study Package
David Fitzsimons (1), Robyn Crapp (1), Kylie Harris (1)

79. The correlation between perceptual ratings and
nasalance scores in oral-nasal balance disorders: A
systematic review
Yilan Liu (1), Sue Ann Lee (1), Wenjun Chen (3)
(1) Texas Tech Health Science Center, Lubbock, TX, (2) Texas Tech
University Health Sciences Center, Lubbock, TX, (3) Ningbo University
of Technology, Ningbo, Zhejiang
Background/Purpose: In order to evaluate the oral-nasal balance disorders for individuals with cleft palate and velopharyngeal dysfunction, perceptual judgment has been regarded as the ’standard
measurement ’in clinical practice, while nasalance have been used
as an alternative measurement for nasality in clinical practice and
research (Peterson-Falzone et al., 2010). This study aims to identify
the factors inﬂuencing the correlation between the perceptual ratings
and nasalance, and to discuss the ways of increasing the diagnostic
accuracy for oral-nasal balance disorders.
Methods/Description: Research studies were identiﬁed using six electronic databases (Scopus, PubMed, Linguistics and Language
Behavior Abstracts, PsycINFO, CINAHL, and Cochrane). The
search statement was ’(cleft OR velopharyngeal) AND (nasality OR
rating OR perceptual OR nasalization) AND (nasalance OR instrumental OR nasometer OR nasometry) AND (comparison OR difference OR correlation OR relationship)’. The inclusion criteria were:
(1) peer-reviewed articles published in or before 2020; (2) available
in English; (3) reported correlation coefﬁcient of the perceptual
ratings with nasalance; (4) evaluating individuals with resonance disorders regardless of types or syndromes. The exclusion criteria were:
(1) not available in English; (2) not accessible in full text (3) did not
include individuals with oral-nasal balance disorders in the correlation. The extraction process will be reported in detail as the supplementary material. The Nasality Methodology Rating System was
used to appraise each selected study for its quality of reporting and
risk of bias, which was developed from CADE-M and QUADAS-2
(Dollaghan, 2007; Whiting et al., 2011).
Results: Finally, 25 studies were included in this systematic review.
The overall correlation between nasalance values and nasality
ratings are from non-signiﬁcant to strong (r = .92). The mean,

(1) The Children’s Hospital at Westmead, SYDNEY
Background/Purpose: The objective assessment of velopharyngeal
function in children with suspected or conﬁrmed velopharyngeal
insufﬁciency (VPI) typically involves a combination of videonasendoscopy and/or multiview videoﬂuoroscopy procedures. Successful
multiview videoﬂuoroscopy studies require collaboration between
medical and health professionals and an understanding of the technical aspects and clinical goals of the study for all professionals
involved. The aim of this project was to develop a computerized education portal for increasing awareness and understanding of the technical requirements and goals of multiview videoﬂuoroscopy studies
for medical imaging staff unfamiliar with procedure.
Methods/Description: A Microsoft PowerPoint presentation ﬁle was
constructed using a single-view navigation panel allowing medical
imaging staff to choose from a series of written information about
the videoﬂuoroscopy procedure and view embedded video samples
of recorded studies. The scope of the education included an overview
of the procedure; information about cleft palate and VPI; technical
information about each of the videoﬂuoroscopy views; examples of
both optimal and suboptimal views; an overview of the anatomy of
the velopharynx; and expected radiologist reporting guidelines. The
presentation ﬁle utilized PowerPoint’s ’kiosk’ mode, which controlled
the navigation of users to reduce any chance of error in accessing the
included information. A focus group of 4 staff from both the cleft
palate and medical imaging departments then reviewed the ﬁnal
package. Following review by the focus group, 6 small modiﬁcations
were made, and an additional ’module’ looking at the process for
recording the studies was added. The focus group also recommended
that the self-study package format be duplicated to address a similar
problem with medical imaging staff’s understanding of micturating
cysto-urethrogram studies. The ﬁnal self-study package now consists
of 17 single pages (slides) of information which takes approximately 4
to 5 minutes to review. This self-study package is a potentially useful
addition to the orientation information for staff new to the medical
imaging department in our institution. A formal content and face validity study now needs to be conducted looking at the information contained within the package, and a qualitative study needs to ascertain
the nature of any improvements in the quality of imaging being performed and the level of understanding of the procedure by medical
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imaging staff. These studies will commence following feedback from
the ACPA Membership regarding the included components of the
package.

81. 1-Year Follow Up of Two Neonates with Robin
Sequence (RS) Treated with Nonsurgical Orthodontic
Airway Plate (OAP)
Rhona Galera (1), HyeRan Choo (1), Karthik Balakrishnan (1)
(1) Lucile Packard Children’s Hospital/Stanford Children’s Health, Palo
Alto, CA
Background/Purpose: Breathing and feeding difﬁculties are the two
most common problems when a baby is born with Robin Sequence
(RS). The incidence of RS is 1:8500 live births with the characteristic
triad of retrognathia, glossoptosis, and upper airway obstruction
(UAO). 80-90% of babies with RS also have a cleft palate. Such anatomic abnormalities coupled with upper airway obstruction (UAO)
often lead to impairment of the suck-swallow-breathe coordination
resulting in failure to thrive. Syndromic associations is RS are
common and highly diverse with the mortality rate of up to 17%..
Nonsurgical orthodontic airway plate (OAP) treatment for neonates
with RS was ﬁrst introduced in Northern Ireland in 1967 and has primarily been adopted in Europe with adaptions to its design and a
multi-disciplinary team effort. We previously published ﬁrst cases
treated by OAP in the United States. OAP is designed to encourage
infants to utilize their tongue to effectively transition to mouth
feeding by blocking the cleft palate while providing room for
medial growth of the palatal shelves and by positioning the entire
tongue forward, which may subsequently allow natural reduction of
the cleft size and promote mandibular catch-up growth in infants
with RS. Our team takes a multidisciplinary approach using best practices within neonatology, pediatric plastic surgery, pediatric otolaryngology, oral feeding rehabilitation therapy, and pediatric craniofacial
and airway orthodontia to determine the course of intervention for
neonates with RS. Our current approach in examining the effectiveness of OAP includes sleep respiratory indices, cardiorespiratory
monitoring, clinically sound assessments of development, including
weight gain, oral feeding readiness and oral intake, while using technologies such as face CT and awake nasopharyngeal endoscopy to
directly examine anatomical changes.
Methods/Description: We report details of the course and its 1 year
follow-up assessments in two patients who successfully completed
OAP treatment with the focus on feeding, breathing, facial growth,
and global development during their ﬁrst year of life. Both infants
demonstrate stable mandibular projection, resolution of obstructive
sleep apnea, and normal development. Our future directions include
development of systematic and objective assessment methodology
and standardizing treatment protocols utilizing all treatment options,
including nonsurgical therapy such as OAP, for the management of
neonates and infants with RS.

82. Buccal Myomucosal Flap in the Operative
Management of Velopharyngeal Dysfunction (VPD):
An Eleven Year Retrospective
Rotem Kimia (1), Cynthia Solot (1), Susan McCormack (1), Nisha Vora (1),
Adam Hornbaker (1), Oksana Jackson (2)
(1) University of Pennsylvania, Philadelphia, PA, (2) Children’s Hospital of
Philadelphia, Philadelphia, PA
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Background/Purpose: The buccal myomucosal ﬂap has been used for
many years in intraoral reconstruction. More recently, its utilization
for palatal lengthening in velopharyngeal dysfunction (VPD) treatment has been described as an alternative to posterior pharyngeal
ﬂap (PPF) and sphincter pharyngoplasty (SPP). The purpose of this
study is to assess postoperative speech outcomes and complications
in patients who underwent buccal myomucosal ﬂap palatal lengthening at the Children’s Hospital of Philadelphia (CHOP) VPD Clinic.
Methods/Description: This is a retrospective cohort study of patients
carrying a diagnosis of VPD who underwent buccal myomucosal ﬂap
palatal lengthening between January 1st, 2010 to December 31st,
2020. Medical records were reviewed for medical history, demographics, pre-, peri-, and post-operative course. Preoperative and
1-year postoperative speech outcomes were assessed clinically using
the Pittsburgh Weighted Speech Scale (PWSS), a standardized point
system of ﬁve key VPD speech components: nasality, nasal emission,
facial grimace, phonation, and misarticulations.
Results: Twenty-ﬁve patients, seen by three surgeon in our clinic,
were identiﬁed. Average age at repair was 10.96 years (SD +/3.66), which is signiﬁcantly older than all VPD patients seen over
the same time period (9.02 years, p<.05). Twenty-three (92%) patients
had post-palatoplasty VPD; 26.1% of these patients were syndromic.
Two patients (8%) had palate repair following tumor resection.
Average pre- and postoperative PWSS scores were 7.90 and 4.05,
respectively. Paired sample t-test found this difference to be statistically signiﬁcant (p<.001); this was due to improvements in nasal air
emission (-1.15), hypernasality (-0.90), and phonation (-0.35)
(p<.05). Six patients (24%) returned to the OR for ﬂap takedown.
Two patients returned to the ED postoperatively for poor pain
control and difﬁculty swallowing. One patient (4%) experienced
partial ﬂap loss. At 3 months, patients reported difﬁculty swallowing
(12%) and snoring (16%). Polysomnography-conﬁrmed obstructive
sleep apnea (OSA) was subsequently diagnosed in one patient (4%).
OSA and snoring in this cohort was signiﬁcantly lower than in
other postoperative VPD patients, while higher difﬁculty swallowing
was nearing signiﬁcance (p=.07).
Conclusions: Operative VPD management with buccal myomucosal
ﬂap palatal lengthening signiﬁcantly improves speech as assessed
by PWSS, with potentially fewer airway obstructive and OSA complications in the postoperative period. Further study of this modality in
younger patients is needed.

83. Utilization of the Newborn Hearing Screen as an
Opportunity to Improve Access to Care for Neonatal
Ear Molding
Saﬁ Ali-Khan (1), Nathan Vandjelovic (1), Clinton Morrison (2)
(1) University of Rochester Medical Center, Rochester, NY, (2) Strong
Memorial Hospital, University of Rochester Medical centre, Rochester, NY
Background/Purpose: Congenital ear deformities are frequently
underdiagnosed, and there is a widespread misconception, amongst
both healthcare providers and the general public, that most of these
deformities will self-correct as children grow. Unfortunately, a majority of these deformities do not self-correct, and by the time these children present for treatment they are far past the age at which ear
molding devices can conservatively treat these deformities. In order
to address this problem and facilitate prompt referral of patients to
our institution’s pediatric plastic surgery practice for ear molding
treatment within the ﬁrst few weeks of life, members of our division
of plastic surgery have collaborated with ENT and audiology colleagues to create resources and training materials that allow
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audiologists to assess for congenital ear deformities at the time of
newborn hearing evaluations.
Methods/Description: Flyers describing how to assess patients for
congenital ear deformities, and examples of some of the most
common deformities, were designed and distributed to audiologists
at three hospitals within our institution’s system at the beginning of
the year 2021. Brochures providing infor-mation for parents were
also distributed. An IRB exempt retrospective study was then performed on all patients who presented to our pediatric plastic surgery
ofﬁce for consultation regarding congenital ear deformities during
the ﬁrst 9 months of 2021. Data on patient demographics, age at
time of presentation, and duration and outcomes of ear molding treatment was collected. An equivalent analysis for the ﬁrst 9 months of
2020 was performed for comparison of rates of presentation prior to
our intervention.
Results: A total of 11 neonates with an average age of 15 days presented to our ofﬁce for ear molding treatment prior to instituting the
program, compared to 28 patients with an average age of 14 days following implementation. Patients in both groups were treated for an
average of 4 weeks, with zero complications or treatment failures in
either group.
Conclusions: The newborn hearing screen is an opportunity for early
diagnosis, prompt referral and effective treatment of congenital ear
deformities using ear molding devices. We demonstrate a near threefold increase in referrals after instituting this program.

84. Pharyngeal Airway Changes Following Mandibular
Distraction Osteogenesis As Evaluated with
Laryngoscopy
Mychajlo Kosyk (1), Ryan Ruiz (1), Anna Carlson (1), Daniel Cho (1),
Dillan Villavisanis (1), Zachary Zapatero (1), Christopher Kalmar (1),
Scott Bartlett (1), Jesse Taylor (1), Jordan Swanson (1)
(1) Children’s Hospital of Philadelphia, Philadelphia, PA, (2) The Children’s
Hospital of Philadelphia, Philadelphia, PA, (3) Vanderbilt University Medical
Center, Nashville, TN
Background/Purpose: Mandibular distraction osteogenesis (MDO)
aims to relieve tongue-based airway obstruction (TBAO) from glossoptosis in Robin Sequence (RS). Previous studies have shown that
in RS patients, after MDO, the visibility of the glottis increases as
seen on direct laryngoscopy; however, there is a paucity of information on resultant pharyngeal airway space changes. This study aims
to assess a novel laryngoscopic assessment tool and evaluate pharyngeal changes following MDO for TBAO.
Methods/Description: We prospectively enrolled patients with RS at
The Children’s Hospital of Philadelphia who underwent microlaryngoscopy/bronchoscopy in anticipation of MDO for RS. A laryngoscopic measuring instrument utilizing a standard endotracheal tube for
distance measurement was utilized at pre-MDO laryngoscopy and at
repeat laryngoscopy during distractor removal. Demographics, syndromic/cleft palate status, operative details, sleep-respiratory parameters, and complications were recorded. Laryngoscopy view, degree of
glossoptosis, and anteroposterior diameter of airway on radiographic
imaging were compared before and after MDO. Degree of glossoptosis was calculated using the diameter of endotracheal tubing as reference by two independent reviewers.
Results: 19 patients met inclusion criteria. In the study cohort, 11 were
male (58%) and 8 were female (42%). Similarly, 10 patients were syndromic (53%). Eight patients (42%) had an airway anomaly; comprised of laryngomalacia (88%), tracheomalacia (25%), and choanal
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atresia (13%). At distractor placement, a Grade II laryngoscopic
view was the most common (67%), and only one patient (6%) had a
Grade I view. Obstructive apnea hypopnea index (OAHI) improved
after MDO (preoperative: median: 40.0, interquartile range (IQR):
28.8-62.5; postoperative: median: 9.7, IQR: 4.0-15.1, p â‰¤
0.003). Additionally, minimum percent oxygen saturation nadir
improved post-MDO (preoperative: median: 70%, IQR: 63-76; postoperative: median: 85%, IQR: 82-89, p ≤0.002). At distractor
removal, seven subjects (58%) had a Grade I view and ﬁve subjects
(42%) had a Grade II view. An improvement in laryngoscopic view
was noted after MDO, p ≤0.005. There was high interrater agreement
between the reviewers, intraclass correlation coefﬁcient: 0.893, 95%
CI: 0.823-0.992, p ≤ 0.007. The averaged difference in degree of glossoptosis when calculated with the endotracheal tubing diameter
improved (preoperative: median: 3.4mm, IQR: 3.0-4.3; postoperative:
median: 5.5mm, IQR: 4.4-6.3, p ≤ 0.028). The anteroposterior diameter of airway on radiographic imaging signiﬁcantly increased after
MDO (preoperative: median: 3.5mm, IQR: 2.2-4.0mm; postoperative:
median: 6.0mm, IQR: 5.6-7.9mm, p ≤ 0.010).
Conclusions: Following MDO, patients with TBAO show decreased
obstructive apnea and a signiﬁcant increase of AP diameter on radiographic imaging. Laryngoscopy view grade and gross diameter
showed signiﬁcant improvement in this small sample utilizing a
novel instrument system, suggesting improved ease of intubation.

85. Non-Surgical Correction of Congenital Ear
Deformities: The Relationship Between Age of
Presentation and Regression
Nissim Hazkour (1), Jose Palacios (1), Nicholas Bastidas (1), Kenneth
Pessino (1), robin rivera (5)
(1) SUNY Downstate College Of Medicine, Brooklyn, NY, (2) Donald &
Barbara Zucker School of Medicine at Hofstra University/Northwell,
Hempstead, NY, (3) Northwell Health, New Hyde Park, NY, (4)
Northwell Health, Long Island City, NY, (5) northwell, New hyde park, NY
Background/Purpose: After 3 weeks of age, studies show ear molding
to be unsuccessful due to increased regression rates. Studies have not
differentiated success rates based on regression severity; partial
regressions may be deemed successful and satisfactory by parents.
We examined successful ear molding at different ages of presentation
by measuring regression severity and parental satisfaction.
Methods/Description: Patients who presented to clinic for ear molding
from January 2017 to October 2018 were eligible for inclusion. Molds
were applied on the initial visit and monitored biweekly. Treatment
length was based on age, deformity type and severity. One month
after treatment completion, parents completed a satisfaction survey
where they assessed regression on a three-point severity scale.
Results: 165 patients were included in this study. 67 were less than
three weeks of age and had an overall correction rate of 95%. The
complete correction rate was 80% and only 5% saw complete regression. In the remaining 98, the overall correction rate was 94%, with a
63% complete correction rate. Only 6% percent saw complete regression. There was no statistical signiﬁcance in parental satisfaction, perceived improvement, or likelihood to recommend ear molding
between age groups.
Conclusions: Regression rates are higher in children older than three
weeks although not statistically signiﬁcant. Most regressions were
partial and ear molding still signiﬁcantly corrected most deformities.
We suggest that ear molding be offered past three weeks of age,
with maximum age being dependent on deformity type, as it still
leads to high parental satisfaction.

Abstract
86. Increase in the frequency of hearing assessments
prior to palatoplasty leads to earlier diagnosis of
hearing loss in cleft palate patients: an enhanced cleft
team audiologic protocol
Alexandra Alving-Trinh (1), Sarah Elizabeth West (1), Michael Golinko (1),
James Phillips (1), Ryan Belcher (3)
(1) Vanderbilt University School of Medicine, Nashville, TN, (2) Vanderbilt
University Medical Center, Nashville, TN, (3) Vanderbilt University Medical
Center/Vanderbilt Children’s Hospital, Nashville, TN
Background/Purpose: Fluctuating conductive hearing loss secondary
to eustachian tube dysfunction is a known sequelae of cleft palate
(CP). Early detection of hearing loss has been shown to maximize language acquisition in childhood. For children with a CP who pass a
newborn hearing screen, the Joint Committee on Infant Hearing
(JCIH) currently recommends a 9-month diagnostic hearing evaluation. The increased likelihood of hearing loss prior to the 9-month
testing in CP patients is a cause of concern, and therefore, this
study investigates the incidence of early hearing loss in patients
with CP after implementation of an enhanced audiologic testing protocol. The protocol was designed to test hearing more frequently
between the newborn hearing screen and the 9-month diagnostic
hearing evaluation.
Methods/Description: A single institution, retrospective chart review
was conducted comparing a cohort of infants with CP from before
our protocol was implemented (49 patients) to a cohort after our
testing protocol was implemented (47 patients). Patients were
included if they had CP with or without cleft lip and were seen at
the institution more than one time prior to palate repair. The protocol
involved testing every patient with CP at least two times for hearing
loss prior to palatoplasty, regardless of the results of their newborn
hearing screen. Patients were followed until completion of the protocol or surgery for palate repair. Results were analyzed using chi square
analysis.
Results: 68% of patients in the post-protocol group had detected
hearing loss at some point prior to cleft palate repair, compared to
the 45% in the pre-protocol group (p < 0.05). There was no difference
in severity of hearing loss detected between groups (p > 0.05). In the
post-protocol group, of patients who passed their newborn hearing
screen (NHS), 38% subsequently had detected hearing loss by 3
months of age and 50% had it by 6 months of age.
Conclusions: Due to ﬂuctuating hearing loss that cleft palate patients
can develop in the ﬁrst year of life, the current JCIH recommendations
for retesting hearing in cleft palate patients after their newborn hearing
screening may not capture a large cohort of patients that have measurable hearing loss. Our data indicates a role for more frequent audiologic monitoring prior to palatoplasty. Diagnosing hearing loss in a
child prior to 9 months of age, especially in a group of patients with
high-risk for hearing loss, can lead to appropriate intervention and
improved auditory prognosis. Future studies may include validating
these ﬁndings in a larger cohort of patients and measuring longitudinal
linguistic outcomes.

87. Comparing limited strip craniectomy and open
vault reconstruction for the treatment of metopic
craniosynostosis: quantitative and expert assessments
Michal Benkler (1), Rami Hallac (1), Emily Geisler (1), Mark Pressler (1),
Alex Kane (5)
(1) Kaplan Medical Center, Tel Aviv, Israel, (2) UT Southwestern Medical
Center, Dallas, TX, (3) University of Texas Southwestern Medical Center,
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Dallas, TX, (4) UTWS, Dallas, TX, (5) UT Southwestern School of
Medicine, Dallas, TX
Background/Purpose: Metopic craniosynostosis (MCS) is traditionally repaired with fronto-orbital advancement (FOA) or, alternatively,
limited short scar strip craniectomy (LSSSC) followed by helmet
therapy. There is controversy among surgeons regarding resultant
head shape outcomes between the 2 methods. This study aims to
both quantitate, over time, the three-dimensional (3D) head shapes
in patients who have undergone LSSSC or FOA intervention as
well as assess how surgeons perceive the postoperative aesthetic
results of the 2 MCS repair methods.
Methods/Description: Sixty-three 3D images of 26 patients with MCS
were analyzed retrospectively. Head shape analyses were performed
at: (1) preoperative, (2) 1-month postoperative, (3) 10 to 14 months
postoperative (1 year), and (4) 2 years postoperative. Composite 3D
head shapes of patients were compared at each time point. To
compare surgeon perceived aesthetic results, clinical photographs at
1 year postop were shown to 10 craniofacial surgeons from other institutions who rated the aesthetic outcomes on a Likert scale of 1 (poor)
to 5 (excellent) and guessed which surgical method was performed.
Results: Mean age at the time of the procedure was younger in LSSSC
than FOA (3.1+-1.0 versus 17.5+-8.5months; P<0.001). Mean blood
loss was signiﬁcantly lower with LSSSC versus FOA (202.0+-361.2
versus 371.43+-122.9mL; P<0.001), as was mean blood transfusion
requirement (92.5+-49.9 versus 151.3+-51.2mL; P < 0.001) and
mean duration of the operation (3:06+-0:24 versus 7:53+-0:31
hours; P<0.001).) Composite head shapes for both groups were
nested, to allow visual comparison as the child’s forehead grows
and expands. The difference between LSSSC and FOA was calculated; 108.26 mm preoperatively, 127.18 mm after 1-month postoperative, 51.05 mm after 10 to 14 months postoperative, and 27.03 mm
after 2 years postoperative. Mean surgeon scores of aesthetic outcomes were similar between groups: LSSSC, 3.27+-1.09; FOA,
3.51+-0.95 (P=0.171). When asked to identify which procedure
patients had received, only 63.8% of responses were correct.
Conclusions: LSSSC offers an important alternative to traditional
open FOA and should be considered as an option for children diagnosed with MCS.

88. Bigger Is Not Always Better: Impact of Parietal
Bone Thickness on Spring Mediated Cranial Vault
Expansion in Non-Syndromic Sagittal
Craniosynostosis
Dillan Villavisanis (1), Sameer Shakir (1), Daniel Cho (1), Christopher
Kalmar (1), Connor Wagner (1), Jessica Blum (1), Liana Cheung (1),
Jordan Swanson (1), Scott Bartlett (1), Alexander Tucker (1), Jesse Taylor
(1)
(1) Children’s Hospital of Philadelphia, Philadelphia, PA, (2) University of
Pennsylvania, Philadelphia, PA, (3) Vanderbilt University Medical Center,
Nashville, TN, (4) University of Pennsylvania Perelman School of
Medicine, Philadelphia, PA
Background/Purpose: Spring-mediated cranial vault expansion
(SMC) is an increasingly utilized tool for cranial vault expansion in
non-syndromic, sagittal craniosynostosis with the literature reﬂecting
an incomplete understanding of variables involved, including bone
thickness. The aim of this study was to understand implications of
parietal bone thickness on SMC outcomes, and the authors hypothesized that parietal bone thickness impacts changes in CI and may
interact with spring forces to predict these changes.
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Methods/Description: Ninety-one patients with non-syndromic sagittal craniosynostosis undergoing spring mediated cranial vault expansion at the authors’ institution from 2014 to 2019 were included in this
study. Data collected included demographics, clinical variables, and
spring forces. Cranial index (CI) was calculated immediately postoperatively, at one, three, and six months, and one, three, and ﬁve years
after surgery. CT images (n = 78) were uploaded into Materalise
Mimics v23 (Materalise, Ghent, Belgium) and the parietal bone was
manually isolated. Parietal bone renderings were imported into
Materialise 3-matic v15 (Materalise, Ghent, Belgium), where thickness analysis was performed to determine mean, median, and IQR
parietal bone thickness.
Results: Patients in this cohort were predominantly male (n = 69,
75.8%) and underwent surgery at 3.63 ± 0.90 months of age. The
total springs force was on average 25.40 ± 5.40 N, and springs
remained in place for an average of 3.72 ± 0.70 months. Parietal
bone thickness was on average 1.83 ± 0.38 cm, with absolute range
1.08 to 3.23 cm and Q1 - Q3 range 1.43 to 2.10 cm. Mann Whitney
U tests revealed patients undergoing additional surgery [n = 6, posteror vault reconstruction (3), fronto-orbital advancement (1), dislodged spring (1), and pseudomeningocele secondary to spring
migration (1)] had signiﬁcantly thicker parietal bones (1.81 vs. 2.57
cm, p = 0.028), and Spearman’s correlations demonstrated mean parietal bone thickness was associated with increased length of stay (ρ =
0.255, p = 0.034). Multivariate linear regression models revealed
change in CI at three months postoperatively was signiﬁcantly predicted by mean parietal bone thickness and total springs forces [F
(3, 25) = 4.389, p = 0.007], with both mean parietal bone thickness
(β = 0.357, p = 0.007) and total springs forces (Î² = 0.026, p =
0.003) contributing individually and interacting (β = -0.013, p =
0.005) to predict these changes in CI; the overall the model ﬁt was
R2 = 0.345.
Conclusions: This study demonstrates parietal bone thickness may
impact outcomes and CI changes in patients undergoing SMC.
Additionally, bone thickness and total spring forces interact to best
predict changes in CI at three months postoperatively, when
changes in CI are known to plateau. Future studies will further elucidate associations of parietal bone thickness with postoperative complications and evaluate implications of parietal bone thickness at
different points along the sagittal suture.

89. Intracranial Volumetric Differences in Mercedes
Benz Pattern Craniosynostosis
Lucas Harrison (1), Denzil Mathew (1), Lionel Kameni (1), Rami Hallac
(1), Christopher Derderian (1)
(1) University of Texas Southwestern Medical Center, Dallas, TX
Background/Purpose: Mercedes Benz pattern craniosynostosis is the
premature fusion of the bilateral lambdoid and sagittal sutures.
Traditionally, the morphology has been described as having turricephaly with an anteriorly displaced vertex, brachycephaly, and a downward sloping narrowed occiput. However, recent literature has
described a second phenotype with a dolichocephalic appearance,
which has implications for variation in surgical approach. This
study quantitatively assesses the intracranial fossa volumes in the
two phenotypic presentations of Mercedes Benz pattern craniosynostosis and the associated demographics and anomalies.
Methods/Description: A retrospective chart review and analysis of the
CT images of 15 patients with bilateral lambdoid and sagittal synostosis was performed. Images were obtained pre-operatively and
used for classiﬁcation into either short (narrow occiput) phenotype
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or long (dolichocephalic) phenotype. CT images of age and gender
matched control subjects were analyzed for comparison. The total
intracranial volume was separated by percentage in the anterior,
middle, and posterior fossa.
Results: The patient population was 60% male and 40% female. The
average age at primary surgical intervention was 13.4 Â± 12.1
months. The short phenotype was present in 60% of the patients
and 40% had the long phenotype. The short phenotype was associated
with greater incidence of Chiari malformation (33% vs 16%) and
hydrocephalus (33% vs 0%). The long phenotype had a greater incidence of ventriculomegaly (16% vs 11%). The long phenotype
volume distribution was 23.4% anterior, 33.3% middle, and 43.3%
posterior. There was statistically signiﬁcant increase (p<0.01) in anterior volume and decrease (p<0.05) in posterior volume compared to
controls. In the short phenotype the volume distribution was 19.3%
anterior, 33.0% middle, and 47.7% posterior. These values did not signiﬁcantly differ from controls.
Conclusions: This study demonstrates the demographics, associated
anomalies, and quantitative differences in intracranial volume distribution in the short and long phenotype of Mercedes Benz pattern craniosynostosis. The short phenotype volume distribution did not
signiﬁcantly differ from controls, while the long phenotype had significantly greater anterior fossa volume and decreased posterior fossa
volume.

90. Does Facial Trauma Require Opioids? Evaluation
of a Narcotic-Minimizing Analgesia Protocol in Facial
Trauma Management
Margarete Knudsen (1), Vikas Kotha (1), Anand Kumar (1), Edward
Davidson (4)
(1) University Hospitals - Cleveland Medical Center, Cleveland, OH, (2)
Cleveland Clinic, Cleveland, OH, (3) Case Western Reserve University
School of Medicine, Cleveland, OH, (4) University Hospitals Cleveland
Medical Center, Cleveland, OH
Background/Purpose: Opioid minimization in the acute postoperative phase has been an area of focus in the era of the opioid epidemic in the United States. While enhanced recovery after surgery
(ERAS) programs are well established in breast reconstruction,
hand surgery and body contouring, there is a dearth of data about
the application of opioid-minimizing protocols in the facial trauma literature. We hypothesize that patients with facial trauma receiving
multimodal, narcotic-minimizing pain management in the perioperative period will consume fewer morphine milligram equivalents
(MMEs) while maintaining adequate pain control compared to the
classical institutional protocol.
Methods/Description: An IRB-approved nonrandomized clinical
study was conducted. A narcotic-minimizing perioperative analgesia
protocol was implemented for patients with either an isolated mandible or orbital ﬂoor fracture starting in August 2020; a control cohort of
comorbid-matched patients from prior to protocol implementation
was evaluated retrospectively via chart review. The protocol was comprised of multi-modal non-opioid pharmacotherapy prescribed preand post-operatively (acetaminophen 650-1000mg, celecoxib
200-400mg, gabapentin 150-300mg), intraoperative intravenous
ketorolac 30mg and dexamethasone 8mg, and a nerve block with
1cc 0.25% bupivacaine. Oxycodone (5-10mg) was reserved for
severe uncontrolled pain (’rescue analgesia’) and ﬁve oxycodone
5mg pills were prescribed at discharge; reﬁlls ﬁrst required evaluation
to rule out surgical complications. The control group had no standardized protocol, though opioids were pro re nata. Consumed oral
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MMEs, opioid reﬁll requests, and Visual Analog Scale (VAS) pain
scores (0-10) were prospectively tracked and compared with retrospective data. Descriptive and inferential statistics were run using
SPSS v27 (IBM, Armonk, NY).
Results: Ten patients were included in the opioid-sparing arm. Nine
comorbid-matched patients managed prior to introduction of the
narcotic-minimizing perioperative analgesia protocol served as the
control group. At all recorded postoperative intervals, non-narcotic
subjects consumed fewer MMEs than controls (0-8h 7.3 vs 26.9
(p=0.001); 8-16h 4.5 vs 16.4 (p=0.04); 16-24h 3.2 vs 11.9
(p=0.05); total 15.5 vs 85.2 (p=0.01)). Mean postoperative pain intensity in non-narcotic subjects was 7.3 VAS at 8h, 4.8 VAS at 16h, and
4.7 VAS at 24h, compared to control subjects who reported pain
intensity of 7.9 VAS at 8h, 7.8 VAS at 16h, and 6.9 VAS at 24h.
Both groups reported similar pain intensity at 8h; however, statistically signiﬁcantly less intense pain was reported at 16h postoperatively by opioid-sparing subjects compared to control (4.8 vs 7.9,
p=0.01). No opioid reﬁlls were requested by non-narcotic subjects
after discharge.
Conclusions: A multi-modal, opioid-sparing analgesia protocol signiﬁcantly reduces opioid use in perioperative facial trauma management without sacriﬁcing satisfactory pain control for patients.

91. Diversity and Practice Patterns of
Craniomaxillofacial Surgeons
Jessica Blum (1), Dillan Villavisanis (1), Liana Cheung (1), Jinggang Ng (1),
Kathryn Lypen (1), Daniel Cho (1), Scott Bartlett (1), Jordan Swanson (1),
Jesse Taylor (1)
(1) Children’s Hospital of Philadelphia, Philadelphia, PA, (2) Perelman
School of Medicine at the University of Pennsylvania, Philadelphia, PA,
Philadelphia, PA
Background/Purpose: Our group characterized the cranio-maxillo-facial
workforce ten years ago, revealing high levels of career satisfaction but
signiﬁcant gender disparity. Signiﬁcant attention has been paid to
diversifying the Plastic Surgery workforce and improving workplace
culture, yet a signiﬁcant bottleneck prevails at all levels of leadership,
recently described as ’the leaky pipeline.’ Recently delineated factors
perpetuating gender disparities include lack of female co-workers,
insufﬁcient female mentors, and gender discrimination among
others. As we approach the turn of a decade following our original
investigation, we felt it appropriate to provide an update on the
proﬁle and practice patterns of cranio-maxillo-facial surgeons on an
international scale.
Methods/Description: A 30-question electronic survey was distributed to 387 cranio-maxillo-facial surgeons with membership in the
American Society of Craniofacial Surgeons or the American Society
of Maxillofacial Surgeons. We received 77 complete responses
(response rate = 20%). Questions included those relating to demographics, training background, practice setting, surgical volume,
career satisfaction, and perceived discrimination. Due to survey anonymity, the Dillman method to target nonresponders was not used.
Results: The majority of respondents were white (83.1%),
non-Hispanic (93.5%), heterosexual (80.5%), cisgender males
(79.2%). There was one transgender female respondent (1.5%).
Practice setting was primarily urban (84.4%) and academic (64.9%),
with two-thirds of respondents practicing in the U.S. and the other
third representing China, Brazil, and European countries. Practice
composition was majority pediatric for 49.3% of respondents and
majority reconstructive for 48.1% of respondents. Subgroup analysis
was used to compare surgeons based on gender-identity, practice
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region, and age. Independent t-tests revealed female respondents
were signiﬁcantly less likely to have a solo practice compared to
their male counterparts (p < 0.001) and reported signiﬁcantly more
personal encounters with workplace discrimination (p = 0.011).
Surgeons outside the U.S. were signiﬁcantly less likely to endorse
prevalent discrimination based on sexual-orientation (p = 0.014) or
race/ethnicity (p = 0.026), and more senior surgeons (over 55
years) were less likely to place importance on improving diversity
(p = 0.012). There was no difference between subgroups in career satisfaction
or
likelihood
of
repeating/recommending
a
cranio-maxillo-facial fellowship. Based on current trends, craniofacial
surgery will not achieve gender parity until 2045.
Conclusions: Female representation in cranio-maxillo-facial surgery
on an international scale has increased over the past decade, but this
study demonstrates persistent, disparate perception and prioritization
of workplace discrimination by gender, practice region, and age. To
our knowledge, this is the ﬁrst study evaluating racial and sexual
orientation-based discrimination in the cranio-maxillo-facial
workforce.

92. FAT GRAFTS SUPPLEMENTED WITH
ADIPOSE-DERIVED STEM CELLS FOR SOFT
TISSUE RECONSTRUCTION IN CHILDREN WITH
CRANIOFACIAL MICROSOMIA.
Daniela Tanikawa (1)
(1) Smile Train Brazil Medical Advisory Council, SÃ£o Paulo, Brazil
Background/Purpose: Although ﬁrst reports of the clinical use of
adipose-derived stromal cells (ADSC) suggest that this approach
may be feasible and effective for soft tissue augmentation, there is a
lack of randomized, controlled clinical trials in the literature. Hence,
this study aimed to investigate whether a faster protocol for isolation
of ADSC and their use in combination with fat tissue improve the
long-term retention of the grafts in pediatric patients with craniofacial
microsomia.
Methods/Description: Patients with craniofacial microsomia (n=30)
were grafted with either supplementation of ADSC (experimental
group) or without supplementation of ADSC (control group). 3D photogrammetry was performed to assess both hemifaces preoperatively
and at 1 week, 2 weeks, 1 month, 3 months, 6 months and 12
months postoperatively. Cost effectiveness analysis was performed
and the Youth Quality of Life - Facial Differences (YQOL-FD) was
applied at both preoperative and 12 months postoperative period.
Results: For experimental group surviving fat volume at 12 months
was signiﬁcantly higher than for control group (p=0,001). Graft retention superior to 75% was observed in 11% of control group but 79% of
experimental group. Graft retention between 50-74% occurred in 33%
of control group and 21% of experimental group. Finally, graft retention bellow 50% was seen in 55% of control patients.
Conclusions: These results suggest that this strategy for isolation and
supplementation of ADSC is effective, safe and superior to conventional lipoinjection for facial recontouring in patients with craniofacial
microsomia. Clinical question / Level of evidence: Therapeutic, II.

93. Casting an Eye on Fibrous Dysplasia of the Orbit
Jessica Blum (1), Liana Cheung (1), Dillan Villavisanis (1), Jinggang Ng (1),
Daniel Cho (1), Jordan Swanson (1), Jesse Taylor (1), Scott Bartlett (1)
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(1) Children’s Hospital of Philadelphia, Philadelphia, PA, (2) Perelman
School of Medicine at the University of Pennsylvania, Philadelphia, PA,
Philadelphia, PA
Background/Purpose: Fibrous dysplasia (FD) frequently affects the
craniofacial bones and is the most common craniofacial tumor
encountered by plastic surgeons. A subset of FD patients will have
disease affect the orbit or optic canal, threatening compressive neuropathy and irreversible vision loss. Our institution stratiﬁed management
of these complex patients based on extent and location of orbital
involvement. The purpose of this study is to evaluate the longitudinal
outcomes of 35 patients with orbital ﬁbrous dysplasia (FDO) who
underwent one of three paths of surgical management: 1) conservative
contour reduction, 2) partial contour reduction and resection with or
without bone grafting, or 3) ’radical’ complete excision with immediate reconstruction.
Methods/Description: All patients treated for FD from 2015 to 2021
were identiﬁed by ICD-10-CM codes for monostotic and polyostotic
disease, yielding 186 patients. Of these patients, 35 had orbital
involvement and 24 had over one year of follow-up. Demographic
information and disease course were obtained by chart review.
Impressions from head CTs were employed to track the natural
history of tumor growth and operative records were reviewed to determine surgical approach (conservative, moderate, or radical).
Results: Average patient age at FD diagnosis was 11.0 ± 4.7 (IQR=
6.7) years with average follow up of 5.1 ± 4.7 years (n =24 > 1
year, n =14 > 5 years). The most common reasons for diagnosis
were facial asymmetry (42.9%) and incidental ﬁnding after head
trauma (11.4%). Ten cases (28.6%) involved only the right orbit
and fourteen were bilateral (40.0%). The most commonly involved
bones of the orbit were the sphenoid (77.1%) and maxilla (60.0%).
Nineteen of thirty-ﬁve patients (54.2%) underwent at least one
surgery for FD, with two patients requiring up to four serial operations. Average age at initial operation was 5.9 ± 6.9 years. Time
from diagnosis to optic canal decompression was 2.5 ± 2.8 years,
with 13 patients (37.1%) requiring at least one unilateral (n = 11)
or bilateral (n = 2) decompression. Using each patient’s most extensive operation as reference, sixteen patients (45.7%) underwent surgical pathway 2, and three patients underwent surgical pathway 3. No
patients in this cohort required only conservative contour reduction
(pathway 1). Later diagnosis was associated with an increased total
number of surgeries (r = .674, p= .006) and decreased time to decompression (r = -.736, p < 0.001). Postoperatively, three patients had
worsening of vision (16.7%), two patients experienced ptosis or
supraorbital nerve palsy (11.1%), and ﬁfteen had stable or improved
vision (83.3%).
Conclusions: Later diagnosis of FDO was associated with shorter time
to orbital decompression and increased surgical burden. This study
provides a preliminary description of disease presentation, symptoms,
surgical timeline, and visual outcomes of FDO. Future directions for
this study include evaluation of maximal FD growth period through
analysis of serial head images.

94. Supporting Our Colleagues Through Mentorship
Patricia Chibbaro (1)
(1) Wyss Department of Plastic Surgery, NYU Langone Health, New York,
NY
Background/Purpose: The nurse/care coordinator roles on cleft and
craniofacial teams are clearly rewarding - yet can often be quite overwhelming and stressful, especially to a novice. In the light of the
recent retirement of a signiﬁcant number of experienced nurses/
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coordinators, with their successors often being new to the specialty,
the need for formal support and guidance was identiﬁed by the
ACPA Care Coordination Special Interest Group (SIG). An extensive
body of literature supports the value of a mentorship relationship in
increasing job satisfaction, retention and professional engagement.
The purpose of this presentation is to introduce the newly-developing
ACPA Nurse/Care Coordinator Mentorship Program,
Methods/Description: This non-research power point presentation
will discuss the goals/values of mentorship and will describe the evolution, beginning in the middle of the Covid pandemic, of a formal
Nurse/Coordinator Mentorship Program through the ACPA
Nursing/Care Coordination SIG.

95. Successful Execution of surgical outreach
programmes for oro-facial cleft repair by an
indigenous foundation, the role of administration.
Seidu Bello (1), Fawaz Bello (1), Oluwatomi Ajose-Adeogun (1), Jonas Aben
(1), Taiwo Ajisebutu (2)
(1) Cleft & Facial Deformity Foundation/International Craniofacial
Academy, Abuja, FCT, (2) Cleft &Facial Deformity Foundation, Abuja, 234
Background/Purpose: Facial cleft is a congenital malformation of the
face, an anomaly with worldwide distribution. The aetiology is
complex and likely to have both genetic and environmental factors.
It is recommended that surgical repairs of the lip and palate be
carried out in the early age of life. This is a mirage in the developing
world due to poverty and dearth of professionals, therefore medical
outreach programmes mainly by foreigners has been the major
source of assistance to poor victims of the disease in developing countries; though local initiatives are gradually being reported. There are
wide reports of surgical outreach programmes for the surgical repair
of facial clefts in the developing countries of South America, Asia
and Africa. Even though these programmes cannot be actualised
without an efﬁcient administration of human and material resources,
this aspect has always received little or no mention in the literature.
This paper hopes to highlight the administrative steps involved in
the administration of medical outreaches in Nigeria, as experienced
by an indigenous organisation, Cleft and Facial Deformity
Foundation (CFDF). This could serve as a guide for interested individuals that might want to venture into the business of surgical outreach
programmes.
Methods/Description: The administrative steps are broadly divided
into 3: Pre-medical outreach, Medical Outreach and Post medical outreach activities 1. Pre medical outreach activities - Planning project
timelines activities and budgeting - Organizing stakeholders’ meetings - Publicity management - Procurement management - Logistic
arrangement 2. Medical outreach activities proper - Logistical
arrangement - Data collection and processing - Screening of patients
- Arrangement of Laboratory investigations - Assigning responsibilities to participants 3. Post medical outreach activities - Post outreach
meetings - Review of the medical outreach activities (Feedback) Data analysis - Preparation and presentation of project reports Establishment of communication lines between the foundation and
operated patients The steps adopted over the years by the foundation
are carefully designed, reviewed annually to identify gaps and other
emerging issues and have proven to be effective. The foundation
has been able to record the achievements through efﬁcient administrative system that coordinate the activities of the foundation. This is the
secret behind the successful execution of twenty-four outreach programmes in the past ten years in Nigeria. Main Objectives of the
Presentation: The presentation hopes to discuss the administrative
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steps with a view of educating practitioners about the importance, to
ensure success of outreach programmes.

96. An overview of the multicentre, multidisciplinary
clinical audit process and Clinical Excellence Network
of the Craniofacial Society of Great Britain and
Ireland for monitoring and improving dental
outcomes for children with a cleft in Ireland
Kirsten FitzGerald (1), Laura Duggan (1), Eleanor McGovern (3)
(1) CHI at Crumlin, Dublin, IL, (2) Children’s Health Ireland, Dublin, x, (3)
Children’s Health Ireland, Dublin, x
Background/Purpose: To explain and demonstrate the process and
value of multicentre multidisciplinary clinical audit in cleft care in
Ireland and Great Britain. To explain the value of the clnical excellence network in improving patient outcomes.
Methods/Description: The multidisciplinary cleft teams working in
Ireland collect information on children with clefts at birth or at diagnosis, and into childhood. This includes information about the surgical
treatments children have had, and how they are getting on in terms of
their speech, hearing, growth, dental health and overall health. Each
year, the teams meet to share their results, complete an ’audit of
audits’, discuss examples of excellence and develop areas for
improvement. This process arises out of the link with the
Craniofacial Society of Great Britain and Ireland. We participate in
a Clinical Excellence Network and send data to the CRANE database.
This presentation will show the process of clinical audit from database
registration through data collection and to analysis of results. The specialty of paediatric dentistry will be used to show a worked example of
the audit process and a clinical excellence network. The value of this
process in terms of patient outcomes and team development will be
discussed. This content can be presented as an oral presentation. A
20 minute time slot would be suitable in the author’s view. The
session woudl be in a typical lecture format with time for questions
and audience input at the end.

97. Ten-year experience of an indigenous surgical
mission for the care of orofacial cleft patients; Outline
of administrative challenges and Methods of
mitigation.
Seidu Bello (1)
(1) Cleft & Facial Deformity Foundation/International Craniofacial
Academy, Abuja, FCT
Background/Purpose: Orofacial cleft is a congenital disease with a
worldwide distribution. Africa population is the least affected, but
peculiar because of high level of ignorance and poverty. Surgical missions have always been a means of assisting the predominantly poor
patients in the resource limited developing countries by the more technologically advanced specialists from the western world. Reports of
local initiatives in tackling the scourge of orofacial cleft are gradually
creeping into the scientiﬁc literatures in the past ﬁfteen years due to
the inﬂuence of ’The Smiletrain. Scientiﬁc literatures are rich with
clinical aspects of orofacial cleft but little information is available
about the administrative aspects of surgical missions. This paper
hopes to outline the administrative challenges experienced during surgical mission by Cleft & Facial Deformity Foundation, with the view
of educating the scientiﬁc community about them.
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Methods/Description: Administrative roles in surgical mission activities include; ability to develop administrative procedures, administrative budget, planning and control. The involvement of administrative
activities in surgical mission is as important to the success of the surgical mission as the surgery itself, but hardly accorded the due importance. While aiming at a successful surgical mission, it is important to
bear in mind an outline of administrative challenges of surgical missions and how to mitigate them. Challenges include: poor cooperation
from host communities, government bureaucracy, delay of supply of
medical equipment and consumables, staff/volunteer welfare, traditional/religious beliefs, security of people and materials, poor
terrain, accident and inadequate funding. Cleft and facial deformity
foundation has been able to mitigate against these challenges resulting
in 24 successful surgical missions in the past ten years with 3,459 beneﬁciaries of major surgical repairs. These challenges have been mitigated by: securing proper permission from relevant authority before
every activity is carried out; timely notiﬁcations of institutions
involved in the project; seeking relevant security information about
the location of outreach; timely procurement process and provision
for alternative/multiple suppliers. Other security provisions include;
strictly adherence to all safety regulations. Engagement of religious
and traditional leaders of the community has always been a major
factor. Constant review by the foundation over the years has been
able to effectively achieved good result. Main Objectives of the
Presentation This presentation hopes to highlight the administrative
challenges associated with surgical mission and the method of mitigating them with the view of educating the medical community about the
due importance to the success of a surgical mission.

98. Operative Management of Congenital
Velopharyngeal Dysfunction (VPD): An Eleven
Year Retrospective
Rotem Kimia (1), Cynthia Solot (1), Susan McCormack (1), Adam
Hornbaker (1), Nisha Vora (1), Oksana Jackson (2)
(1) University of Pennsylvania, Philadelphia, PA, (2) Children’s Hospital of
Philadelphia, Philadelphia, PA
Background/Purpose: Velopharyngeal dysfunction (VPD) is the
incomplete closure of the velopharyngeal port during speech resulting
in hypernasality and nasal air emission, often accompanied by compensatory articulation errors. While VPD is most commonly associated with post-palatoplasty and syndromic patients, isolated
congenital VPD is a lesser understood entity. The purpose of this
study is to discuss the operative management of congenital VPD
and postoperative speech outcomes in a cohort of patients seen at
the Children’s Hospital of Philadelphia (CHOP) VPD Clinic.
Methods/Description: This is a retrospective cohort study of nonsyndromic, non-cleft patients with a diagnosis of VPD who underwent
operative management of VPD between January 1st, 2010 to
December 31st, 2020. Patients were identiﬁed using CPT codes for
posterior pharyngeal ﬂap (PPF), sphincter pharyngoplasty (SPP),
and buccal myomucosal ﬂaps. Medical records were reviewed for
medical history, demographic information, endoscopic imaging,
pre-, peri-, and post-operative course. Preoperative and 1-year postoperative speech outcomes were assessed clinically using the Pittsburgh
Weighted Speech Scale (PWSS), a standardized point system of ﬁve
VPD speech components: nasality, nasal emission, facial grimace,
phonation, and misarticulations.
Results: Twenty-ﬁve patients seen by three surgeons in the VPD clinic
were identiﬁed. Average age at repair was 7.66 years (SD +/- 2.50).
All patients were enrolled in speech therapy at the time of operation.
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Five patients had a concurrent speech disorder in addition to VPD, and
40% of the cohort had a history of developmental delay as documented by each patient’s pediatrician. Preoperative VP closure
pattern on nasoendoscopic imaging was 52% circular, 44% coronal,
and 4% bowtie with average VP gap of 6.5mm (SD +/-3.78) and
average percent VP closure of 70.1%. PPF was used for VPD correction in 72% of patients and SPP in 28%. Average pre- and postoperative PWSS scores were 11.24 and 4.10, respectively. Paired sample
t-test found this difference (-7.14) to be statistically signiﬁcant
(p<.001); this was due to improvements in nasal air emission (-1.14,
p<.05), hypernasality (-1.76, p<.001), facial grimace (-0.67, p<.01),
and articulation (-3.05, p<.01). There was no association between type
of surgery and speech outcome. The most common postoperative complaint at 3 months was increased snoring (40%), which was statistically
signiﬁcantly associated with SPP (p<.05). Polysomnography-conﬁrmed
obstructive sleep apnea (OSA) was diagnosed in 7 patients (28%). Three
patients (12%) required revision surgery â€“ two SPP revisions and one
PPF revision.
Conclusions: Patients with isolated congenital VPD beneﬁt from
operative intervention. While no difference in speech outcomes was
found between surgical techniques, postoperative complications and
revision rates in SPP may indicate PPF superiority in this cohort.

99. Study Design and Methodology of the
Velopharyngeal Insufﬁciency Outcomes Prediction
Study (VPI-OPS)
Thomas Sitzman (1), Adriane Baylis (1), Jamie Perry (1), Erica Weidler (1),
Stacey Ishman (1), Raymond Tse (5)
(1) Phoenix Children’s Hospital, Phoenix, AZ, (2) Nationwide Children’s
Hospital, Columbus, OH, (3) East Carolina University, Greenville, NC,
(4) Cincinnati Children’s Hospital Medical Center, Cincinnati, OH, (5)
Seattle Children’s Hospital, Seattle, WA
Background/Purpose: Existing studies of velopharyngeal insufﬁciency (VPI) surgery are difﬁcult to compare due to variations in
patient populations, study methods, and outcome measures. Most
studies have used retrospective chart review to report speech ratings
made in clinic by nonblinded examiners, which can introduce substantial bias. Most studies also fail to include equivalent comparison
groups. To address these limitations, our team recently launched a
prospective observational multicenter comparative effectiveness
study of palate re-repair versus pharyngoplasty for treatment of
VPI. In this presentation, we review the design and methodology
for this actively enrolling study.
Methods/Description: The multidisciplinary study consortium
includes researchers and clinicians from 14 centers across the US
and Canada. Sites were selected for their contrasting approaches to
VPI surgical procedure selection, such that participants with equivalent pre-operative ﬁndings undergo different VPI procedures depending on the center where they are treated. Individuals who are 3â€“23
years of age with a history of repaired cleft palate and a diagnosis of
VPI are enrolled prior to VPI surgery. A standardized pre-operative
evaluation is performed at all sites including collection of a videorecorded speech sample, nasometry, pre-operative imaging, and questionnaires evaluating speech-related quality of life and sleep symptoms. Participants then undergo VPI surgery, with the type of
surgery based on the established treatment protocols in place at
their clinical center. The study will enroll up to 634 participants, to
ensure at least 264 participants accrue in both the re-repair and pharyngoplasty study arms. Participants return 6- and 12-months after
surgery for repeat collection of video-recorded speech samples,
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nasometry, and questionnaires. Speech video recordings will be
rated using the CAPS-A-AM scale by trained and calibrated speechlanguage pathologists blinded to the participants’ treatment history
and center. The primary outcome is resolution of hypernasality,
deﬁned as absence of consistent hypernasality at 12-months after
surgery. The secondary outcome is incidence of new onset obstructive
sleep apnea. Analyses will adjust for demographics, medical history,
pre-operative severity of hypernasality, and pre-operative imaging
ﬁndings.
Results: Study enrollment began in March 2021. As of September
2021, 36 participants are enrolled and 14 have undergone VPI
surgery. Enrollment is projected to continue through 2024.
Collection of post-operative evaluations should be completed by the
end of 2025, with dissemination of results soon thereafter. Training
and calibration of speech-language pathologists has also been
initiated.
Conclusions: We are actively enrolling participants at sites across the
US and Canada into a prospective observational study of VPI surgical
outcomes. This study will be the largest and most comprehensive
study of VPI surgery outcomes to date.

100. Speech Treatment for Patients with
Velocardiofacial Syndrome: A Safer Alternative to
Traditional Pharyngeal Flaps
Robert Mann (1), Samuel Mann (1), Nicholas Wesely (2)
(1) Spectrum Health Medical Group, Grand Rapids, MI, (2) Spectrum
Health, Grand Rapids, MI
Background/Purpose: Patients (Pts) with sub mucous clefts often
present to cleft treatment teams later in life. Many Pts that have a
sub mucous clefts have syndromes or medical conditions with
Velocardiofacial syndrome (VCF) being one of the most common.
Importantly, VCF Pts often have complex congenital heart disease
(CHD), and congestive heart failure is the number one cause of premature death in Pts with VCF. Any reduction in airway dimension
increases cardiac stress. Maintaining a normal airway is paramount
for VCF Pts. This retrospective study reviews the results of patients
born with sub mucous clefts and gives particular focus on patients
with VCF treated from 1985 to 2018 by one surgeon using repairs
based on the Anatomic Cleft Restoration Philosophy (ACRP). The
results of patients with VCF were compared with the results of nonsyndromic patients with sub mucus clefts.
Methods/Description: Retrospective review of patients from 1985 to
2015, All Pts with mucous cleft or VCF syndrome were considered
(n = 43). All patients treated by senior author. The data analyzed :
age of presentation, age of surgery, primary treatment for speech
and the speech result, types of secondary surgeries and the speech
results, and complications. Nasal resonance scores are based on a 1
to 4 scale. 1 equals non-nasal, 2 mild hyper nasality, 3 moderate
hyper nasality, and 4 severe hyper nasality. The scoring is done
through speech pathology. VCF results are directly compared with
non syndrome sub mucus cleft to set a high bar result.
Results: Due to space limitations only select data included. Non
syndromic sub mucus (Group 1) 22 Pts, 3 LTFU, Av age 6.7yr, 14/
19 (74%) normal resonance at primary surgery and 19/19 (100%)
normal after secondary surgery. 2 complications no speech
implications. Syndromes sub mucus (Group 2) 10 Pts, 3LTFU 3/
7(43%)normal resonance at primary surgery and average resonance
score after secondary surgery = 1.57 No complications. VCF
(group 3) 14 Pts, Av age 7.7yr, 6/14 (43%) normal resonance at
primary surgery and after secondary surgery (12/14) near normal
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average resonance score of 1.14, bringing success to 86%. No
Complications.
Conclusions: Over all good results despite late age at treatments.
Pts in group 1 were treated with Z plasty and showed very good
results. Group 3 VCF Pts had more variations in anatomy.
Primary VPD, Veau 1,2,4 and sub mucus were represented. Initial
treatments included Z plasty, Double Buccal ﬂap Palate lengthening
(DOBFPL) in primary use, and Double Opposing Z plasty+
Buccal ﬂaps depending on the magnitude of the cleft. Although the
initial speech results were poor compared to group 1. Successful secondary surgery was accomplished with tissue addition, by secondary
DOBFPL or Functional palate suspension to lift and stretch the palate.
Both accomplished without reducing the airway. No traditional pharyngeal ﬂaps or sphincteroplasty were used. The ACRP points the
way to proper treatment planning to achieve good speech and
protect the overall health of Pts with VCF.

101. Velopharyngeal Outcomes after Palatoplasty for
Patients Wide Cleft Palate and Robin Sequence
Koeun Lee (1), Gary Skolnick (1), Jenny Ji (1), Sybill Naidoo (1), Lynn
Grames (1), Alison Snyder-Warwick (1), Kamlesh Patel (5)
(1) Washington University School of Medicine, St Louis, MO, (2)
Washington University School of Medicine, St. Louis, MO, (3)
Washington University in St. Louis School of Medicine, St. Louis, MO, (4)
St. Louis Children’s Hospital, St. Louis, MO, (5) Washington University
School of Medicine in St. Louis, Saint louis, MO
Background/Purpose: Robin sequence (RS) is a disorder with triad of
micrognathia, glossoptosis, airway obstruction. Patients with RS frequently have cleft palate, and velopharyngeal insufﬁciency (VPI) is
common following primary repair. VPI can lead to speech disorders,
an indication for secondary palatoplasty. Longitudinal speech therapy
is prescribed, and velopharyngeal function is assessed to rule out VPI.
This paper explores whether the shape or width of the cleft palate
impacts the rate of VPI in patients with Robin sequence.
Methods/Description: Patients with Robin Sequence above the age of
4 who received care at a single academic care center between 1993
and 2021 were identiﬁed. Patients who used sign language, underwent
repair at an outside institution, or had Veau class I, III, or IV clefts
were excluded. Surgeon’s note of a ’wide’ and/or ’u-shaped’ cleft,
syndromic diagnosis, age at primary repair, VPI diagnosis, and the
type of hard and soft palate repairs were recorded. Surgeon’s years
in practice at time of repair was also noted.
Results: 52 patients with Veau II cleft palate were included. Twenty had
a wide cleft palate. Hard palate repairs included 2-ﬂap, von
Langenback, and Veau-Wardil-Kilmer. Soft palate repair techniques
were Intravelar Veloplasty (IVV), Overlapping IVV, Radical IVV,
Z-plasty and no-IVV. VPI to non-VPI ratios were 13:7 for wide cleft
palate and 12:20 for narrow (odds ratio=3.10, p=0.087). Syndromic
to non- syndromic ratios were 4:16 for wide and 4:28 for narrow (p
= 0.695). There were no signiﬁcant differences in age at palatoplasty
(1.11 mean ± 0.19 SD wide vs 1.14±0.24 narrow, p= 0.582) or
years of surgeon experience (4.9± 2.0wide vs 6.3±4.4 narrow, p=
0.123). Type of repair also did not differ signiﬁcantly between
groups. A multivariate binary logistic regression yielded an odds ratio
(OR) of VPI for the wide group of 3.86 (95% CI 1.17-14.04) and
was statistically signiﬁcant (p=0.032). Years in practice (p=0.146),
and syndromic diagnosis (p=0.754) were not predictors of VPI.
Conclusions: Patients with Robin Sequence who had wide or
u-shaped clefts had a signiﬁcantly greater chance of developing VPI
after primary palatoplasty.
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102. Comparison of the VELO-P with Perceptual and
Instrumental Assessment in Children Ages 5-7 Years
Natalie Wombacher (1), Nancy Scherer (1), Kelly Cordero (2)
(1) Arizona State University, Tempe, AZ, (2) Dignity Health, Avondale, AZ
Background/Purpose: Children with a history of cleft palate with or
without a cleft lip (CP +/- CL) are at risk for developing velopharyngeal dysfunction and subsequent concerns with hypernasality and
audible nasal emission (ANE) during speech. Due to the impact of
these speech characteristics, medical professionals and caregivers
are often concerned about the child’s communication success in
social and educational contexts. In order to better assess this impact
on the quality of life (QOL) of a child with CP +/- CL, the
Velopharyngeal Insufﬁciency Effects on Life Outcomes (VELO)
was developed (Skirko, et al., 2015). This instrument consists of a
26-question parent questionnaire (VELO-P) and a 23-question
youth questionnaire (VELO-Y). There is currently little data on how
the VELO scores correlate with direct speech assessment measures
used by speech-language pathologists (SLPs) to recommend subsequent surgeries and plan behavioral interventions.
Methods/Description: Participants: The VELO-P was administered to
29 parents of children with a history of CP +/- CL from ages 5;0-6;11,
as part of a larger study. The VELO-Y was not administered based on
participant age. The VELO-P scores were compared with the perceptual ratings of hypernasality, ANE, and speech acceptability using the
Cleft Audit Protocol for Speech - Audit-Americleft Modiﬁcation
(CAPS-A-AM) (Chapman et al., 2016) rating scales, articulation ﬁndings from the standardized, Goldman Fristoe Test of Articulation-3
(GFTA-3). Ratings were completed by two SLPs from the
Americleft Speech Outcomes Group (ASOG) and one additional
SLP trained in this methodology. The GFTA-3 was administered
and scored by one of the SLPs. The VELO-P ﬁndings were also compared with the results obtained from the Intelligibility in Context Scale
(ICS) (McLeod, Harrison & McCormack, 2012) and to Nasalance
scores captured by the Kay Pentax Nasometer II.
Results: The mean total VELO-P score was 81.86. Scores ranged from
58.86-100, with a standard deviation of 12.77. The VELO-P subtest of
speech limitations was moderately correlated with situational difﬁculty
(Pearson r= 0.70, p=.00.), emotional impact (Pearson r=.61, p=.00)
and the impact on the caregiver (Pearson r= 0.68, p=.00). In addition,
the VELO-P total score had a strong positive correlation with the ICS
(Pearson r=.85, p=.00). Further analysis of the VELO-P with
GFTA-3 results will be examined through statistical analysis.
Conclusions: While the VELO scores did not signiﬁcantly correlate to
direct speech measures instrumental measures, they did provide
important information about the parents’ perceptions of the impact
of their child’s speech in routine communicative situations. Future
research should expand the number of samples and age range of the
children in order to include VELO-Y.

103. Speech Analysis of Patients with Cleft Palate
using Artiﬁcial Intelligence Techniques: A Systematic
Review
Andi Zhang (1), Rachel Pyon (1), Alexander Lin (3)
(1) Saint Louis University School of Medicine, Saint Louis, MO, (2) Saint
Louis University School of Medicine, St. Louis, MO, (3) Saint Louis
University School of Medicine, St Louis, MO
Background/Purpose: Patients with cleft palate (CP) have primary
cleft palate repair at infancy, but some children experience persistent
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hypernasality (HN) years later, which can be improved with revision
speech surgery. Assessments of postoperative HN are performed by
speech language pathologists (SLPs) who require extensive perceptual
training. Shortage of SLPs, which exacerbates the health disparities
among children with CP, is well documented. Speech assessments
are thus integral to both CP speech diagnosis and continued monitoring following CP speech surgery. Automated HN detection tools
could help patients in underserved areas seek qualiﬁed SLPs earlier,
and thus reduce barriers to care. This systematic review analyzes
the utility of current machine learning (ML) artiﬁcial intelligence
algorithms that automatically evaluate HN to get earlier referrals to
qualiﬁed SLPs, comparing the type of ML algorithms used and their
respective accuracies.
Methods/Description: On August 18 2021, searches were conducted
across 8 databases: PubMed, SCOPUS, Cochrane, IEEE, ACM
digital library, Linguistics & Language Behavior, Comm & Mass
Media, PsychInfo, and CINAHL. Search terms used were:
(Artiﬁcial Intelligence OR Machine Learning OR Neural networks
AND Cleft lip OR Cleft palate OR Hypernasality OR
Velopharyngeal Insufﬁciency). To be included, papers needed to
describe ML algorithms for CP speech detection and report concordance to human speech clinicians.
Results: Database searches yielded 135 unique articles. 5 articles met
full inclusion criteria and 1 additional article was identiﬁed by hand
searching references of articles that passed initial screening. 7
machine learning techniques were identiﬁed. These algorithms were
categorized as either Deep learning (DL, n=4) or Non-deep learning
(NDL, n=3) algorithms. DL algorithms include Deep Neural
Networks (DNN), Recurrent Neural Networks (RNN), Convoluted
Neural Networks (CNN), and Long Short-Term Memory Networks
(LSTMs). NDL algorithms include Gaussian mixture model
(GMM), Hidden Markov Models (HMMs), and Support vector
machines (SVMs). The pooled average concordance for DL algorithms was 0.89 (average database size = 173.5), and 0.83 (average
database size = 55.7) for NDL algorithms.
Conclusions: ML algorithms show promise for automated detection of
hypernasality in patients with cleft palate, to help screen for when SLP
evaluation is needed. While both DL and NDL algorithms displayed
high concordances, DL algorithms had higher concordances, suggesting greater utility of the multi-layered construct of DL for automatically detecting HN. However, NDL algorithms require smaller
database size (less samples), which can also be advantageous.
Future comparative studies are needed to establish the external validity of these ML algorithms and to determine their clinical utility.

104. Post-operative Hypocalcemia in Patients with
22q11.2 Related Disorders
Jill Arganbright (1), Meghan Tracy (1), Ashna Mahadev (1), Srivats
Narayanan (3)
(1) Children’s Mercy Hospital, Kansas City, MO, (2) Children’s Mercy
Kansas City, Kansas City, MO, (3) University of Missouri-Kansas City,
Kansas City, MO
Background/Purpose: Patients with 22q11.2 deletion syndrome
(22qDS) are at increased risk of hypocalcemia due to parathyroid
abnormalities. Current guidelines recommend checking serum
calcium pre- and postoperatively for these patients. However, adherence to these recommendations in clinical practice is not welldescribed nor is the frequency of postoperative hypocalcemia, particularly for non-cardiac surgeries. This study aimed to characterize
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adherence to clinical guideline recommendations and to determine
the rate of postoperative hypocalcemia in children with 22qDS.
Methods/Description: This study includes 142 consecutive patients
(0-18 years) diagnosed with 22qDS. All operative procedures were
recorded for these patients; the procedures were binarized as cardiac
procedures or non-cardiac procedures. Pre-, peri-, and postoperative
serum calcium and ionized calcium levels were noted. Preoperative
calcium monitoring was considered within 6 months before procedures. Postoperative calcium monitoring was considered within 48
hours after procedures. Ionized calcium was considered low if it
was <1.13mmol/L and serum calcium was considered low if was
<8.6mg/dl.
Results: This study includes 142 patients, of which 124 (87%) had at
least one recorded operative procedure. These 124 patients collectively underwent 625 procedures (mean 5.0 procedures per patient;
range 1-21). Of the 625 procedures, 93 were cardiac procedures and
532 were non-cardiac procedures. We reviewed the frequency of
calcium monitoring before and after each of these procedures.
Among the 93 cardiac procedures, 90 (97%) procedures had preoperative calcium monitoring, and 87 (94%) had postoperative calcium
monitoring. Among the 532 non-cardiac procedures, 317 (60%) had
preoperative calcium monitoring, and only 91 (17%) had postoperative calcium monitoring. The differences of pre- and postoperative
calcium monitoring rates between the cardiac and non-cardiac procedures were both statistically signiﬁcant (p<0.001). Next, we reviewed
the frequency of postoperative hypocalcemia for those who underwent
operative procedures with postoperative calcium monitoring. We
found 55 patients who underwent at least one cardiac procedure that
included postoperative calcium monitoring, of which 73% (n=40)
had postoperative hypocalcemia. We noted 55 patients who underwent at least one non-cardiac procedure that included postoperative
calcium monitoring, of which 51% (n=28) had postoperative hypocalcemia. Lastly, 40 patients underwent all of their procedures with no
postoperative calcium monitoring.
Conclusions: This is the largest study to demonstrate the presence of
postoperative hypocalcemia in children with 22q following noncardiac surgeries, which occurred in 51% of our patients. This study
also suggests low adherence to the current published 22q guidelines
for monitoring calcium before and after surgery. Future studies are
needed to better understand the risk of postoperative hypocalcemia
in patients with 22qDS.

105. Comparison of Clonidine and Gabapentin in
Peri-Operative Recovery After Primary Palatoplasty
Alison Kaye (1), Meghan Tracy (1), Katherine Shedd (1), Jennifer Flum (1),
Elizabeth Edmundson (1), Jacqueline Bartlett (2)
(1) Children’s Mercy Kansas City, Kansas City, MO, (2) Children’s Mercy
Hospital, Kansas City, MO
Background/Purpose: Reports of increasing patient misuse or dependence on opioids has forced physicians to look for ways to decrease
reliance on opioids for post-operative pain management. Surgeons
have begun to explore multimodal ’enhanced recovery’ protocols to
ﬁnd reliable ways to improve recovery with standardized regimens.
Infants undergoing palatoplasty for cleft palate are often agitated
upon emergence and remain in the hospital because of presumed
pain and poor oral intake. We aimed to identify non-narcotic pain
agents to help improve recovery after cleft palate repair. We compared
experimental cohorts using oral clonidine and oral gabapentin as independent pain modulators to see if opioid requirement or hospital
length of stay could be decreased in this vulnerable population.
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Methods/Description: This is a single-center IRB-approved study
from a tertiary pediatric hospital reviewing the use of post-operative
pain measures, opioid use, and hospital length of stay after primary
cleft palate repair. Two experimental cohorts, using scheduled doses
of oral clonidine or gabapentin, were collected in a serial fashion
over consecutive 14-month time periods between January 2019 and
July 2021. These cohorts were retrospectively compared to a control
group to assess perioperative outcomes after primary palatoplasty.
Results: The clonidine and gabapentin cohorts had 27 and 22 patients,
respectively. The retrospective control cohort included 30 infants
undergoing primary palatoplasty who did not receive any clonidine
or gabapentin. Post-operative medications in each cohort included a
combination of IV fentanyl, IV or oral acetaminophen, ibuprofen,
and oxycodone, +/- oral clonidine and/or oral gabapentin.
Oxycodone was dosed according to weight as needed for moderatesevere pain not responding to other oral measures. 78 of 79 total
patients received post-operative oxycodone. The control cohort took
on average 4.46 doses of oxycodone over 19.2 hours. The clonidine
cohort required 4.41 doses over 23.52 hours. The gabapentin cohort
required 4.00 doses over 17.52 hours. Patients in both experimental
cohorts were subjectively reported to have decreased agitation as compared with controls although the pain scales and delirium scores
showed no signiﬁcant differences from controls. Hospital length of
stay was lowest in the gabapentin group at 1.09 days compared
with 1.3 days for the control cohort and 1.37 days in the clonidine
cohort.
Conclusions: This comparative cohort study indicates that gabapentin
use was associated with reductions in inpatient oxycodone use and
hospital length of stay as compared with the clonidine and control
cohorts. The clonidine cohort showed even a slight increase in perioperative oxycodone use and length of stay as compared with the control
group. Despite subjective reports of improved recovery for both clonidine and gabapentin, only gabapentin use demonstrated measurable
improvements in recovery experiences for patients undergoing
primary cleft palate repair.

106. Associations of Facial Ratios, Attractiveness, and
Masculinity-Femininity: Insights from 597 Individuals
Dillan Villavisanis (1), Daniel Cho (1), Connor Wagner (1), Jessica Blum
(1), Liana Cheung (1), Jesse Taylor (1)
(1) Children’s Hospital of Philadelphia, Philadelphia, PA, (2) University of
Pennsylvania Perelman School of Medicine, Philadelphia, PA
Background/Purpose: Males and females have known differences in
anatomic facial features, including increased chin and jaw protuberance in males and vermillion lip exposure in females. Previous
studies have evaluated the inﬂuence in facial features to determine
male and female sex; however, many studies have relied on prototypical renderings or artiﬁcial faces in relatively small sample sizes.
Using a large set human photos and raters, this study hypothesized
1) certain anatomic facial ratios are associated with perceptions of
masculinity and femininity; 2) these associations may persist when
evaluating masculinity in females and femininity in males; and 3)
interactions of these anatomic facial ratios can predict sex and perceptions of masculinity-femininity.
Methods/Description: Five hundred and ninety-seven individuals
were included from the Chicago Face Database, a publicly available
domain of anatomic facial measurements and metrics by 1,087
raters on social characteristics. Ratings of masculinity-femininity
and binary sex (male or female) data were compared to facial
anatomic indices. Indices were used to characterize facial feature
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relativity, where higher ratio scores indicated relatively more
facial
For example, nasal width ratio
 feature representation.

interalar width
× 100. Additional indices included nasal length,
=
face width
eye height, eye width,forehead, lip,
 and chin. The facial index
face height
× 100.
measuredfacial index =
face width
Results: In the total cohort, Spearman’s correlations revealed femininity was associated with nasal length index (ρ = 0.219, p < 0.001), lip
index (ρ = 0.131, p < 0.001), and eye height (ρ = 0.357, p <0.001) and
width (p = 0.202, p < 0.001) indices, while masculinity was associated
with nasal width index (ρ = 0.175, p < 0.001) and chin index (ρ =
0.234, p < 0.001). The facial index was not signiﬁcantly associated
with masculinity or femininity. Among males alone (n = 290), femininity was associated with increased nasal length (ρ = 0.236, p <
0.001) and eye height (ρ = 0.277, p = < 0.001), and among females
alone (n = 307), masculinity was associated with nasal width index
(ρ = 0.132, p = 0.021). Linear regression models revealed interactions
between attractiveness and eye height index predicted femininity (β =
0.216, SE = 0.088, z = 0.693, p = 0.014). Logistic regression models
revealed increased nasal width and chin indices interact to predict
male sex (β = 0.013, SE = 0.005, z = 2.669, p = 0.008), while
nose length and lip indices interact to predict female sex (β =
-0.018, SE = 0.008, z = -2.325, p = 0.020).
Conclusions: This study demonstrates signiﬁcant associations of
certain facial ratios with ratings of masculinity and femininity using
a large dataset of human photographs. Some of these associations
persist even in relation to masculinity in females and femininity in
males. Additionally, these facial ratios interact to predict male and
female sex, which could have implications for optimization of facial
feminization/masculinization results.

107. The Yin and Yang of Primary Unilateral Cleft Lip
and Nose Repair: Opposing cleft and non-cleft side
changes and the importance of balance in achieving
harmony
Benjamin Massenburg (1), Ezgi Mercan (1), Russell Ettinger (1), Raymond
Tse (1)
(1) Seattle Children’s Hospital, Seattle, WA
Background/Purpose: The unilateral cleft lip nasal deformity is
complex, and a lack of objective assessments may lead to false
assumptions that prevent optimal management. Accepted treatment
goals focus on correction of the cleft side of the nasolabial region.
However, recent 3D stereophotogrammetric studies have revealed
that progressive deformity can be modelled in relation to severity
with alterations on both the cleft and non-cleft sides. While our
5-year outcome study has suggested that non-cleft side alterations
occur with surgery, confounders from growth, facial animation, and
scar maturation do not allow us to attribute those changes directly
to treatment. The purpose of this study was to determine if non-cleft
side changes occurred with primary cleft lip repair and if so, how
those changes contribute to overall nasolabial balance.
Understanding the mechanisms in which surgical changes are produced can help to redeﬁne treatment goals, improve techniques, and
avoid iatrogenic deformities.
Methods/Description: We examined the intraoperative pre- and postoperative 3D images of 36 consecutive patients undergoing primary
repair. Images were registered and standard indirect anthropometric
analysis was conducted with additional measures of columellar and
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philtral heights. Changes in dimensions and measures of balance were
assessed using t-test (p<0.05). A regression model was created to estimate noncleft philtral height shortening using preoperative severity
measurements.
Results: Cleft and non-cleft side measurements changed in opposing
directions as indices of nasolabial balance normalized. As the columella centralized, the cleft nostril and nasal base widths narrowed
(-3.2 and -7.1 mm, p<0.01), while the non-cleft dimensions
widened (+0.3 and +1.3 mm, p<0.01). As the columellar height
cleft-to-noncleft ratio changed from 0.57 to 1.06 (p<0.01), the cleft
side columellar height increased (+1.3 mm, p<0.01) while non-cleft
side height shortened (-0.5 mm, p<0.01). As the philtral height
cleft-to-noncleft ratio normalized from 0.49 to 0.97 (p<0.01), the
cleft philtral height increased (+2.7 mm, p<0.01) while the non-cleft
side shortened (-1.6mm, p<0.01). Reduction in non-cleft philtral
height averaged 20% but varied with measures of pre-operative
severity including columellar angle (R=0.64), the difference in philtral heights (R=0.68), and lateral deviation of subnasale (R=0.77).
We observed changes in the shapes of anatomic subunits on both
cleft and non-cleft sides.
Conclusions: When correcting the unilateral cleft lip nasal deformity,
it is inadequate to focus on the cleft side alone. Opposing changes
occur on both the cleft and non-cleft sides, and insights into these
changes are critical to improving care. We found that tissue does
not need to be added to ’lengthen’ the columella, non-cleft philtral
height shortening can be estimated, and morphology of anatomic subunits change on both cleft and non-cleft sides. The concept of opposing changes should be incorporated in the care that we provide.

cleft surgery. Hospital and physician costs were determined using
CPT codes for major and minor cleft lip revisions to estimate the
burden of care.
Results: A total of 111 patients with UCL nasal deformities ± palate
underwent TLR and 129 patients underwent ECLR. The average
follow-up time was 58 months for the TLR cohort and 25 months
for the ECLR cohort. The actual revision rate for TLR, including
patients who were recommended revision but did not proceed to
surgery was 31.73%; the major and minor revision rate in this
cohort was 7.69% and 21.15%, respectively. The recommended revision rate in ECLR was 13.21%, with a major revision rate of 1.89%
and a minor revision rate of 7.55%. Excluding patients with follow-up
less than 36 months, the TLR cohort (n=69) revision rate was 42.65%
and 24.39% in the ECLR cohort (n=41). On average, revision surgery
for the ECLR cohort was $32,188 versus $28,047 in the TLR cohort.
Our previous analysis has shown that NAM care costs on average
$2,132 in lost income per family and $12,290 in direct costs for the
hospital, physician, and device. Including NAM care costs into the
TLR cohort, the fully-burdened cost of the TLR cohort is $42,469
per patient.
Conclusions: Examining patients with follow-up greater than 36
months, there is a 42.81% reduction in total revisions when comparing
TLR to ECLR. When evaluating the overall, fully-burdened care of
TLR to ECLR, this reduction represents a cost savings of
$1,026,106 per 100 patients, which can be redirected into the health
care system. This not only represents massive savings in healthcare
costs but also translates into an overall decreased surgical burden
for the patient and family.

108. Decreasing the Burden of Care on Patients with
Cleft Lip Nasal Deformities Using Early Cleft Lip
Repair

109. Evaluation of the Effectiveness of Multimodal
Analgesia Combining a Modiﬁed ERAS Protocol and
Supra-zygomatic Maxillary Nerve Block in Cleft
Palate Repair

Christian Jimenez (1), Katelyn Kondra (1), Eloise Stanton (1), Nicolas
Malkoff (1), Laya Jacob (1), Erik Wolfswinkel (1), Mark Urata (1),
William Magee (1), Jeffrey Hammoudeh (7)
(1) Keck School of Medicine of the University of Southern California, Los
Angeles, CA, (2) Keck School of Medicine, Los Angeles, CA, (3)
University of Southern California, Keck School of Medicine, Los angeles,
CA, (4) Children’s Hospital of Los Angeles, Los Angeles, CA, (5)
Children’s Hospital Los Angeles/Keck School of Medicine of USC/Ostrow
School of Dentistry of USC, Los Angeles, CA, (6) University of Southern
California, Los Angeles, CA, (7) Children’s Hospital Los Angeles, Los
Angeles, CA
Background/Purpose: Cleft lip nasal deformities are one of the most
common congenital anomalies in the United States with recent lifetime cost estimates totaling $101,000 per new diagnosis. Early cleft
lip repair (ECLR) (1-3 months of age) for unilateral cleft lip (UCL)
has been the mainstay of cleft lip reconstruction at our institution
for the past 6 years. Prior to the introduction of ECLR, traditional
lip repair (TLR) was performed at 3-6 months of age with or
without adjunctive nasoalveolar molding (NAM). This study aims
to determine if ECLR is advantageous for reducing the need for
cleft lip nasal revisions as the child ages.
Methods/Description: This is an IRB-approved, retrospective review
performed on all patients with UCL nasal deformities ± palate who
were non-syndromic and received cleft lip nasal repair by two
senior attending surgeons from 2009 to 2021. Clinical and operative
reports were examined for demographic and perioperative information. Three-dimensional photographs were reviewed by both senior
attending surgeons and an independent distinguished professor in

Stefanie Hush (1), Colin Brady (1), Kalyani Pandya (1), Kayla Hatcher (1),
Joseph Williams (1), Magdalena Soldanska (1), Alexis Rothermel (1)
(1) Children’s Healthcare of Atlanta, Atlanta, GA, (2) Childrens Healthcare
of Atlanta, Atlanta, GA
Background/Purpose: We have previously shown the effectiveness of
a modiﬁed Enhanced Recovery after Surgery (ERAS) protocol in
primary cleft palatoplasty in the reduction of peri-operative narcotic
utilization, length of stay, and time to ﬁrst oral intake. Additionally,
several studies have evidenced the utility of supra-zygomatic maxillary blocks (SMB) in the reduction of opioid use following cleft palatoplasty. Consequently, we sought to evaluate the additive beneﬁt of
multimodal analgesia by combining SMB and ERAS (SMB/ERAS)
protocols in primary palatoplasty.
Methods/Description: Between August 2020 and August 2021,
patients undergoing SMB/ERAS during primary cleft palatoplasty
were prospectively collected and compared to controls receiving
ERAS alone. Patient demographics, narcotic utilization (milligram
morphine equivalents, MME), length of service (LOS), and feeding
parameters were analyzed for comparison.
Results: Between August 2020 and August 2021, 36 patients underwent palatoplasty with multimodal SMB + ERAS and were compared
to historical ERAS controls. There was no signiﬁcant difference in
demographics between groups. Postoperative narcotic utilization
was less in the multimodal SMB/ERAS cohort (0.0 ± 0.0 MME)
when compared to ERAS alone (0.07 ± 0.36 MME). Additionally,
LOS was decreased by 12.1% (SMB/ERAS: 24.5 ± 9.3 h vs ERAS:
27.9 ± 11.0 h) and oral intake increased by 15.2% (SMB/ERAS:
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25.7 ± 13.4 mL/h vs ERAS: 22.3 ± 10.0 mL/h) when multimodal
analgesia was employed.
Conclusions: While we have previously shown that institution of
ERAS alone is effective in mitigating postoperative narcotic utilization and prolonged convalescence in primary palatoplasty, multimodal therapy with SMB/ERAS serve to potentiate these beneﬁts
with an even further decrease in narcotic utilization and LOS, while
promoting improved post-operative oral intake.

110. A 3-Dimensional evaluation of the effects
of unilateral vertical mandibular distraction
osteogenesis on airway volume among patients
with hemifacial microsomia
Sarah Pak (1), Rany Bous (1), Claudia Acosta Lenis (1), Anand Kumar (1),
Manish Valiathan (3)
(1) Case Western Reserve University, Cleveland, OH, (2) Case Western
Reserve University School of Medicine, Cleveland, OH, (3) CWRU,
Cleveland, OH
Background/Purpose: Hemifacial microsomia (HFM) is a congenital
condition characterized by hypoplasia of the structures within the ﬁrst
and second branchial arches that can present in various degrees of
severity. HFM is characterized by facial asymmetry, with unilateral
underdevelopment of the mandible and/or maxilla, orbital asymmetry,
ear deformities, soft tissue asymmetry, and nerve involvement.
Unilateral vertical mandibular distraction osteogenesis (UVMD) is a
common interceptive treatment approach for addressing skeletal discrepancies among patients with HFM. The purpose of this study
was to evaluate the volumetric airway changes following UVMD
among patients with hemifacial microsomia (HFM).
Methods/Description: This retrospective study included 5 consecutive
patients with HFM who underwent UVMD for correction of vertical
mandibular asymmetry. Patients with complete records and a
minimum of 6 months of clinical follow-up post-consolidation were
included. Pre-treatment (T0), post-treatment (T1), and at least 6
months post-consolidation (T2) follow-up CBCT volumes were
imported into Dolphin 3D software, which was used to measure the
volume of the nasopharynx (NP), oropharynx (OP), and area of
maximum constriction (MC). A second investigator re-measured the
5 subjects for reliability analysis. Wilcoxon signed-rank test was
used for non-parametric paired comparisons between T0-T1, T1-T2,
and T2-T3.
Results: Five patients met the inclusion criteria (mean age= 10.4
years; 1 Female, 4 males). Intraclass correlation showed excellent
interrater reliability (r > .86, P < .001). A signiﬁcant increase of OP
volume was observed post-distraction, (mean increase 56%) (T0=
7627 Â± 3700, T1 = 11952 ± 4643; P = .043), which decreased
by 13% from T1-T2 at 6 months post-consolidation (T2 = 10355 ±
5652). Similarly, a signiﬁcant increase of the total airway volume
by 48% was observed between T0-T1 (T0 = 11311 ± 3665, T1 =
16809 Â± 6002; P = .044), which decreased by 7% from T1-T2
(T2 = 15652 Â± 7306). However, no statistically signiﬁcant
changes (P >.05) were observed for NP (T0= 3000 ± 1045; T1 =
3223 ± 1138; T2 = 3140). MC increased by a mean of 60%
between T0-T1, and decreased by 4% between T1-T2, although the
change was not statistically signiﬁcant (T0= 92 ± 72, T1 = 148 ±
73; T2 = 142 ± 84; P = 0.1).
Conclusions: UVMD may signiﬁcantly increase the OP airway
volume, the total airway volume, and the area of maximum constriction among patients with HFM. Changes were evident after 6 months
post-consolidation, although minor relapse was observed. However,
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the NP volume does not seem to increase in response to UVMD.
Airway and sleep assessments may be an integral part of the evaluation and the treatment plan for patients with HFM, since surgical intervention may have positive effects on the airway volume. Prospective
studies with a larger sample size may be needed to conﬁrm the ﬁndings of the current study.

111. High-Volume Orthognathic Surgery: Disparities
in Patient Populations, Admission Charges, and
Surgical Complications
Christopher Kalmar (1), Sara Chaker (1), Matthew Pontell (1), Nicholas
O’Sick (1), Luis Vega (1), Michael Golinko (1)
(1) Vanderbilt University Medical Center, Nashville, TN
Background/Purpose: Pediatric craniofacial procedures have substantial admission costs and limited subspecialty providers across the
country, which may have a differential impact on certain populations.
The purpose of this study is to elucidate the disparities of ﬁnancial
burden undergoing orthognathic surgery based on family demographics and hospital case volume.
Methods/Description: Retrospective cohort study was conducted of
orthognathic procedures performed in the United States from 2010
through 2020 using the PHIS database. Patients aged 12 years and
older were included. Admission charges and patient demographics
were analyzed in context of preoperative, intraoperative, and postoperative characteristics.
Results: During the study interval, 6640 patients underwent orthognathic surgery, including LF1 (59.2%, n=3928), BSSO (14.4%,
n=959), and double-jaw surgery (26.4%, n=1753). Patients undergoing LF1 were billed signiﬁcantly more than those undergoing
BSSO (p<.001). Admission costs for orthognathic surgery have
been signiﬁcantly increasing over the past ten years (p<.001;
$4884.71/year), more than doubling from 2010 ($41943) to 2020
($83755). Inpatient procedures represented 84.0% of cases
(n=5578) and these admission costs went from $48700 to $89949,
whereas outpatient procedures represented 16.0% of cases (n=1062)
and these admission costs went from $29676 to $40753 after adjustment for inﬂation. High-volume hospitals at the 80th percentile performed 252 orthognathic procedures during the ten-year study
interval. Proportion of patients treated at high-volume hospitals was
signiﬁcantly different across regions of the country (p<.001).
Patients from New England were most likely to be treated at highvolume centers (84.3%, n=520 of 617), whereas those in the West
North Central (0.0%, n=0 of 321) and East South Central (0.0%,
n=0 of 196) region were the least likely to be treated at high-volume
centers. Household income was signiﬁcantly higher for patients
treated at high-volume hospitals (p<.001, $52236 vs $48973).
Hospital admission charges were inversely proportional to hospital
case volume (p<.001; B= $44.52/case). High-volume hospitals
charged patients signiﬁcantly less than other hospitals for orthognathic procedures (p<.001, $62983 vs $65355). High-volume hospitals were signiﬁcantly more likely to perform double-jaw
procedures than other hospitals (p<.001, 28.5% vs 23.0%), yet highvolume hospitals were less likely to have surgical complications than
other hospitals (p=.014, 4.5% vs 5.9%).
Conclusions: High-volume hospitals were signiﬁcantly more likely to
perform double-jaw procedures than other hospitals, yet high-volume
hospitals were less likely to have surgical complications. Patients with
higher income were more likely to be treated at high-volume hospitals,
and high-volume hospitals had signiﬁcantly lower admission charges
for orthognathic surgery.
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112. Visual Perceptions of Hemifacial Microsomia
Reconstruction: A Prospective Study with Eye
Tracking Technology and Linear Mixed Effect Model
Analysis
Dillan Villavisanis (1), Clifford Workman (1), Zachary Zapatero (1), Giap
Vu (1), Liana Cheung (1), Jessica Blum (1), Daniel Cho (1), Jordan Swanson
(1), Scott Bartlett (1), Anjan Chatterjee (1), Jesse Taylor (1)
(1) Children’s Hospital of Philadelphia, Philadelphia, PA, (2) The University
of Pennsylvania, Philadelphia, PA, (3) The Children’s Hospital of
Philadelphia, Philadelphia, PA
Background/Purpose: Craniofacial and plastic surgery aim to reconstruct facial anomalies in an effort to approach ’ideal normal’ appearance. However, facial areas attracting the most visual attention in a
variety of craniofacial pathologies are poorly understood, with a
limited number of studies employing eye-tracking technology to successfully characterize these areas of interest. Hemifacial microsomia
(HFM) is ideal for studying gaze patterns due to its implications for
speciﬁc facial regions, most commonly the jaws and ear. This study
aims to determine lay person visual attention of pre- and postreconstruction HFM patients using eye-tracking technology.
Methods/Description: Publicly available images of seventeen patients
with hemifacial microsomia pre- and post-jaw reconstructive procedures were used in this study. Four discrete areas of interest (AOIs)
were deﬁned on the anomalous side of each face as the forehead
and orbit (FO) region, cheek and ear (CE) region, nose and lip (NL)
region, and mandible and chin (MC) region. The Tobii Pro Nano eyetracking system was used to register participant visual ﬁxations (the
maintenance of visual gaze on a single location), durations, and patterns. 30 participants completed two consecutive trials consisting of
68 total images for ﬁve seconds each (34 in normal orientation and
34 in mirrored orientation to account for left gaze bias).
Results: 23,215 visual ﬁxations were captured over 60 trials within
deﬁned AOIs. Linear mixed effect models in RStudio evaluated if
visual ﬁxations in each AOI were affected by surgical reconstruction.
Analysis revealed signiﬁcantly decreased postoperative visual ﬁxations in the MC region [447 (55.4%) pre-reconstruction, 359
(44.6%) post reconstruction; Î² = -0.220, SE = 0.071, z = -3.084, p
= 0.002] and CE region [1380 (52.3%) pre-reconstruction, 1260
(47.7%) post-reconstruction; Î² = -0.090, SE = 0.040, z = -2.22, p
= 0.026]. Analysis also revealed signiﬁcantly increased postoperative
visual ﬁxations in the FO region [5855 (49.3%) pre-reconstruction,
6032 (50.7%) post-reconstruction; Î² = 0.066, SE = 0.021, z =
3.096, p = 0.002]. Surgical reconstruction did not signiﬁcantly inﬂuence visual attention to the NL region (3894 (49.4%) prereconstruction, 3988 (50.6%) post-reconstruction) based on closest
ﬁt to the null model.
Conclusions: Following surgery to improve jaw form and function for
patients with HFM, laypersons demonstrated signiﬁcantly less visual
attention to the CE and MC regions and increased visual attention to
the FO region. These ﬁndings suggest postoperative improvement
towards aesthetic normalcy may reduce visual attention to previously
anomalous anatomy, an important ﬁnding for surgeons and patients
alike.

113. The Impact of Neonatal Mandibular Distraction
on Long-Term Mandibular Growth and Morphology
Justin Beiriger (1), Miles Pfaff (1), Maryanna Owoc (1), Adi Mittal (1),
Sarah Erpenbeck (1), Madeleine Bruce (1), Justine Lee (1), Joseph Losee
(1), Jesse Goldstein (1)
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(1) University of Pittsburgh School of Medicine, Pittsburgh, PA, (2)
Children’s Hospital of Pittsburgh, Pittsburgh, PA, (3) UPMC, Pittsburgh,
PA, (4) University of California Los Angeles, Los Angeles, CA
Background/Purpose: Mandibular distraction osteogenesis (MDO) is
the gold standard treatment for upper airway obstruction associated
with Robin Sequence (RS). The long-term effects of MDO on mandibular morphology approaching or at skeletal maturity remain
unknown. The objective of this study was to morphologically characterize the mandibles of MDO and conservatively-managed (CM) RS
patients at or approaching skeletal maturity.
Methods/Description: Mandibular morphometric analysis was performed on MDO and CM patient mandibles via 3D-rendered computed tomographic (CT) images. Age- and sex-matched unaffected
controls were used for comparison. Mean Â± standard deviation
was reported, student’s t test was utilized, and a p-value of 0.05 or
less was considered statistically signiﬁcant.
Results: Twelve RS patients (57.1% female; 21% syndromic) were
included: 5 CM and 7 MDO. The average age at MDO was 2.9 ±
3.6 months. Age at latest CT was 17.3 ± 2.3 years for the CM
group and 16.5 ± 2.9 for the MDO group. When compared to controls,
CM patient mandibular body length was shorter, volumetrically
smaller, and the anterior symphyseal angle was more obtuse
(p=0.009, p=0.05, and <0.001, respectively). When compared to controls, the MDO patient ramus height and body length were shorter
(p=0.008 and <0.001, respectively), the gonial angle and anterior
symphyseal angle were more obtuse (p=0.013 and <0.001, respectively), and mandibular volume was less (p=0.043).
Conclusions: Neonatal MDO was associated with morphologic
changes unique to the RS mandible at or approaching skeletal maturity. This study provides further insight into the long-term effects of
MDO on mandibular morphology and the importance of continuing
to optimize MDO parameters to limit long-term interventions.

114. Quantitative Analysis of Alar Base Asymmetry in
Patients with Unilateral Cleft Lip and Nasal Deformity
Denzil Mathew (1), Lucas Harrison (1), Lionel Kameni (1), Rami Hallac
(1), Christopher Derderian (2)
(1) University of Texas Southwestern, Dallas, TX, (2) University of Texas
Southwestern Medical Center, Dallas, TX, (3) UT Southwestern Medical
Center, Dallas, TX
Background/Purpose: The cleft lip and nasal deformity often presents
with midfacial skeletal asymmetry involving the cleft side piriform
aperture and nasal alar base. This skeletal asymmetry inﬂuences the
cleft alar base positioning which end up more posteriorly and inferiorly compared to the unaffected side. Orthognathic surgery is often
used to correct the resulting class III malocclusion and advance the
maxilla, yet there is often residual asymmetry affecting the alar
base. This study aims to quantitatively measure the baseline degree
of midfacial skeletal asymmetry at the alar base region in patients
with a unilateral cleft lip and nasal deformity.
Methods/Description: A retrospective analysis of 19 patients with unilateral cleft lip and nasal deformity undergoing a LeFort procedure
was performed. Pre-operative CT images were converted to 3D soft
tissue and skeletal models. The non-cleft side was mirrored across a
mid-sagittal plane to lay over the cleft side. The distance from the
cleft side to the non-cleft side was calculated to determine the differences in depth projection. Pre-operative measurements were taken at
the most lateral points of the skeletal piriform aperture between the
skeletal cleft side to non-cleft side, skeletal non-cleft side to soft
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tissue cleft side, and soft tissue cleft side to non-cleft side.
Post-operative measurements were calculated from virtual surgical
planning 3D ﬁles. Average alar base soft tissue volume was also calculated using 3dMD Vultus.
Results: In our study, 11 patients had a left-sided cleft while 8
patients had a right-sided cleft. In our pre-operative analysis, the
average distance between the noncleft-side skeletal alar base to the
cleft-side skeletal alar base was 4.45mm which improved to
2.81mm after surgical planning (p=0.001). The average distance
between the skeletal noncleft-side alar base to the soft tissue
cleft-side alar base was 10.27mm which improved to 8.92mm
(p=0.007). The average soft tissue distance between the cleft and
non-cleft side was 1.12mm which increased to 1.13mm after
virtual surgical planning (p=0.98). The average alar base soft
tissue volume on the cleft side was 1318.6 mm3 compared to the
non-cleft side which was 984.15 mm3.
Conclusions: There is signiﬁcant asymmetry in the skeletal and soft
tissue regions of the alar base in patients with UCL. The cleft ala is
positioned more posteriorly when compared to the non-cleft ala
which is due to a deﬁciency of both skeletal and soft tissue components. Surgical options should address both factors when planning
to project the alar base more anteriorly and correct the skeletal
asymmetry.

115. Clinical and Radiographic Predictors of
Orthognathic Surgery in Cleft Lip and Palate Patients
Justin Beiriger (1), Cleo Yi (1), Zhazira Irgebay (1), Allison Mak (1), Lena
Vodovotz (1), Madeleine Bruce (1), Joseph Mocharnuk (1), Miles Pfaff (1),
Lindsay Schuster (1), Jesse Goldstein (1)
(1) University of Pittsburgh School of Medicine, Pittsburgh, PA, (2)
University of Pittsburgh, School of Dental Medicine, Orthodontic
Residency Program, Pittsburgh, PA, (3) UPMC, Pittsburgh, PA, (4)
Children’s Hospital of Pittsburgh, Pittsburgh, PA
Background/Purpose: Patients with cleft lip and palate undergo surgical lip and palate repairs during the ﬁrst few years of life. Patients who
have undergone these repairs, particularly palate repairs for those with
bilateral (BCLP) or unilateral cleft lip and palate (UCLP), are associated with maxillary hypoplasia and relative mandibular prognathism
observed between 8 and 15 years of age. This midface deﬁciency
may indicate the patient for distraction osteogenesis or orthognathic
surgery (OGS) after the pubertal growth spurt. Clinicians and families
will beneﬁt from predictive models and prognostic factors that may
anticipate the likelihood or severity of OGS. Previous studies have
demonstrated cephalometric predictors for OGS among patients
with UCLP. Our study aims to contribute further to this data and to
identify additional predictors for patients with UCLP, BCLP, and isolated cleft palate (ICP).
Methods/Description: This is a retrospective case-control study.
Patients born in 2006 or earlier with ICP, UCLP, or BCLP and
history of palate repair and OGS were compared with those that did
not have OGS at skeletal maturity. Patients were frequency-matched
based on cleft type. Multiple logistic regression was used to assess
predictor signiﬁcance.
Results: 116 patients (65:51 M:F) who underwent OGS (17 ICP, 56
UCLP, 43 BCLP) and 112 patients (64:48 M:F) who did not (18
ICP, 57 UCLP, 37 BCLP) were included. Patients underwent
OGS at an average age of 17.2 ± 2.7 years. Among patients with
UCLP, primary pharyngoplasty (p=0.03) was associated with
OGS. For patients with UCLP and BCLP, primary lip repair
(p<0.001) and the number of lip revisions (p=0.001) were
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signiﬁcantly associated with OGS. Primary alveolar bone graft
(ABG) (p<0.001), primary pharyngoplasty (p<0.001), and the
number of pharyngoplasty revisions (p=0.008), were signiﬁcant
for patients with UCLP, BCLP, and ICP. Additional cephalometric
analysis is forthcoming.
Conclusions: An increased number of cleft surgeries and revisions
throughout childhood in patients with cleft lip and palate are associated with increased likelihood of OGS at skeletal maturity.

116. Virtual 3D Reduction of Displaced Mandible
Fractures: In-House Virtual Planning Workﬂow
Justin Beiriger (1), Lucas Dvoracek (1), Erin Anstadt (1), Madeleine Bruce
(1), Joseph Losee (1), Jesse Goldstein (1)
(1) University of Pittsburgh School of Medicine, Pittsburgh, PA, (2)
University of Pittsburgh, Pittsburgh, PA, (3) Children’s Hospital of
Pittsburgh, Pittsburgh, PA
Background/Purpose: Open reduction and internal ﬁxation (ORIF) of
displaced mandible fractures may lead to inadequate reduction and
requires signiﬁcant intraoperative time while ﬁxation plates are contoured. Computer-based reduction of 3D-reconstructed mandible fragments and 3D-printed models solve these problems by enabling plate
contouring preoperatively which may guide optimal reduction and
reduce operative times. This study assesses the feasibility and characteristics of virtual mandible fracture reduction compared to surgical
reduction while demonstrating a novel in-house, low-cost 3D virtual
surgical planning workﬂow.
Methods/Description: Patients with displaced, noncomminuted
mandible fractures who underwent ORIF and had both a pre- and
post-operative CT scan were included. 3D meshes of the mandible
were segmented from pre-operative and post-operative CT
scans, virtual reduction of the fracture fragments was performed,
restoring dental occlusion while maintaining condylar seating.
Finally, the virtually reduced and surgically reduced mandibles
were optimally overlayed with evaluation of qualitative and quantitative differences.
Results: Ten patients matched inclusion criteria (8 males and 2
females). The mean age at surgery was 14.4 years, with a range of
6.1 to 19.7 years. Fracture types included parasymphyseal (80%),
angle (20%), body (10%), ramus (10%), and condylar (30%), and
number of major fragments (excluding condyles) was 2 (80%) or 3
(20%). Virtually reduced mandibles matched extremely well to the
surgically reduced mandibles in 3D space. Two of the patients demonstrated lingual splay postoperatively. In both patients, virtual reduction was able to correct the alignment of the lingual surface and restore
proper dental occlusion while maintaining condylar position. The
mean distance between vertices was 0.52±0.24mm and the root
mean square (RMS) was 0.61±0.09mm. Heat maps and histograms
of the comparison data were generated.
Conclusions: Virtual mandible reduction can yield mandibular
models which are remarkably similar to surgically reduced mandibles,
with the advantage of being able to manipulate the fragments freely to
maximize bony contact and alignment. Virtual preoperative surgical
planning allows for enhanced visualization of the operative ﬁeld, speciﬁcally the lingual surface of the mandible which is difﬁcult to view
and approximate intraoperatively. The application of virtual planning
and 3D-printing in the surgical workﬂow is often expensive and timeconsuming. Herein, we demonstrate an in-house, low-cost process
that enables pre-contouring of ﬁxation plates - our goal is to help
guide reduction, improve operative results and decrease operative
time.
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117. Surgical Management in Isolated Squamosal
Craniosynostosis: A Systematic Review
Fedra Fallahian (1), Anne Meyer (1), Kashyap Tadisina (1), Alexander Lin (3)
(1) Saint Louis University School of Medicine, Saint Louis, United States,
(2) Saint Louis University School of Medicine, Saint Louis, MO, (3) Saint
Louis University School of Medicine, St Louis, MO
Background/Purpose: While craniosynostoses involving the major
sutures have been well described, the frequency of isolated minor
suture craniosynostoses is much lower. Squamosal craniosynostosis
(SQS) is a rare form of minor suture synostosis, and the paucity of literature has made the creation of a standardized treatment plan difﬁcult. As more cases of SQS are being recognized, the volume of
published information on the subject has increased. We present a systematic review of the literature on isolated SQS to identify disease
characteristics that lead to a need for operative intervention and to
delineate patterns in surgical management.
Methods/Description: A systematic literature review was performed
using the electronic databases of PubMed, Scopus, and MedLine
and the key words ’squamosal AND craniosynostosis’ and ’squamous
AND craniosynostosis.’ Only human studies that described presentation and management of SQS were included, and a blinded,
two-reviewer analysis of the articles was performed. Data collected
included patient and disease characteristics, as well as imaging
workup and treatment speciﬁcs, which were analyzed by descriptive
statistics.
Results: A total of 19 studies examining 119 patients with SQS were
reviewed, with 97 (82%) multisutural cases, and 22 isolated cases
(18%). Isolated SQS cases were most commonly bilateral (17/22,
77%), while unilateral involvement was seen in 5 patients (23%).
Of the isolated cases, 6 (27%) eventually required surgical craniosynostosis repair, of which 1 had unilateral sutural involvement (17%)
and 5 had bilateral involvement (83%). Median age at surgery was
12.5 months, and median follow-up time was 11 months. Of the
patients with isolated SQS, 7 (32%) had a coexisting congenital syndrome and comprised 33% of patients who required surgical intervention. The non-syndromic patients with isolated SQS who required
surgery presented with a wide array of phenotypic ﬁndings; 3 patients
underwent some form of cranial vault remodeling, while 1 patient
underwent ventriculoperitoneal shunt only. Of the four nonsyndromic patients with isolated SQS who underwent surgical
repair, half required operative intervention due to elevated intracranial
pressure, and the other half underwent surgery due to dysmorphic
head shape.
Conclusions: SQS remains a rare diagnosis and there is still much left
to be discovered. The ﬁndings of this updated systematic review
suggest a trend towards surgical management in bilateral SQS
versus unilateral, and that patients with isolated SQS, previously considered to be a nonsurgical ﬁnding, should be carefully monitored, as
there remains risk of increased intracranial pressure. Pooled systematic review data suggests isolated SQS has a 27% operative intervention rate, with the presence of coexisting syndromic diagnoses
increasing that risk.

118. Hospital Admission Charges for Complex
Midface Advancement in Pediatric Patients
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to perform a multicenter investigation of the ﬁnancial implications
of complex midface procedures.
Methods/Description: Retrospective cohort study was conducted of
LeFort 2 (LF2), LeFort 3 (LF3), and Monobloc (MB) procedures performed on any pediatric patient in the United States from 2010
through 2020 using the PHIS database. Hospital admission charges
and intensive care unit charges were analyzed with appropriate
statistics.
Results: During the study interval, 91 patients underwent complex
midface advancement, including LF2 (22.0%, n=20), LF3 (44.0%,
n=40), and MB (34.1%, n=31). Admission costs for complex
midface surgery have been signiﬁcantly increasing over the past ten
years (p=.004; $12390.58/year), more than doubling from 2010 to
2020. There were signiﬁcant differences in billed charges across procedure types (p<.001), not surprisingly such that patients undergoing
LF3 ($220,567) were billed the most, while patients undergoing LF2
($54,590) were billed the least. Postoperative lengths of stay were signiﬁcantly different across these procedure types (p<.001), such that
LF2 procedures had shorter hospital stays than LF3 and MB procedures (2.0 days vs 8.0 days vs 7.0 days). In multivariate regression,
patients with cardiovascular (p=.029, B= +$107380) and gastrointestinal (p=.005, B= +$126171) comorbidities had higher admission
charges after midface advancement. Of the ﬁfty hospitals indexed in
this database over ten years, only 11 institutions performed these
complex midface reconstructions, such that the highest-volume hospitals at the 90th percentile performed 7 procedures over the ten-year
interval of this study. There were 97.8% (n=89 of 91) patients with
detailed geographic information available. Of these patients, 30.3%
(n=27 of 89) chose a farther hospital than the one locally available.
The majority of patients chose a farther hospital with a higher case
volume than the hospital locally available (96.3%, n=26 of 27).
There was signiﬁcant difference in billed charges across regions of
the country (p<.001), such that hospitals in the Paciﬁc region had
the highest billed charges ($207392). Patients encountered median
ICU charges of $31614. LF2 had lower ICU charges than LF3 and
MB (p<.001, $0 vs $45606 vs $32022). In multivariate regression,
patients with history of malignancy (p<.001, B= +$157227) had signiﬁcantly higher postoperative ICU charges after midface
advancement.
Conclusions: Complex midface procedures are performed at only a
handful of tertiary pediatric hospitals. LF2 procedures had signiﬁcantly lower admission charges and ICU charges than LF3 and MB,
yet there was substantial variability based on case volume and geographic region of each hospital. Patients undergoing LF3 and MB
were likely to spend 2-3 times more time in the hospital than LF2
patients. undergoing midfacial surgical procedures.

119. Machine Learning in Metopic Craniosynostosis:
Does Phenotypic Severity Predict Long-Term
Aesthetic Outcomes?
Jessica Blum (1), Justin Beiriger (1), Carrie Morales (1), Liana Cheung (1),
Dillan Villavisanis (1), Christopher Kalmar (1), Wenzheng Tao (1), Ross
Whitaker (1), Daniel Cho (1), Jesse Taylor (1), Scott Bartlett (1), Jesse
Goldstein (1), Jordan Swanson (1)

(1) Vanderbilt University Medical Center, Nashville, TN

(1) Children’s Hospital of Philadelphia, Philadelphia, PA, (2) University of
Pittsburgh School of Medicine, Pittsburgh, PA, (3) Vanderbilt University
Medical Center, Nashville, TN, (4) School of Computing, University of
Utah, Salt Lake City, UT, (5) University of Utah, Salt Lake City, UT

Background/Purpose: Midface advancement require substantial surgical training and hospital resources. The purpose of this study was

Background/Purpose: Aesthetic deterioration after surgical treatment
of metopic craniosynostosis may manifest as bitemporal hollowing

Christopher Kalmar (1), Matthew Pontell (1), Michael Golinko (1)

Abstract
(TH), lateral orbital retrusion (LOR), or frontal bone irregularities
(FBI). Patients with these complications have reoperation rates of
18-46%. To date, there have been few long-term studies assessing
the effect of pre-operative dysmorphology on long-term aesthetic outcomes in this cohort. This study evaluates the relationship between
metopic severity and long-term aesthetic outcomes using interfrontal
angle (IFA) and CranioRate™, a novel metopic synostosis severity
measure.
Methods/Description: Patients with metopic craniosynostosis who
underwent bi-frontal orbital advancement and remodeling (BFOAR)
between October 2000 and December 2014 were reviewed.
Five-year aesthetic outcomes were assessed by attending craniofacial
surgeons using blinded three-rater aesthetic grading of clinical photos
(n=25). Graders assessed Whitaker score as well as the presence of
TH, LOR, FBI, and a ’catch-all’ category of visible irregularities.
Two aesthetic scores were generated: one totaling the number of irregularities present out of 4 (AS) and a second that additionally included
the median Whitaker score (ASw) with a maximum of 8. Preoperative
CT heads were analyzed using CranioRate™, a machine learning
algorithm trained to recognize morphologic features of metopic synostosis and generate quantitative severity ratings including metopic
severity score (MSS) and cranial morphology deviation (CMD).
Results: Patients underwent BFOAR at mean 9.5 months of age.
Preoperative scan was performed at mean 7.6 months, yielding an
average MSS of 6.6/10 and CMD of 201/300. Pearson correlation
revealed a signiﬁcant association between all CranioRate™ parameters and IFA (r = -.58 to -.69, p < 0.001). Average aesthetic assessment was at 5.5 years (range 4.1 - 7.8) postoperatively. Average AS
was 2.7/4.0, average ASw was 5.0/8.0, visible irregularities were
noted in 25 (100%), FBI were noted in 16 (64%), TH in 21 (84%),
and LOR in 5 (20%) patients. CMD was associated with FBI (r =
.454, p=0.045) but not TH or LOR. The relationship between AS
and MSS trended towards signiﬁcance (r = .379, p =0.06), and
MSS was signiﬁcantly associated with the size of frontal bandeau
interpositional graft used (r =.508, p = 0.026), suggesting larger
grafts were employed for more severe deformities. Fisher’s exact
test showed a signiﬁcant association between a milder MSS (≤4)
and a lower (≤4) ASw (p =0.019) and AS (p=0.020).
Conclusions: More severe cases of metopic craniosynostosis show
increased rates of long-term frontal bone irregularity and cumulative
aesthetic dysmorphologies, but not necessarily temporal hollowing
or lateral orbital retrusion. Larger bone grafts were employed in
more severe cases, attesting to greater surgical expansion in more
severe cases. Stratiﬁcation of metopic severity showed an association
between mild phenotype and favorable aesthetic outcomes.

120. Metopic Severity and Intracranial Pressure: The
Whole Story or Just a Chapter?
Jessica Blum (1), Justin Beiriger (1), Dillan Villavisanis (1), Liana Cheung
(1), Wenzheng Tao (1), Ross Whitaker (1), Christopher Kalmar (1),
Daniel Cho (1), Jesse Taylor (1), Scott Bartlett (1), Jesse Goldstein (1),
Jordan Swanson (1)
(1) Children’s Hospital of Philadelphia, Philadelphia, PA, (2) University of
Pittsburgh School of Medicine, Pittsburgh, PA, (3) School of Computing,
University of Utah, Salt Lake City, UT, (4) University of Utah, Salt Lake
City, UT, (5) Vanderbilt University Medical Center, Nashville, TN
Background/Purpose: Surgical treatment of metopic craniosynostosis is
driven by twin goals of correcting the visible frontal deformity and
reversing craniocephalic disproportion. Neurocognitive deﬁcits in unoperated patients may be related to local compression, elevated intracranial
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pressure (ICP), and hypoperfusion of the developing brain. However,
associations between phenotypic severity and neurodevelopmental outcomes are poorly characterized. The purpose of this study was to assess
metopic synostosis severity and measures of ICP using ocular coherence
tomography (OCT) and intraventricular catheterization.
Methods/Description: We retrospectively identiﬁed patients with
metopic craniosynostosis who underwent surgical correction with
concomitant assessment of ICP. Metopic synostosis severity was
determined based on pre-operative CT assessment of endocranial
bifrontal angle (EBFa) and CranioRateâ„¢ in 49 patients.
CranioRateâ„¢ is a novel machine learning algorithm trained to recognize morphologic features of metopic craniosynostosis and use statistical shape analysis to provide quantitative ratings of severity. Output
variables included a scaled metopic synostosis severity score (MSS),
cranial morphology deviation score (CMD), and severity percentiles
in control and metopic populations. Elevated ICP was determined
by established OCT parameter thresholds and directly measured ICP
values â‰¥15mmHg.
Results: Average patient age was 8.3 months at pre-operative CT and
15.2 months at index procedure. Six patients (12.2%) had documented
headaches or CT ﬁndings concerning for elevated ICP including positive thumbprint sign or ventricular effacement. Twelve patients
(24.5%) had diagnosed developmental delay. Ten patients (20.4%)
had either an elevated direct ICP or OCT measurement. Mean MSS
(5.4) and EBFa (144.5) in subjects with surrogates of elevated ICP
were not different than subjects without elevated ICP (MSS = 5.8,
p = 0.701; EBFa = 144.5, p = 0.999, respectively). Pearson correlation revealed a signiﬁcant negative association between MSS and
EBFa (r = -0.573, p < 0.001). There was no signiﬁcant association
between metopic severity measures and intracranial pressure measures. Point-Biserial Correlation revealed a signiﬁcant negative correlation between MSS and both developmental delay (r = -0.365, p =
0.010) and headaches (r = -0.424, p = 0.002). Excluding one age
outlier, age at surgery correlated moderately with surrogates of elevated ICP (r = 0.36-0.47,) and inversely with metopic severity
score (r = -0.56).
Conclusions: We did not identify a strong association between phenotypic severity and ICP in patients with metopic craniosynostosis. The
association of a milder phenotype with headaches and developmental
delay may be explained by delayed surgical intervention in patients
with milder phenotypic dysmorphology. Further research is needed
to elucidate the impact of metopic severity on age at initial operation
and determine other mechanisms of compensatory cranial or parenchymal changes affecting ICP.

121. Surgical outcomes of cranioplasty procedures
with 3D-printed implants: a systematic review
Rachel Pyon (1), Andi Zhang (1), Alexander Lin (3)
(1) Saint Louis University School of Medicine, St. Louis, MO, (2) Saint Louis
University School of Medicine, Saint Louis, MO, (3) Saint Louis University
School of Medicine, St Louis, MO
Background/Purpose: Three-dimensional printing (3DP) technology
has a wide range of applications in medicine, including use as teaching tools for families and medical staff, development of intervention
strategies, procedural applications, and manufacturing of devices or
prosthetics. The operative use of 3D-printed objects has been recently
classiﬁed into 4 subtypes for craniomaxillofacial surgery, including
contour models, guides, splints, and implants. The intraoperative
use of patient-speciﬁc 3D-printed implants may decrease operative
time, blood loss, post-operative complications, and provide unique
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solutions for the reconstruction of cranial defects compared to conventional methods. This systematic review analyzes the outcomes of cranioplasty procedures that utilize 3D-printed implants.
Methods/Description: On June 9, 2021, searches were conducted
across 4 databases: PubMed, CINAHL, SCOPUS, and Web of
Science. Search terms used were: (Printing, three-dimensional OR
Printing AND three-dimensional OR three-dimensional printing OR
3d AND printing OR 3D print) AND (craniofacial abnormalities /
surgery OR cranioplasty). To be included, papers needed to include
a physically three-dimensionally printed object used intraoperatively
in a cranioplasty procedure, report primary patient outcomes, and be
written in the English language.
Results: Database searches yielded 255 unique articles following
duplicate removal. Title and abstract weed resulted in 36 full-text
for review; 14 met all criteria for inclusion. Two independent raters
yielded 14 studies with a total of 337 unique patients. Articles were
categorized by 3D-printed implant material including polymethyl
methacrylate (PMMA, n=10 studies), polyetheretherketone (PEEK,
n=2 studies), and titanium (n=3 studies). Average size of cranial
defects was 104.39 cm2 for all studies. The average age of all patients
at cranioplasty was 35.6 years, and average follow-up duration for
patients in all studies was 13.03 months.
Conclusions: The use of 3D-printing in cranioplasty is a topic of
growing interest that shows much promise in producing equivocal
or superior results compared to conventional cranioplasty techniques.
The ﬁndings in this systematic review suggest decreased occurrence
of post-operative complications and reduced procedure time when
cranioplasty procedures utilize patient-speciﬁc 3D-printed implants.
Further large sample size tests are needed with longer clinical
follow-up time duration to determine the full efﬁcacy of 3D-printed
implants in cranioplasty procedures.

Fifty-six additional patients were seen during the six-year follow-up
period for a total of 108 patients that met the inclusion criteria. The
average age at presentation was 5.2̄ ± 3.4 years. Seventy-nine
(73.1%) were male, and 15 (13.9%) were syndromic. The indications
for diagnostic imaging were head shape (54.6%), headache (14.8%),
trauma (9.3%), seizure (4.6%), papilledema (2.8%), and other criteria
(13.9%). Of the 108 patients, 12 (11.1%) received recommendations
for surgery following their initial consultation: 5 for papilledema, 4
for elevated ICP, 2 for severely scaphocephalic head shapes, and 1
for abnormal fundoscopic ﬁndings. Two of these patients underwent
additional reconstructive surgery, one for the recurrence of papilledema and headache and the other for progressive scaphocephaly.
The average length of time between surgeries was 4.9 years. Of the
96 patients who were conservatively managed, 4 (4.2%) underwent
surgery at an average of 1.2 ± 0.5 years later (average age of 4.4 Â
± 1.5 years) for brain growth restriction (n=2), aesthetic concerns
(n=1), and refractory headaches (n=1). The average length of
follow-up was 23.9 ± 24.5 months.
Conclusions: We present our protocol for the management of latepresenting sagittal synostosis, involving symptomatic evaluation,
objective testing, and morphologic assessment in order to recommend
treatment. Patients who present with single-suture sagittal craniosynostosis after the age of one year require surgical correction less often
than patients who present earlier in life, likely due to decreased
severity of phenotype. The most common indications for operation
were related to increased ICP or morphology. Few patients placed
in the conservative treatment arm based on our algorithm ultimately
required surgery (4%). Cranioplasty remains safe in older patients.

122. A Treatment Algorithm for Patients Presenting
with Sagittal Craniosynostosis After the Age of One
Year: Follow up After 6 Years

Caitlin Blades (1), Connor Elkhill (1), Scott LeBeau (1), Marius Linguraru
(1), Brooke French (1), Antonio Porras (1), Aaron Mason (1)

Justin Beiriger (1), Allison Mak (1), casey zhang (1), Madeleine Bruce (1),
Miles Pfaff (1), Janina Kueper (1), John Smetona (1), Michael Bykowski
(1), Joseph Losee (1), Jesse Goldstein (1)
(1) University of Pittsburgh School of Medicine, Pittsburgh, PA, (2) UPMC,
Pittsburgh, PA, (3) Children’s Hospital of Pittsburgh, Pittsburgh, PA
Background/Purpose: While early diagnosis and management are the
hallmarks of successful craniosynostosis treatment, some patients
present after the age of one year with new-onset or previously unnoticed sagittal craniosynostosis. Potential long-term sequelae of
untreated craniosynostosis include elevated ICP, vision loss, neurologic deﬁcits and developmental delay. We previously published on
our protocol to treat this complex group of patients. Here we
present a follow-up and update of this cohort to evaluate intermediateterm outcomes of our treatment protocol.
Methods/Description: This study includes patients with isolated sagittal craniosynostosis who presented to UPMC Children’s Hospital
between July 2013 and April 2021 for an initial consultation after
the age of one year. All patients underwent a detailed physical
exam, a dilated fundoscopic exam and visual evoked potential
testing. Reconstructive surgical intervention was recommended for
patients with abnormal ophthalmic examinations, elevated intracranial
pressure or severe head shape anomalies.
Results: The original cohort included 52 patients, of whom 9 (17.3%)
underwent surgery and 43 (82.7%) were conservatively managed.

123. An Objective Assessment of Outcomes of
Endoscopic Sagittal Strip Craniectomy with
Helmet-Guided Remodeling

(1) Children’s Hospital Colorado, Aurora, CO, (2) University of Colorado
Anschutz, Denver, CO, (3) Children’s National Health System,
Washington, DC, (4) University of Colorado School of Medicine, Aurora, CO
Background/Purpose: One in 2,200 newborns are diagnosed with craniosynostosis. The sagittal suture is involved most often. Endoscopic
strip craniectomy with post-operative helmet guided remodeling has
risen in popularity over the past decade as a treatment method. An
objective outcome of results has been elusive. Since machine learning
now enables an objective evaluation of head shape, we sought to
determine if the head shapes of patients treated endoscopically for sagittal craniosynostosis were normal at the end of treatment.
Methods/Description: After IRB approval, patients treated with endoscopic strip craniectomy/helmet remodeling between 2017 and 2021
were collected from our institutional EPIC database. Patients with
pre and postoperative calvarial 3D imaging were included in the
assessment. Objective evaluation of head shape using an existing
machine learning algorithm based on a normative statistical model
(age 0-10 years) was performed at the end of the treatment course
to calculate the risk of patients presenting abnormal head shapes associated with craniosynostosis.
Results: Twenty-six patients were identiﬁed and analyzed. Our quantitative evaluation method identiﬁed 19/26 (73%) with a normal head
shape post-operatively at discontinuation of helmet therapy with risk
scores ranging from 0.79% to 20%. Within the group with normal outcomes, 4/19 (21%), 9/19 (47.5%), 4/19 (21%), and 2/19(10.5 %) were
operated upon at 2-3, 3-4, 4-5, and 5-6 months of age, respectively.

Abstract
Conclusions: In this cohort, objective evaluation of surgical outcomes
shows that minimally invasive endoscopic treatment followed by
helmet-guided remodeling successfully creates normal head shapes
in 73% of patients with sagittal craniosynostosis. An analysis of
those for whom treatment failed may identify reasons for which treatment was not successful.

124. Measuring deformational plagiocephaly and
brachycephaly using a smartphone in a prospective
study
Can Kocabalkanli (1), Fereshteh Aalamifar (1), Regina Fenton (1), Susan
Gaetani (1), Marius Linguraru (1), Reza Seifabadi (1)
(1) PediaMetrix Inc., Rockville, MD, (2) Children’s Hospital of Pittsburgh of
UPMC, Pittsburgh, PA
Background/Purpose: Deformational plagiocephaly and brachycephaly (DPB) is a cranial condition manifested in 20% of infants in
the US. DPB affects children and their families through psychological
pressure, social stigma, and signiﬁcant medical costs. If detected
between 0-3 months of age, there is strong potential for correction
via aggressive repositioning and/or physical therapy if congenital
muscular torticollis is present. At later stages, DPB is most effectively
treated by more expensive treatments like helmet therapy. Two cranial
parameters that can help with the early detection and tracking of DPB
are the cranial index (CI) and cranial vault asymmetry index (CVAI).
Currently, these measurements are performed with a hand caliper by a
specialist, i.e., nurse practitioner (CRNP) or physician assistant who
specializes in cleft-craniofacial diagnosis, physical therapist, pediatric
plastic/neurosurgeons, or orthotist. To make the measurements frequent, accessible, and accurate at the point of care, i.e., in pediatric
ofﬁces, we developed and evaluated a mobile app called Softspotâ
„¢ to measure CI and CVAI, thus facilitating the early detection and
monitoring of DPB and the best treatment outcomes.
Methods/Description: Sequences of bird’s eye-view head photos
extracted from video were collected for 77 patients (aged 2 - 11
months, 51 females, 26 males) with an iPhone X (Apple Inc.,
Cupertino, CA). The head length, width, and diagonals were measured
by a single CRNP via hand calipers at a large multidisciplinary craniofacial center with IRB approval and patient consent. For each patient,
ﬁve images were chosen by an analyst and segmented into head components, namely the head and nose, using quantitative imaging
methods. For each image CI and CVAI were automatically measured,
and these measurements were averaged for each patient. Automated
CI and CVAI measurements were compared to values obtained by
the caliper measurements in terms of mean absolute error (MAE),
and outliers were excluded beyond 3 standard deviations away from
the average MAE. Results were further analyzed by the
Bland-Altman method and Spearman Correlation Coefﬁcient.
Results: MAE was 2.18 ± 1.60 for CI and 1.57 ± 1.03 for CVAI measurements. Spearman Correlation Coefﬁcients between measurements
and ground truth were 0.93 for CI (p<0.001) and 0.91 for CVAI
(p<0.001). Bland-Altman analysis revealed limits of agreement for
CI and CVAI as [-4.59, 5.76] (mean = 0.59) and [-3.91, 3.40]
(mean = -0.25) respectively.
Conclusions: Digital smartphone-based methods for DPB assessment
are feasible, and this study demonstrated very high correlation
between automated digital measurements and ground truth clinical
values. Smartphone-based measurements of DPB can be performed
at the point of care to improve the early detection and treatment of
DPB.
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125. Evaluating SWAG and Its Validity When
Compared to 3D Imagery of Secondarily Grafted
Cleft Sites
John Peterman (1), David Briss (1), Ross Long (1), Lexi Stauffer (1),
Jean-Charles Doucet (1), John Daskalogiannakis (1), Ronald Hathaway
(1), Ana Mercado (1), Kathleen Russell (1), John Peterman (1)
(1) University of Pennsylvania, Chatham, NJ, (2) Rutgers University School of
Dental Medicine, Newark, NJ, (3) Lancaster Cleft Palate Clinic, Lancaster,
PA, (4) Dalhousie University, Halifax, Nova Scotia, (5) Hospital for Sick
Children, Toronto, Ontario, (6) Cincinnati Children’s Hospital, Cincinnati,
OH, (7) Nationwide Children’s Hospital, Columbus, OH
Background/Purpose: The SWAG (Standardized Way to Assess Grafts)
is used to rate bone graft outcomes in patients with clefts on 2D radiographic ﬁlms but can only be used to estimate actual 3D volume of
bone. 3D imaging allows for volumetric measures of bone-ﬁll after
grafting but involves more radiation exposure. This study was to determine the validity of 2D images when analyzed via SWAG compared to
calculated 3D bone volumes of the same grafted cleft sites.
Methods/Description: 47 cleft sites from 43 patients (16 females, 27
males), treated at one center, were bone grafted at mean age of
9yrs/3mos. Inclusion criteria included: non-syndromic complete
clefts (9 BCLP, 34 UCLP); availability of usable post-graft occlusal
radiographs and CBCT images taken at least 6 mos post-graft
(mean 4.8yrs post-graft) taken within 12 months of each other
(mean .9mos). Occlusals were rated twice using the SWAG method,
by 6 trained and calibrated raters. CBCT cleft volume was completed
by 1 orthodontic postgraduate resident using ITK-SNAP. Total boneﬁll was expressed as a percentage of the total cleft site. Reliability of
the methods was calculated with Weighted Kappa for the SWAG
ratings and ICC for the CBCT recalculations of 13 (28%) randomly
selected cleft sites. 2D vs 3D ratings were compared using Paired
and Independent samples t-tests, Bland-Altman analysis and Linear
Regression. Signiﬁcance was set at p<.05 with 95% CI’s.
Results: Weighted Kappa for SWAG showed ’excellent’ intra-rater
(0.817) and ’good’ inter-rater (0.646) agreement. Intra-rater ICC for
3D calculations was excellent (0.986). Mean % of bone-ﬁll was
64.112% (SD=24.901) with 2D and 69.056% (SD=19.639) with
3D, with a mean difference of 4.944%. This was found to be a nonsigniﬁcant difference with both independent samples (p=0.2884)
and paired (p=0.074) t-tests. Bland-Altman plot comparing 2D
SWAG to 3D volume calculations showed 45 of 47 were within 2
SD’s of each other. Regression statistics showed a signiﬁcant
(p<0.0001) correlation (r=0.675; rsq=0.456).
Conclusions: The difference between methods was systematic with the
2D SWAG method slightly underestimating bone-ﬁll compared to 3D
volumetric calculations, but this difference was found to be nonsigniﬁcant. This along with the strength of the regression correlation
suggests that 2D SWAG ratings may be warranted for group comparisons of bone grafting outcomes. However, since individual cases were
shown to vary as much as 30-40% in 2D estimates of actual 3D volume,
it suggests that for treatment purposes of individual patients, the 2D
SWAG method cannot be used as a proxy for 3D images.

126. 3D Photogrammetry to Quantify the Severity of
Metopic Craniosynostosis
Madeleine Bruce (1), Justin Beiriger (1), Wenzheng Tao (1), Cameron
Christensen (1), Miles Pfaff (1), Ross Whitaker (1), Jesse Goldstein (2)
(1) Children’s Hospital of Pittsburgh, Pittsburgh, PA, (2) University of
Pittsburgh School of Medicine, Pittsburgh, PA, (3) School of Computing,
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University of Utah, Salt Lake City, UT, (4) University of Pittsburgh Medical
Center, Pittsburgh, PA, (5) University of Utah, Salt Lake City, UT
Background/Purpose: While there is a wide spectrum of severity,
metopic craniosynostosis (MCS) classically presents with trigonocephaly, metopic ridge and hypotelorism. For uncomplicated cases,
diagnosis can be made clinically; however, computed tomography
(CT) can be helpful in patients with less obvious abnormalities.
While CT protocols have been improved to decrease the radiation
exposure per scan for the pediatric population, imaging protocols
throughout the management of craniosynostosis remain a controversial topic. Currently, without CT imaging, post-operative clinical evaluation is subjective. The use of 3D photogrammetry as an adjunct to or
instead of CT imaging is increasingly prevalent as practitioners seek
to avoid unnecessary radiation exposure at a young age. The objective
of this study is to determine the utility of 3D photogrammetry for evaluating the severity of MCS using a validated machine learning (ML)
algorithm. Objective measurement of head shape in patients with
MCS is critical to understanding the spectrum of severity and
patient outcomes after surgery. Furthermore, the replacement of CT
imaging with 3D photogrammetry in pediatric patients is critical to
the reduction of harmful and unnecessary radiation exposure in this
population.
Methods/Description: Patients who were evaluated at our tertiary care
center for MCS from 2016 to 2020 and underwent both head CT and
3D photogrammetry within a 2-month period were included. The analysis method builds on our previously established advanced ML algorithm for evaluating MCS severity using skull shape from CT scans. In
this study, we regress the model to analyze 3D photograms and correlate the severity scores from both imaging modalities.
Results: 14 patients met inclusion criteria, 64.3% male (n=9). The
mean age in years at 3D photogrammetry and CT imaging was 0.97
(range 0.25-1.40) and 0.94 (range 0.18-1.40), respectively. Ten of
the patients’ images were obtained preoperatively and 4 patients did
not require surgery. There was a strong correlation between severity
scores of the 3D photogrammetry and CT bone window images,
Pearson’s Correlation Coefﬁcient r=0.87, p<0.0001. The metopic
severity scores using CT skull and CT skin were highly correlated,
r=0.95, p<0.0001. The strongest correlation was found between CT
skin and 3D photogrammetry severity scores, r=0.96, p<0.0001.
Conclusions: The results of this study show that 3D photogrammetry
is a valid alternative to CT for evaluation of head shape in MCS.
While 3D photogrammetry cannot replace CT for surgical planning
(identiﬁcation of trans-osseus dural communication, for example), it
has the potential to reduce the overall amount of radiation children
with CS are exposed to by delaying or eliminating CT imaging in
select cases. Its use will provide an objective, quantiﬁable means of
assessing outcomes in a rigorous manner while decreasing radiation
exposure in this patient population.

127. Trends in cleft palate incidence in the era of
obstetric sonography and early detection
Omri Emodi (1), Tal Capucha (1), Jiriys Ginini (1), Adi Rachmiel (4)
(1) Rambam Health Care Campus, ZICHRON YAKOV, ISRAEL, (2)
Rambam Health Care Campus, Haifa, IL, (3) Rambam health care center,
Haifa, IL, (4) Rambam health care center, Haifa, Haifa
Background/Purpose: Limited data exists on prenatal identiﬁcation of
cleft lip or palate (CL/P) as a reason for termination of pregnancy
worldwide. Our aim was to assess changes in the occurrence of
cleft palate attributed to the high access and availability of prenatal
advanced screening and pregnancy termination in Israel.
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Methods/Description: A retrospective study was conducted on CL/P
patients which were treated in our institute from January 1, 2000 to
January 1, 2020. Clinical and demographic data were extracted
from medical records in our institute. Speciﬁc markers and signs for
the presence of CL/P were obtained based on obstetric sonography.
Data on termination of pregnancy (TOP) was collected based on
accessible data from the Ministry of Health in Israel.
Results: The study was conducted on 258 patients - 163 males and 95
females. 55% of cases presented with CL/P while 45% had only cleft
palate. Left side clefts were more common (46%), while 33% had
bilateral cleft, and only 21% had right side cleft. 22% of patient had
syndromic background. Analyzing cleft palate severity using the
Veau Classiﬁcation we found higher incidence of Veau III and IV
throughout all the period (2000-2020). However, when speciﬁcally
analyzing the incidence per year, we found a trend, where the severest
cases (Veau III and IV) decreased every year, whereas Veau type I and
II cases increased. Furthermore, in the last decade a major decrease of
nearly 50% was seen in Veau type III and IV cases, compared to a
90% increase in Veau type I and II cases. In parallel we investigated
the trend of TOP in Israel. While the total number of abortions in
Israel decreased by 30% in the last two decades, a signiﬁcant increase
was detected in the percentage of abortions due to physical malformations of the fetus.
Conclusions: Signiﬁcant decrease was observed in the incidence of
severe cleft palate cases which were treated in our institute in the
last two decades. Concurrently, we found substantial increase in the
percentage of abortions due to physical malformations in Israel. We
suggest that these changes may be attributed to the accessibility of
advanced prenatal screening and pregnancy termination in Israel
under the social healthcare system.

128. Age-dependent machine learning model
improves head shape characterization and provides
longitudinal evaluation of patients with
craniosynostosis
Connor Elkhill (1), Marius Linguraru (1), Jiawei Liu (1), Scott LeBeau (1),
Brooke French (1), Aaron Mason (1), Antonio Porras (1)
(1) University of Colorado Anschutz Medical Campus, Aurora, CO, (2)
Children’s National Health System, Washington, DC, (3) Children’s
Hospital Colorado, Aurora, CO, (4) University of Colorado School of
Medicine, Aurora, CO
Background/Purpose: Since objective quantiﬁcation of head shape
has traditionally been a clinical challenge, methods to automatically
quantify malformations and detect craniosynostosis from Computed
Tomography (CT) images and 3D photogrammetry have recently
been introduced. However, such models did not account for the
normal head shape changes that occur during child development,
which we have shown to be signiﬁcant. We present an age-dependent
head shape model and a new method to quantify head abnormalities,
achieving increased robustness in the detection and characterization of
head abnormalities. We also demonstrate its utility to automatically
evaluate 3D photogrammetry before and after surgery in patients
with craniosynostosis.
Methods/Description: We created an age-dependent normative statistical head shape model from retrospective CT images of 631 subjects
(range 0-10 years) without cranial pathology. After image segmentation and unlike previous works, we used a spherical head shape representation that eliminates irrelevant information, decreasing the
size of our data to 0.5% of the original. We aligned the representation
of all subjects to a common space and performed principal component

Abstract
(PC) analysis, using temporal regression of the PC projections of our
subjects to establish age-speciﬁc normative ranges. We also calculated
the PC projections of 286 CT images of patients with craniosynostosis
and used our normative ranges to estimate the statistical distance from
normality for every subject in both populations. These distances were
used to train a linear support vector machine classiﬁer to estimate the
probability of patients having abnormal head shapes associated with
craniosynostosis. Finally, we used our methods to quantify head
shape abnormalities from the 3D photographs of 11 patients with sagittal craniosynostosis before and after endoscopic surgical correction
(age at surgery 3.83 ± 0.80 months, time of follow-up study 8.11 ±
0.71 months after treatment).
Results: 30-fold cross-validation provided an accuracy of 92.37%,
with 92.30% sensitivity and 92.39% speciﬁcity automatically detecting craniosynostosis in our 917 subjects. When comparing our
age-speciﬁc model with an age-agnostic model trained on the same
dataset (accuracy 90.51%), we achieved signiﬁcantly increased accuracy with p < 0.01. The average risk score of the independent 3D photographs was 92.23% ± 7.2% before and 62.60% ± 22.07% after
surgery, and their statistical distance from normality was 1.31 ±
0.53 and 1.00 ± 0.26 standard deviations before and after surgery,
respectively.
Conclusions: We present an age-dependent statistical head shape
model and automated machine learning methods for objective head
shape evaluation of CT images or 3D photographs. Our results
show a signiﬁcant improvement compared to previous age-agnostic
models and encourage the clinical use of 3D photogrammetry to
reduce exposure to radiation of children.
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generate quantitative anatomic renderings in Materalise Mimics v23
(Materalise, Ghent, Belgium).
Results: Eight composites were generated: four seven-year-olds and
four eight-year-olds (two male, two female, two black, and two
white) from ten MRI sequences, each. The average head circumferences of the seven- and eight-year-old composites were 52.9 cm
and 53.9 cm, respectively. The average lateral canthus to lateral
canthus distance was on average 1.6 mm longer in the eight-year-old
composites (90.7 mm) compared to the seven-year-old composites
(88.1 mm). Nasion to nasal tip distance was on average 4.4 mm
longer in the eight-year-old composites (31.4 mm) compared to the
seven-year-old composites (26.9 mm). Average maximal ear height
was on average 0.8 mm greater in the eight-year-old composites
(61.7 mm) compared to the seven-year-old composites (60.9 mm).
Conclusions: Application of diffeomorphic algorithms via ANTs to
MRI is effective in creating composite templates to represent
’normal’ craniofacial and soft tissue anatomy, which may aid in
assessing short- and long-term postoperative outcomes. Future
research will focus on development of mathematical tools to characterize anatomic normality, generation of indices to grade preoperative
severity, and quantiﬁcation of postoperative surgical results to reduce
subjectivity bias.

130. In-house sterilized 3D-printed templates for
pediatric cranioplasty: a comparative analysis
Rachel Pyon (1), Alexander Lin (1)
(1) Saint Louis University School of Medicine, St. Louis, MO

129. Development of a Craniofacial Soft Tissue
Anthropomorphic Database: Application of
Diffeomorphic Algorithms to MRI
Dillan Villavisanis (1), Pulkit Khandelwal (1), Zachary Zapatero (1),
Connor Wagner (1), Daniel Cho (1), Liana Cheung (1), Jessica Blum (1),
Jordan Swanson (1), Jesse Taylor (1), Paul Yushkevich (1), Scott Bartlett (1)
(1) Children’s Hospital of Philadelphia, Philadelphia, PA, (2) University of
Pennsylvania, Philadelphia, PA, (3) The Children’s Hospital of
Philadelphia, Philadelphia, PA, (4) University of Pennsylvania Perelman
School of Medicine, Philadelphia, PA
Background/Purpose: Craniofacial surgery requires reconciliation of
cephalometric, anthropomorphic, cultural, and experience-based
factors for deformity reconstruction and aesthetic enhancement. In
the pediatric population, assessing short- and long-term postoperative
outcomes may prove particularly challenging due to rapid craniofacial
growth, often anticipated with surgical ’overcorrection.’ In this study,
the authors present data in developing a racially and ethnically sensitive anthropomorphic database to provide plastic and craniofacial surgeons with a set of ’normal’ anatomic measurements to optimize
aesthetic and reconstructive outcomes.
Methods/Description: A list of head MRIs from 2008 to 2021 at the
authors’ institution were retrospectively reviewed. Patients were
included if they received a 3T head MRI for indications without craniofacial implication and had no preexisting pathology altering craniofacial and soft tissue structures. Images were used to construct
composite (template) images with Advanced Normalization Tools
(ANTs). The algorithms were based on both symmetric diffeomorphic
image registration with cross-correlation and a diffeomorphic image
averaging approach, alternating between averaging all image intensity
and registering all images to the intensity average. Composite MRIs
were thresholded to generate binary segmentations and used to

Background/Purpose: Reconstruction of pediatric cranial defects
requires increased consideration of compact anatomy, unique congenital features, and decisions that will impact children over time. The use
of patient-speciﬁc three-dimensional printing (3DP) offers innovative
applications to address these heightened demands in pediatric care that
can potentially improve procedure efﬁciency, decrease complications,
and provide patient-speciﬁc solutions in comparison to conventional
cranioplasty techniques. We review the differences in surgical outcomes between 3DP-assisted cranioplasty and non-3DP-assisted cranioplasty performed at our pediatric hospital using our in-house
3D-printer.
Methods/Description: Sequential patients were identiﬁed who underwent pediatric cranioplasty from 2015 to 2021. CT images were used
to visualize the negative space of the cranial defect and create in-house
3D-printed patient-speciﬁc sterilizable templates. The 3D-printed
guides were used intraoperatively to design the autologous bone
graft used for cranial defect reconstruction. All harvested calvarial
bone was split for autologous bone graft, with the priority being full
autologous bone for the cranial defect. If this split was not complete
enough for full reconstruction of the donor defect, bone allograft
was utilized to augment the inadequate autologous bone at the
donor site. Surgical outcome data was collected with an average
follow-up duration of 583.3 days.
Results: In the past 5.5 years, 38 patients were identiﬁed who underwent 40 pediatric cranioplasty procedures, including 21 3DP-assisted
and 19 non-3DP-assisted cranioplasty procedures, with average followup of 1.6 years. The average procedure time, including anesthesia
time, was 3.5 hours. Cranial defect etiologies included prior skull or
craniofacial surgery (n=26), trauma (n=6), tumor resection
(n=8).Average size of defects was 3DP 64.8 cm2, non-3DP38.8
cm2. Average procedure time was 3DP 4.2 hours, non-3DP 2.7
hours. The efﬁciency per sq cm of defect was higher for
3DP-assisted cranioplasties.
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Conclusions: 3D-printing can be translated to pediatric cranioplasty
technique with the use of 3D-printed surgical guides. The use of
these guides allows for precise representation of the negative space
of a defect that requires reconstruction. Guides may be used to
harvest a split-cranial bone graft of the exact shape needed, which
may increase efﬁciency and precision in comparison to conventional
methods.

131. Human Milk Feeding of Infants Admitted to
NICU with Cleft Lip and Palate
Neda Tahmasebifard (1), Patrick Briley (1), Jamie Perry (1)
(1) East Carolina University, Greenville, NC
Background/Purpose: The objective of this study was to examine differences in human milk feeding outcomes among infants admitted to a
neonatal intensive care unit (NICU) with and without cleft lip and
palate (CLP).
Methods/Description: Data were used from a sample of infants admitted to the NICU with and without CLP from the 2018 National Vital
Statistics System. For baseline comparisons, Chi-square tests of independence were used to compare categorical variables, and independent samples t tests were used for continuous variables. Logistic
regression models were performed to determine the odds of human
milk feeding at discharge in infants admitted to the NICU with CLP.
Results: The total sample included 345,429 infants admitted to the
NICU, of which 660 had CLP. Signiﬁcant differences were found
among variables when comparisons were made between infants
admitted to the NICU with and without CLP. Results indicated
reduced odds of human milk feeding at discharge in infants admitted
to the NICU with CLP compared to those without CLP (OR = .543;
95% CI .455, .648), after controlling for: mother’s race, mother’s education, maternal smoking record, childbirth delivery method, presence
of maternal pre-pregnancy diabetes, ﬁve-minute APGAR score, multiparity record (having more than one baby at birth), gestational age,
and gestational weight.
Conclusions: Results suggest reduced odds of human milk feeding at
discharge among infants admitted to the NICU with CLP compared to
those without CLP. These ﬁndings emphasize the necessity of awareness and facilitation of human milk feeding in this population.
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Methods/Description: The course was conducted virtually by two
nutrition experts and ﬁve international guests in weekly sessions
from August to November 2020. The course covered concepts of
nutrition care, clinical evaluation, dietetics, feeding stages and
approaches to associated disorders, malnutrition, overweight and
selective feeding. During the course, participants evaluated sociodemographic variables, effectiveness, satisfaction, the conﬁdence of
acquired knowledge and application of knowledge in the short and
medium term through questionnaires, which were validated statistically. Descriptive statistics, the Kolmogorov-Smirnoff normality
test, Student’s test for the effectiveness variable, and Fisher’s exact
test for dichotomous variables were used.
Results: Sixty-eight health professionals from 26 comprehensive cleft
care centers in 7 countries participated in the course. 90.2% of participants identiﬁed as female and 9.8% identiﬁed as male, with an
average age of 38.42, and an average of 10 years of experience
with cleft lip and palate. The course was effective in 97% of participants, which is an increase in percentage when comparing before
[x=63.67 (45â€“89)] and after the course [x= 84.60 (65-95)],
(p<0.001). The overall satisfaction of users was very high (9.78/
10.0), and can be broken down to these categories: 1. Content and
materials (9.84/10) 2. Course design (9.75/10) 3. Instructors and professors (9.8/10) 4. Acquired knowledge (9.73/10) 5. Organization
(sending materials, evaluations and (9.84/10) 6. Recommendation of
the course to colleagues (9.92/10) 7. Clarity of information (9.55/
10) The conﬁdence in the acquired knowledge and its possible application in the short and medium term was greater than 96%, given that
the course provided tools for clinical application. 98.4% of participants considered the course to be stimulating, 98.2% have a greater
interest in the subject, 98% considered learning new content in this
area, 99% considered the course to be effective and to increase competencies on nutritional diagnosis and treatment. 98% of the professionals thought the course improved their clinical performance and
90.2% believed they had sufﬁcient tools to change their nutritional
practice in the short and medium term.
Conclusions: The educational intervention on nutrition for patients
with cleft was effective and highly satisfactory, conﬁrming that a
virtual space offers the possibility of execution, accessibility, and
adoption of knowledge.

133. Rethinking the Rule of 10s: Early Cleft Lip Repair
Improves Weight Gain
132. Efﬁcacy and satisfaction in an educational
intervention for pediatric nutrition directed to health
professionals that assist patients with cleft lip and
palate

Katelyn Kondra (1), Eloise Stanton (1), Christian Jimenez (1), Kalvyn Ngo
(1), Jordan Wlodarczyk (1), Laya Jacob (1), Naikhoba Munabi (1), Kevin
Chen (1), Mark Urata (1), Jeffrey Hammoudeh (5)

(1) State Center for Cleft Lip and Palate, Aguascalientes, N/A, (2) Mission
Caritas Felices, Lima, N/A, (3) Instituto Nacional de Pediatrica, CIUDAD
DE MEXICO, Ciudad de Mexico, (4) Smile Train., New York, NY

(1) Keck School of Medicine of the University of Southern California, Los
Angeles, CA, (2) Division of General Surgery, University of Southern
California, Los Angeles, CA, (3) University of Southern California, Keck
School of Medicine, Los angeles, CA, (4) University of Southern
California, Los Angeles, CA, (5) Children’s Hospital Los Angeles, Los
Angeles, CA, (6) Children’s Hospital Los Angeles/Keck School of
Medicine of USC/Ostrow School of Dentistry of USC, Los Angeles, CA

Background/Purpose: Nutritional education and lactation support are
key strategies to maintain a healthy nutritional status for a patient with
cleft lip and palate. For this reason, specialized health personnel
should receive up-to-date training and have the necessary tools for
timely diagnosis and nutritional treatment. Smile Train organized a
virtual course that included 15 modules of innovations in nutrition
for partner centers in the Mexico, Central America, and the
Caribbean during the SARS-COV2 pandemic.

Background/Purpose: This study compares patients undergoing early
cleft lip repair (ECLR) and traditional lip repair (TLR) with or without
nasoalveolar molding (NAM) to evaluate the effects of surgical timing
on weight gain in hopes of guiding future treatment paradigms.
Methods/Description: A retrospective chart review evaluated patients
who underwent ECLR or TLR±NAM from November 2009 through
January 2020. Patient demographics, birth and medical history, perioperative variables and complications were collected. Infant

Jose Espinoza Mancera (1), Adriana Zavalaga (1), Marcia Rosario Perez
Dosal (1), Monica DomÃnguez Martinez (4)
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weights, using age-based percentiles, were recorded at the time of
operation, 8-weeks, 6-months, 12-months, and 24-months postoperatively. The main outcome measure was weight percentile amongst
ECLR and TLR±NAM groups.
Results: 107 patients met inclusion criteria: ECLR, n=51 (47.6%);
TLR+NAM, n=35 (32.7%); and TLR-NAM, n=21 (19.6%). There
were no major adverse events recorded with the ECLR operations.
A novel dexmedetomidine-based neonatal anesthetic protocol
(DBNAP), with perioperative equivalence to traditional volatile
agents, was developed for patients undergoing ECLR; there were no
major complications reported with the regimen. Age-matched
weights in the ECLR group were signiﬁcantly greater than the TLR
+NAM group at time of surgery and 24-months postoperatively and
greater than the TLR-NAM groups at time of surgery, 6-, 12-, and
24- months postoperatively (p<0.05). Signiﬁcant associations
between variables were calculated with independent Student’s
t-tests. Descriptive statistics and signiﬁcance testing were performed
on SPSS Advanced Statistics version 17.0 (SPSS Inc, Chicago,
Illinois).
Conclusions: The results of this study suggest that performing cleft lip
repair on patients as young as 13 days old is safe and improves weight
gain during infancy. No patients in this study suffered major complications, so a weight-based threshold to guide ECLR eligibility was
unable to be established. ECLR signiﬁcantly increased patient
weights 24-months postoperatively when compared to TLR±NAM.
Speciﬁcally compared to TLR-NAM, ECLR weights were signiﬁcantly greater at all time points past 6-months postoperatively. The
results of this study demonstrate that ECLR can mitigate feeding difﬁculties and malnutrition traditionally seen in patients with cleft lip.

12.13, 14.93). Sixty-eight percent required surgery (TLA = 13,
MDO = 14, TLA and MDO = 1). Mean WA z-scores among males
and females primarily fell below the reference median for the ﬁrst
year with the lowest mean z-score observed at 2 months for males
(-2.44, 95% CI: -3.20, -1.68) and females (-1.61, 95% CI: -2.03,
-1.20). An increase in z-scores was noted during the remainder of
the period examined with males remaining primarily below the reference median until 24 months (0.92, 95% CI: -0.40, 2.23) and females
ﬂuctuating throughout different months and resting above the reference median at 24 months (0.03, 95% CI: -0.55, 0.60). Effect of management (conservative vs. surgery) in explaining differences in WA
between patients was insigniﬁcant (P = 0.1956). Mean WA z-scores
mostly fell below the reference median for the ﬁrst year for both
groups. For those managed conservatively, mean WA z-score
increased to 0.11 (95% CI: -1.22, 1.44) at 14 months and remained
primarily above the median. Patients who underwent surgery
remained below the reference median until 24 months of age (mean
WA z-score 0.07, 95% CI: -0.54, 0.69).
Conclusions: Weight monitoring for infants with PRS should be performed routinely during infancy, regardless of sex or management
plan. Craniofacial teams should ensure nutritional management is provided to optimize growth outcomes, as needed, for this population.

134. Growth of Infants with Pierre Robin Sequence in
First Two Years of Life

(1) Instituto Nacional de Pediatrica, CIUDAD DE MEXICO, Ciudad de
Mexico, (2) State Center for Cleft Lip and Palate, Aguascalientes, N/A,
(3) Mission Caritas Felices, Lima, N/A, (4) Smile Train., New York, NY

Lauren Madhoun (1), Alyssa Fogolin (1), Tran Bourgeois (1)
(1) Nationwide Children’s Hospital, Columbus, OH
Background/Purpose: Pierre Robin sequence (PRS) is a condition
characterized by micrognathia, glossoptosis, and upper airway
obstruction. Infants with PRS often display respiratory and feeding
challenges and may require surgical intervention. While growth in
this population has been explored, limited data exists examining the
long-term growth of infants managed conservatively and those who
underwent surgery (tongue-lip adhesion (TLA) or mandibular distraction osteogenesis (MDO)). Therefore, preliminary investigation of
weight for age (WA) differences based on sex and management
type was completed using standards set by the World Health
Organization (WHO).
Methods/Description: IRB approval was obtained to complete a retrospective chart review of infants with PRS at a large Midwestern pediatric medical center. Infants with signiﬁcant comorbidities or a
tracheostomy tube were excluded. WA data was extracted from electronic medical records over the ﬁrst two years of life and converted to
z-scores relative to current WHO reference data. Corrected ages were
used for infants born prematurely. Age was rounded to the closest
whole number until month 15, at which point 3-month intervals
were used. Marginal means were compared with WHO growth data
via cubic polynomial models for males and females. General linear
regression modeling was used to compare growth data between
infants who had surgery and those managed conservatively.
Results: Among the cohort of 41 infants who met inclusion criteria,
39% were male and 15% were preterm. All except one infant had a
cleft palate with a median age at palate repair of 13 months (IQR

135. Situational Analysis about the quality of
nutritional care in multidisciplinary centers for care of
patients with cleft lip and palate in Mexico, Central
America and the Caribbean.
Marcia Rosario Perez Dosal (1), Jose Espinoza Mancera (1), Adriana
Zavalaga (1), Monica Dominguez Martinez (4)

Background/Purpose: Providing a good nutritional status to patients
with cleft lip and palate in their early stages of life is a key point
for their comprehensive development, surgical results, and school performance. It is important to know if the centers have all the elements
to provide a quality care. The objective of this work was to carry out a
situational diagnosis on nutritional care, which allows us to make
decisions about support in equipment, suplies, updating and training
of the health professional to strengthen multidisciplinary care programs in Mexico, Central America and the Caribbean.
Methods/Description: Smile Train designed a survey of 27 questions
about nutritional care in their centers, divided into 3 areas: 1)
Equipment, 2) Materials and supplies and 3) Training of the Health
Professional in Nutrition. Sociodemographic variables were evaluated
with descriptive statistics, Kolmogorov-Smirnoff normality test and
bivariate analysis Student’s t test for numerical variables and
Fisher’s exact test for dichotomous variables with the statistical
program SPSS version 20.0.
Results: Forty-four centers (96%) participated with the following ﬁndings: 1) 41% have the basic equipment to offer an adequate nutritional
diagnosis (Scales, stadiometers, infantometers, calipers, Lufkin metal
tape measures, hospital grade breast pumps and scientiﬁc calculator),
2) The 30% have sufﬁcient materials and supplies for nutritional care
(Special bottles, breastfeeding supplements, infant lacteus formulas,
elemental iron, Nutritional modules (Vegetable oil, Medium chain triglycerides, cereal infant, Maltodextrins), nipple shields, feeding cups
and perioperative feeder). The 70% do not have the sufﬁcient supplies.
The 53% of the centers have a nutrition specialist, 28% have a pediatrician, 14% have a nutritionist and 7% have none. These centers
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provide lactation counseling (32%), nutritional treatment (32%), specialized nutritional treatment (23%) and 14% refer to other centers in
the region. The 75% of the centers are familiar with the WHO child
growth and weight gain patterns, 80% provide nutritional diagnosis
and 71% carry out nutritional treatment, requiring referral to specialists in 18% and the 11% about them do not provide nutritional
attention.
Conclusions: Undoubtedly, the capacity of any center to provide
nutritional care depends on the experience of its health professionals,
the equipment of its center and the supplies it has to provide comprehensive patient care. Smile Train to design strategies to provide the
necessary requirements, unlike many emerging programs, it gives solidity to local programs and strengthens them. Nutrition in patients
with Cleft Lip and Palate is one of the priority points for Smile
Train. The fact that 25% of the centers are not familiar with the
minimum nutritional quality parameters warrants a specialized
educational intervention. From these ﬁndings, ST generates a strategy
of basic, intermediate and advanced support for each center in the
region.

136. A Qualitative Study of Current Practice and
Training Trends for Feeding Services in Infants with
Cleft Palate
Katelyn Kotlarek (1), Aleksandra Zarzycka (1), Erin Bush (1)
(1) University of Wyoming, Laramie, WY, (2) University of Washington
School of Medicine, Seattle, WA
Background/Purpose: Infants with overt cleft palate are unable to
create adequate suction to extract milk from a traditional nipple.
Due to these anatomical differences, infants with cleft palate are
prone to feeding difﬁculties, which can have severe consequences if
adaptive feeding mechanisms are not utilized. The scope of cleft
palate feeding spans across disciplines and often includes professionals from the ﬁelds of speech-language pathology, nursing, occupational therapy, and medicine. Due to the lack of information with
regard to current feeding practices followed by healthcare providers
and their corresponding training, the purpose of this study was to
(1) describe the current trends in feeding practices by providers in
cleft care, and (2) deﬁne the training received regarding feeding of
infants with cleft palate.
Methods/Description: The IRB approved this project, and informed
consent was obtained from all participants. A qualitative multiple
case study approach was employed. Participants included four craniofacial feeding providers from various cleft palate-craniofacial teams
across the United States. Although participants had experiences in
common, the researchers wished to accentuate the uniqueness of
each participant. The design utilized a semi-structured interview for
data collection. Interpretive data analysis informed researchers’
understanding through scrutiny of each case and a search for crosscase similarities. Researchers completed ﬁnal coding of all transcripts. Coding disagreements were resolved through discussion
and reﬁning of theme descriptions, which conﬁrmed reliability.
Debrieﬁng and member checking by participants served to conﬁrm
the data validity.
Results: The ﬁnal qualitative data analysis revealed the following
emergent themes: (1) Informal training mechanisms as the dominant
form of education, (2) Similarities in the components of a feeding
consultation, (3) Variations of practice in the multidisciplinary
aspects of feeding, (4) Clinical decision-making and expertise, and
(5) Clinical and educational dilemmas. Informal training mechanisms were found to be the primary form of education for providers
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across disciplines regarding cleft palate feeding. Additionally, practice was informed primarily by clinical expertise and varied amongst
providers depending on their training and discipline. There was an
overwhelming concern for more formal training mechanisms in the
subﬁeld of cleft palate feeding. The majority of providers engaged
in a multidisciplinary approach to care for patients with cleft
palate, though variations in the interpretation of multidisciplinarity
were present.
Conclusions: Results offer new perspectives on current clinical practice patterns and provider training in the feeding of infants with cleft
palate. These ﬁndings will help guide future research targeted to better
understand feeding practices and improve training among providers in
this area.

137. A comparison of intravenous ketorolac to oral
ibuprofen for management of post-operative pain in
palatoplasty patients
Alfredo Cepeda (1), Joseph Mofﬁtt (1), Meaghan Lafferty-Prather (1),
Kavya Kelagere Mayigegowda (1), Madysen Johnson (1), Phuong
Nguyen (1), Matthew Greives (5)
(1) McGovern Medical School at The University of Texas Health Science
Center at Houston, Houston, TX, (2) University of South Florida
Morsani College of Medicine, Tampa, FL, (3) McGovern Medical School
at UT Health, Houston, TX, (4) University of Texas Health Sciences
Center at Houston, Houston, TX, (5) McGovern Medical School at The
University of Texas Health Science Center at Houston (UTHealth),
Houston, TX, (6) University of Texas Health Science Center at Houston,
Houston, TX
Background/Purpose: Pain control following palatoplasty has historically relied on as needed narcotic medications. However, important
concerns exist regarding the risks of over-medication, sedation, and
respiratory depression in this patient population. Recent research
into the implementation of Enhanced Recovery after Surgery
(ERAS) pathways using multi-modal pain therapy has demonstrated
decreased LOS, increased oral intake, and decreased narcotic usage.
Despite the potential beneﬁt of IV ketorolac for use in palatoplasty
patients, there is a paucity of data regarding its use. Our study aims
to assess the clinical outcomes following the addition of ketorolac
to our pain management pathway and compare this to our prior
ERAS implementation.
Methods/Description: Primary palatoplasty patients were grouped
into two cohorts at a single center: A historical control group
(2016-2018) treated with our institution’s prior ERAS protocol comprised of intra-operative local anesthetic inﬁltration and as needed
post-operative oral ibuprofen, Tylenol, and oxycodone and a prospective group of patients who received intravenous ketorolac postoperatively in place of ibuprofen (2020-2021). Post-operative pain
scores, oral intake, morphine milligram equivalents (MME’s) administered, narcotic medication prescription rates, and length of stay
(LOS) were collected for both cohorts. Pain scores were calculated
by nursing staff utilizing the Faces, Legs, Activity, Cry, and
Consolability (FLACC) scale. All data was analyzed using R
Software (R Foundation for Statistical Computing, Vienna, Austria).
Results: A total of 74 patients (17 Prospective, 57 Historical Control)
were included in the study. Prospective group patients were found to
have decreased length of stay when compared to historical controls
(45.3 hrs ± 23.85) vs 56.2 hrs ± 22.6, p = 0.09) as well as signiﬁcantly
decreased MME’s administered at 24 hours (1.4 ± 1.4 vs 3.2 ± 2.5, p
<0.01), 48 hours (0.33 ± 0.59 vs 2.18 ± 1.5, p<0.01), and 72 hours (0
vs 1.98 ± 1.9, p<0.05). The prospective group also saw a signiﬁcant

Abstract
decrease in discharge narcotic rate (29.4% vs 64.8%, p = 0.01). No
signiﬁcant differences were observed for pain scores among
cohorts. Oral intake also trended higher in prospective patients
compared to historical controls (15.2ml ± 15.2 vs 12.3ml ± 10.3,
p =0.22). No bleeding complications or unplanned returns to the operating room were observed in the ketorolac group.
Conclusions: The inclusion of ketorolac into our post-operative pain
management pathway resulted in signiﬁcant decreases in MME’s
administered, as well as discharge narcotic rates when compared to
our previous ERAS protocol with no observed major bleeding
events. We observed a modest decrease in length of stay as well as
increases in oral intake, however larger data sets are needed to establish the true effect of ketorolac on these variables. The results of this
study illustrate the potential utility of ketorolac as part of usual palatoplasty post-operative care.

138. Designing the Prolabial Flap in Revisional
Bilateral Cleft Lip Surgery: Clinical and Quantitative
Analysis Of Post-Operative Stretch with Longer-Term
Follow-up
Alina Sinha (1), Jeffrey Goldstein (2)
(1) Children’s Mercy Hospital/ University of Missouri-Kansas City Medical
School, Kansas City, MO, (2) Children’s Mercy Hospital-Kansas City,
Kansas City, MO
Background/Purpose: BACKGROUND: One of the hallmarks of
contemporary primary bilateral cleft lip repair is the emphasis on
designing a narrow prolabial segment due to subsequent growth and
stretch in width. Yet literature is lacking on the growth and stretch
of the prolabial segment when a total secondary bilateral cleft lip revisional surgery is necessary. This information would be critical to decisions made in surgical design. The aim of this study is to present a
consecutive series of patients who underwent secondary bilateral
cleft lip revision and quantify and characterize the post-operative prolabial changes with follow-up of at least 2 years.
Methods/Description: METHODS: 19 consecutive patients were
identiﬁed retrospectively from our institutional database. All patients
were examined, measured with a caliper or ruler, and photographed
preoperatively, intraoperatively and postoperatively at 1 month, 3
months, 6 months, 1 year, and then yearly in multidisciplinary cleft
clinic. Measurements of prolabial width were made cephalically and
caudally at the level of Cupid’s peak. Chart review and data acquisition was achieved.
Results: RESULTS: The age at time of revision ranged from 3.91 to
18.83 years old (mean of 10.44). Of the 19 patients, 4 were syndromic
with 1 other having genetic variants of unknown signiﬁcance. The
indication for revision were overwhelmingly whistle-tip deformities.
From immediately postoperative to 1 months postoperative, the prolabium widened 20% cephalically and 23% caudally. From immediately postoperative to 3 months postoperative, the prolabium
widened 35% cephalically and 37% caudally. At 6 months postoperative, the widening was 44% cephalically and 44% caudally. At 12
months postoperative, the prolabial widening was 40% cephalically
and 41% caudally. At 2 years postoperative, the prolabial widening
was 41% cephalically and 48% caudally from the immediate postoperative measurements.
Conclusions: In secondary bilateral cleft lip revision, the prolabial
segment stretches signiﬁcantly (mean 44%) in the ﬁrst 6 months postoperatively and then stabilizes. As in primary repair, this philtral widening should be considered and anticipated when you design your
prolabial ﬂaps.

57
139. Implementation of an Ambulatory Cleft Lip
Repair Protocol: Surgical Outcomes
Jenn Park (1), Danielle Rochlin (1), Bachar Chaya (1), Ricardo Rodriguez
Colon (1), David Staffenberg (1), Pradip Shetye (1), Roberto Flores (1)
(1) NYU Langone Health, New York, NY, (2) NYU Langone Health, Wyss
Department of Plastic Surgery, New York, NY
Background/Purpose: Cleft lip repair has traditionally been performed as an inpatient procedure. Consistent with a national shift
towards outpatient surgery, there has been interest in outpatient cleft
lip repair to avoid unnecessary hospital stay and reduce healthcare
costs. Although retrospective reviews have reported comparable surgical outcomes between inpatient and outpatient cleft lip repair,
these results are based on pooled patient data with no protocol-driven
decisions. We report surgical outcomes following implementation of
an ambulatory cleft lip repair protocol.
Methods/Description: A single institution, retrospective study of all
patients undergoing primary unilateral cleft lip repair between
2012-2021 was performed. 261 patients met inclusion criteria.
Surgical outcomes were compared prior to and following implementation of an ambulatory surgery protocol in 2016. Brieﬂy, the protocol
was applied to non-syndromic patients with a cleft without airway or
cardiac abnormalities. Ambulatory protocol patients had morning
surgery, long-lasting local anesthesia with limited perioperative narcotics, and parental education with direct access to the clinical team
following discharge. Variables collected included patient demographics, operative details, length of stay, and surgical outcomes including
30-day readmission, 30-day reoperation, and other postoperative
complications.
Results: The pre-protocol group contained 99 patients and the postprotocol group contained 162 patients. There were no signiﬁcant differences in rates of 30-day readmission, reoperation, wound complications, or postoperative complications between the pre- and
post-protocol groups. Following ambulatory protocol implementation, 130 (80%) patients were deemed eligible for ambulatory
surgery. Average length of stay decreased from 24 hours pre-protocol
to 8 hours post-protocol (p<0.05). The 32 (20%) patients chosen for
overnight stay had a signiﬁcantly higher proportion of congenital
abnormalities (40.6%) compared to the ambulatory group (8.6%), as
well as higher proportion of ASA class 2 and 3 (71.9% vs 40%)
(p<0.05). Most common reasons for overnight stay included cardiac
and airway monitoring, prematurity, and monitoring of comorbidities.
There were no differences in surgical outcomes between the ambulatory and overnight stay groups following protocol implementation.
Conclusions: An ambulatory cleft lip repair protocol incorporating
morning surgery, appropriate patient stratiﬁcation, and parental education can signiﬁcantly reduce average length of stay without
adversely affecting surgical outcomes. Implementation of a protocol
allows for safe ambulatory cleft lip repair in a majority of patients
with a cleft lip while allowing for appropriate stratiﬁcation of higher
risk patients for overnight stay.

140. Factors Associated with Decreased Length of
Stay After Primary Palatoplasty
Alison Kaye (1), Jordan Grimmett (1), Meghan Tracy (1), Janelle
Noel-Macdonnell (1)
(1) Children’s Mercy Kansas City, Kansas City, MO, (2) University of
Missouri-Kansas City School of Medicine, Kansas City, MO
Background/Purpose: Surgery to repair a cleft palate typically occurs
in the ﬁrst 9-18 months of life. Infants usually require hospital
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admission after surgery to monitor their recovery. Airway swelling,
agitation, pain, and refusal of oral intake coincide to prevent rapid discharge. A variety of ﬁnancial/insurance factors, scarcity of inpatient
beds, and the general promotion of outpatient procedures puts pressure to ﬁnd ways to limit peri-operative length of stay (LOS) for
these procedures. Infants undergoing primary palatoplasty usually
do not meet criteria for discharge until at least 24-48 hours after
surgery. The study aims to identify and understand any modiﬁable
factors associated with decreased hospital LOS after cleft palate
repair.
Methods/Description: This single center IRB-approved, tertiary pediatric hospital study reviews 300 consecutive primary palatoplasties
performed from 2010 to 2018. Demographic and peri-operative information were reviewed. Hospital LOS was determined in relation to
factors including cleft type, surgery method, intra-operative factors,
recovery room factors, peri-operative medications, and post-operative
oral intake. Discharge criteria for all patients included 1) airway stability without bleeding, 2) pain control via oral medicine, and 3) intake
of maintenance ﬂuid requirements.
Results: Cleft types included: Veau I=24, Veau II=95, Veau III=97,
Veau IV=48, and submucous cleft palate=36. Mean post-operative
LOS was 35.96 hours (SD 14.1, range 16.4-89.7). 81.3% (n=244)
required >23 hours inpatient stay and 17% (n=51) required >48
hours before meeting discharge criteria. Patients with SMCP were signiﬁcantly older at time of surgery compared with other cleft types
(median 57.3m vs 14.9m) and had a shorter mean LOS (31.19h vs
36.61h; p <0.05). Presence of a g-tube, syndrome, repair type, intraoperative medication regimen, or concomitant procedures were not
predictive of LOS. Factors predictive of <23 hours LOS include
decreased surgery time (mean 106.7 min vs 126.8 min; p<0.001),
not receiving IV morphine post-operatively (p=0.001); decreased
time to 1st oral intake (mean 2.9 hours vs 4.6 hours; p=0.017);
decreased time to ﬁrst large volume intake (>90ml; mean 10.6
hours vs 20.4 hours; p<0.001); and increasing volume of 1st large
volume intake (mean 148.4mL vs 127.5mL; p=0.003). Infants who
were discharged in <23hrs averaged 20.5hrs admission while those
discharged after 23 hours averaged 39.5 hours admission. There
were no differences in rates of post-operative complications or readmission between those staying < or > 23 hours.
Conclusions: Our results indicate most infants require more than 23
hours post-operative in-hospital observation. SMCP patients, who
are signiﬁcantly older, tend to require fewer hours admission. A
variety of factors related to surgery length, post-operative medication,
timing and volume of early oral intake are helpful predictors of overall
hospital LOS. Factors related to diagnosis, syndrome, and surgery
type do not appear to impact LOS.

141. COVID Cleft: A national evaluation of cleft care
operating through the COVID-19 Pandemic in the
United Kingdom
Neil Brierley (1), David Sainsbury (1), COVID Collaborative (1), Felicity
Mehendale (3)
(1) Northern & Yorkshire Cleft Service, Leeds, West Yorkshire, (2)
Newcastle upon Tyne NHS Foundation Trust, Newcastle upon Tyne,
Newcastle, (3) University of Edinburgh, Edinburgh, United Kingdom
Background/Purpose: COVID-19 fundamentally changed cleft
teams’ ability to care for their patients. This study aims to study; 1)
the effect of COVID-19 on elective surgery timings and outcomes;
2) preoperative screening and isolation protocols; 3) the impact of
operating with personal protective equipment (PPE).
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Methods/Description: Between the start of the ﬁrst UK lockdown in
March 2020 and April 2021 operative details from 651 cleft procedures performed in eight UK centres were entered into a secure
REDCap database.
Results: 651 records were entered (59% male, 41% female). 9%
patients had a known syndrome. Operations were as follows: cleft
palate repair (40%), unilateral cleft lip repair +/- vomer ﬂap (23%),
alveolar bone grafting (16%), secondary speech surgery (10%),
ﬁstula repair (3.7%), lip revision (1%) and rhinoplasty (1%). 39%
of surgical cases were deemed delayed compared to normal protocol
timings, with 80% of the delays attributable to COVID. Mean age at
initial cleft lip repair was 230 days exceeding a previous representative mean of 137 days as well as breaching the UK national standards
for upper age limit of 183 days. Mean age at cleft palate repair was
387 days compared to the UK national standard for upper age limit
of 396 days, and previous representative mean of 320 days. 81% of
patients undertook some form of pre-operative isolation; 47% isolated
for two weeks. COVID screening was performed in the 72 hrs prior to
surgery in 89% of patients and 13% of parents/carers. Only one patient
had a positive test. 69% surgeons wore an FFP3 (N99) mask to
operate, and 64% of cases involved difﬁculty during the operation
as a result of the PPE; most commonly communication difﬁculties
(45%). No patients developed COVID in the early post-operative
period.
Conclusions: This data demonstrates that initial cleft lip and palate
repair in the UK has been delayed as a direct result of the
COVID-19 pandemic. Secondary surgery has been signiﬁcantly
affected and efforts will need to be made at national level to
provide capacity to catch up. Isolation and testing protocols for
COVID-19 vary from unit to unit, but appear safe. Routine cleft
surgery can safely continuing through the pandemic, as long as appropriate infection control measures are followed and resources allow.

142. National Undervaluation of Cleft Surgical
Services: Evidence from a Comparative Analysis of
50,450 Cases
Danielle Rochlin (1), Bachar Chaya (1), Roberto Flores (1)
(1) New York University Langone Health, New York, NY
Background/Purpose: The relative value unit (RVU) is a metric established by Medicare to quantify physician time and intensity required
to furnish a surgical service, and is broadly used for the purposes of
billing and physician compensation. Despite widespread use since
the 1990s, the accuracy of RVU assignments has not been scientiﬁcally evaluated for cleft and craniofacial surgery. We hypothesize
that unbalanced RVU allocation creates inappropriate disparities in
value amongst procedures performed by cleft and craniofacial
surgeons.
Methods/Description: The American College of Surgeons Pediatric
National Surgical Quality Improvement Program (NSQIP) database
was queried to identify all cleft and craniofacial surgery cases performed by plastic surgeons from 2012-2019 based on Current
Procedural Terminology (CPT) code. Microsurgical cases and CPT
codes with a case count of fewer than 10 were excluded. Total
RVUs per case were calculated based on the sum of work RVUs
for the principal procedure, and any other procedure that was performed during the case. Efﬁciency was deﬁned as total RVUs
divided by total operative time (i.e. RVUs/hour), based on previously
published methodology. Mean efﬁciency per CPT code was ranked
and compared by quartile using Student’s t-tests.
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Results: The sample consisted of 69 CPT codes with a total of 50,450
cases. The most common procedure was cleft palate repair of the soft
and/or hard palate (CPT 42200). The mean efﬁciency for the top quartile of CPT codes was 15.65±4.22 (range 12.05-26.56) RVUs/hour,
compared to 7.39±0.98 (range 5.57-8.69) RVUs/hour for the
bottom quartile (p<0.001). The mean operative time for the top quartile of CPT codes was 167.14±90.29 minutes, compared to 107.79
±55.17 minutes for the lowest quartile (p=0.029). In the top quartile,
the majority of CPT codes were craniofacial procedures including
frontofacial procedures (23.53%) and craniectomies for craniosynostosis or bony lesions (35.29%). The lowest quartile was comprised
mainly of CPT codes for cleft procedures including surgeries for velopharyngeal insufﬁciency (17.65%), cleft palate repair (23.53%), and
cleft septoplasty (5.88%). It was 2.5 times more efﬁcient for a cleft
and craniofacial surgeon to perform a local skin ﬂap (15.18 RVUs/
hour, CPT 14040) than a secondary palatal lengthening for cleft
palate (6.09 RVUs/hour, CPT 42200).
Conclusions: The current RVU allocation to cleft and craniofacial
procedures creates arbitrary disparities in physician efﬁciency, with
cleft procedures disproportionately negatively affected despite being
among the most common procedures. RVU assignments should be
reevaluated to avoid disincentivizing cleft surgical care.

143. Risk factors for late diagnosis of positional
plagiocephaly and impact on helmet therapy: A review
of 25,322 patients
Naikhoba Munabi (1), Michael Nelson (1), Stacey Francis (1), Gerald Cho
(4)
(1) University of Southern California, Los Angeles, CA, (2) San Diego Kaiser
Permanente, San Diego, CA, (3) Southern California Permanente Medical
Group, 6041 Cadillac Ave, Los Angeles, CA 90034, CA, (4) Washington
University in St. Louis School of Medicine, St. Louis, MO
Background/Purpose: Two main modalities exist for treatment of
positional plagiocephaly (PP): physical therapy with head repositioning and helmet therapy. Studies suggest that PP diagnosed at <4
months of age can be treated almost exclusively with head repositioning. However, late presentation >6 months often requires helmet
therapy, which adds an economic burden to patients and hospital
systems. This study investigates risk factors for late PP diagnosis
and how delayed recognition impacts need for helmet therapy.
Methods/Description: After IRB approval, 25,322 patients diagnosed
with PP over 10 years at ﬁve Southern California Kaiser Permanente
hospitals were reviewed. Patients diagnosed early (<=4 months,
n=20,636, 81.5%) and late (>4 months, n=4,686, 19.5%) were compared for demographics, gestational history, associated conditions
including torticollis and hydrocephalus, and hospitalizations in the
ﬁrst year of life. Rates of referrals for helmet evaluation and subsequent orders were compared. Statistical analysis using students t-test
or ANOVA were performed with signiﬁcance determined at p<0.05.
Results Compared to early, patients diagnosed late were more likely
Hispanic (51.7% vs 46.9%) and less likely Asian/Paciﬁc Islander
(15.9% vs 20.3%, p<0.001). Prematurity (30.5% vs 23.3%,
p<0.001), multiple gestation birth (4.9% vs 3.6%, p<0.001), and
hydrocephalus (0.6% vs 0.1%, p<0.001) were more frequent in late
diagnoses. Torticollis was less common (17.1% vs 21.4%,
p<0.001). Late diagnoses were associated with increased NICU stay
(20.8% vs 13.0%, p<0.001) and longer neonatal hospitalizations
(6.8±3.4 vs 3.9±6.6 days, p<0.001). 2253 patients (8.9%) were
referred for helmet therapy evaluation. Patients diagnosed late were
more likely to be referred for helmet evaluation (29.9% vs 11.8%,

59
OR 2.54 [2.34-2.75], p<0.001). Of patients referred, late diagnoses
were more likely receive helmet therapy treatment compared to
early (11.4% vs 7.1%, p<0.001). Conclusions Hispanic ethnicity, prematurity, multiple gestation birth, lack of torticollis, and extended
neonatal hospitalization are associated with delayed PP diagnosis.
Torticollis increases the risk of PP; many providers may use torticollis
as a clue to evaluate for PP in neonates and infants leading to missed
diagnoses when torticollis is absent. Late PP diagnosis increases frequency of helmet therapy. Efforts should be made to closely examine
patients, even if torticollis is absent, to facilitate earlier PP diagnosis.
More timely diagnosis may be associated with milder deformity and
increase the ability to pursue conservative management with less psychosocial and ﬁnancial burden.

144. Caregiver Observations of Infant Comfort,
Behavior and Emotional Adjustment Before and After
Surgery for Cleft Lip
Claudia Crilly Bellucci (1), Janine Rosenberg (1), Todd Edwards (1), Carrie
Heike (1), Brian Leroux (1), Salene Jones (1), Laura Stueckle (1), Donald
Patrick (1), Meredith Albert (1), Cassandra Aspinall (1), Kathy Kapp-Simon
(8)
(1) Shriners Hospitals for Children - Chicago and University of Illinois at
Chicago, Chicago, IL, (2) University of Illinois Hospital and Health
Sciences System, Chicago, IL, (3) Univ of Washington, Seattle, WA, (4)
Seattle Children’s Hospital, Seattle, WA, (5) University of Washington,
Seattle, WA, (6) Fred Hutchinson Cancer Research Center, Seattle, WA,
(7) Shriners Hospitals for Children Chicago, Chicago, IL, (8) Shriners
Hospitals for Children & University of Illinois, Chicago, Chicago, IL
Background/Purpose: The Infants with Clefts Observation Outcomes
Instrument (iCOO) is a validated measure using parent daily diaries to
obtain observer reported outcomes of infant well-being. The Comfort
(COMF) and Behavioral and Emotional Health (BEH) domains of the
iCOO were used to study usual surgical treatment for cleft lip. The
purpose was: 1) to assess the consistency of daily caregiver reports
of infant COMF and BEH before and after surgery to repair a cleft
lip, and 2) to assess the impact of post-surgical interventions on
infant COMF and BEH.
Methods/Description: Participants were 140 Caregivers (96% female,
79% white) from 2 recruitment settings (63% clinics and 37% online).
Infants (MA=5.12 mos) were majority male (67%) with CLP (73%).
The COMF and BEH scales each provide a Domain Score (SCALE)
which is the total of observable signs in each category, and a Global
Impression score (IMPR) which is a single item measuring caregivers’
impression of infant comfort or behavioral/emotional adjustment over
the past 24 hours. Caregivers completed the iCOO for 7 days pre (T0)
and post (T1) lip surgery, and for 3 days 2-months (T2) after lip
surgery. Caregivers also completed an optional survey that identiﬁed
the types of post-surgery interventions (e.g., immobilizers) infants
received. Generalized estimating equations assessed the association
of demographic variables on caregiver report; daily changes in
COMF and BEH SCALE and IMPR scores at T0, T1, and T2; and
the association of post-surgery interventions with daily changes in
T1 COMF and BEH SCALE and IMPR scores.
Results: Demographics characteristics were not associated with any
outcomes. There were no signiﬁcant differences in COMF or BEH
SCALE or IMPR scores across time at T0 or T2. There was a signiﬁcant change in scores across time for COMF and BEH SCALE and
IMPR scores at T1 (p’s<.001). There was a signiﬁcant change in for
COMF and BEH SCALE and IMPR scores at T1 (p’s <.001) with
Day 1 scores beginning 1-1.5 SD below T0 scores but improving
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over the 7 days. Scores remained signiﬁcantly below T0 scores on
Day 7 of T1 (p’s<.012). T2 scores were similar to T0 scores
(p’s>0.05). At T1, use of immobilizers, nasal stents, and more than
one feeding method were associated with lower daily scores in
COMF IMPR scores (p’s< .043). Use of immobilizers, nasal stents,
and treatment for GERD were associated with lower daily scores in
BEH IMPR (p’s<.032). Interventions were less likely to affect
COMF and BEH SCALE scores, but were similar in direction.
Conclusions: The iCOO COMF and BEH domains capture daily
changes in caregiver observations of infant comfort and psychological
state post-lip surgery. Caregivers reported poorer scores during postsurgery week with scores returning to baseline levels by 2-months
post-surgery. Post-Surgery interventions may have differential
impact on caregiver perceptions of infant comfort and well-being.
The iCOO COMF and BEH domains may be used as outcomes to
assess infant health and well-being after cleft-lip surgery.

145. The CLAPA Adult Services Project: Using
Evidence-Based Practice to Design and Deliver New
Interventions
Kenny Ardouin (1), Nicola Stock (2)
(1) University of Canterbury, Christchurch, New Zealand, (2) University of
the West of England, Bristol, Bristol
Background/Purpose: There are approximately 72,000 adults living in the
UK who were born with a cleft lip and/or palate (CL/P). Previous research
has demonstrated that multidisciplinary concerns can extend into adulthood. Consequently, there is increasing recognition of CL/P as a lifelong
condition, for which care and support should be available throughout all
stages of life. In response, the Cleft Lip and Palate Association (CLAPA)
developed their Adult Services Programme to identify areas of unmet
need and develop effective community-based interventions.
Methods/Description: An online, mixed methods survey focusing on
all aspects of adults’ lives was designed by CLAPA and the Centre for
Appearance Research. A total of 207 eligible responses were received
between July-October 2018.
Results: Survey results demonstrated ongoing challenges in relation to
adults’ emotional wellbeing, interpersonal relationships, physical
health, and treatment decision-making. These ﬁndings highlighted
the need for interventions aimed at young adults about to be discharged from routine care, as well as older adults who left the CL/P
service many years ago.
Conclusions: To address gaps in service provision, CLAPA established an annual Adults Conference and panel discussions on key
topics broadcast via online videos and a podcast. Additionally, a
Leaver’s Pack of information regarding future access to healthcare
and community services for distribution at the ﬁnal routine CL/P
appointment was designed. This presentation provides an overview
of ﬁndings from the 2018 survey alongside evaluation of the interventions subsequently developed. The presentation will also consider the
implications of the ﬁndings in the context of the international cleft
community.

146. The Global Smile Foundation Surgical Program :
Clinical and Economic Impact in Developing
Countries.
Robert Younan (1), Antonio Melhem (1), Omar Al Abyad (1), Elsa Chahine
(1), Adam Johnson (1), Anthony Haddad (1), Caille McAleer (1), Denise
Franco (1), Beyhan Annan (1), Rami Kantar (1), Usama Hamdan (1)

The Cleft Palate-Craniofacial Journal 59(4S)
(1) Global Smile Foundation, Norwood, MA, (2) Tufts Medical Center,
Boston, MA, (3) University of Arkansas for Medical Sciences, Little Rock,
AR, (4) Brigham and Women’s Hospital, Harvard Medical School,
Boston, MA, (5) Global Smile Foundation-Ecuador, Guayaquil, Guayas
Background/Purpose: Congenital clefts of the lip and/or palate (CLP)
affect 1 in 500 to 700 newborns worldwide each year, and up to
250,000 livebirths annually in developing countries. On a psychosocial, economic and aesthetical level, CLP have detrimental effects
on patients’ lives. Global Smile Foundation (GSF) is a non-proﬁt
organization (NGO) devoted to providing comprehensive cleft care
for individuals in need. Its volunteers have been involved in cleft
care for more than three decades, making GSF one of the most experienced NGOs in providing multidisciplinary cleft care. GSF provides
both education and clinical care to Low- and Middle- Income
Countries (LMICs) through surgical outreach programs, aiming to
establish interdisciplinary cleft programs in local centers. In this
report, we analyze the clinical and economic impact of GSF’s outreach programs worldwide.
Methods/Description: We reviewed all primary cleft lip (PCL) and
primary cleft palate (PCP) repair cases performed during our outreach
trips to Ivory Coast, Guatemala, Ecuador, Lebanon, Mali, Burkina
Faso, El Salvador, Senegal, Brazil, and Peru in the last decade. A
total of 1619 patients were reviewed, 1032 with PCL repair, and
587 with PCP repair. Overall, the mean age for those included in
this study was 3.24 ± 4.26; 2.97 ± 5.16 for those with PCL, and
3.62 ± 2.48 for those with PCP. Averted Disability-Adjusted Life
Years (DALYs) were calculated. After treatment, the residual disability weight for patients with PCL was estimated at 0.016, compared to
0.098 before treatment. Residual disability weights were estimated at
0.231 for patients with PCP before treatment and at 0.015 after treatment. Life expectancy was derived from the World Health
Organization databases. The averted DALYs were then multiplied
by the gross national income per capita to calculate the economic
value of the averted DALYs.
Results: In the last decade, Global Smile Foundation has prevented
13,766 years lived with disability (DALYs) for patients who underwent PCL or PCP repairs. There is approximately a US$70.263,998
to US$134,057,190 ﬁnancial gain from these interventions, with an
estimated average ﬁnancial beneﬁt of $43,400 to $82,802 per patient.
Conclusions: By way of our surgical outreach programs, GSF has had
a signiﬁcant clinical and economic impact on the lives of our patients
in LMICs. With future efforts, we hope to have increased access to
resources which will help us provide comprehensive cleft care to a
larger number of patients.

147. COVID Check-In: Optimizing Cleft &
Craniofacial Team Care during COVID-19 using an
on-line social pediatrics screening instrument
Christine Loock (1), Sandra Robertson (1), Emily Fisher (1), Lisa Szostek
(1), Ethan Ponton (1), William Lau (1), Douglas Courtemanche (1),
Erika Henkelman (8)
(1) University of British Columbia, BC Children’s Hospital, Vancouver, BC,
(2) BC Children’s Hospital, Vancouver, BC, (3) UBC Pediatrics / BC
Children’s Hospital, Vancouver, BC, (4) University of British Columbia,
Vancouver, BC, (5) UBC Pediatric Surgery/ BC Children’s Hospital
Research Certre, Vancouver, BC, (6) BC Childrens Hospital Research
Centre, Vancouver, BC, (7) University of British Colombia, Vancouver,
British Colombia, (8) UBC Pediatric Plastic Surgery/ BC Children’s
Hospital Research Certre, Vancouver, BC

Abstract
Background/Purpose: The public health mandates associated with
COVID-19 to decrease transmission in children and youth added
unprecedented stress on families, providers and health care systems,
including ambulatory multidisciplinary cleft/craniofacial team care.
In order to provide responsive, multidisciplinary team (MDT) cleft
and craniofacial care, it was essential to identify direct and indirect
impacts of COVID-19 on our patients and families, whilst planning
ahead for ongoing coordinated surgical, pediatric, and psychosocial
interventions. The purpose of this Platform presentation is to
discuss how incorporating a short on-line psychosocial screening
questionnaire prior to a MDT clinic, using a ’What Matters to You’
quality improvement (QI) format, can facilitate care coordination
and responsiveness, triage for in-person and virtual care settings,
and respond to family centred care priorities in the midst of evolving
COVID-19 landscapes.
Methods/Description: Description - During this platform paper, the
interdisciplinary team coordinator and/or pediatrician from a large
North American multidisciplinary Cleft Craniofacial Program will
present the key ﬁndings from a quality improvement project conducted during the concurrent COVID-19 pandemic. The use of a
smart phone accessible data system to record QI data will also be discussed. Main Objectives of Presentation - At the end of this presentation, the learner will list 5 key psychosocial screening questions to
triage patients in need of addition supports exacerbated by the
COVID-19 pandemic. Care coordinators will discuss key ﬁndings
and the application of similar approaches in other team settings to
address direct and indirect care needs exacerbated by COVID-19
and its aftermath. Key Findings and Insights - Out of 110 sequential
MDT visits, families reported that COVID impacted timely access
to health services (20%); employment (32%); basic needs like food
and shelter (13%); and social capital. Almost half (47%) reported
less than 5 people to turn to for extra support. The most common concerns caregivers reported about their children were development,
learning, and/or school progress (38%); mental health (36%) and
social emotional well-being (31%).

148. Neurodevelopment in Patients with
Nonsyndromic Sagittal Craniosynostosis: Six-Month
Postoperative Follow-up
Alexis Johns (1), Christopher Tien (1), J. Gordon McComb (1), Mark Urata
(3)
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postoperative (mean age 12.4±3.2 months) Bayley Scales of Infant
Development â€“ Third Edition (Bayley-III), measuring cognitive,
language, and motor functioning. Bayley-III results were compared
over time and to test norms. Socioeconomic status (SES), medical,
and surgical variables were analyzed in relation to a delay (deﬁned
as ≤9th percentile) on the Bayley-III subscales (test norm mean 10
±3).
Results: Both pre- and postoperative mean developmental results were
in the average range with mean scaled score range 9.6-11.5 (SD range
2.1-3.8) and no mean scores were signiﬁcantly lower than test norms.
Additionally, there were no signiﬁcant differences between baseline
and postoperative scores. However, there was at least an area of
delay for 12% preoperatively and 27% postoperatively, which is
higher than the normative 9%. Additional medical diagnoses were
higher for those with preoperative delays (63% vs 17%, p=.004).
Neonatal respiratory distress was associated with delays both at baseline (50% vs 3%, p<.001) and postoperatively (24% vs 4%, p=.016).
There were no differences in the presence of delays at baseline or after
surgery based on: sex, SES variables, test language, gestational diabetes, premature rupture of membranes, gestational age, birth weight, or
NICU stay. There were also no differences in postoperative development based on age at surgery, length of surgery, or estimated blood
loss.
Conclusions: Patients with isolated SC in this study underwent CVR
at a mean age of 5.8 months and had no mean differences from test
norms in their neurodevelopmental functioning before or 6 months
after surgery. Patients’ average scores did not change signiﬁcantly
after surgery, which can be useful information for parents. Delays
were associated with additional medical diagnoses and neonatal respiratory distress. Consistent with the literature, delays were seen in 27%
of patients postoperatively. This highlights the need for ongoing
assessment to ensure appropriate identiﬁcation of concerns and facilitating access to intervention services.

149. Efﬁcacy of Virtual Reality Surgical Planning and
Intraoperative Navigation for Facial Fractures: A
Preclinical Validation Study
Sydney Mathis (1), Eduardo Arias-Amezquita (1), Linping Zhao (1), Chad
Purnell (1), Pravin Patel (1), Lee Alkureishi (5)

(1) Children’s Hospital Los Angeles, Los Angeles, CA, (2) University of
Southern California, Los Angeles, CA, (3) Children’s Hospital Los
Angeles/Keck School of Medicine of USC/Ostrow School of Dentistry of
USC, Los Angeles, CA

(1) University of Illinois College of Medicine, Chicago, IL, (2) University of
Illinois at Chicago, Chicago, IL, (3) The University of Illinois Hospital &
Health Sciences System, Chicago, IL, (4) University Of Illinois at Chicago/
Shriners Hospitals for Children-Chicago, Chicago, IL, (5) Shriners
Hospitals for Children-Chicago, Chicago, IL

Background/Purpose: Nonsyndromic sagittal craniosynostosis (SC)
occurs in 2-3/10,000 births and is the most common type of craniosynostosis. Surgical intervention aims to shape the skull to allow for normative brain development and appearance. While a range of
neurodevelopmental functioning in SC has been reported, a recent
meta-analysis (Osborn et al., 2021) conﬁrmed that a subgroup of
patients had delays and recommended routine assessment. The
purpose of this study is to describe neurodevelopment before and 6
months after surgery in patients with SC.
Methods/Description: Patients (N = 67; 79% male) with nonsyndromic SC underwent open calvarial vault remodeling (CVR) at a
mean surgery age 5.8Â±2.5 months (range 2-15) by the same craniofacial surgeon and neurosurgeon with a mean surgical time 166Â±36
minutes and an estimated blood loss mean of 225±77 ml. Patients
were administered baseline (mean age 5.1±2.6 months) and

Background/Purpose: Elective craniomaxillofacial surgery has beneﬁtted greatly from advancements in computer assisted surgery, and
virtual presurgical planning has become widely accepted as the gold
standard for many procedures. However, translation of the digital presurgical plan to the operating room via custom plates or printed guides
requires signiﬁcant preoperative lead time, limiting the current application for craniofacial trauma. Virtual reality (VR) based surgical
planning software has the potential to provide immediate access to
digital surgical planning, with an efﬁcient interface that offers more
control to the surgeon. The resultant virtual surgical plan can be
exported within minutes, enabling the use of intraoperative navigation, and potentially replacing the need for 3D printed surgical
guides. The purpose of this study is to validate the accuracy of a
new workﬂow for craniofacial trauma involving the combination of
same-day VR planning and intraoperative navigation.

62
Methods/Description: The workﬂow was validated in 3 simulated
models: bilateral orbital ﬂoor fractures on 3 human cadaver specimens
(n=6), bilateral zygomaticomaxillary complex (ZMC) fractures on 1
human cadaver (n=2), and bilateral ZMC fractures on 10
3D-printed skull models (n=20). The specimens were imaged by
CT scan. This dataset was then imported into the VR environment,
where a digital orbital ﬂoor plate or the ZMC fracture was virtually
manipulated into the correct position. The resultant VR plan was
imported into the Stryker Nav3i system and overlaid onto the original
CT scan. Registration was achieved with a skull post and nGenius
patient tracker probe. A second nGenius tracker probe was attached
to the orbital ﬂoor plate or ZMC segment via a custom adapter and
was adjusted until the correct vector and coordinate position was indicated by the navigation system. Following ﬁxation of the plates or
ZMC, the tracker probe was removed, and repeat CT was undertaken.
Analysis was performed using Mimics software (Materialise, NV).
Landmarks were set on each orbital ﬂoor plate and ZMC segment,
and the distance between the VR plan and the post-operative CT at
each of the landmarks was recorded.
Results: It took approximately 20 minutes total to plan the surgery in
VR and prepare the navigation system. The workﬂow was successfully used in all cadaver specimens. However, postprocedure analysis
demonstrated some inconsistencies in terms of accuracy. When controlling for external variables on the printed models the average displacement in the transverse plane (X) was 0.31 ± 0.18 mm, 0.76 ±
0.54 mm in the sagittal plane (Y), and 0.64 ± 0.48 mm in the
coronal plane (Z), well within the published accuracy of navigation
alone.
Conclusions: This study establishes VR surgical planning and intraoperative navigation as an effective workﬂow, and validates the combined use of these two technologies. We anticipate continued
evolution of this workﬂow, expanding applications to increasingly
complex trauma and craniomaxillofacial surgery.

150. Cell-Augmented Scaffold-Enhanced (CASE)
Cranioplasty: A New Regenerative Paradigm for
Interval Autologous Cranioplasty
Margarete Knudsen (1), Tiffany Hodges (1), Christina Lorenzi (1), Tyra
Flugence (1), Anand Kumar (1), Edward Davidson (2)
(1) University Hospitals - Cleveland Medical Center, Cleveland, OH, (2)
University Hospitals Cleveland Medical Center, Cleveland, OH, (3) Case
Western Reserve University School of Medicine, Cleveland, OH
Background/Purpose: Autologous interval cranioplasty has become
the standard of care following decompressive craniectomy.
Replantation of the stored bone graft has infection and bone resorption
rates upwards of 30%. We propose a new paradigm for autologous
cranioplasty incorporating novel regenerative techniques that aims
to improve ﬁdelity of grafts and reduce infection and resorption.
Methods/Description: A pilot cohort of 10 consecutive patients who
underwent CASE regenerative cranioplasty beginning February
2020 were prospectively followed for at least 6 months postoperatively. Frozen autologous bone graft was thawed and washed in accordance with institutional protocol. Tenets of standard interval
cranioplasty were followed. Cell-augmentation of the autologous
bone graft scaffold was performed; channels were created in the
diploic space, then packed with a 1:1 mixture of fresh autologous
bone graft harvested from surrounding cranium and bone allograft.
Primary outcome measures included post-operative graft infection,
bone resorption after >6 months and need for reoperation. All patients
underwent CT imaging at ≥ 6 months postoperatively with volumetric
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analysis. Descriptive statistics were run for demographic information
(gender, age at cranioplasty) as well as surgical details (indication for
craniectomy, days between craniectomy and cranioplasty, greatest
linear dimension, duration of surgery) using SPSS v28 (IBM Corp,
Armonk, NY).
Results: Clinical evaluation and CT data for ≥ 6 months postoperative
demonstrated a bone graft infection rate of 0%. 0% of patients had
clinically evident bone resorption, nor resorption requiring reoperation or explantation. Mean age at cranioplasty was 40.6 years (SD
±20.4y); 6 patients (60%) had craniectomy for ischemic stroke, 2
(20%) for traumatic injury, 1 each (10%) for ischemic stroke and
tumor; 70% were male. Mean number of days between craniectomy
and cranioplasty was 123.2 (SD ±55.6d). Mean greatest linear dimension was 133.5mm (SD ±11.6mm). Mean duration of surgery was
232min (SD Â±51.3min).
Conclusions: Cell-Augmented Scaffold-Enhanced cranioplasty represents a safe novel paradigm modiﬁcation to standard autologous interval cranioplasty technique with reduced rates of post-operative
infection, bone ﬂap resorption and reoperation.

151. Regional Changes Following Endoscopic Strip
Craniectomy for Sagittal Craniosynostosis: Recipe for
Success?
George Washington (1), Huan Nguyen (1), Alfredo Cepeda (1), Matthew
Greives (1), Phuong Nguyen (2)
(1) The University of Texas Health Science Center at Houston, Houston,
TX, (2) University of Texas Health Science Center at Houston, Houston,
TX, (3) McGovern Medical School at The University of Texas Health
Science Center at Houston, Houston, TX, (4) McGovern Medical School
at The University of Texas Health Science Center at Houston
(UTHealth), Houston, TX
Background/Purpose: Scaphocephaly is a result of sagittal craniosynostosis (SC), which restricts craniofacial growth perpendicular to the
sagittal plane. The cranium grows in the AP dimension causing disproportionate changes that are corrected with cranial vault reconstruction (CVR) or endoscopic strip craniectomy (ESC) with post-op
helmet therapy. ESC is performed at an earlier age and studies demonstrate beneﬁts in risk proﬁle and morbidity compared to CVR
with comparable results if post-op banding protocol is strictly
adhered to. We aim to identify predictors of successful outcome as
well as regional cranial changes following ESC for SC with postbanding therapy.
Methods/Description: A single institution retrospective review was
performed from 2015-19 for patients with SC who underwent ESC.
Patients received immediate post-op strip craniectomy 3D photogrammetry for helmet therapy planning and implementation as well as posttherapy completion imaging from Cranial Technologies. Data was
compiled in Microsoft Excel and analyzed using R Software (R
Foundation for Statistical Computing, Vienna, Austria). Jamovi
v1.2 was used to calculate CVAI (normal </= 3.5) and CI (normal
>75). Deformetrica was used to measure mean percent changes of anatomic skull regions (frontal, parietal, temporal, & occipital) to
compare pre-banding and post-banding therapy 3D imaging of SC
patients who underwent ESC. 14 institutional raters of pre/post-op
3D imaging was performed to determine success of band therapy.
Results: There were a total of 21 SC patients who met inclusion criteria who underwent ESC at a mean age of 3.38±1.16 mos, with a mean
treatment time of 4.05±1.75 mos, and 1.57±0.51 average number of
bands for completion of therapy. ANOVA demonstrated a signiﬁcant
difference in the root mean square (RMS) percent change in the
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parietal region compared to temporal region (15.06±7.25% vs. 9.72
±11.78%, p<0.05), with the least RMS percent change in the frontal
region (9.10±4.27%). 16 of 21 patients with SC were deemed successful by 14 raters of pre/postop 3D imaging. When controlled for
demographic and craniometric factors, no signiﬁcant differences
were identiﬁed; however, those who were not deemed successful
were older at time of surgery (5mos IQR4-5 vs. 3mos IQR2.8-3.3, p
= 0.178) and time of entry into band (5mos IQR 4-5 vs. 3mos IQR
3-4, p = 0.1).
Conclusions: ESC for SC has the greatest percentage change in the
parietal region and least in the frontal region as determined by 3D photogrammetry. Patients deemed with a less than successful result were
found to be older at time of surgery. Earlier detection and surgery for
SC may increase likelihood of success.
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operative and post-operative hematocrit (TXA: 17.4 vs non-TXA:
12.3, p=0.46).
Conclusions: At our institution, the usage of intraoperative TXA
administration did not signiﬁcantly beneﬁt transfusion or estimated
blood loss but did reduce hospital stay and surgical drain output.
Using the impressions obtained from our evaluation, we have
started the process of implanting a multi-disciplinary collaborative
plan to re-evaluate the anesthesia protocol for the cleft and craniofacial team when performing cranial vault procedures. The role of tranexamic acid in craniosynostosis surgery must be evaluated by
multidisciplinary teams to adequately develop transfusion protocols
that mitigate blood loss in this patient population.

153. The Clinical Signiﬁcance of Clinocephaly in
Late-Presentation Sagittal Craniosynostosis
152. Impact of Tranexemic acid in Pediatric Cranial
Vault Reconstruction: A single institution’s
retrospective analysis

Justin Beiriger (1), Miles Pfaff (1), Joseph Mocharnuk (1), Regina Fenton
(1), Adi Mittal (1), Maryanna Owoc (1), Madeleine Bruce (1), Joseph
Losee (1), Jesse Goldstein (1)

Edgar Soto (1), Jacob Lepard (1), James Johnston (1), Krista Neidermeir
(1), Curtis Rozzelle (1), John Grant (1), Rene Myers (2)

(1) University of Pittsburgh School of Medicine, Pittsburgh, PA, (2)
Children’s Hospital of Pittsburgh, Pittsburgh, PA, (3) UPMC, Pittsburgh,
PA, (4) Children’s Hospital of Pittsburgh of UPMC, Pittsburgh, PA

(1) University of Alabama at Birmingham School of Medicine, Birmingham,
AL, (2) University of Alabama at Birmingham, Birmingham, AL, (3)
University of Alabama, Birmingham, Birmingham, AL, (4) Children’s of
AL, Birmingha,, AL, (5) Children’s of AL, Birmingham, AL, (6) University
of Alabama, Birmingham, AL
Background/Purpose: In infants with craniosynostosis, cranial vault
reconstruction is performed to prevent sequela of premature fusion
of cranial sutures. Open correction puts patients at risk for complications of major blood loss. We evaluated the impact of tranexamic acid
(TXA) in children undergoing open surgical repair of a variety of
types of craniosynostosis.
Methods/Description: A retrospective review of 547 infants who
underwent open cranial vault reconstruction between January
2015-December 2020 at a tertiary referral hospital was performed.
The patients were stratiﬁed into TXA or non-TXA based on usage.
Outcome measures included volume of blood transfused, perioperative blood loss and any adverse effects were noted. Exclusionary criteria included loss of follow-up and age of greater than 12 months
undergoing primary repair of craniosynostosis. All patients included
were cared by the multidisciplinary cleft and craniofacial team at
our institution. For the purpose of this study, complications were
deﬁned as adverse events that required a change in management
(eg, commencing antibiotics for infection). The outcomes of TXA
usage were measured by comparing blood loss, pRBC, FFP and cryoprecipitate transfusions, change in pre and post op hematocrit, surgical drain output, and rate of complications between cohorts.
Results: 105 patients met inclusion criteria with 38.8% of patients
treated with TXA. There was no signiﬁcant difference between the
patient demographics of TXA and non-TXA cohorts with the majority
classiﬁed as Sagittal Craniosynostosis (p=0.1062) an average weight
of 9.59±2.38 kg and age of 12.96±1.11 months at time of surgery. A
signiﬁcant difference was noted when examining comorbidities
between cohorts with a greater proportion having comorbidities in
the TXA group (p=0.04). The non-TXA cohort had a signiﬁcantly
longer length of stay (p=0.04) and there was a trend toward longer
surgical times in the non-TXA group (p=0.08). Overall surgical complication was 14% (p=0.55) and clinical outcomes were not signiﬁcantly different between the cohorts. Mean intraoperative blood loss
did not differ between patient cohorts (TXA: 200 ml versus
non-TXA: 193 ml, p=0.19), nor did change between mean pre-

Background/Purpose: The diagnosis of late-presentation sagittal
suture craniosynostosis (SCS) can be challenging. The clinical signiﬁcance of clinocephaly - a retrocoronal concavity along the midvault in this context remains unknown. The aim of this study is to evaluate
the predictive value of clinocephaly in identifying late-presentation
SCS.
Methods/Description: A retrospective chart review of all patients >1
year old presenting to the craniofacial clinic with a concern for SCS
was performed. The presence or absence of SCS in the setting of clinocephaly was recorded following diagnostic imaging. Student’s t
test, Chi Square test, and multivariate logistic regression analysis
were performed to determine predictors of SCS.
Results: 75 patients met inclusion criteria; 42.7% (n=32) were diagnosed with SCS. No difference in age between patients with and
without SCS was detected. Stratiﬁcation of patients by age (1-2,
2-4, and >4 years) revealed a higher rate of SCS in younger patients
(P=0.04). The cephalic index (C.I.) of those with SCS was signiﬁcantly smaller but within the normal range, indicating a more scaphocephalic shape (P=0.003). Logistic regression analysis revealed that
C.I. was a strong predictor of SCS (P=0.003). Of those with SCS, a
mix of complete and partial fusion of the sagittal suture was
appreciated.
Conclusions: This study found that 42.7% of patients with clinocephaly had SCS, which is quite a signiﬁcant portion. This study suggests that clinocephaly should be considered a core component of
the exam and work-up for SCS. Future studies aimed at evaluating
the positive predictive value of this exam ﬁnding and identifying
risk factors associated with late-presentation SCS are underway.

154. Evaluation of head height after endoscopic repair
of sagittal craniosynostosis
Andrew Linkugel (1), Gary Skolnick (1), Sybill Naidoo (1), Matthew Smyth
(1), Kamlesh Patel (4)
(1) Washington University School of Medicine, Brentwood, MO, (2)
Washington University School of Medicine, St. Louis, MO, (3)
Washington University in St. Louis School of Medicine, St. Louis, MO, (4)
Washington University School of Medicine in St. Louis, Saint louis, MO
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Background/Purpose: Achievement of normal head shape is one of
the primary goals of all treatment modalities for craniosynostosis, in
addition to maintenance of normal intracranial pressure and allowing
normal brain development. Pre- and postoperative quantiﬁcation of
head shape in sagittal craniosynostosis has largely relied on cephalic
index (width divided by anterior-posterior length of skull). However,
many infants with sagittal craniosynostosis have a head that is short in
addition to long and narrow. Height is not captured by the cephalic
index. Our aim is to quantify both the deﬁciency in height in sagittal
craniosynostosis and improvement after endoscopic repair.
Methods/Description: Patients who underwent endoscopic repair of
sagittal craniosynostosis between 2016 and 2019 with available preand one-year postoperative head computed tomography (CT) scans
were identiﬁed. Age-matched controls with available CT scans were
used for comparison. Twenty-one patients with sagittal craniosynostosis who underwent endoscopic repair, 10 preoperative, and 10 postoperative age-matched controls were identiﬁed. CT scans were measured
with Analyze 12.0 software using soft tissue windows. Head height
was deﬁned as the vertical distance from the occiput to the top of
the head along a line crossing the tragus. Head height index was
deﬁned as the head height divided by maximum anterior-posterior
length.
Results: Unpaired t tests (GraphPad Prism) were used to compare continuous variables. A p-value <0.05 was considered statistically significant. Patients with craniosynostosis had preoperative CT scans at
mean 1.9 months of age (age-matched controls were mean 2.2
months, p=0.63). Postoperative CT scans were performed at mean
16.0 months of age after helmet therapy was complete (age-matched
controls 16.4 months, p=0.40). Patients with sagittal craniosynostosis
had a shorter head height (mean 6.01 cm) than age-matched controls
(mean 6.94 cm, p=0.0003). After endoscopic repair and helmeting
therapy, the craniosynostosis cohort had a head height (mean 8.05
cm) similar to age-matched controls (mean 8.22 cm, p=0.51). The
younger and older control subjects had similar head height index
(means 0.497 and 0.475, p=0.25). Patients with sagittal craniosynostosis had a lower head height index than the pooled control mean
(0.410 and 0.486, p<0.0001). After endoscopic repair and helmeting,
the head height index was similar to the control value (means 0.472
and 0.486, p=0.22).
Conclusions: This head height measurement quantiﬁes the third
dimension of abnormal head shape in sagittal craniosynostosis.
Additionally, it is adequately corrected in endoscopic repair with helmeting. Expression of the head height as an index (dividing by length)
allows pre- and postoperative values to be compared in a single
patient, similar to cephalic index. In future studies, this measurement
could be obtained clinically or with photography to critically evaluate
outcomes of sagittal craniosynostosis repair.

155. Making the Diagnosis in Sagittal
Craniosynostosis: It’s Height, Not Length, That
Matters
Jessica Blum (1), Daniel Cho (1), Dillan Villavisanis (1), Liana Cheung (1),
Jinggang Ng (1), Scott Bartlett (1), Jordan Swanson (1), Jesse Taylor (1)
(1) Children’s Hospital of Philadelphia, Philadelphia, PA, (2) Perelman
School of Medicine at the University of Pennsylvania, Philadelphia, PA,
Philadelphia, PA
Background/Purpose: Premature closure of the sagittal suture causes
restricted growth perpendicular to the suture line and compensatory
changes including temporal narrowing, frontal bossing, occipital bulleting, scaphocephalic head shape, and lowering of the vertex. This
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study assesses the ability of a novel photogrammetric diagnostic
angle, largely based on cranial vertex position, to reliably distinguish
sagittal craniosynostosis (SS) from control and false positive cases
(SNS).
Methods/Description: All head CT imaging at our institution between
2014-2020 was reviewed for patients with sagittal synostosis (SS, n =
177) and controls (n = 100); patients with suspected sagittal craniosynostosis based on clinical examination but with a normal head CT
(SNS, n = 30) were also identiﬁed. A novel measurement reﬂecting
the anterior-posterior location of the vertex was measured by an
angle drawn between the cranial vertex, nasion, and opisthocranion
(VNO) in proﬁle view with the head in a neutral position. NilRead
Enterprise Viewer (Hyland Software, Inc. Westlake, OH) and
Microsoft PowerPoint (Microsoft Corp. Redmond, Wash.) were
used to measure VNO angles on 3D Head CT Reconstructions (n =
209) and clinic photos (n = 108) respectively.
Results: Mean age at pre-operative head CT was 9.8 months for the SS
cohort, 4.2 months for the SNS cohort, and 8.9 months for the control
cohort (p < 0.001). Mean age at the time of pre-operative clinical
photo was 7.0 months for the SS cohort and 4.1 months for the
SNS cohort (p < 0.001). Pearson correlations revealed no signiﬁcant
association between age and VNO angle for any group. The average
VNO angle measured on CT 54.7°± 3.8° for the SS group, 43.1° ±
2.2° for the SNS group, and 41.1°± 3.7° for controls (p < 0.001).
The average VNO angle measured on clinical photos was 53.9° ±
3.5° for the SS group, 42.4° ± 2.9° for the SNS group, and 41.9° ±
3.0° for controls (p < 0.001). Receiver operating characteristic
(ROC) analysis was used to determine a cut-off value of 50° to distinguish SS versus SNS and controls. Using this cut-off, diagnostic sensitivity and speciﬁcity calculations revealed values of 96.76% and
99.24% respectively; the positive likelihood ratio was 126.8 and negative likelihood ratio was 0.03. Three-rater analysis using a two-way
mixed effects absolute agreement model yielded an intraclass correlation coefﬁcient of 0.720 (p = 0.004), 0.709 (p = 0.003), and 0.797 (p <
.001) for the SS, SNS, and controls, respectively.
Conclusions: Measurement of the VNO angle is a reliable screening
tool to diagnose sagittal craniosynostosis via photogrammetric analysis. This method relies on the relationship between the anterior displacement of the cranial vertex and occipital bulleting in sagittal
craniosynostosis to approach the diagnostic accuracy of CT
imaging. Further studies are needed to evaluate the reliability and validity of VNO angle measurements in the clinical setting.

156. Achieving Standardized Measurement of
Aesthetic, Dental, and Speech Outcomes in Children
with Cleft Lip and/or Palate: A Pilot Study of a
Multifaceted Implementation Strategy
Thomas Sitzman (1), Maria Britto (1), Davinder Singh (1), Patricia Beals
(1), Kelly Cordero (5)
(1) Phoenix Children’s Hospital, Phoenix, AZ, (2) Cincinnati Children’s
Hospital Medical Center, Cincinnati, OH, (3) Division of Plastic Surgery
Phoenix Childrens Hospital, Barrow Cleft and Craniofacial Center,
Phoenix, AZ, (4) Barrow Cleft & Craniofacial Center, Phoenix, AZ, (5)
Barrow Cleft and Craniofacial Center, Phoenix, AZ
Background/Purpose: Few cleft centers routinely measure treatment
outcomes. Prior work has identiﬁed barriers and facilitators to standardized outcome measurement in cleft care and proposed interventions to address these factors. The objective of this study was to
evaluate a multifaceted implementation strategy to collect aesthetic,
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dental, and speech outcomes for children with cleft lip and/or palate
(CL/P).
Methods/Description: A one-armed, single-site pilot study of a multifaceted implementation strategy was conducted at a high-volume cleft
center. The clinical intervention being implemented was the standardized measurement of aesthetic, dental, and speech outcomes for children with CL/P at ﬁve years of age. The standardized measures were:
aesthetic â€“ facial photographs in frontal, lateral, and submental
views; dental â€“ occlusal photographs and dmft index of carries
burden; and speech â€“ CAPS-A-AM assessment of hypernasality
and nasal air emission, SNAP-R test of nasalance, and GFTA-3 test
of articulation. The multifaceted implementation strategy being evaluated included: (1) brief educational sessions for providers and staff
highlighting beneﬁts of the intervention; (2) introduction of a comprehensive and continuously updated registry that included all patients
under active treatment and results from all outcome measurements;
(3) Plan-Do-Study-Act (PDSA) cycles with scheduling staff to
address barriers to patient recall; (4) PDSA cycles with clinic staff
to address barriers to collecting outcome measures during clinic
visits; and (5) development of a formal implementation blueprint
detailing expectations of each clinical team leader. The primary
outcome measure was penetration of the intervention, deﬁned as the
proportion of all ﬁve-year-old children for whom the standardized
measures of aesthetic, dental, and speech outcomes were collected.
The secondary outcome was acceptability of the intervention among
providers and staff, evaluated with the Acceptability of Intervention
Measure. The pilot study was launched in April 2020.
Implementation outcomes were assessed 12-months following
deployment of the implementation strategy.
Results: All facets of the implementation strategy were completed
within 6 months of launch. The implementation strategy resulted in
high penetration of standardized outcome measurement: measurement
of aesthetic outcomes increased from 16% to 80% (p<0.0001); measurement of dental outcomes increased from 0% to 58%
(p<0.0001); measurement of speech outcomes increased from 33%
to 77% (p=0.0002). Acceptability of standardized outcome measurement was high, withâ€‰95% of cleft team providers and staff (n=19)
reporting that they somewhat or completely agreed that standardized
outcome measurement met their approval, was pleasing, was welcomed, and was liked.
Conclusions: Collection of aesthetic, dental, and speech outcomes
increased substantially following deployment of a multifaceted implementation strategy addressing known barriers and facilitators to
outcome measurement in cleft care.

used to assess patients’ personal opinions of their physical appearance
as well as their psychological state and functional abilities. Previous
reports have correlated patients with lower socioeconomic status
(SES) and underserved minority groups to experiencing greater barriers in receiving health care. We aim to assess SES contribution to CLP
patient reported outcomes.
Methods/Description: A qualitative study was performed on 50 pediatric UTHealth patients who previously underwent cleft lip and/or
palate repair surgery. Patients 7 to 18 years old were surveyed using
the CLEFT-Q ICHOM, providing patients with a score from 0-100.
Higher scores reﬂect better outcomes. Demographic information
including race, ethnicity, and zip code was obtained. Due to
age-speciﬁc sociodemographic contexts, the cohort was divided into
three groups: Group A (7 - 10 years old), Group B (11 - 14 years
old), and Group C (15 - 18 years old). Patients were also separated
into 4 quartiles by median household income: Q1 for incomes
$120,000+, Q2 for incomes $90,000-$119,999, Q3 for incomes of
$60,000-$89,999, and Q4 for incomes of $0-$59,999. A multivariate
analysis was used to assess contribution of sociodemographics to
patient reported outcomes as assessed by the CLEFT-Q.
Results: Patients with higher income (Q1) scored higher across the
CLEFT-Q than lower income patients (Q4) in all CLEFT-Q sections.
Patients in Q1 (77±19) compared to Q4 (66±27) trended towards
higher scores in speech function (OR 2.25). Eating and drinking function analysis showed Q1 (91±5) with higher scores than the other
quartiles (Q2/3/4 mean 85±6), (OR 4.80), (p<0.03). Patients in Q1
compared to Q4 also had increased odds of higher scores in appearance (OR 1.50) and psychological and social function (OR 1.44).
When divided by age group, there were signiﬁcantly lower psychological and social function scores within Group C (70±19) compared to
Group A (80±15), (p<0.05). When studied by race, non-Hispanic
white (NHW) patients scored higher than Hispanic, non-Hispanic
black (NHB), and Asian patients throughout the Cleft-Q. On psychological and social function NHW (81.97±18) patients generally
scored higher compared to Hispanic (75.37±17), Asian (73.40Â
±12), and NHB (65.33±24) groups. NHW (76.20±16) patients also
demonstrated trends favoring higher scores in speech function compared to Hispanic (71.70±19), Asian (69.50±8), and NHB (59.90
±29).
Conclusions: Our ﬁndings indicate that SES plays a signiﬁcant role in
young patient satisfaction following CLP repair. Higher income level,
NHW, and younger age patients had better results. There exists a need
to delineate causality and identify interventions to improve these
discrepancies.

157. Sociodemographic Factors: Effect on Patient
Reported Outcomes in Pediatric Cleft Lip and Palate
Patients

158. Standardized screening of social risk factors and
unmet social needs in patients with craniofacial
anomalies during multidisciplinary team visits:
addressing unmet social needs.

Elysa Chapa (1), Oluwatofe Alimi (1), Joseph Tran (1), Ryan Keyho (1),
Matthew Greives (1), Phuong Nguyen (4)
(1) University of Texas Health and Science Center Houston, Houston, TX,
(2) McGovern Medical School, Houston, TX, (3) McGovern Medical School
at The University of Texas Health Science Center at Houston (UTHealth),
Houston, TX, (4) University of Texas Health Science Center at Houston,
Houston, TX
Background/Purpose: The prevalence of cleft lip and palate (CLP) is
∼ 1/700 births worldwide, making it one of the most common congenital malformations. Even with surgical repair in infancy, these orofacial clefts present with many other physical malformations of the face.
The Cleft-Q ICHOM is an internationally validated questionnaire

Geisel Collazo (1), Linping Zhao (1), Anthony Heard (1), Shahina
Gantiwala (1)
(1) The University of Illinois Hospital & Health Sciences System, Chicago,
IL
Background/Purpose: There is large body of historical and recent
research on the prevalence of Social Determinants of Health (SDH)
with growing evidence that unmet social needs and social risk
factors in the pediatric population has lifelong impact on health outcomes. In patients with orofacial clefts, several studies have reported
an association between caregiver perceived barriers to care and poor
outcomes. This study aims to 1) Screen for social risk factors and
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unmet social needs in patients with craniofacial anomalies seen in The
Craniofacial Center at the University of Illinois in Chicago Hospital
Health Sciences System. 2) Determine the prevalence of unmet
social needs. 3) Determine associations with social risk factors and
unmet social needs and several demographic characteristics.
Methods/Description: A standardized questionnaire was developed to
screen for social risk factors and unmet social needs in patients with craniofacial anomalies seen during multidisciplinary team visits at The
Craniofacial Center, University of Illinois Hospital & Clinics, a tertiary
academic medical center. Pediatric patients (0 to 18 years old) and
young adult patients (19-25 years old) with craniofacial microsomia, orofacial clefts and craniosynostosis were included in the study. The ASK2
questionnaire was ﬁlled out by parents or guardians and answers were
reviewed by a trained interviewer, supervised by a clinical social
worker. If an unmet social need was identiﬁed, and the family agreed, families were provided with community resources with subsequent follow up
by the trained interviewer. De-identiﬁed basic demographic information
and questionnaire responses were collected for further analysis.
Results: ASK2 survey responses and demographic data was analyzed
using multinomial and binomial regression model to determine associations with social risk factors and unmet social needs. Between
December 2020 and April 2021, a total of 45 unique patients completed the ASK2 screen questionnaire; 64.4% of families self-reported
one or more social risk factor, 35.6% had at least one risk factor and
33.3% had two or more risk factors. More than half of the screened
patients had 1 or more unmet social need(s) (24, 53.3%). The binomial
logistic regression models showed a statistical signiﬁcant correlation
between Zip Code and the likelihood to self-report a social risk
factor OR 46.0 (95% CI: 2.5-837.5) and the presence of un-met
social needs with an OR of 34.0 (95% CI: 1.4 - 788.7). Hispanic/
Latino was a signiﬁcant predictor for presence of un-met social needs.
Conclusions: We observed a signiﬁcant prevalence of reported social
needs and risk factors in the craniofacial population. Understanding
social and medical needs of patients is critical to creating interventions
to improve outcomes; craniofacial teams can have an important role in
identiﬁcation, addressing and mitigating these needs with a patient
centered approach. Further studies are needed to evaluate if these
interventions improve health outcomes.

159. Emergency Response Protocols for Overseas
Outreach Settings: Global Smile Foundation Strategy
Antonio Melhem (1), Omar Al Abyad (1), Robert Younan (1), Nikhil Shah
(1), Raj Vyas (1), Elsa Chahine (1), Usama Hamdan (1)
(1) Global Smile Foundation, Norwood, MA, (2) Northwestern University
Feinberg School of Medicine, Chicago, IL, (3) UC Irvine, Irvine, CA, (4)
Tufts Medical Center, Boston, MA
Background/Purpose: Non-governmental organizations (NGOs) seek
to meet the unfulﬁlled global health needs while promoting partnership between the host and visiting countries. Well-established emergency protocols are vital to any outreach trip to ensure safety and
quality care in global settings. Global Smile Foundation (GSF) established an emergency response protocol in 2012 following three
decades of outreach cleft care experience. In this abstract, we
present an updated protocol with additional research and experience
along with information on how to act during exceptional situations.
This protocol describes pre-trip preparation, onsite setup, debrieﬁng
meetings, site-speciﬁc adjustments, safety checklists, operating
room protocols and individual responsibilities. The protocol also
entails anticipatory assistance for unexpected circumstances, such as
disease outbreaks and natural disasters. The emergency response
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protocol developed by GSF is reproducible and can be adopted by
other organizations during their outreach trips.
Methods/Description: The GSF response protocol was developed in
conjunction with surgeons, anesthesiologists, nurses, and administrators to ensure all team members are adequately prepared to respond to
emergency situations in global outreach.
Results: The main components of the GSF emergency response protocol are the following: 1) Recruitment of Volunteers, 2) Consistent
Care, 3) Site Selection, 3) Patient and Team Safety, 4) General
Safety Precautions, 5) Resources and Infrastructure Assessment, 6)
Initial Setup, 7) Unpacking, 8) Simulation Curriculum on day 1 of
the Mission, 9) Prevention of Emergencies, 10) Protective Measures
to Avoid OR and Airway Fires, 11) Daily Meetings, 12) Improving
Host Capacity and Sustainability, 13) Surgical Safety Checklist, 14)
Emergency Operations Plan (EOP), 15) Crisis Management, 16)
Response to Acts of Terrorism, 17) Appropriate Measures to be
Taken during Infectious Diseases Outbreaks.
Conclusions: The development of emergency response protocols by
GSF is the result of sharing concerns about the quality and safety of surgical outreach programs with the goal of improved coping with future
unforeseen emergencies in the outreach settings. Proactive approach to
emergency interception reduces adverse events that cause considerable
damage on surgical outreach trips. The emergency response protocols
developed by GSF represent a reproducible model that other outreach
groups can adopt and adapt to their unique requirements.

160. Evaluation and Optimization of the
Craniosynostosis Triage Pathway
MÃ©lissa Roy (1), Senthujan Senkaiahliyan (1), Devin Singh (1), Andrea
Doria (1), Michael Brudno (1), Pouria Mashouri (1), Christopher Forrest
(1), John Phillips (7)
(1) University of Toronto, Toronto, Canada, (2) Division of Plastic and
Reconstructive Surgery, The Hospital for Sick Children, Toronto, ON, Canada,
Toronto, Ontario, (3) Department of Paediatrics, University of Toronto, ON,
Canada, Toronto, Ontario, (4) Department of Diagnostic Imaging, Research
Institute, The Hospital for Sick Children, Toronto ON, Ca, Toronto, Ontario,
(5) Department of Computer Science, University Health Network, University
of Toronto, Toronto, Ontario, (6) Hospital for Sick Children, University of
Toronto, Toronto, Ontario, (7) Division of Plastic and Reconstructive Surgery,
Department of Surgery, University of Toronto, Toronto, Ontario
Background/Purpose: Although almost one-quarter of single births
display abnormal head morphology, the vast majority of cases are
related to positional plagiocephaly. Diagnosis of craniosynostosis is
arduous. Timely recognition is crucial to ensure optimal neurodevelopmental outcomes and for consideration of less invasive surgical
corrective techniques. This study aims to determine if craniosynostosis patients experience delays in assessment in our multidisciplinary
craniofacial clinic and to explore possible independent predictors
associated with such delays.
Methods/Description: This retrospective study included patients
under one year of age referred to the pediatric craniofacial clinic at
The Hospital for Sick Children for assessment of an abnormal head
shape between June 2018 and December 2019. Descriptive statistics
and multivariable logistic regression were performed. This project
takes place as the ﬁrst step to an optimization of the craniosynostosis
triage pathway using a Machine Learning model within the CRANIO
working group.
Results: Out of 153 (80%) initial referrals identiﬁed as craniosynostosis, almost two thirds were found to be plagiocephaly or normal heads.
Timing to referral was not statistically different for craniosynostosis
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versus plagiocephaly cases with median times of 5.0 months for both
groups. Similarly, time to assessment was a median of 7.0 months for
both groups. Only 16 (29%) craniosynostosis patients were assessed
in clinic at or prior to the age of three months. In patients with craniosynostosis, being a female infant increased the odds of being assessed
after three months of age. This study highlights crucial areas to optimize pediatric craniofacial clinical care. Current system limitations
include: delays in referrals, misdiagnoses, overrepresentation of plagiocephaly assessments in early months of life.
Conclusions: The delays experienced by craniosynostosis patients are
likely multifactorial. Focused specialists’ efforts towards enhancement of referral quality and timing are needed. A machine learning
algorithm is being developed for future clinical introduction and distribution to optimize abnormal head shape triaging.

161. Application of Safety Protocols for International
Cleft Outreach Programs During the COVID-19
Pandemic: Global Smile Foundation Precaution
Guidelines and Implications
Omar Al Abyad (1), Antonio Melhem (1), Robert Younan (1), Elsa Chahine
(1), Beyhan Annan (1), Elie Ramly (1), Raj Vyas (1), Usama Hamdan (1)
(1) Global Smile Foundation, Norwood, MA, (2) Tufts Medical Center,
Boston, MA, (3) Oregon Health & Science University, Portland, OR, (4)
UC Irvine, Irvine, CA
Background/Purpose: Since COVID-19 was declared a worldwide
pandemic by the World Health Organization (WHO) in March of
2020, foundation-based cleft outreach programs to Low- and
Middle-Income Countries (LMICs) were halted considering global
public health challenges, scarcity of capacity and resources, and
travel restrictions. This led to an increase in the backlog of untreated
patients with cleft lip and/or palate, with new challenges to providing
comprehensive care in those regions. Resumption of international outreach programs requires an updated course of action to incorporate
necessary safety measures in the face of the ongoing pandemic. In
this manuscript, we outline safety protocols, guidelines, and recommendations implemented in Global Smile Foundation’s (GSF) most
recent outreach trip to Beirut, Lebanon.
Methods/Description: COVID-19 safety protocols for outreach cleft
care and an Action Response Plan were developed by the GSF team
based on the published literature and recommendations from
leading international organizations.
Results: GSF conducted a 1-week surgical outreach program in
Beirut, Lebanon, performing 13 primary cleft lip repairs, 7 cleft
palate repairs, and 1 alveolar bone grafting procedure. Safety protocols were implemented at all stages of the outreach program, including
patient pre-selection and education, hospital admission and screening,
intraoperative care, and post-operative monitoring and follow-up.
Conclusions: Organizing outreach programs in the setting of infectious diseases outbreaks should prioritize the safety and welfare of
patients and team members within the program’s local community.
The COVID-19 protocols and guidelines described may represent a
reproducible framework for planning future similar outreach initiatives in high risk conditions.

162. Association Between Dental Caries and Orofacial
Clefts: Meta-analysis
Tamer Marzouk (1), Naglaa Shehab (1), Cynthia Wong (1), Lisa DeLucia
(1), Ritu Shah (1), Erin Shope (1)
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(1) University of Rochester, Eastman Institute for Oral Health, Rochester, NY
Background/Purpose: Conduct a systematic review to assess whether
individuals born with cleft lip and/or palate (CL/P) display a higher
caries prevalence compared to individuals without CL/P.
Methods/Description: A literature search of indexed databases
(PubMed, Cochrane, Embase, Web of Science, and LILACS) was
conducted without language restriction up to and including July
2021 and cross-referencing was used to further identify articles. The
eligibility criteria were observational studies with original data that
statistically compared the caries prevalence between individuals
with CL/P and without CL/P in the primary and/or permanent dentitions. Caries prevalence was measured using the decayed, missing,
ﬁlled surfaces/teeth indices (dmft/DMFT). The meta-analysis was performed using Cochrane Community Review Manager 5 software.
Random effects model using the inverse variance estimator was utilized to obtain an overall summary estimate of the mean difference
in dmft and DMFT between the CL/P and non-CL/P groups. An
assessment of the methodological study quality was performed
based on Joanna Briggs criteria.
Results: The database search generated 822 records, and 51 full-text
articles were reviewed. Twenty-two studies comprising 195,432 individuals (1,764 with CL/P and 193,668 without CL/P), with ages
ranging between 1.5 to 28 years, fulﬁlled our selection criteria and
were eligible for the systematic review. The overall pooled mean difference in dmft was 1.01 (95% CI: 0.38, 1.64) and in DMFT was 0.78
(95% CI: 0.29, 1.27). Signiﬁcant heterogeneity (P<0.0001) was
observed among the reviewed studies.
Conclusions: Within the limitations of the current study, the available
evidence suggests that individuals with CL/P may present with higher
caries prevalence compared to those without CL/P, both in the
primary and the permanent dentitions.

163. DENTAL ARCH RELATIONSHIP OUTCOMES
IN CHILDREN WITH UCLP OPERATED ON
ONE-STAGE AND TWO-STAGE PRIMARY
PALATOPLASTY
Terumi Ozawa (1), Erika Kurimori (1), Renata Sather (1), Araci Almeida
(1), Silvia Maria Graziadei (1), Gisele da Silva Dalben (1), Telma Vidotto
de Sousa Brosco (1), Eudes Nobrega (1), Victor Bozi (1), Carlos
Eduardo Bertier Bertier (1), Daniela Garib (1)
(1) Hospital for Rehabilitation of Craniofacial Anomalies, Bauru- Sao Paulo,
Brazil
Background/Purpose: Primary surgeries interfere, to a variable extent,
on the maxillary growth and development in patients with cleft lip and
palate (CLP). PURPOSE: The aim of the present study was to evaluate
the inﬂuence of two-stage palatoplasty - ’2Stg’ (1st stage: lip repair +
nasal ala + hard palate with vomer ﬂap at 3-6m; 2nd stage: soft palate
at 12-18m) on the maxilla development of children with unilateral
cleft lip and palate (UCLP), without previous orthodontic intervention. The 2Stg group was compared to a control group of children submitted to one-stage palatoplasty (1Stg), with simultaneous repair of
hard and soft palate (12-18m).
Methods/Description: Both protocols refer to the current (2Stg) and
prior (1Stg) protocol of the Hospital for Rehabilitation of Craniofacial
Anomalies (HRAC/USP). The inﬂuence of the technique, expertise of
the plastic surgeon and timing of lip, hard palate and soft palate
closure were veriﬁed and compared. A total of 349 plaster models of
patients in complete deciduous or mixed dentition phase (2Stg: 169;
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1Stg: 180) were categorized by three orthodontists as to severity of maxillomandibular discrepancy using the 5-year-old occlusal index.
Results: RESULTS: The intraexaminer reliability was very good (0.81 to
0.98) and interexaminer reliability varied from satisfactory to very good
(0.56 to 0.83). The mean occlusal index of 2Stg and 1Stg groups was
2.77 and 3.03, respectively. The variability of the mean index between
surgeons varied from 2.38 to 3.0 (2Stg) and 2.91 to 3.2 (1Stg).
Conclusions: There was signiﬁcance in the distribution of G5 index
(p=0.002) in which the study group (2Stg) presented more cases of
index 1 (10.65%) and fewer cases of index 5 (1.18%), while the
control group (1Stg) presented 11.11% of index 5. Individuals who
underwent 2Stg palatoplasty had lower percentage of severe maxillomandibular discrepancy (index 5) compared to 1Stg palatoplasty;
however, it is not possible to state that the 2Stg protocol is better
than the 1Stg protocol, considering that there was no statistical difference between the mean occlusal indexes. The percentage distribution
of occlusal indexes showed considerable variation between surgeons.
Surgeons operating in both groups had similar mean occlusal indexes
in both groups. Future studies with longer follow-up should be conducted to monitor the growth of children in the present sample. The
work was supported by Smile Train Brazil.

164. Effect of Gingivoperiosteoplasty and
Nasoalveolar Molding on Maxillary Transverse
Dimension in Patients with Complete Unilateral Cleft
Lip and Palate
Yassmin Parsaei (1), Jenn Park (1), Bachar Chaya (1), Roberto Flores (1),
David Staffenberg (1), Pradip Shetye (3)
(1) NYU Langone Health, New York, NY, (2) New York University Langone
Health, New York, NY, (3) New York University Langone Medical Center,
New York, NY
Background/Purpose: Nasoalveolar molding (NAM) in combination
with primary gingivoperiosteoplasty (GPP) may obviate the need
for a secondary alveolar bone graft. While the long-term facial
growth following GPP has been well documented, no study has evaluated the transverse growth of the cleft-maxilla following NAM and
GPP. Here we report the effects of NAM and GPP on the maxillary
transverse dimension in patients with complete unilateral cleft lip
and palate (UCLP).
Methods/Description: A retrospective single-institution review of nonsyndromic patients with complete unilateral cleft lip and palate born
between 2005 and 2010 was completed. Patients were divided into
four groups based on their interventions: 1) NAM-GPP with adequate
bone formation 2) NAM-GPP without adequate bone formation (requiring ABG) 3) NAM-no GPP (requiring ABG), and 4) No NAM-no GPP
control (patients who received primary surgeries outside of our institution). Cone-beam computed tomographic scans (CBCTs) taken at the
early-mixed dentition stage, prior to orthodontic intervention, were
used to assess the anterior and posterior maxillary transverse dimensions. The transverse discrepancy at the affected and non-affected
sides was measured at the level of the primary canines (anterior dimension) and the permanent ﬁrst molars (posterior dimension) to the maxillary midline. Wilcoxon signed-rank tests were used to compare the
transverse dimension of the affected versus non-affected sides within
each group. Mann-Whitney U tests were used to compare each NAM
group with the no NAM-no GPP control group.
Results: A total of 85 patients were included in this study (mean age =
8.7). Male patients (50.6%) and the left side (64.7%) were most
affected. Of the 85 patients, 26 (30.6%) underwent NAM-GPP with
adequate bone formation, 22 (25.9%) underwent NAM-GPP but
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required ABG, 16 (18.8%) underwent NAM without GPP, and 21
(24.7%) underwent no NAM-no GPP. Median values were signiﬁcantly different in the anterior maxilla between the affected and nonaffected sides across all four groups (p = 0.001). The transverse
dimension at the affected side also revealed a signiﬁcant difference
in both the NAM-GPP (with adequate bone formation) and the
NAM-GPP (requiring ABG) groups compared to the no NAM-no
GPP group (p= 0.022 and p= 0.001, respectively). There was no signiﬁcant difference between the NAM-no GPP group compared to the
control (p = 0.059). Distances to the molars of the affected and nonaffected sides were not statistically signiﬁcant within or across any of
the groups (p > 0.05).
Conclusions: In patients with UCLP, the maxillary primary canine
transverse dimension on the affected side is signiﬁcantly reduced in
patients undergoing NAM and GPP compared to the control.
However, the position of the maxillary ﬁrst molars appear to be unaffected by NAM and GPP.

165. Presurgical cleft management of infants: A survey
of ACPA approved and international cleft palate and
craniofacial teams
Sven Jensen (1), Emilija Jensen (1), Kyle Stevens (1), Camila Caro (1),
Gabriella Kaminer-Levin (3)
(1) The University of Adelaide, Adelaide, SA, (2) University of Adelaide,
Adelaide, South Australia, (3) The Hospital for Sick Children, Toronto,
Ontario
Background/Purpose: To characterize the presurgical infant orthopedic and gingivoperiosteoplasty (GPP) protocols across American Cleft
Palate-Craniofacial Association approved and international cleft
palate and craniofacial teams.
Methods/Description: A cross-sectional survey of ACPA approved
and international cleft palate and craniofacial teams was developed.
Two-hundred and ﬁfty-nine ACPA approved teams in North
America (186) and international teams (73) were identiﬁed using
the directory located on the ACPA website in November 2019.
Demographic information of the respondent and their cleft palate
and craniofacial team was collected. The 11-question survey was
designed to ascertain information regarding whether PSIO or GPP
was provided by their cleft palate and craniofacial team, the specialists’ occupation on the cleft palate and craniofacial team, and details
regarding the brand of any lip tape used. One question about the
adjunct treatments of lip taping or lip adhesion was available only
to those who selected that their cleft palate and craniofacial team
did not provide PSIO. Seven questions enquired about further
details of PSIO and were only available to those who selected that
their cleft palate and craniofacial team did provide PSIO.
Results: Respondents from 115 out of 256 ACPA approved and international cleft palate and craniofacial teams completed the survey
(response rate = 44.9%). There were 89 (77.4%) ACPA approved
teams and the remaining international teams were mainly located in
Europe (13.0%). Seventy-eight cleft palate and craniofacial teams
(67.8%) provided PSIO and 65 (83.3%) of these teams used alveolar
molding. Twenty-two cleft palate and craniofacial teams (19.1%) provided GPP. A mean of 9.5 Â± 2.6 different specialists were on the
cleft team with the most common being orthodontists (97.4%),
speech therapist (96.5%) and plastic/craniofacial surgeon (90.4%).
Conclusions: Most ACPA approved and international cleft palate and
craniofacial teams provided presurgical infant orthopedic techniques
by orthodontists using lip taping and alveolar molding, while few
provide gingivoperiosteoplasty.
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166. The Effect of Earlier Bone Grafting, Prior to
Orthodontic Treatment, on SWAG Ratings of Graft
Outcomes

167. Longitudinal Assessment of Dento-skeletal
Dimensions In Children with Repaired Unilateral Cleft
Lip and/or Palate Deformity

Catherine Lowry (1), Ross Long (1), Lexi Stauffer (1), Patricia Beals (1),
Stephen Beals (1), John Daskalogiannakis (1), Jean-Charles Doucet (1),
Ronald Hathaway (1), Ana Mercado (1), Kathleen Russell (5)

SATINDER SINGH (1), Mukund D. Sawant (2)

(1) Albert Einstein Medical Center, Department of Dental Medicine,
Orthodontics, Philadelphia, PA, (2) Lancaster Cleft Palate Clinic,
Lancaster, PA, (3) Barrow Cleft & Craniofacial Center, Phoenix, AZ, (4)
Hospital for Sick Children, Toronto, Ontario, (5) Dalhousie University,
Halifax, Nova Scotia, (6) Cincinnati Children’s Hospital, Cincinnati, OH,
(7) Nationwide Children’s Hospital, Columbus, OH
Background/Purpose: A variety of treatment protocols for ABG is
used. Peer benchmarking by inter-center comparison has identiﬁed
a range of ABG outcomes. Poor graft outcomes in one Center using
a traditional protocol to mixed dentition ABG compared to other
centers using variations of that approach, led to a change of protocol at that Center, including earlier grafting before any orthodontic
intervention. This is a similar inter-center comparison after that
change, to compare outcomes between 2 groups with
complete clefts treated at that center: one with the original grafting
protocol (8-10yrs & after pre-grafting orthodontic intervention);
the other with a new protocol to earlier secondary ABG (S-7yrs,
& before orthodontic intervention). A third group from the
original comparison was included to represent the outcomes possible with the change in protocol to earlier, pre-orthodontic-treatment
ABG.
Methods/Description: Sample was 99 consecutively grafted patients
with complete clefts from 2 North American Centers forming 3
Groups. Two Groups (30 and 29 patients) from Center 1 had undergone either ’original’ protocol of mixed dentition grafting (mean age
10.2yrs) after pre-grafting orthodontic treatment or the ’new’ protocol of earlier, late primary dentition grafting (mean age 6.Syrs) prior
to initiation of orthodontic treatment, respectively. The third Group
of 40 patients from Center 2 was the benchmarked sample for
earlier grafting (mean age 6.7 years) from the initial comparison.
Using occlusal radiographs, the Americleft SWAG scale from 0
(failed graft) to 6 (ideal) was used to rate graft outcome at a
mean of 15.5 months post-ABG. Six trained and calibrated raters
blindly scored each radiograph twice with the average of the
twelve ratings being used as the ﬁnal score. Reliability was
assessed using Weighted Kappa statistic. The signiﬁcance of
differences between Groups was determined using the
Kruskal-Wallis test and Dunn’s test for Pairwise Comparisons
(p<.05).
Results: Inter-rater reliability was good (0.631). Intra-rater reliability
was excellent (0.817). There was a tendency for improved total
ABG outcome in Center 1’s early-grafted Group compared to the
later-grafted group with the improvement being signiﬁcantly different
in only the coronal third of the early, pre-orthodontic ABG group
(1.13 to 1.83; p=.009). However, although improved, the difference
was not statistically signiﬁcant for the total graft (3.63 to 4.17;
p=.283). Outcomes from both Center 1 Groups however were signiﬁcantly poorer than the early-grafted Group from Center 2.
Conclusions: A change in grafting protocol as a result of an internal
audit of bone graft outcomes through comparison with other centers
and peer benchmarking (earlier age and prior to orthodontic treatment), led to an improvement in graft results as assessed with
the SWAG method. The improvement was limited to the coronal
third of the graft with no measurable difference in middle and
apical thirds.

(1) PGIMER, Chandigarh, U.T., (2) ORAL HEALTH SCIENCESCENTER,
Chandigarh, U.T.
Background/Purpose: Introduction:Cleft lip and or palate (CL±P) is
the most frequently occurring congenital craniofacial malformation
worldwide. The prevalence of Cleft lip with or without palate (CLP)
is 1 in 700 live births worldwide. The prevalence varies with type
of cleft, geography, ethnic Group and socioeconomic status. It
varies from 2.2 to 11.7 per 10000 live births.The surgical repair of
cleft lip and palate results in scar formation which inﬂuences development of the dentition and restrict craniofacial growth.
Methods/Description: Material and Method: Total sample consisted of 59
children (age range 6-8 years), 29 children with repaired UCL and/or
Palate deformity with mean age of 7.13±0.74 years in males and 7.21
±0.69 years in females. The control group comprised of thirty non-cleft
children with mean age of 6.78±0.71 years in males and 7.45
±0.68years in females. The study models were prepared and arch dimensions were measured and calculated. The severity of cross bite was
assessed using Modiﬁed Huddart Bodenham scoring system. The skeletal
and dento-alveolar dimensions were evaluated on lateral cephalograms.
Results: At T0 the primary canine, ﬁrst molar and second molar
showed signiﬁcant more cross bite on cleft side when compared
with non-cleft side. Similarly, at T1, primary canine and ﬁrst molar
showed signiﬁcantly more cross bite on cleft side. In skeletal dimensions there was signiﬁcant increase in L1/NB angle, L1/NB (mm), Pg
to NB (mm) in Group 1a, similarly signiﬁcant increase of SNPg angle,
SNB angle, ANB angle, U1 to SN angle, U1 to NA angle in Group 3
and Total unilateral cleft lip and or palate deformity. There was significant decrease in NA/APg angle, BaSN angle and interincisal angle
was reduced in Group 3 and Total unilateral cleft lip and or palate
deformity.When compared with age matched control, there was signiﬁcant increase in NA/APg angle, Interincisal angle, SNA, SNB,
ANB in Group 1a, While in Group 2 there was signiﬁcant decrease
in SNA and SNPg angle, FH/NPg angle, FH/MP angle, SNB, L1/
MP angle. There was signiﬁcant decrease of U1/SN angle, L1/MP
angle, L1/FH angle, U1/NA (mm), U1/APg (mm) in Group 3.
Conclusions: The severity of crossbite at T0 and T1 at primary canine
and ﬁrst molar was signiﬁcantly more on the cleft side compared to the
non-cleft side. In longitudinal evaluation of molar relation in
Unilateral cleft lip and palate children there was decrease in ﬂush terminal plane on both cleft and non-cleft sides, and increase in mesial
step on cleft side and distal step on both sides. The comparison of
overjet of cleft subjects to age matched controls showed signiﬁcantly
lesser overjet in cleft children while no signiﬁcant difference in overbite. The comparative evaluation of Maxillary dental arch measurements viz. arch length, intercanine width, intermolar width and arch
depth was found to be lesser in children with UCLP compared to
age matched controls.

168. Artiﬁcial Intelligence for the Evaluation of
Unilateral Cleft Lip Severity
Eric Nagengast (1), Allyn Auslander (1), Naikhoba Munabi (1), Ruben
Ayala (1), David Chong (1), William Magee (1)
(1) University of Southern California, Los Angeles, CA, (2) University of
Southern California, 4650 Sunset Blvd, CA, (3) Operation Smile, Virginia
Beach, VA, (4) Royal Childrens Hospital, Melbourne, VIC
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Background/Purpose: Cleft lip presents on a continuous spectrum of
disease severity which impacts surgical complexity, technique, and
outcome. A previously developed 4-point severity scale allows for
standard categorization of preoperative severity of unilateral cleft
lip. Currently, this scale requires human graders, which is both time
intensive and risks bias and error. This study aims to use artiﬁcial
intelligence to develop an automated severity scoring algorithm.

whether they received pre-surgical care with an active PSO device,
a passive PSO device, or no PSO device. Basic patient demographic
information and starting alveolar gap measurements were recorded
from patient charts. Patient photographs at 1, 5, and 10 years were
evaluated by a single blinded reviewer using a validated 11-point
nasolabial aesthetic scale. Statistical analysis was performed using
chi square tests and one-way ANOVA.

Methods/Description: Preoperative frontal and basal view photographs of unilateral cleft lip patients were collected from international
cleft missions. Photographs were separated into two cohorts: a training set and a test set. Ground truth score for all patients was deﬁned
as the median score of three independent raters using the cleft severity
scale. Given the limited patient image data, we leveraged an image
recognition model pretrained on millions of images. The model was
then retrained with the training set patients images to recognize the
features of the four severity classes via a transfer learning method.
The test set was then used to compare the computer program to
human raters using Pearson’s correlation coefﬁcient (r). Computer
generated scores were compared to the median human score for
each patient. The correlation coefﬁcient from the computer scores
was then compared to the least accurate human reviewer score in relation to the median. Lastly, the machine model was tested on patient
photographs with unanimous agreement in human-rater severity
score.
Results: 1309 patients were included with 981 in the training set and
328 in the test set. The computer-generated score agreed with the
median human score for 237 (72%) of the test patients (r=0.88).
The outlier human agreed with the median score for 207 (63%) of
the test patients (r=0.81). For the 207 patients with unanimous agreement, the computer-generated score was in agreement on 174 (84%)
patients (r=0.92).
Conclusions: Artiﬁcial Intelligence can be used to develop a computer
algorithm to grade cleft severity with similar accuracy to human
graders. This program can be used to grade cleft severity with more
efﬁciency than currently existing alternatives while eliminating
human bias. Integration of this algorithm into user-friendly software
will allow for standardized evaluation preoperative unilateral cleft
lip severity.

Results: Demographic factors were not signiﬁcantly different between
the 3 groups. Patients treated with PSO devices had initially larger
vertical and horizontal alveolar gaps as well as cleft and non-cleft
side alar base measurements compared to patients without a device
(p<0.01). At the time of palate repair (12 months), there was no signiﬁcant difference between the 3 groups for all measurements
(p>0.09). There was no signiﬁcant difference between the 3 groups
for nasolabial aesthetics at the 1-year (p=0.39), 5-year (p=0.52),
and 10-year mark (p=0.62).
Conclusions: In conclusion, active and passive PSO devices give
patients with more severe alveolar gaps nasolabial aesthetic outcomes
that are comparable to patients with less severe alveolar gaps that do
not require presurgical orthopedic treatment.

169. 10-Year Comparison of Nasolabial Aesthetic
Outcomes Between Patients Treated With and
Without Presurgical Orthopedic Devices
Katie Garland (1), Stephanie Kim (1), Timothy Foley (1), Damir Matic (4)
(1) University of Western Ontario, London, ON, (2) University of Western
Ontario, London, Ontario, (3) UWO, London, NY, (4) University of Western
Ontario, London, WY
Background/Purpose: Pre-surgical orthopedic (PSO) devices are used
in the management of patients with cleft lip/palate to decrease the size
of the alveolar gap and have also been shown to possibly improve aesthetic outcomes. Ultimately, there is no consensus in the literature
about the effect of PSO devices on nasolabial aesthetics and there
are few studies comparing long-term nasolabial aesthetic outcomes
between patients treated with different types of PSO devices. The
objective of this research was to compare nasolabial aesthetic outcomes in patients from a single surgeon’s cohort treated with an
active PSO device, passive PSO device, or no device over a 10-year
period.
Methods/Description: A retrospective review of all patients with a
unilateral cleft lip/palate in a single surgeon’s practice from 2002 to
2018 was performed. Patients were divided into 3 groups based on

170. Stability of Irradiated Homologous Rib Cartilage
Graft in Cleft Rhinoplasty
Denzil Mathew (1), Lucas Harrison (1), Lionel Kameni (1), Rami Hallac
(1), Christopher Derderian (2)
(1) University of Texas Southwestern, Dallas, TX, (2) University of Texas
Southwestern Medical Center, Dallas, TX, (3) UT Southwestern Medical
Center, Dallas, TX
Background/Purpose: The cleft nasal deformity is a signiﬁcant challenge for the cleft surgeon due to the abnormal and deﬁcient
anatomy as well as scarring from previous surgeries. In patients
requiring cartilage grafts for cleft nasal reconstruction, options
include autologous and allograft cartilage. The advantages of longterm aesthetic and functional outcomes of allograft cartilage are not
well described in the literature. In this study, we assess the stability
of irradiated homologous rib cartilage grafts compared to autologous
grafts for reconstruction of the cleft nasal deformity.
Methods/Description: A retrospective review of patients treated with
cleft rhinoplasty was performed and 2D photographs of patients were
collected at the following timepoints: pre-operative, 6-weeks postoperative, 6-month postoperative, and 1-year postoperative. Imaging
views included frontal, lateral, and worm’s eye views. Ratings of
stability ranged from 1 to 5, whereby 1indicates a completely stable
postoperative result over time and a 5 indicates complete regression
to preoperative appearance over time. Categories to be rated included
nasal symmetry, nasal tip deﬁnition, alar rim symmetry, alar base
symmetry, tip projection, dorsal contour, nasolabial angle, alacolumellar relationship, columellar axis, and overall aesthetic appearance of nose. Outcomes were rated by 2 expert cleft surgeons.
Results: 28 patients were included in this study with 16 patients with
unilateral clefts and 12 patients with bilateral clefts. Of the 16 patients
with unilateral clefts, 13 patients had irradiated homologous rib cartilage graft (MTF homograft) used while 3 patients had autologous
reconstruction. Of the 12 patients with bilateral clefts, 6 patients
had MTF homograft used during cleft rhinoplasty while 6 patients
had autologous reconstruction. Patients with unilateral clefts and
MTF homograft had an average stability rating of 1.62 for nasal tip
deﬁnition and 1.40 for tip projection compared to autologous reconstruction which had 1.83 for nasal tip deﬁnition and 1.50 for tip projection. Patients with bilateral clefts and MTF homograft had an
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average stability rating of 1.25 for the nasal tip deﬁnition and 1.42 for
overall aesthetics compared to autologous reconstruction with an
average rating of 2.00 and 1.92, respectively.
Conclusions: MTF Homograft or irradiated homologous rib cartilage
graft has proven to be a beneﬁcial and stable alternative to autologous
reconstruction for cleft rhinoplasty. In addition to avoiding donor site
morbidity, allograft also helps improve nasal tip deﬁnition and projection for patients with unilateral clefts as well as improving the overall
aesthetics for patients with bilateral clefts.
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Conclusions: Management of alveolar graft was homogeneous but
some aspects like type of records taken, follow up protocols for
moving the teeth and the radiological assessment tools used for
graft evaluation lacked uniformity.

172. Comparison of Pre-surgical Anthropometric
Measures of Right and Left Complete Unilateral Cleft
Lips and/or Palates.
David Chong (1), Mithila Somasundaram (1), Emily Ho (1), Nicolas
Dhooghe (1), David Fisher (5)

171. A Survey based assessment of Alveolar Bone
Graft protocols in North America.
Pardeep Kaur (1), Manish Valiathan (1), Rany Bous (1), Kyung Baek (1)
(1) Case Western Reserve University SDM, Cleveland, OH, (2) Case
Western Reserve University, Cleveland, OH
Background/Purpose: To assess treatment protocols for alveolar bone
grafting amongst members of the American Cleft Palate-Craniofacial
Association (ACPA)
Methods/Description: An online survey was generated using CWRU
Qualtrics. Emails of ACPA member Orthodontists, Pediatric dentists,
Oral and maxillofacial surgeons and Plastic surgeons were extracted
using ﬁlters from the membership directory. A pilot survey was sent
to two experienced Orthodontists and one Plastic surgeon. The
surveys were distributed through emails. All responses were collected
by Qualtrics. The data was analyzed using SPSS.
Results: A total of 800 surveys were delivered to the active members.
207 surveys were initiated by responders but 20 were incomplete and
were excluded. Survey respondents were Orthodontists (40%), Oral
Surgeons (28%), Plastic surgeons (27%) and Pediatric Dentists
(5%). 70% were males and 28% were females. 73% were between
35-65 years of age. 92% responses were from craniofacial team
members in the United States and 8% were from Canada. 50% clinicians had more than 15 years of clinical practice. Secondary alveolar
bone graft technique was the most commonly (58%) used grafting
technique. Root development of teeth adjacent to the cleft was the
primary determining factor assessed for readiness for the alveolar
bone graft. Team members who would determine readiness for alveolar graft procedure were 33% Orthodontists, 24% joint team decisions, 22% Oral surgeons, 16% Plastic Surgeons and 4% Pediatric
dentists. Expansion was recommended (85%) prior to alveolar graft
in both unilateral and bilateral cleft lip and palate patients. The most
taken records prior to alveolar graft were photos (90%) and CBCT
(77%). Assessment of the defect size preoperatively was done by eyeballing the radiographs (41%), no measurement (22%), volumetric
assessment (21%) and linear measurement (15%). Our sample
revealed that a clinical examination and radiographic examination
were widely performed to assess the graft post operatively. 34% recommended waiting six months for post-operative follow-up.
However, 22% preferred to follow-up in 1 and 3 months. Photos
and limited view CBCT were the records of choice for post alveolar
bone graft evaluation. Success of ABG was assessed by CBCT
(50%) and clinical evaluation of the area (50%). Graft evaluation
prior to teeth movement was assessed with segmentation (68%)
using axial, coronal and sagittal slices. Axial (23%), coronal (22%),
and sagittal (18%) slices were used for evaluation of bone graft utilizing linear measurement (4%) and volumetric assessment (5%). For
radiographic examination, 10% preferred not taking 3D x-rays and
10% inspected through visual exam. 34% of clinicians recommended
waiting six months to do any expansion or tooth movement post ABG.

(1) Royal Childrens Hospital, Melbourne, VIC, (2) Hospital for Sick
Children, Toronto, Ontario, (3) Division of Plastic and Reconstructive
Surgery, The Hospital for Sick Children, University of Toront, Toronto,
Ontario, (4) Ghent University Hospital, Ghent, Ghent, (5) Toronto
Hospital for Sick Children, Toronto, Ontario
Background/Purpose: Left-sided clefts occur twice as frequently as
right-sided ones. The sidedness has been suggested to inﬂuence
certain outcomes. Most surgeons consider a right-sided cleft more
challenging to repair, often attributed to their reduced prevalence.
We perceive this to be caused by morphologic differences. Our
hypothesis is that there are anthropometric differences between leftand right-sided complete cleft lips.
Methods/Description: Patients with complete unilateral cleft lip, with
or without cleft palate, operated at the age of three to six months,
between 2000 and 2018, by a single surgeon, were included. Eight
standardized anthropometrics of the cleft lip, collected just prior to
cleft lip repair, compare lip and vermillion dimensions and ratios
between left- and right-sided clefts.
Results: 139 Left and 80 right unilateral cleft lips were compared. A
signiﬁcant difference was found between left- and right-sided clefts
for the ratio comparing vertical lip height and vermillion height of
the upper lip comparing the cleft and non-cleft side.
Conclusions: Right-sided cleft lips have a greater degree of lateral lip
element hypoplasia with a greater deﬁciency of lateral lip and upper
lip vermillion height compared to left-sided ones. This has clinical
implications on preoperative assessment, choice of surgical technique,
as well as postoperative and long-term outcomes.

173. The white skin roll ﬂap and lip contour lines in
unilateral cleft lip repair.
Lucia Pannuto (1), Philip Kuo-Ting Chen (1)
(1) Taipei Medical University Hospital, Taipei, Taiwan
Background/Purpose: Although the ’white roll’ is often considered as a
line, it should rather be treated as a subunit which is comprised between
the vermilion border and the horizontal groove. In many techniques for
unilateral cleft lip repair, this structure is approximated between the two
sides of the cleft without being restored. Moreover, any scar which
crosses a lip contour line may result in the disruption of this landmark
and be more conspicuous. In our study, we assessed the anatomic alteration of this delicate subunit to support the use of a ’white skin roll ﬂap’
in order to obtain a more natural result in lip repair.
Methods/Description: Objective analysis involved anthropometric
measurements performed on anesthetized cleft lip infants. 134 nonsyndromic patients aged between 3-6 months were enrolled in the
study over a 2.5-year period in a single institution. The white roll
height at the peak of Cupid’s bow on the non-cleft side (CPHIR),
on the cleft medial element (CPHIL) and on the lateral element
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(CPHIL’) were measured. Differences in the average white roll height
at these points were analyzed using the Mann-Whitney U test. The
mean height of the white roll was 1.70 ± 0.30 mm at CPHIR, 0.98
± 0.33 mm at CPHIL and 1.28 ± 0.32 mm at CPHIL’. The mean difference in height between CPHIR-CPHIL, CPHIR-CPHIL’ and
CPHIL-CPHIL’ was signiﬁcant in each paired sample (p<.01). No difference was reported between complete and incomplete clefts. In conclusion, in unilateral cleft lip, a signiﬁcant reduction in height of the
white skin roll is present on both cleft margins. According to this,
we strongly support the use of the white skin roll ﬂap to restore the
normal pout and light reﬂection of the upper lip embracing the
concept of subunits and lip contour lines. Several cases are shown
at different follow-ups (2-7 years post-op) and compared with other
techniques.

174. The Role of Postoperative Nasal Stents in the
Preservation of Nasal Symmetry and Prevention of
Nostril Stenosis in Cleft Rhinoplasty: A Systematic
Review
David Nguyen (1), Janine Myint (1), Alexander Lin (1)
(1) Saint Louis University School of Medicine, St. Louis, MO, (2) Loma
Linda Health Consortium, Loma Linda, CA
Background/Purpose: Despite advances in cleft rhinoplasty, nasal
deformity and nostril stenosis remain challenging complications.
Postoperative nasal stents are frequently recommended to combat the
cicatricial healing cascade of the nostril and help preserve nasal
shape. However, stenting has wide variations in types of stents, duration, and long-term outcomes. Our purpose is to systematically
review cleft rhinoplasty postoperative nasal stenting in preserving
nasal shape and preventing nostril stenosis, and to develop a classiﬁcation system for nasal stents.
Methods/Description: Terms related to ’cleft lip’, ’cleft nose’,’stent’, or
’splint’ were searched on three databases (PubMed, SCOPUS, OVID)
on March 25, 2021. While initial search yielded 283 unique articles, full
inclusion criteria was met by 12 articles, characterizing 429 patients.
Results: Of the 12 articles, one study comparing patients with and
without postoperative nasal stents showed markedly improved aesthetic score and symmetry score in their stented group of 30 patients.
Eight papers described the preservation of nasal shape with use of
postoperative nasal stents in 324 patients. No studies evaluated the
prevention of nostril stenosis in primary cleft rhinoplasty, however,
2 studies reported improvement of nostril stenosis with postoperative
nasal stents in secondary cleft rhinoplasty in 33 patients. In primary
cleft rhinoplasty, the prefabricated nasal stents (56%) were used
most commonly in the 4 to 6 month age group. In secondary cleft rhinoplasty, the customized dynamic nasal stents (58%) were used in
older patients ranging from 5 to 65 years old. Postoperative nasal
stents for cleft rhinoplasty were classiﬁed into ﬁve main groups:
easily assembled (13%), prefabricated commercial (63%), customized
dynamic (18%), 3D-printed static (2.3%), and internal absorbable
(3.5%). Of those reporting duration, the pooled average nasal stent
wear time was 6 months. Overall, total complications with nasal
stent wear was 5%, including irritation (0.7%), infection (0.2%),
and stent loss (3.7%). Three papers discussed follow up time with a
follow up range from 6 months to 8 years.
Conclusions: Although there is lack of consensus with use of postoperative nasal stents in cleft rhinoplasty, this systematic review suggests its
safety and role in preserving nasal shape and improving nostril stenosis.
Our classiﬁcation system highlights stent variations that can be used in
both developing and developed countries. Better quality studies are
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needed to determine the efﬁcacy of nasal stents and to determine if
stent type or duration impacts the efﬁcacy of treatment.

175. COMT rs4818 polymorphism and psychological
and psychiatric health in individuals born with cleft lip
and palate.
Alexandre Vieira (1), Mariana Barros (1), Maria Suely soares (1), Rosa
Helena Lacerda (2)
(1) Pittsburgh University, Pittsburgh, PA, (2) Federal University of Paraiba,
JoÃ£o Pessoa, ParaÃba
Background/Purpose: Individuals born with cleft lip and palate may
face difﬁculties in speech function, nutrition, facial aesthetics, and
long-term care. This dissatisfaction might be a difﬁcult social life
and may increase the risk of psychological and psychiatric disease.
This work aimed to test if carriers of a variant allele of the
catechol-O-methyltransferase (COMT), which codes for a protein of
the same name that degrades catecholamines and catechol estrogens,
in individuals born with cleft lip and palate, were more likely to show
signs of psychological and psychiatric conditions.
Methods/Description: Two hundred ﬁfteen individuals born with cleft
lip with and/or palate, were evaluate. Stimulated saliva from the individuals was collected for extraction of genomic DNA. Genotyping
was performed by the Taqman method and the frequency of COMT
4818 alleles was registered. The domain ’Psychological Function’
of Cleft-QTM was used in this study. The scores were computed
from the responses to each question by adding them together and converting the raw score to a scale from 0 to 100, higher scores reﬂect a
better outcome. The history of psychiatric illness (family history of
psychiatric disease or a self-related psychiatric illness) was asked
for individuals born with cleft lip and or palate, or their parents or
guardians in the case of children. ANOVA, chi-square, and Fisher’s
exact tests were used to determine differences in genotype or allele
frequencies between individuals with psychological function scores
60 or above or 59 or below, with an alpha set of 0.05. Linear regression was performed to evaluate the correlation between age, cleft type,
or sex with the Cleft-QTM psychological function. Genotype and
allele frequencies were compared in individuals with and without a
family history of psychiatric illness and the presence or absence of
this, using chi-square or Fisher’s exact tests.
Results: No correlations were found between Cleft-QTM psychological
function responses and sex (p=0.147), cleft type (p=0.885) or age
(p=0.386) (R2=0.0628). When individuals were divided into two
groups based on having Psychological Function (Cleft-QTM) scores
60 or more versus 59 or less, individuals with lower scores were more
likely to be GG (p=0.04) or carriers of allele G (p<0.001). No association
was found between cleft type and positive history of psychiatric illness
(p= 0.148). The reported psychiatric illness and positive family psychiatric illness history were compared to the COMT rs4818 frequency and
individuals with positive psychiatric illness and positive family history of
psychiatric illness were more likely to carry the G allele.
Conclusions: The COMT rs4818 play a role in psychiatric and psychologic outcomes associated with cleft lip and palate.

176. Effeect of Analysis Methods and Phenotype
Stratiﬁcation for Identiﬁcation of Nonsyndromic Cleft
Lip and Palate Genetic Loci
Brett Chiquet (1), Mengxia Chen (1), HAnnah Balcezak (1), Phuong
Nguyen (1), Matthew Greives (1), Emily Hansen-Kiss (2)

Abstract
(1) University of Texas Health Science Center at Houston School of
Dentistry, Houston, TX, (2) UTHealth School of Dentistry, Houston, TX,
(3) University of Texas Health Science Center at Houston, Houston, TX,
(4) McGovern Medical School at The University of Texas Health Science
Center at Houston (UTHealth), Houston, TX
Background/Purpose: Background: Cleft lip and palate is a multifactorial birth defect, inﬂuenced by both genetics and environment. Many
studies have utilized different study design and stratiﬁcation methods
to identify genes associated with NSCL/P, which vary across populations and phenotypes. Purpose: To explore the effect of analysis
method for identiﬁcation of genetic etiology factors of nonsyndromic
cleft lip with or without cleft palate (NSCL/P).
Methods/Description: Methods: 785 families with healthy family
members and individuals affected with NSCL/P were included in
the study. Both family-based association test (FBAT) and case-control
(chi-squared with PLINK) analysis were utilized. For FBAT analyses,
DNA and phenotype information from all available individuals in the
pedigree was utilized for genotyping. For case-control analysis, genotype and phenotype information from the proband only was compared
to control genotypes extracted from 1000genomes data. All data was
analyzed based on ethnicity, phenotype, and laterality. An adjusted
p-value of p<8.63 x 10-06 (0.05/(number of SNVs x number of analyses)=0.05/(207 x 28)= 8.63 x 10-06) is considered signiﬁcant for
SNVs that passed Hardy Weinberg Equilibrium. Manhattan plot
created to visualize data.
Results: 42 genes and 207 SNVs met the inclusion criteria and were
included in the analysis. 484 NHW and 301 Hispanic families were
included in family-based association test (FBAT). 474 NHW and
289 Hispanic affected individuals were included in case-control
study. For the case control study, eight SNVs in four genes (IRF6/
rs2235543 and rs1319435, FZD6/rs827537, BAG3/rs4752340 and
rs196295, IFT88/rs2442455, rs9509307 and rs9509311) were associated with at least one phenotype of NSCL/P; while for FBAT, only
two genes (WNT3A/rs1745420 and KREMEN1/rs134622) had signiﬁcant P-values at one Hispanic phenotype. No genes were found
to be associated with any phenotypes among NHW families using
FBAT.
Conclusions: Family-based and case control study designs identiﬁed
different genetic etiologic factors among our NSCL/P dataset based on
stratiﬁcation by ethnicity, phenotype, and laterality. Future genetic
research should conduct studies by stratifying phenotypes and populations to eliminate confounders. The design of study should be carefully evaluated and selected.

177. Crowdsourcing in Cleft & Craniofacial Surgery: A
Systematic Review
Dillan Villavisanis (1), Jessica Blum (1), Liana Cheung (1), Daniel Cho (1),
Scott Bartlett (1), Jordan Swanson (1), Jesse Taylor (1)
(1) Children’s Hospital of Philadelphia, Philadelphia, PA
Background/Purpose: Public perception of appearance-related outcomes following cleft and craniofacial surgery is an important consideration in contextualizing post-operative results. Crowdsourcing uses
online platforms to collect layperson ratings and is an ideal mechanism to gain large-volume data regarding public perceptions. This systematic review evaluates manuscripts using crowdsourcing in cleft
and craniofacial surgery in an effort to characterize study topics,
trends, and best-practices.
Methods/Description: A systematic search strategy was developed
with a licensed librarian to query all manuscripts using crowdsourcing
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in cleft and craniofacial surgery on MEDLINE, Embase, and
Cochrane Libraries. The constructed search strategy included:
(’Reconstructive Surgical Procedures’[Mesh] OR ’Surgery,
Plastic’[Mesh] OR cranio* OR cleft OR ’plastic surgical’ OR
’plastic surgery’ OR plast* OR aesthetic* OR cosmetic*) AND
(’Crowdsourcing’[Mesh] OR crowdsourc* OR ’crowd sourc*’).
Covidence systematic review manager was used by two independent
reviewers to import articles, screen abstracts, evaluate full texts, and
extract data. Extracted data included publication information, crowdsourcing platform, number of participants, and study area, duration,
cost, aim, tasks, results, and conclusions.
Results: A search run on August 23, 2021 yielded 89 studies, of which
seven were removed as duplicates. Fifty-eight abstracts were excluded,
24 full texts were reviewed, and 13 manuscripts were ultimately
included. All studies were published in 2017 or later, with increased
publications over time (2017: one; 2018: one; 2019: one; 2020: eight;
early 2021: two). When evaluated in half-year periods, least squares
regression r2 = 0.494. A large range of raters were used in each
study (68 - 4627), with average 901.1 ± 1275.0. Participants were compensated an average $0.50 ± 0.35 per study, with average study cost of
$244.25 ± 143.45. Unpaired t-tests demonstrated studies were signiﬁcantly more likely to use Amazon’s Mechanical Turk (12, 92.3%)
over other platforms such as REDCap (1, 7.7%) (p < 0.001). Studies
evaluated a wide range of topics including: orthognathic surgery,
cleft lip/palate (three each, 23.0%), ear molding, craniosynostosis/plagiocephaly, oculoplastic/orbital surgery (two each, 15.4%), and velopharyngeal insufﬁciency (one, 7.7%); Chi-square tests revealed no
signiﬁcant difference between topics evaluated (p = 0.998).
Conclusions: Crowdsourcing is a relatively new, low-cost method of
garnering high-volume, high-quality data from laypersons that may
further our understanding of public perception in cleft and craniofacial
surgery. This comprehensive systematic review identiﬁed 13 manuscripts over ﬁve years covering a wide range of topics, with orthognathic surgery and cleft lip/palate being the most frequently studied.
As with other nascent ﬁelds, there is signiﬁcant variability in
number of subjects utilized, subject compensation, and methodology,
indicating an opportunity for quality improvement.

178. Demographics and Trends of Patients with Cleft
Lip and Palate Born in Tennessee from 2000-2017
Siddharth Patel (1), Ryan Belcher (2)
(1) Vanderbilt School of Medicine, Nashville, TN, (2) Vanderbilt University
Medical Center/Vanderbilt Children’s Hospital, Nashville, TN
Background/Purpose: Orofacial clefts (OFCs) are one of the most
common congenital anomalies affecting newborns and major public
health concerns. This study aimed to evaluate the incidence of
OFCs in Tennessee over the span of 2000 to 2017 and evaluate the
effects of ethnicity, sex, maternal/paternal age, and socioeconomic
status on these incidences.
Methods/Description: This retrospective cohort study was conducted
at a tertiary care center. Records of all live births and demographics of
newborns in Tennessee from 2000 - 2017 were requested from the
Tennessee Department of Health to calculate the incidence of
OFCs. Data from United States Census was also obtained. Data provided were deidentiﬁed.
Results: Tennessee showed a signiﬁcant decrease in incidence rates of
cleft lip, with and without cleft palate (CL ± P), when comparing the
time periods of 2000 - 2007 to 2008 - 2017. A signiﬁcant positive correlation was found with CL ± P incidence rates in regions with higher
Caucasian populations and a negative correlation in regions with higher
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African American populations. The CP incidence rates showed a negative correlation with increased median household income.
Conclusions: To our knowledge, this is the ﬁrst study to show a signiﬁcant negative correlation between median household income and
CP incidence rates. Our study showing an increase in incidence
rates of OFCs with decreased socioeconomic status indicates that
the areas of Tennessee with the lowest median household income
averages would likely beneﬁt from improved prenatal care and
overall better healthcare resources.

179. Disparities In Access To Surgical Care For
Newborns With Craniosynostosis Exist In The United
States in 2020 Despite Health Care Reform
Jeffrey Goldstein (1)
(1) Children’s Mercy Hospital-Kansas City, Kansas City, MO
Background/Purpose: Even with the advent of health care reform in
the United States, concerns remain regarding access to care. The
aim of this study is to assess disparity in access for infant craniosynostosis surgery ﬁn a single Midwestern United States craniofacial
center in 2020 with an emphasis upon private versus government
insurance and urban versus local residence.
Methods/Description: The charts of all infants who underwent
primary craniosynostosis repair in 2020 at our institution were
reviewed for demographic factors, type of insurance, and surgical
technique. Strip craniectomy was discouraged in any patient greater
than4 months of age at our institution, emphasizing the importance
of early initial consultation.
Results: 33 patients underwent primary craniosynostosis surgery at our
institution in 2020, 14 underwent an open procedure (42%), while 19
underwent a strip craniectomy (58%), followed by helmeting. 14
patients had private insurance(42%); while 16 patients had state-funded
Medicaid insurance (48%) and 3 were uninsured (9%). 79% of patients
were urban residents. 21% were rural. 7 of the patients had a geneticallydeﬁned syndromic craniosynostosis. Further results include: 1. For
privately-insured patients, mean day of ﬁrst consultation was 49 days.
For Medicaid or uninsured patients, it was 110 days. 2. For urban \
patients, mean day of ﬁrst consultation was 86 days. For rural patients
it was 111 days. 3. For urban-based nonsyndromic privately-insured
patients, mean day of ﬁrst consultation was 59 days. For urban-based
nonsyndromic Medicaid or uninsured patients, it was 147 days. 4. For
syndromic patients, mean day of ﬁrst consultation was 35 days. 5.For
strip craniectomy patients, those privately-insured were ﬁrst seen in consultation at a mean of 38 days of life. With Medicaid, it was 68 days of
life. 6. 84% of patients who underwent strip craniectomy were urbanbased. 16% were rural. 7. Only 50% of urban-based patients with
Medicaid or without insurance underwent strip craniectomy. 8. Strip craniectomy procedures for privately insured patients were performed at a
mean age of 82 days. For Medicaid or uninsured patients, it was performed at a mean age of 108 days.
Conclusions: Disparities in 2020 health care access for midwestern
UnitedStates craniosynostosis patients exist with delayed presentation
for less-insured and/or rural patients, fewer strip craniectomy procedures in these patients, and later age at time of intervention.

180. Syndromic Cleft Lip/Palate Representation in
GeneReviews
Emily Hansen-Kiss (1), HAnnah Balcezak (1), Brett Chiquet (2)
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(1) UTHealth School of Dentistry, Houston, TX, (2) University of Texas
Health Science Center at Houston School of Dentistry, Houston, TX
Background/Purpose: Objective: The purpose of this research was to
evaluate the GeneReviews online database for the presence or absence
of syndromic cleft lip and or palate disorders, and create timeline recommendations for dental and medical management of cleft lip and
palate. Introduction: GeneReviews is a point-of-care resource for
medical professionals that provides clinically relevant information
for inherited genetic conditions such as diagnosis, management, and
genetic counseling. Recently a lack of medical and dental management for cleft lip and palate care was identiﬁed to be an area of
weakness.
Methods/Description: GeneReviews, peer-reviewed journals, and
OMIM were used to identify genetic syndromes with cleft lip and
or palate as a feature. Data was recorded via Google Sheets to identify
whether cleft lip/palate was recorded in either GeneReviews or OMIM
and if cleft lip/palate medical and dental management was available in
GeneReviews. Review of peer-reviewed articles was completed to
identify best-practices for medical and dental cleft management.
Results: 299 clefting syndromes with 261 unique genes were identiﬁed. Of these, 64.19% (n=190) were present in GeneReviews. Of the
syndromes represented in GeneReviews, 64.74% (n= 23) of syndromes did not have medical cleft management, and 74.21%
(n=141) did not have dental cleft management. A timeline of clinical
recommendations was then created to add to current and future
GeneReviews chapters. Conclusions: While the majority of cleft lip/
palate syndromes identiﬁed were present in GeneReviews, most did
not have either medical or dental cleft management recommendations
available. Timeline recommendations include yearly follow-ups in
various clinical specialties from birth to 18 years of age, with speciﬁc
recommendations depending on area of specialty.
Conclusions: The next steps will include addition of the dental and
medical cleft management information and timeline for syndromes
currently available in GeneReviews, and creation of chapters for clefting syndromes that are currently missing from GeneReviews.

181. Craniosynostosis: an exploratory epidemiologic
and genetic studies in an African population
Mavis Asante (1), Gideon Mensah (1), Elliot Gyedu (1), Solomon
Obiri-Yeboah (1), Azeez Butali (1), Peter Donkor (1), Michael
Cunningham (1), Lord Gowans (6)
(1) KWAME NKRUMAH UNIVERSITY/SCIENCE/ TECH, KUMASI,
Ashanti, (2) KNUST-KATH, KUMASI, ASHANTI REGION, (3)
2Department of Oral Pathology, Radiology and Medicine, College of
Dentistry, University of Iowa, Iow, Iowa, IA, (4) KNUST-KATH, KUMASI,
ASHANTI- REGION, (5) Seattle Children’s Hospital, Seattle, WA, (6)
Kwame Nkurumah University of Science and Technology, Kumasi, Ghana
Background/Purpose: Craniosynostosis is the premature fusion of
one or more cranial sutures due to failure of some mechanisms that
maintain suture patency. It is the second most common craniofacial
birth defects affecting 1 in 2000 to 2500 newborns and poses a significant burden on health, psychological and economic status of affected
persons. The condition may be syndromic (15%) or nonsyndromic
(85%) and has multifactorial etiology, with both genetic and environmental factors contributing to its pathogenesis. The main aim of this
study is to elucidate the genetic etiology and identify the environmental risk factors for craniosynostosis cases in a Ghanaian cohort.
Methods/Description: Data from the Cleft-Craniofacial Clinic at Komfo
Anokye Teaching Hospital (KATH) were used to identify some
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individuals with craniosynostosis. Phenotypic and environmental data
are being collected from participating families using a questionnaire.
Saliva and cheek swab samples are being collected for DNA extraction
for whole exome sequencing (WES). RNA-Seq will be carried out on
total RNA extracted from osteoblast cell lines derived from discarded
cranial bone tissues obtained during surgical reconstructive procedures.
Results: A total of 12 case pedigrees (8 male and 4 female patients)
consisting of one (8.33%) nonsyndromic and 11 (91.67) syndromic
cases have been recruited so far. Maternal age was mostly in the
range of 20-29 years (36.36%), 30-39 years (54.55%), â‰¥40
years (9.09%) while paternal age was mostly in the range of 20-29
years (18.18%), 30-39 years (63.64%), and â‰¥40 years (18.18%).
In contrast to mothers who have had children with orofacial clefts,
parents in our cohort with craniosynostosis had higher level of education. About 72.73% have tertiary and 27.27% with high school education. About 45.45% of mothers have had miscarriage prior to
conceiving the proband and 25% of mothers had antenatal care after
3 months of gestation. None of the case pedigrees have family
history of the condition. The genetic etiologic studies are underway.
Conclusions: Majority of craniosynostosis cases were syndromic possibly because nonsyndromic cases are rarely reported. Moreover, the
relatively high socioeconomic status of the recruited case parents may
have prompted their quest for treatment, though there may be many
cases of craniosynostosis in the Ghanaian population for which the
parents may not be aware of available treatment.

182. The Vertical Vector Spring PVE
Juling Ong (1), William Bradley (1), Christopher Hillyar (1), Jana
Torres-Grau (1), Dulanka Silva (1), Greg James (1), Simon Eccles (1),
Noor Jeelani (1), David Dunaway (2)
(1) Great Ormond Street Hospital for Children, London, United Kingdom,
(2) Great Ormond Street Hospital for Children, London, London, (3) Green
Templeton College, University of Oxford, Oxford, Oxfordshire, (4) Great
Ormond Street Hospital, London, London
Background/Purpose: Posterior vault expansion (PVE) is an effective
surgical treatment for raised intracranial pressure (ICP) in children
with craniosynostosis (CS). Raised ICP can occur in patients with
CS irrespective of their head shape even after primary surgery for
CS in the early years of life. When PVE is performed using traditional
cranial distractors it achieves volume by expansion in a horizontal
vector. At our institution, we use a range of dynamic, spring assisted
techniques vault remodeling techniques which achieve cranial expansion by utilizing a rotational movement to address both aesthetic posterior vault remodelling as well as to treat ICP secondary to
cephalocranial disproportion. This work demonstrates the indications,
techniques and outcomes of the vertical vector spring PVE as well as
the subtypes of this technique.
Methods/Description: 55 children underwent spring PVE surgery at
Great Ormond Street Hospital between 15/1/2018 and 28/4/2021.
Data for demographic, clinicopathologic and operative factors were
extracted from electronic patient records. Statistical analysis was performed using GraphPad Prism 9.2.0.
Results: 37 children received a classical PVE with 18 patients underwent an alternative technique for spring a vertical vector PVE. Of the
18 patients undergoing the vertical vector technique, there were 5
Type 1, 8 Type 2 (with static widening), 3 type 3 (With static lengthening) and 2 Type 4 (with static widening and lengthening). The duration of surgery for the Vertical vector PVE was longer (216 minutes)
than the classical PVE (168 minutes) however, length of stay, complication rate and transfusion rate were similar.
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Conclusions: Posterior vault expansion is a highly effective technique
for treating raised intracranial pressure in children with cephalocranial
disproportion secondary to craniosynostosis. The vertical vector
spring spring assisted PVE is a technique which is able to achieve
volume expansion as well as providing increased control over the
ﬁnal morphology of the cranium. Expansion of the normocephalic,
brachycephalic, scaphocephalic skull can be achieved by selecting
the appropriate subtype to address width, height and length of the
ﬁnal reconstruction.

183. Risk Factors for Late (>18 Months) Cranial
Surgery for Craniosynostosis
Darin Patmon (1), Harminder Sandhu (1), River Gibbs (1), Anna Carlson
(1), John Girotto (3)
(1) Michigan State University College of Human Medicine, Grand Rapids,
MI, (2) Spectrum Health, Grand Rapids, MI, (3) Helen DeVos Children’s
Hospital/Michigan State University, Grand Rapids, MI
Background/Purpose: Late cranial surgery for craniosynostosis,
deﬁned as correction past 18 months of age, poses various operative
difﬁculties and outcome complications. Prior studies stratiﬁed by
age demonstrated increased rates of complications for delayed surgical correction including perioperative bleeding, infection, and seizure.
The purpose of this study is to identify patient populations that
received late correction. Such information may assist in identiﬁcation
and management of patients at increased risk of late operative
intervention.
Methods/Description: Statistical analysis of the American College
of Surgeons National Surgical Quality Improvement Program
Pediatric database was performed. Inclusion criteria involved
patients who underwent correction of craniosynostosis determined
by primary CPT codes 61550-9 between years 2012-2019.
Additionally, primary CPT codes 21175, 21179, and 21180 were
included if additional CPT codes 61550-9 were listed. Patients
were stratiﬁed into cohorts based on age at time of surgery as previously deﬁned and preoperative demographic differences were
analyzed for signiﬁcance using chi-square or Fisher’s Exact tests
for categorical variables and Kruskal-Wallis test for continuous variables. Signiﬁcance was determined using a p-value of 0.05.
Demographics analyzed included: sex, race, ethnicity, preterm
birth, history of chronic lung disease, structural pulmonary abnormalities, gastrointestinal abnormalities, previous cardiac surgery,
cardiac risk factors, seizure, cerebral palsy, intraventricular hemorrhage, and hematologic disorder.
Results: Of 7,511 patients who met our inclusion criteria, 1,308
(17.4%) received late correction while 6,203 (82.6%) did not.
37.3% of African Americans (n=234) underwent late correction
compared to 15.5% of White patients (n=844) and 20.1% of
patients classiﬁed as Other (n=44) (p<0.0001). There was no significant difference based on gender or ethnicity (Hispanic vs.
Non-Hispanic) (p=0.0863 and p=1113, respectively). All comorbidities analyzed were signiﬁcantly more prevalent in patients
who received late correction.
Conclusions: There appears to be a signiﬁcant disparity in the rate at
which African Americans present for operative repair of craniosynostosis after 18 months of age. While the reason for this disparity cannot
be determined from our initial analysis, increased efforts to engage
with the African American population should be emphasized.
Additionally, patients with preexisting structural abnormalities in
other organ systems are at increased risk for late correction. While
the correction of cardiac and other organ system abnormalities may
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take priority, late correction of craniosynostosis is associated with
worse neurologic outcomes, such as developmental delay and
seizure, thus highlighting the importance of a multidisciplinary
approach in the treatment of patients with craniosynostosis.

184. Outcomes associated with vomer ﬂap repair and
early versus late alveolar bone grafting in patients
with cleft lip and palate
Paul Ratmeyer (1), Katherine Vandenberg (2), Tania Kraai (3)
(1) University of New Mexico School of Medicine, Albuquerque, NM,
(2) University of New Mexico, Albuquerque, NM, (3) University of New
Mexico Health Sciences Center, Albuquerque, NM
Background/Purpose: There are numerous surgical protocols to repair
cleft lip and palate (CLP). A technique commonly used in New
Mexico, includes a vomer ﬂap to repair the anterior hard palate at
the time of cheiloplasty, followed by posterior palate repair, and
then early alveolar bone grafting (ABG), before tooth eruption. In
this study, early versus late secondary ABG was compared for differences in standardized outcomes, including skeletal growth, occlusion,
keratinized mucosa and tooth eruption.
Methods/Description: A multi-site retrospective review was conducted on 127 patients with Veau class III CLP who underwent
repair utilizing the above protocol compared to protocols not using
a vomer ﬂap at cheiloplasty or early ABG. Primary outcomes measured included maxillary growth using cephalometric measurements
at skeletal maturity, measurement of occlusion using GOSLON yardstick prior to orthognathic or orthodontic procedures, keratinized
mucosa differences between the cleft and non-cleft side, and eruption
of incisors through the graft. Outcomes were compared using nonparametric Wilcoxon tests. A subgroup analysis was also performed
to assess the effects that the vomer ﬂap repair may have on surgical
outcomes in early versus late ABG.
Results: A total of 48 patients were analyzed, 24 early and 24 late.
Between the early and late groups, there was no signiﬁcant difference in mean SNA (ME = 74.5, SDE = 3.5 and ML=76.1,
SDL=5.10, p=0.239), SNB (ME = 76.1, SDE = 3.70 and
ML=76.4, SDL=4.6, p=0.802), or Wits appraisal (ME = -4.1,
SDE = 5.1 and ML=-1.8, SDL=5.90, p=0.196). Keratinized
mucosa trended towards better symmetry in the early ABG group
at the lateral and central incisor compared to the late ABG group,
though this was not statistically signiﬁcant (p=0.955, p=0.528,
respectively). There were no statistically signiﬁcant differences of
central or lateral incisor eruption through the graft (Ci: χ2=
0.013, p=0.908, Li: χ2=0.210, p=0.647). The vomer ﬂap did not
have a signiﬁcant effect on skeletal growth or occlusion outcomes
in early versus late ABG.
Conclusions: This study showed no signiﬁcant difference in outcomes between early versus late ABG in patients with CLP, including a subgroup analysis of vomer ﬂaps. Surgical repair of the
alveolar cleft at a younger age would allow children with CLP to
conclude their surgical treatment and undergo orthodontic treatment
sooner.
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(1) Children’s Hospital of Philadelphia, Philadelphia, PA
Background/Purpose: The cleft nasal deformity represents a signiﬁcant aesthetic and functional challenge in cleft surgery, and nasal
airway obstruction is a well-recognized phenomenon in patients
with cleft lip and/or palate (CL/P.) Deﬁnitive cleft rhinoplasty is typically performed at skeletal maturity to avoid interrupting the growth
centers of the midface; consequently, comprehensive naso-septal
surgery for relief of nasal airway obstruction is not performed until
the teenage years. Secondary cleft rhinoplasty (SCR,) or cleft rhinoplasty performed after primary cleft lip repair and prior to deﬁnitive
cleft rhinoplasty at completion of facial growth, is an opportunity to
improve nasal aesthetics in a growing child prior to septorhinoplasty
at skeletal maturity. To date, the effect of secondary cleft rhinoplasty
on cleft-related airway obstruction has not been studied. In this study,
our objective was to compare nasal airway obstruction before and
after SCR, and to identify factors associated with decreased nasal
airway obstruction postoperatively.
Methods/Description: Patients undergoing SCR between 2015-2021
were identiﬁed via CPT codes. Medical records were reviewed for
demographic information, cleft phenotype, operative details, and preoperative and postoperative Nasal Obstruction Symptom Evaluation
(NOSE) scores. Statistical analysis was performed to compare
NOSE scores before and after surgery, and to identify variation in
NOSE scores dependent upon patient-related variables, operative
maneuvers, and post-operative nasal stenting.
Results: 119 patients undergoing SCR between 2015-2021 were identiﬁed, and 80 patients had preoperative and postoperative NOSE
scores recorded. The average age at SCR was 8.0 years, and 61
patients (76.3%) had unilateral CL/P, whereas 19 patients (23.7%)
had bilateral CL/P. At the time of SCR, the majority of patients underwent a concomitant cleft-related procedure (alveolar bone grafting in
85%.) Nasal airway obstruction was present in mild-moderate severity
in patients prior to SCR. Postoperatively, obstruction improved or
resolved in the domains of nasal blockage/obstruction, trouble breathing through the nose, and ability to get enough air through the nose
during exertion (p<0.05.) Overall composite NOSE scores improved
after SCR (p<0.05.) Lateral crural strut grafting was associated with
improvement in nasal blockage, whereas alar revision and tip
sutures were associated with worsening in speciﬁc nasal obstruction
symptoms (p<0.05.) Patients who underwent nasal stenting were
found to report less trouble breathing than patients who did not
(p<0.05.)
Conclusions: SCR represents an opportunity to improve cleft-related
airway obstruction prior to rhinoplasty at skeletal maturity. Lateral
crural strut grafting is associated with subjective improvement in
nasal blockage, and a composite of multiple maneuvers in SCR
results in decreased nasal airway obstruction as measured by NOSE
scores. Nasal stenting is associated with an improvement in trouble
breathing after SCR.

186. Increased Perioperative Complications in
Craniosynostosis Surgery After 18 Months of Age
Harminder Sandhu (1), Darin Patmon (1), River Gibbs (1), Anna Carlson
(1), John Girotto (3)

185. Improvement of Nasal Airway Obstruction After
Secondary Cleft Rhinoplasty: A Longitudinal Study
using the Nasal Obstruction Symptom Evaluation Scale

(1) Michigan State University College of Human Medicine, Grand Rapids,
MI, (2) Spectrum Health, Grand Rapids, MI, (3) Helen DeVos Children’s
Hospital/Michigan State University, Grand Rapids, MI

Anna Carlson (1), Mychajlo Kosyk (1), Zachary Zapatero (1), Christopher
Kalmar (1), Jordan Swanson (1), Oksana Jackson (1), David Low (1), Scott
Bartlett (1), Jesse Taylor (1)

Background/Purpose: Late operative repair of craniosynostosis can
have neurocognitive consequences through brain growth restriction
and developmental delay. The optimal timing for surgical correction
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of craniosynostosis is currently under debate in the literature. The
purpose of this study is to determine if differences in perioperative
complications exist between patients receiving craniosynostosis
surgery before and after 18 months of age.
Methods/Description: Inclusion criteria involved patient cases in the
American College of Surgeons National Surgical Quality
Improvement Program Pediatric database who underwent correction
of craniosynostosis determined by primary CPT codes 21175,
21179, 21180 and 61550-9 between years 2012 and 2019. Patients
were stratiﬁed by age at time of operation as previously deﬁned and
intraoperative and postoperative data were analyzed for signiﬁcance
using chi-square or Fisher’s Exact tests for categorical variables and
Kruskal-Wallis test for all continuous variables. Signiﬁcance was
determined using a p-value of 0.05. The perioperative variables analyzed included superﬁcial, deep, and organ space surgical site infections, wound dehiscence, unplanned reintubation, seizure,
transfusion, sepsis, unplanned readmission, anesthesia time, operation
time, total blood volume lost, and hospital length of stay.
Results: A total of 1,308 patients received surgical correction of craniosynostosis after 18 months of age while 6,203 patients underwent
surgery at a younger age. In patients older than 18 months of age, the
prevalence of superﬁcial and organ surgical site infections was 1.61%
(n=21) and 0.76% (n=10), respectively. This is in comparison to
0.87% (n=54) and 0.26% (n=16) in the younger cohort (p=0.0151
and p=0.0089, respectively). Intraoperative and/or postoperative
transfusion rates were also signiﬁcantly higher in patients receiving
craniosynostosis surgery after 18 months of age (66.74% vs
60.94%; p<0.0001). All other complications demonstrated no signiﬁcant difference between cohorts. Surgery after 18 months of age was
associated with increased median anesthesia time (356 minutes vs 261
minutes; p<0.0001) and operation time (245 minutes vs 86 minutes;
p<0.0001). Late operative repair was also associated with increased
median intraoperative blood loss (300mL vs 200mL; p<0.0001).
Subsequently, the older cohort required longer in-patient hospitalization and had a higher rate of readmission within 30 days of the operation (7.72% vs 4.57%; p<0.0001).
Conclusions: Our ﬁndings suggest delayed surgical correction of craniosynostosis past 18 months of age is associated with increased operating room resource utilization and postoperative complications.
Based on our ﬁndings we suggest operation prior to 18 months of
age when feasible. Additional analysis is needed to further reﬁne
the optimal timing for craniosynostosis correction.

187. Nasopharyngeal Stenosis 101: A Review for
Craniofacial Teams on a Rare Condition
Laya Jacob (1), Erik Wolfswinkel (1), Andrea Grote (1), Pedram Goel (1),
Alexander Stewart (1), Stacey Francis (6)
(1) University of Southern California, Keck School of Medicine, Los Angeles,
CA, (2) Division of Plastic and Reconstructive Surgery, Oregon Health &
Science University, Portland, OR, (3) Keck School of Medicine, University
of Southern California, Los Angeles, CA, (4) Division of Plastic and
Reconstructive Surgery, University of California Irvine Medical School, Los
Angeles, CA, (5) Kaiser Permanente Medical Group, San Diego, CA, (6)
Southern California Kaiser Permanente Medical Group, Los Angeles, CA
Background/Purpose: Acquired nasopharyngeal stenosis (NPS) is a
rare condition that may present to a craniofacial team and requires a
multidisciplinary team approach. The optimal management of NPS
remains unclear and difﬁcult. After a case series of four patients
who presented to our craniofacial team were ultimately diagnosed
with nasopharyngeal stenosis, we found a paucity of literature
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guiding management of NPS. The purpose of this study is to review
the literature to identify best practices for treatment of NPS.
Methods/Description: This study consisted of a systematic literature
review of NPS cases from 1960 to 2020. Variables abstracted including etiology of disease, time to presentation, presenting symptoms,
method of diagnoses, treatment options, and outcomes of therapy.
Additionally, we present our experience with four new NPS cases,
detailing our management choice and outcomes of therapy. Based
on our experience treating NPS and our our literature review, we
propose an algorithm for management.
Results: After screening, 75 papers were left for full manuscript review.
In total, surgical etiology comprised the majority of NPS cases identiﬁed
(87%), followed by NPS secondary to infection (8%) and post-radiation
therapy (2%).15 patients (6%) were determined to have NPS of uncommon etiology. Most common presenting symptoms were difﬁculty with
nasal breathing (91%), snoring and daytime somnolence (64%), and
hyponasality (48%). Diagnosis of NPS was by nasal endoscopy (72%)
patients, direct visualization (63%) and imaging studies (48%). The
most common initial treatment for NPS included bilateral local tissue
arrangement of the nasopharyngeal space (31%), stent placement
(28%), excision/debridement of adhesions (25%), and CO2 laser excision (18%). Conservative treatment with mitomycin-c or steroids
(topical or systemic) was utilized in 13% of cases. 22% of cases were
reported to have required at least one more intervention for NPS recurrence after initial treatment. On average, 0.63±2.9 additional surgical
interventions were provided during treatment course. Of the 154 patients
with follow up time greater than 6 months, 14% experienced symptomatic refractory NPS, 10% reported worsening of stenosisÂ on examination but were asymptomatic, and 77% exhibited no recurrence. 7%
required permanent, indeﬁnite stent wear and were considered refractory. Risk of refractory NPS were associated with steroid use during
treatment and OSA symptoms (p= 0.012 and p< 0.001). Management
with bilateral local tissue rearrangement was associated with the
lowest rate of refractory NPS (p< 0.001).
Conclusions: Nasopharyngeal stenosis is a rare phenomenon that craniofacial teams should manage with a detailed clinical history for etiology and symptoms, nasopharyngeal endoscopy and aggressive
surgical management with tissue rearrangement to create a mucosa
lined nasopharynx with post operative stent use and close follow up
for repeat treatment needs.

188. The Efﬁcacy of Multimodal Analgesia Combining
an Enhanced Recovery Protocol with Bilateral
Suprazygomatic Maxillary Nerve Blocks in Patients
Undergoing Two-Jaw Orthognathic Surgery
Alexis Tashima (1), Kalyani Pandya (1), Gabriela Garcia Nores (1), Joseph
Williams (1), Colin Brady (1)
(1) Children’s Healthcare of Atlanta, Atlanta, GA, (2) Emory University
Hospital, Atlanta, GA
Background/Purpose: We have previously shown that a modiﬁed
enhanced recovery after surgery (ERAS) protocol in primary cleft palatoplasty decreases perioperative narcotic utilization and length of
stay. Additionally, we have previously evidenced the safety and efﬁcacy of suprazygomatic maxillary nerve blocks (SMB) as adjunctive
analgesia in patients undergoing Le Fort I advancement or distraction
for treatment of maxillary hypoplasia. We consequently sought to
evaluate the multimodal analgesic efﬁcacy of ERAS in conjunction
with SMB (ERAS/SMB) in patients undergoing Le Fort I advancement and mandibular setback for cleft-related class III malocclusion.
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Methods/Description: Between June 2018 and June 2021 patients
undergoing orthognathic surgery with both Le Fort I maxillary
advancement and mandibular setback receiving multimodal ERAS/
SMB were prospectively collected and compared to controls.
Patient demographics, perioperative narcotic utilization (morphine
milligram equivalents per kg; MME/kg), and length of stay (LOS)
were compared.
Results: Over a three-year period, a total of 34 patients met inclusion
criteria (n = 24 ERAS/SMB; n = 10 control). The was no signiﬁcant
difference in demographics between groups including mean age
(ERAS/SMB: 17.0 ±1.5 years; Control:18.0 ± 2.3 years), weight
(ERAS/SMB: 68.9 ±16.6 kg; Control: 59.5 ± 11.6 kg), and operative
time (ERAS/SMB: 4.5 ± 0.5 h; Control: 5 ± 1 h). The ERAS/SMB
cohort demonstrated a signiﬁcant decrease in postoperative total narcotic usage in comparison to the controls, respectively (median 0.23,
IQR 0.41 MME/kg vs 0.92, IQR 0.18 MME/kg, U = 65, p < 0.038).
Intraoperatively, ERAS/SMB trended towards a decrease in narcotic
usage in comparison to the control group, respectively (median
16.62, IQR 16.9 MME/kg vs 20.1, IQR 33.6 MME/kg U = 105, p
< 0.58). Furthermore, implementation of ERAS/SMB also led to a
25% decrease in LOS, or an average of 1 day (ERAS/SMB: 3.1
days; Control: 4.0 days).
Conclusions: Implementation of a multimodal ERAS protocol in conjunction with bilateral SMB in patients undergoing double jaw orthognathic intervention, provided effective perioperative pain control
while allowing for narcotic minimization and a shorter LOS.

189. Sand Dollar and Staves Technique for Treatment
of Unilateral Lambdoid Craniosynostosis: A
Comparative Pilot Study
Andrew Ferry (1), Tareck Haykal (1), Edward Buchanan (1), Laura
Monson (1), Howard Weiner (1), David Bauer (1), Robert Dempsey (1),
Renata Maricevich (4)
(1) Baylor College of Medicine/Texas Children’s Hospital, Houston, TX, (2)
Baylor College of Medicine, Houston, TX, (3) Baylor College of Medicine
and Texas Childrens Hospital, Houston, TX, (4) Texas Childrens
Hospital, Houston, TX
Background/Purpose: Unilateral lambdoid craniosynostosis (ULS) is
a rare form of craniosynostosis that produces asymmetric morphological changes to the calvarium with growth. Dysmorphic features of the
skull in patients with ULS include occipital ﬂattening and bulging of
the mastoid on the affected side, contralateral parietal bossing, and
downwards tilting of the skull base towards the affected suture.
Switch cranioplasty (SC) is presently the gold standard technique
for treating ULS; however, postoperative results often leave much
to be desired. The Sand-Dollar and Staves technique (SDS) is a
novel technique that employs virtual surgical planning to correct parietal bossing following suturectomy. In this pilot study, we seek to
compare operative metrics and aesthetic outcomes in patients
treated with SC and SDS.
Methods/Description: Retrospective chart review was performed to
identify patients with ULS who were treated with SC and SDS from
11/1/2011- 5/1/2021 at our institution. Variables collected included
patient age at surgery, operative length, instances of transfusion, complications, and length of stay. Pre- and postoperative photographs
were distributed to two panels of reviewers to grade the aesthetic outcomes of both procedures. One consisted of 5 plastic surgeons and
neurosurgeons while the other consisted of 8 medical students and
ofﬁce staff.
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Results: A total of 13 patients who underwent surgical correction of
ULS (5 with SC, 8 with SDS) were included in our study with a
median age of 10 months at surgery. When comparing SC to SDS,
we observed no differences in median operative length (151
minutes and 147 minutes, p=0.83) and postoperative length of stay
(4 days and 3 days, p=0.83). We did, however, observe a statistically
signiﬁcant reduction in the number of patients that required transfusion during SDS when compared to SC (38% and 100%, p=0.02).
No complications were observed in all patients. Twelve patients (4
treated with SC and 8 treated with SDS) had postoperative images
with 10 (3 treated with SC and 7 treated with SDS) having both
pre- and postoperative images. Regarding head shape following
surgery, only 24% and 19% of responses said that patients had
normal head shape following SDS and SC, respectively. Of note,
42% of responses stated that patients treated with SC had a very
abnormal head shape following surgery while only 15% reported
that very abnormal head shapes were observed in patients following
SDS. When comparing pre- and postoperative images, 58% and
53% of responses stated that patients treated with SDS and SC had
moderate-to-signiﬁcant improvement of their cranial morphology
after surgery.
Conclusions: SDS is a safe and effective method for treating patients
with ULS. Neither SDS nor SC signiﬁcantly improved the facial scoliosis observed in our patients which may have affected aesthetic
assessment of their head shape following surgery. Further studies
with larger sample sizes and reviewer panels are warranted to
provide conclusive data regarding the efﬁcacy of SDS.

190. Reliable, reproducible and teachable: correction
of transverse facial clefts with the anatomic
approximation approach across 3 generations of cleft
surgeons
Nicole Kurnik (1), David Fisher (1), Raymond Tse (3)
(1) Mayo Clinic Arizona, phoenix, AZ, (2) Toronto Hospital for Sick
Children, Toronto, Ontario, (3) Seattle Children’s Hospital, Seattle, WA
Background/Purpose: Transverse facial clefts are rare, and more
methods of repair have been described than the number of cases a
busy cleft surgeon will treat over the course of a career. The reported
techniques include varying transpositions of skin, muscle, and
mucosa; can be difﬁcult to understand or reproduce; and tend to be
characterized by prominent scars, distorted appearance, and recurrent
deformity. We previously described a simple, anatomic approach to
repair with favorable outcomes. The purpose of this presentation is
to revisit that approach and demonstrate how it can be adopted and
reproduced by surgeons that are new to practice.
Methods/Description: The anatomic approximation approach
involves overt placement of anthropometric landmarks to deﬁne the
design for repair. The site of transition from normal to hypoplastic
tissues (akin to the ’Noordhoff point’ in common cleft lip) is identiﬁed
along the upper and lower lips to deﬁne the site of the neocommissure. The skin incision is designed to match contralateral
creases of animation. Muscle is repaired by direct repair with an
emphasis on anatomic alignment of the risorius and orbicularis
muscle, including the including the 3-dimensional ’J’ shape of the
pars marginalis. At the surface, the muco-vermilion junction, vermilion border, and cutaneous roll are approximated along the new
commissure.
Results: The technique has been applied in 10, 4, and 1 case by the
experienced, mid-career, and new surgeon respectively. All patients
achieved normal oral competence, favorable scaring and appearance
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of the lateral oral commissure. There was no recurrence or relapse in
any of the patients and none of the patients have required revisional
surgery. Clinical examples will be presented.
Conclusions: The anatomic approach to transverse facial clefts is a
reproducible, reliable, and teachable technique for repair of transverse
facial clefts.

191. Long-term Results of Our Modiﬁed Tajima
(NANIWA) Technique to Repair Unilateral Cleft Lip
MARIKO NOTO (1), Keisuke Imai (1), Daisuke Sakahara (1), Takeshi
Masuoka (1)
(1) Plastic & Reconstructive Surgery, Osaka City General Hospital, Osaka,
Osaka, (2) Osaka City General Hospital, Osaka, Osaka
Background/Purpose: The surgical correction of a unilateral cleft lip
deformity is deﬁned by a normal orbicularis oris function and symmetry of the repaired lip and nose. The correction of the cleft lip deformity builds an intact fully functional orbicularis oris muscle across the
cleft, and makes the scar cosmetically acceptable. Tajima’s technique
modiﬁed Millard was ﬁrst reported in 1977. We have been performing
a modiﬁed version of Tajima’s Technique (We call it NANIWA) on
infants at about three months of age, but do not repair deformities
of the nasal cartilage at the same time. To evaluate the results, the
effect of growth of the lip and nose should be measured and assessed
for more than 10 years postoperatively.
Methods/Description: The basic designs are the rotation advancement
method with a small quadrangular ﬂap. The important points are: The
muscle should not be dissected from the skin. The optimum length of
the small quadrangular ﬂap is 1.5mm. This study was performed to
measure nostril ﬂoor, red lip and white lip growth in postoperative
patients who underwent surgery from 1997 to 2010. These were measured from photos taken at six months(=6M), one year(=1Y), four
years of age(=4Y) and at the last follow-up after ten
years(=M10Y). To compare changes over time as ratios of cleft / noncleft sides, nostril ﬂoor(=NFR), vertical white lip length(=VWLR),
and horizontal red lip length(=HRLR) were evaluated. Patients
were excluded from this study if their operative method involved
other procedures; the patients required a nasal feeding tube or there
is no photograph in each year. Statistical analysis was performed
using 95% conﬁdence intervals of each measured value to evaluate
symmetry, and the paired t-test for comparisons of chorological
changes among the terms.
Results: Of 115 patients, 77 had complete cleft lip and 38 had incomplete cleft lip. In the complete group, average NFR was 1.28(6M),
1.24(1Y), 1.20(4Y), 1.05(M10Y), average VWLR was 0.96(6M),
0.96(1Y), 0.97(4Y), 0.99(M10Y) and average HRLR was 0.90(6M).
0.91(1Y), 0.92(4Y), 1.01(M10Y). HRLR in 4Y was less than 1.00,
but HRLR in M10Y increased to equal (p<0.009). In the incomplete
group, average NFR was 1.18(6M), 1.15(1Y), 1.12(4Y),
1.02(M10Y), the average VWLR was 1.01(6M), 1.04(1Y),
1.03(4Y), 1.02(M10) and average RLR was 0.94(6M). 0.91(1Y),
0.93(4Y), 1.00(M10Y). HRLR in 4Y was less than 1.00, but RLR
in M10Y increased to equal (p<0.01). Almost all measurements at
(M10Y) approached equality (1.00).
Conclusions: This study demonstrated that white lips and red lips gain
symmetry over ten years, and laterality of the nostril ﬂoor could
decrease due to postoperative growth over 10 years. It is shown that
our Technique corrected laterality of lip and nose in incomplete
cleft lip, as well as in complete cleft lip. Our technique is very
useful in the primary cheiloplasty. We present the details of our technique and the evaluation of long-term results.
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192. Private Insurance vs. Medicaid: Impact on
Initiation of Breast Milk Feeding Among Infants with
CL/P
Gabrielle Stowe (1), Patrick Briley (1), Eshan Schleif (1), Jamie Perry (1)
(1) East Carolina University, Greenville, NC
Background/Purpose: Breast milk is the recommended source of
nutrition for all infants according to the Centers for Disease Control
and Prevention (2020) . Although cleft lip and/or palate (CL/P) may
hinder successful feeding directly at the breast due to anatomical barriers of the oral cavity, provision of breast milk to infants with CL/P is
possible using expressed breast milk with specialized bottles for
feeding. Factors associated with successful breast milk feeding
among infants with CL/P are access to equipment for breast milk
expression as well as feeding support and education. Breast milk
feeding is associated with vast positive health outcomes, thus policies
were created to promote breast milk feeding practices in the United
States. The 2010 Affordable Care Act (ACA) mandated private insurance companies to cover comprehensive lactation support, counseling, and equipment rental. However, this mandate did not include
coverage to all Medicaid recipients. The increased lactation services
required to meet breast milk feeding recommendations in the CL/P
population, combined with limited access to these services for
Medicaid holders, poses a potential disparity for infants with CL/P
insured by Medicaid. The purpose of this study is to evaluate rates
of breast milk feeding among infants with CL/P enrolled in
Medicaid versus private insurance.
Methods/Description: Data were collected from the 2018 National
Vital Statistics System â€“ Natality component (NVSS-N) for analysis. Information on maternal and infant demographics, infant birth
defects, breast feeding status at discharge, and payment source (i.e.,
Medicaid; private insurance/self-pay) were analyzed. Chi-square
tests of independence were used to determine statistically signiﬁcant
differences among categorical variables. Logistic regression models
were used to determine odds of breast milk feeding of mothers
insured by Medicaid, using mothers with Private Insurance/Self-Pay
as the reference group, while controlling for statistically signiﬁcant
maternal and infant characteristics.
Results: Of 896 infants with CL/P and insured by Medicaid, 527
(58.8%) were breast milk fed at discharge. Of 865 infants with CL/
P and insured by Private Insurance/Self-Pay, 621 (71.8%) were
breast milk fed at discharge. After controlling for baseline demographic differences, results indicated that infants with CL/P in the
Medicaid group had reduced odds of breast milk feeding compared
to the Private Insurance/Self-Pay group (odds ratio: .08; 95% CI
0.56, 0.96).
Conclusions: This study elucidates the observed gap between feeding
recommendations among infants with CL/P and the limited provision
of services to meet recommendations due to current Medicaid policy.
Results from this study suggest that infants enrolled in Medicaid may
demonstrate reduced breast milk feeding rates due to limited resources
that advocate for initiation of breast milk feeding. Factors which may
improve breast milk feeding among this population should be
promoted.

193. Institutional Trends in Opioid Prescribing and
Utilization after Primary Cleft Lip and Palate Repair
Gina Sacks (1), Katelyn Makar (1), Calista Harbaugh (1), Karen Cooper
(1), Christian Vercler (1), Steven Kasten (1), Steven Buchman (1),
Jennifer Waljee (1)
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(1) University of Michigan, Ann Arbor, MI
Background/Purpose: Outpatient prescriptions for post-operative pain
play a signiﬁcant role in the opioid epidemic. Prescribing guidelines
are an effective target for intervention but require procedure-speciﬁc
data to be successful. The aim of this study was to examine opioid prescribing patterns and pain control after primary cleft lip/palate repair at
a large academic center.
Methods/Description: Children undergoing cleft lip/palate repair from
4/2018-7/2019 were included in a prospective cohort study. Data on
discharge prescriptions, reﬁlls, and emergency room visits was
obtained from the medical record. Caregivers were surveyed 7-21
days after surgery regarding pain control, opioid use, education exposure, storage, and disposal. Chi-square tests and one-way analysis of
variance were used to examine predictors of pain control, opioid consumption, safe storage, and disposal.
Results: After screening, 59 children were included in the study.
Patients were 55.8 percent male with a median age of 12 (IQR
5-15) months. Ninety percent of patients received an opioid prescription at discharge with a mean quantity of 10 (IQR 5-15) doses.
Ninety-seven percent of caregivers utilized adjunct medication, and
opioids were given for a median of 3 [2-6.5] days. Seventy-six
percent of caregivers gave less opioid than prescribed. There was
no association between pain control and opioid quantity (p=0.28).
Twenty-four percent of caregivers used locked storage. Thirty-four
percent of respondents with leftover medication reported disposal.
Conclusions: Opioids are often over-prescribed after cleft lip/palate
repair. Providers should consider limiting prescriptions to a 3-day
supply to help reduce the quantity of opioids available in the
community.

194. Health-Related Quality of Life in Pediatric
Patients with Congenital and Traumatic Facial
Conditions
Rishi Modi (1), Jessica Blum (1), Burcin Ataseven (1), Michelle Zaldana (1),
Karen Leung (1), Caitlyn Belza (1), Alyssa Choi (1), Chelsea Rapoport (1),
Garrett Rupp (1), Emily Ewing (1), Vanessa Malcarne (1), Amanda
Gosman (1)
(1) University of California San Diego School of Medicine, San Diego, CA,
(2) KÃ¼ltÃ¼r University, Istanbul, Turkey, (3) San Diego State University,
San Diego, CA, (4) Rady Children’s Hospital, San Diego, San Diego, CA
Background/Purpose: Plastic surgery care for pediatric craniofacial
conditions encompasses patients with congenital craniofacial conditions (CFC) or facial trauma (FT). The varied impacts on quality of
life of these etiologies of facial anomalies is undetermined. This
study aimed to compare health-related quality of life (HRQoL) in a
diverse population of pediatric patients with CFC or FT.
Methods/Description: Patient-parent dyads (N=196; n=168 CFC,
n=28 FT) each completed the Craniofacial Condition HRQoL
Scale, with domains in Psychological, Physical, Social, Family, and
Appearance Impact. Patients either had a CFC (uni/bilateral cleft
lip/palate, craniosynostosis, microtia, hemifacial microsomia, or dermatologic condition), or FT (soft tissue injury, facial bone fracture).
SES was evaluated via Yost score based on 2020 US Census block
group variables and via insurance provider.
Results: Patients with CFC were on average 12.33.4 years old and
66.0% were Hispanic. Patients with FT were on average 13.33.6
years old and 60.7% were Hispanic. Mean parent- and patientreported HRQoL scores ranged from 1.6-2.7 out of 5, with higher
scores indicating worse reported quality of life. Chi-square tests
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showed signiﬁcant associations between Hispanic patients and
lower SES, and patients with private insurance and higher SES. On
t-test, no signiﬁcant differences in parent- or patient-reported
HRQoL were shown between the CFC and FT cohorts. Within the
CFC cohort, Hispanic parents reported worse Psychological,
Physical, and Appearance Impact, but less negative Family Impact
(p<0.05) than non-Hispanic parents did. ANOVA revealed no signiﬁcant difference in QoL across Yost quintiles. For the FT cohort,
Hispanic patients reported worse Social and Physical Impact
(p<0.001) than non-Hispanic patients did. ANOVA showed a signiﬁcant difference in Social Impact across Yost quintiles (F (4,13) =
[4.855], p = 0.013).
Conclusions: No signiﬁcant differences in quality of life were seen
between patients with CFC or those with FT, on patient- or
parent-report. However, within CFC and FT cohorts, Hispanic ethnicity was associated with worse quality of life. SES was only linked to
quality of life in patients with FT. Hispanic patients with CFC
reported less negative family impact than non-Hispanic patients
with CFC, suggesting ethnocultural identity plays a role in family
dynamics in our cohort of patients with craniofacial conditions.

195. Protective Effect of Preoperative Speech Surgery
on the Incidence of Postoperative Surgically Relevant
Velopharyngeal Dysfunction Following Maxillary
Distraction or Advancement
Alexis Tashima (1), Eshan Schleif (1), Kathrine Dillon (1), John Riski (1),
Jamie Perry (1), Joseph Williams (1), Colin Brady (1)
(1) Children’s Healthcare of Atlanta, Atlanta, GA, (2) East Carolina
University, Greenville, NC
Background/Purpose: Le Fort 1 osteotomy via traditional advancement (TA) or distraction osteogenesis (DO) is an established modality
in the management of cleft-associated severe maxillary hypoplasia.
There is limited characterization in the literature as to the extent and
nature of surgically relevant velopharyngeal dysfunction (VPD) following either intervention and more speciﬁcally the effect of preoperative speech surgery on postoperative VPD assessment. In an effort to
further eludicate trends, we present our institutional comparative
experience with perioperative VPD assessment associated with maxillary osteotomy via DO or TA.
Methods/Description: 43 consecutive patients undergoing maxillary
DO or TA were collected. Perioperative speech samples including
perceptual ratings and nasalance scores were collected to deﬁne VP
function. Perioperative VPD assessments were analyzed to determine
the effect of type of maxillary movement and preoperative speech
surgery on the incidence of postoperative surgically relevant VPD.
Results: 43 patients underwent Le Fort 1 osteotomy via maxillary DO
versus TA for the correction of cleft associated maxillary hypoplasia.
24 patients underwent DO, while 19 patients underwent TA.
Postoperative surgically relevant VPD was similar in both groups
(DO: 41.7%; TA: 42.1%). Of the patient’s undergoing DO and TA,
45.8% (11/24) and 42.1% (8/19) had preoperative speech surgeries
respectively. The effects of preoperative speech surgery were found
to be maintained in 81.8% (9/11) of DO versus 75% (6/8) of TA.
The need for postoperative speech surgery was signiﬁcantly less in
both groups when preoperative speech surgery had been performed
(DO: 18.2%, 2/11 vs TA: 25%, 2/8). Of the patients with preoperative
speech surgeries 31.6% (6/19) were pharyngeal ﬂaps (PF), while
68.4% (13/19) were sphincter pharyngoplasties (SP). The need for
postoperative speech surgery was signiﬁcantly less in those patients
with preoperative PF (0%,0/6) than in those with SP (30.7%,4/13).
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Conclusions: While the incidence of postoperative VPD was similar
whether DO or TA was performed, preoperative speech surgery was
found to be protective of surgically relevant VPD after maxillary
movement. Furthermore, the type of preoperative speech surgery
was found to be most signiﬁcant in the prevention of postoperative
VPD with PF more protective than SP.

196. Differences in Psychosocial Burden of Pediatric
and Adult Patients with Congenital vs Traumatic
Facial Differences
Karen Leung (1), Jason Yang (1), Erinn Kim (1), Amanda Gosman (1)
(1) University of California, San Diego, San Diego, CA
Background/Purpose: Prior studies show that adults with congenital
facial differences psychosocially adapt better to their condition compared to adults with traumatic facial differences, but it is unclear
whether this trend persists in the pediatric population. This study
aims to analyze the psychosocial burden of pediatric patients with
congenital vs traumatic facial differences and compare psychological
outcomes between pediatric and adult populations.
Methods/Description: 187 (202,264 weighted) pediatric and 353
(452,416 weighted) adult patients with congenital or traumatic
facial differences were identiﬁed using International Classiﬁcation
of Diseases, Ninth Revision (ICD-9) codes from the 2004-2012
Medical Expenditures Panel Survey. Psychiatric distress was evaluated by perceived mental health status in addition to a composite variable consisting of Patient Health Questionnaire-2 (PHQ-2) and
Kessler-6 (K-6) scores, and whether counseling was needed or a
mental health provider was used. Additional psychosocial function
variables from validated screening tools including the Columbia
Impairment Scale, Child Health Questionnaire, and Children with
Special Needs Health Screener were separately examined in children
(5-12yrs) and adolescents (13-17yrs). Chi-square tests comparing differences between patients with congenital vs. traumatic facial differences for each survey item were performed on SAS 9.4.
Results: In the pediatric cohort (53% male, 73% non-Hispanic white),
there was no signiﬁcant difference in perceived mental health status
(p=0.09) or the composite psychiatric distress variable between
those with congenital vs traumatic facial differences (p=0.34). In
other psychosocial function variables, children 5-12yrs with facial
trauma had signiﬁcantly higher report of feeling nervous/afraid and
having more problems with behavior at school, staying out of
trouble, and getting involved in sports/hobbies, while adolescents
13-17yrs with congenital facial conditions had signiﬁcantly higher
report of feeling unhappy/sad and having more problems with behavior at home, getting along with others, and getting involved in school
work and activities (all p<0.05). In the adult cohort (58% male, 79%
non-Hispanic white), although there were no signiﬁcant differences in
the composite psychiatric distress variable (p=0.89), a higher proportion of adults with traumatic facial differences reported poorer perceived mental health status (p=0.01).
Conclusions: In contrast to adults, rates of psychiatric distress are
similar between pediatric patients with congenital and traumatic
facial differences. However, the differences in metrics of psychosocial
function by age suggest that children with facial trauma and adolescents with congenital facial conditions are at higher risk for decreased
psychosocial function, suggesting that clinicians should have different
psychosocial considerations when caring for children vs adolescents
with congenital or traumatic facial differences.
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197. A 40 year review: Comprehensive care for
Parry-Romberg Syndrome
Ingrid Ganske (1), Olivia Langa (1), Alex Cappitelli (1)
(1) Boston Children’s Hospital, Boston, MA
Background/Purpose: Parry-Romberg Syndrome is a rare disorder
causing unilateral, progressive wasting of the face, including the
skin, soft tissue, muscle, cartilage, and bone. This condition is
managed surgically by many facial plastic or oromaxillofacial surgeons; however, understanding the inﬂammatory and relapsing
nature of the disease is important for tailoring multidisciplinary care.
Methods/Description: This is a retrospective review of patients with
Parry-Romberg Syndrome seen at our institution from 1980-2020.
Variables collected included: age at onset, duration of wasting, incidence of relapse, and treatment strategies implemented.
Results: One hundred six patients were identiﬁed. 65.1% of patients
were women (n=69) and 34.9% were men (n=37). Atrophy began
at a median age of 6.5 years old (IQR = 7.88 years), and lasted for
a median length of 18 months (IQR=30 months) before stabilizing.
72.6% of patients (n=77) received medication in response to their
initial ﬂare, most commonly a steroid pulse regime supplemented
by methotrexate. 29.2% of patients (n=31) reported secondary ﬂares
a median 2 years (IQR= 3.42 years) after their initial ﬂare was
deemed stable. 5.6% of patients (n=6) reported tertiary ﬂares a
median 2.3 years (IQR=3.46 years) after secondary stabilization.
29.1% of all patients (n=25) underwent reconstructive procedures,
56% of whom (n=14) did not receive other medical treatment.
Conclusions: Understanding the relapsing nature of this inﬂammatory
condition is important for surgical planning. Reconstructive surgeons
should be aware of the medical management options and prognosis for
Parry-Romberg Syndrome.

198. Examining linguistic disparities in patient
experiences with virtual craniofacial care
Ryan Badiee (1), Jennifer Rios (1), Glenn Rosenbluth (1), Jason Pomerantz
(2)
(1) University of California, San Francisco, San Francisco, CA, (2) University
of California San Francisco, San Francisco, CA
Background/Purpose: Prior studies have found that the use of telehealth magniﬁes demographic disparities in patient access to care
and satisfaction. However, its impact on non-English-speaking families in pediatric craniofacial clinics remains poorly deﬁned. This
quality improvement analysis sought to identify disparities between
English- and Spanish-speaking patients in rates of access to care, satisfaction, and attendance at appointments.
Methods/Description: All English- and Spanish-speaking patient families who had video appointments at the ***BLINDED***
Craniofacial Center between March 2020 and December 2020 were
identiﬁed. Chart review was utilized to collect demographic and clinical information, including non-attendance at a scheduled appointment. All patients were contacted by telephone, and respondents
completed a satisfaction survey that was administered over the
phone. Univariate statistics were generated with Chi-Square tests,
and multivariable statistics were generated with multiple logistic
regression models.
Results: Of the 338 patients with scheduled telehealth appointments in
the study period, 114 (33.7%) missed at least 1 appointment.
Univariate analysis showed that non-attendance was associated with
Medicaid insurance (50.3% vs. 19.6%), non-White race (42.3% vs.
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24.8%, p = 0.02) and Spanish as the primary language (51.1% vs.
28.2%, p = 0.0001). Multiple logistic regression showed that
Medicaid insurance was the only independent predictor of missing
at least one appointment (OR: 2.0, 95% CI: 1.2-3.4, p = 0.005). Of
104 patients’ families surveyed, 34 preferred Spanish as their
primary language, whereas 70 preferred English. 32
Spanish-speaking patients (94.1%) utilized interpreters during their
appointments. Similar proportions of each group were male (p =
0.88) and reported annual household incomes below $50,000 (p =
0.37). A signiﬁcantly higher proportion of Spanish-speaking patients
did not have access to the necessary audiovisual technology required
for telehealth (11.8% vs. 0%, p = 0.02) and reported needing help to
log on to the telehealth platform (50.0% vs. 7.1%, p < 0.0001). High
rates of both English- and Spanish-speaking families were ’satisﬁed’
or ’highly satisﬁed’ with their visits (94.3% vs. 100%, respectively, p
= 0.55).
Conclusions: Insurance status, not primary language, predicted nonattendance at virtual appointments. Telehealth is an effective means
of delivering craniofacial care across diverse linguistic populations
when patients have access to assistance with audiovisual equipment
and interpreter services. Future work should examine whether
improved care coordination and outreach to marginalized groups,
such as those with Medicaid insurance, increases attendance at scheduled video appointments.

199. Estimated Time of Arrival: Impact of Healthcare
disparities on Access to Multidisciplinary Cleft Palate
and Cleft Lip Care
Paul Asadourian (1), Ronald Nelson (1), Alyssa Valenti (1), Albert Truong
(1), Thomas Imahiyerobo (3)
(1) Columbia University Irving Medical Center, New York, NY, (2)
New York Presbyterian- Cornell and Columbia, New York, NY, (3)
Columbia University Medical Center, New York, NY
Background/Purpose: Timely presentation to a multi-disciplinary craniofacial team ensures the delivery of comprehensive and effective
care. Prior analyses of multi-disciplinary cleft care have indicated
that early presentation is associated with earlier surgery; potentially
improving long-term patient outcomes. However, there is a paucity
of literature examining the healthcare disparities surrounding the
age of presentation (AOP) at a single institution for cleft patients.
With prior work indicating the presence of healthcare disparities in
pediatric surgical outcomes between demographic and socioeconomic
groups, we hypothesized that a similar relationship might exist in the
cleft population.
Methods/Description: In this retrospective study we included patients
with cleft lip (CL) and/or cleft palate (CL/P) (C/P) who presented to
our multi-disciplinary craniofacial team for primary repair from
2015 to 2021 at a single medical center. Chart review identiﬁed demographic, socioeconomic, and clinical data. The primary outcome was
AOP to the craniofacial surgeon. Subgroup analysis was based on
origin of patient referral to craniofacial team.
Results: 81 patients were included in our cohort. 24 (30%), 29 (36%),
and 28 (35%) of patients had CL, CL/P, and CP, respectively. There
were 47 (58%) White, 9 (11%) Black, and 5 (6%) Asian, and 9 (11%)
Other -identifying patients. 21 (26%), 48 (59%), and 12 (15%) of the
patients identiﬁed as Hispanic, Non-Hispanic, and Declined to
respond, respectively. Based on referral origin, patients were
grouped into the Obstetrics and Gynecology (OBGYN) (40, 49%),
Pediatric/Otolaryngologist (Peds/ENT) (33, 41%), Neonatal Consult
(6, 7%), or the Self/No Referral (2, 3%) tracks. The OBGYN track
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had a signiﬁcantly younger AOP than the rest of the cohort (0.27
vs. 3.87 months; p < 0.01). Majority (39/40) had a prenatal visit to
the craniofacial surgeon. The Peds/ENT track had a signiﬁcantly
older AOP than the rest of the cohort (3.41 vs. 1.19 months; p <
0.01). Hispanic patients had a signiﬁcantly older AOP than all other
groups (3.54 vs. 1.59 months; p = 0.02). The proportion of
Hispanic patients on the OBGYN Track was not signiﬁcantly lower
when compared to all other ethnicities (33% vs 55%), however the
analysis approached signiﬁcance (p = 0.13). We found no signiﬁcant
difference in the AOP based on Race, Insurance Status, Median
Income Quartile, or by Distance to Surgical Center Quartile.
Conclusions: The signiﬁcantly younger AOP amongst patients
referred by along the OBGYN track indicates the inﬂuence of developed professional networks on the access to timely cleft care. Further,
patient speciﬁc factors, such as ethnicity, may play a signiﬁcant role in
access to a multidisciplinary craniofacial team. Given these preliminary data, we aim to study a larger cohort from our institution to
appropriately power a more robust analysis of additional patientspeciﬁc factors, such as race and insurance status, and their inﬂuence
on access to a multidisciplinary craniofacial team.

200. Factors Associated with Poor Outcomes of
Orthotic Helmet Therapy for Deformational
Plagiocephaly
Aaron Long (1), Sacha Hauc (1), Jean Carlo Rivera (1), Adam Junn (1), Hui
Yu Juan (1), Michael Alperovich (1)
(1) Yale School of Medicine, New Haven, CT
Background/Purpose: Deformational plagiocephaly (DP) is a condition in which the shape and appearance of areas of an infant’s skull
become abnormally ﬂattened. For infants with DP resistant to conservative therapies such as repositioning, treatment with cranial orthotics,
or helmet therapy, can offer an effective option. However, factors
which predict poor outcomes of helmet therapy remain understudied.
We analyzed a large database of referrals to a national helmet manufacturer to investigate the relationship between patient factors and outcomes of helmet therapy.
Methods/Description: Demographic variables and details of treatment
were collected for patients who presented to Cranial Technologies for
helmeting from 2014 to 2020 in 21 U.S. states. The total sample size
was 211,417 patients of whom 141,513 received treatment.
Multivariate analysis was used to identify associations between
patient factors (initial CI or CVAI, presence of treatment delay, age
at completion of therapy, and patient compliance) and treatment
success (post-therapy CI or CVAI, ultrabrachycephaly deﬁned as
CI>90, and parent rating of success). Models controlled for age,
length of helmeting, insurance status, sex, and State of referral.
Results: Patients were more likely to exit treatment with ultrabrachycephally for every additional month of age at presentation (OR: 1.562,
95%CI: 1.524-1.600, p<0.0001) or if presenting with greater CI (OR:
2.042, 95%CI: 2.021-2.065, p<0.0001, per additional point of initial
CI) or CVAI (OR: 1.067, 95%CI: 1.058-1.075, p<0.0001, per additional point of initial CVAI). Patients with more severe initial CVAI
or CI were more likely to exit with moderate to severe CVAI (OR:
2.148, 95%CI: 2.118-2.179, p<0.0001, per additional point of initial
CVAI) or CI (OR: 2.148, 95%CI: 2.118-2.179, p<0.0001, per additional point of initial CI), respectively. Patients with ﬂattening of
the anterior fontanelle were more likely to exit therapy with ultrabrachycephaly (OR: 12.64, 95%CI: 0.571-0.981, p<0.0001). Patients
with anterior ear shift were more likely (OR 1.662, 95%CI:
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1.406-1.964, p<0.0001) to exit therapy with moderate to severe
CVAI.
Conclusions: Patients with a more severe presentation of DP or who
were referred later were more likely to experience poor craniometric
and parent-reported outcomes of helmet therapy. Prior studies have
investigated the characteristics of patients receiving helmet therapy
and suggested that patients were most likely to receive a helmet if presenting before nine months of age. Our results show that presentation
at a later age is associated with poor outcomes such as ultrabrachycephaly. Furthermore, anterior ear shift and presence of frontal ﬂattening
at presentation are predictive of poor outcomes. An improved understanding of factors associated with treatment failure is necessary to
guide discussions with patients, and our results highlight the importance of prompt initiation of helmet therapy in those infants likely
to receive beneﬁt.
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care, not on technique and timing. Guidelines was focused on being
inclusive and encouraging while avoiding mandatory and prescriptive
language. These national and international presentations also allowed
signiﬁcant feedback from various participants. Several organizations
have voiced their support. Statements of ofﬁcial support, versus
endorsement, are being considered. A website was constructed to
enhance awareness and dissemination of the proposed standards.
This is an example of diverse organizations collaborating in the
enhancement of global cleft care.

202. Preferences in Diagnosis Delivery and Health
Education for Parents of Children with Cleft Lip and
Palate: A Survey Study
Marisa Market (1), Alyssa Walter (1), Claudia Malic (3)

201. The World Cleft Coalition: Team Reﬂections
Serena Kassam (1), Jamie Perry (1), Gareth Davies (1), Erin Stieber (1),
Hugh Brewster (1), Ruben Ayala (1), Usama Hamdan (1)
(1) Global Smile Foundation, Norwood, MA, (2) East Carolina University,
Greenville, NC, (3) European Cleft Organisation (ECO), Rijswijk,
Netherlands, (4) Smile Train, New York, NY, (5) Transforming Faces,
Toronto, Ontario, (6) Operation Smile, Virginia Beach, VA
Background/Purpose: The World Cleft Coalition (WCC) is an alliance of international non-governmental organizations (NGO’s) that
work in the area of cleft lip and palate and engage in long-term
local capacity-building partnerships. The WCC was initiated at the
13th International Congress of Cleft Lip and Palate and Related
Craniofacial Anomalies in Chennai, India in 2017. The objective set
forth by Congress delegates at the end of the ﬁrst NGO day
’NGO’s: Think, Treat, Teach’, was to encourage international collaboration in the development of an agreed set of globally-recognized
minimum core practice and best practice guidelines for safe and comprehensive cleft care. In addition to creating these guidelines, it was
the collaborative process between the founding NGO’s that was the
unexpected strength and success of this initiative. It is an example
of diverse organizations collaborating in the enhancement of cleft
care. The purpose of this panel discussion is to present results of
joint efforts to establish best practice guidelines and to solicit and
engage attendees to discuss their experiences in building and supporting worldwide cleft care.
Methods/Description: Through collaboration among participating
organizations (American Cleft Palate Craniofacial Association,
European Cleft Organization, Global Smile Foundation, Operation
Smile, Smile Train, and Transforming Faces) and consultations with
outside constituents/partnerships, the WCC created an ’International
Treatment Program Standards’. From Feb 2017- Present, the team
has met on monthly/bimonthly basis via video conferencing. This
exchange was built on sharing experiences between the founding
NGO’s on what is of primary importance for ensuring the delivery
of high quality cleft care in outreach settings. The group was able
to present the core standards at the European Cleft and Craniofacial
Equality Conference in Nis, Serbia Sept 2018, followed by the ofﬁcial
launch of the Program Standards at the 76th Annual ACPA
Conference, April 2019. This was followed by a presentation at the
European Cleft And Craniofacial Meeting in Utrecht, Netherland,
June 2019 and ACPA 2020. The goal was to compile standards for
safe, comprehensive and sustainable cleft care. The starting point
was a review of existing guidelines (internal and external) to create
globally recognized international treatment program standards.
Focus was kept on ethical, safe, accessible and patient centered

(1) University of Ottawa, Ottawa, Ontario, (2) 2. Schulich School of
Medicine and Dentistry, London, Ontario, (3) CHEO, Ottawa, Ontario
Background/Purpose: Children with cleft lip and/or palate (CLCP)
require a multidisciplinary approach for surgical and nonsurgical
care throughout their lives. Parents/primary care givers play an
active role in the decision-making process and are integral members
of the cleft team. It is therefore imperative that cleft-care practitioners
have highly developed communication skills. Previous studies have
shown that there are discrepancies between physicians and parents
with respect to information need, delivery, and content. The objective
of this study was to evaluate the satisfaction of parents of patients with
CLCP diagnoses, focusing on delivery/content of information
provided.
Methods/Description: A survey was prospectively disseminated over
a 6-month period to parents of patients < 14 years of age with CL-CP
being treated at an ACPA-approved Cleft Centre. Fifty-seven surveys
were included in our analyses. Data collected included: patient demographics, prior knowledge of CL-CP, timing of diagnosis delivery,
content of information, treatment options, perioperative care, social
support, cosmetic expectations, and preferences of information delivery format.
Results: The most common diagnosis was cleft lip and palate (n=32/
57) and 53% of parents (n=31) had no prior cleft knowledge.
Diagnoses were commonly communicated verbally (n=47(82.5%))
to parents who were satisﬁed with the quantity of information and
information regarding perioperative care. Parents would have preferred to receive information via online resources (n=34(66.7%)).
Only 53.0% (n=26) of parents were satisﬁed with information about
possible ﬁnancial implications and 40.8% (n=20) were satisﬁed
with parent support resources, although 53.8% (n=21) thought that
such groups would have been helpful. Finally, 96.2% (n=50) of
parents felt that they were provided with realistic expectations of
their child’s physical appearance.
Conclusions: Our results suggest that parents felt prepared with the
information provided to care for their child and were satisﬁed with
cosmetic expectations. There is room for improvement in awareness
surrounding genetic testing, ﬁnancial implications, local support
groups, and online resource availability.

203. Outcomes of Endoscopic Repair for Syndromic
Craniosynostosis
Sarah Chiang (1), Gary Skolnick (1), Sybill Naidoo (1), Matthew Smyth (1),
Kamlesh Patel (4)
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(1) Washington University School of Medicine in St. Louis, Saint Louis, MO,
(2) Washington University School of Medicine, St. Louis, MO, (3)
Washington University in St. Louis School of Medicine, St. Louis, MO, (4)
Washington University School of Medicine in St. Louis, Saint louis, MO
Background/Purpose: Craniosynostosis affects up to 1 in 2,000 live
births, of which an estimated 24% are associated with clinical syndromes, with characteristic dysmorphic features and genetic mutations. Release of the fused sutures is crucial in maintaining a
normal head shape and intracranial pressure. Endoscopic repair of
both single- and multi-suture craniosynostosis has emerged as an
equally effective alternative to open repair that is associated with
reduced operative time, hospital stay, blood loss, and healthcare
costs. However, there are limited data reporting outcomes after endoscopic repair of craniosynostosis in patients with associated syndromes. In this study, we examine the effect of syndromic status on
postoperative outcomes in patients undergoing endoscopic craniosynostosis repair.
Methods/Description: A retrospective review was performed of 335
consecutive patients undergoing endoscopic synostosis repair at our
institution with a mean follow-up time of 30 months. Patients were
assigned syndromic or non-syndromic status based on a combination
of genetic testing and clinical judgement of features consistent with
known craniosynostosis syndromes. Demographic data and sutures
involved were compared between groups. Perioperative transfusions
and complications were recorded, as were any intracranial reoperations. Patient- and parent-reported outcomes measures of stigma
(Neuro-QOL) and cognitive function (PROMIS) were also recorded
at 5 years of age.
Results: Thirty-eight patients had syndromic craniosynostosis (11%).
Age at operation did not differ between groups (3.0 vs 3.1 months,
p=0.90). Syndromic craniosynostosis was more often associated
with bilateral coronal involvement (p<0.001) and female sex
(p=0.003). Reoperation rate was 24% in the syndromic group, signiﬁcantly higher than the 2.4% in the non-syndromic group (p<0.001),
with the most frequent procedure being fronto-orbital advancement.
Secondary procedures were performed at a mean 2.8 years of age
(range 10 months to 8 years). In many syndromic cases, reoperations
were often planned for as a second stage in the event that endoscopic
release did not provide adequate correction of head shape. Similarly,
transfusion rate was higher in patients with associated syndromes
(18% vs 6.4%, p=0.018). Interestingly, estimated blood loss and complication rates were not signiﬁcantly different between the groups.
Patient-reported stigma was signiﬁcantly higher in patients with syndromes (p=0.0019), but patient-reported cognitive function did not
differ (p=0.065). Multivariate logistic regression showed syndromic
status was associated with increased likelihood of reoperations
(odds ratio 12, 95% CI [4.1, 35], p<0.001).
Conclusions: Endoscopic repair of syndromic craniosynostosis is
associated with an increased need for secondary procedures later in
life in comparison to non-syndromic craniosynostosis.

204. Effect of Veau Class on Levator Veli Palatini
Muscle Composition
Sarah Chiang (1), Gary Skolnick (1), Daniel Hunter (1), Matthew Wood
(1), Alison Snyder-Warwick (1), Kamlesh Patel (1)
(1) Washington University School of Medicine in St. Louis, Saint Louis, MO,
(2) Washington University School of Medicine, Saint Louis, MO
Background/Purpose: Velopharyngeal insufﬁciency (VPI) after surgical repair of cleft palate has been reported in up to 26% of cases.
Higher Veau class is associated with an increased risk of VPI and
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reoperations, but the underlying reason for the increased risk is
unclear. In this prospective study, we compare levator veli palatini
(LVP) muscle composition in patients with varying Veau classes of
non-syndromic cleft palate by obtaining tissue samples during surgical repair of the cleft. These microscopic differences could help elucidate the mechanism underlying inferior post-surgical outcomes in
patients with higher Veau class.
Methods/Description: Six patients with non-syndromic cleft palate (4
with Veau II, 2 with Veau III) were recruited and provided informed
consent to participate in this study. During surgical repair of the cleft,
a small sample of LVP muscle (< 3 mm3) was excised and prepared
for histological analysis of fat content, collagen content, and distribution of muscle ﬁber sizes. The primary outcome was fat content, determined by the percentage area of a 10x magniﬁcation ﬁeld stained with
Oil Red. Collagen content was similarly determined utilizing a sirius
red stain. Muscle ﬁber cross-sectional areas were determined by stereology of all ﬁbers in a 20x ﬁeld. Demographic data were also
recorded and compared.
Results: Patients underwent repair at a mean of 11 ± 1.6 months of age
(range 10-14 months in Veau II, 10-11 months in Veau III). Two of 4
patients in the Veau II group were female, while 0 of 2 were female in
the Veau III group. Robin sequence was present in 3 of 4 patients with
Veau II clefts and 0 of 2 patients with Veau III. The mean fat content
of LVP muscle was 1.8% in the Veau II group and 1.3% in the Veau
III group (range 0.01-52% in Veau II, 0.06-2.5% in Veau III). Within
patients with Veau II clefts, mean fat content was 2.2% in the patients
with Robin sequence and 0.47% in the patient without. Collagen
content was approximately 25% in both groups (range 8.5-34% in
Veau II, 15-36% in Veau III). Mean muscle ﬁber area was 843 in
patients with Veau II clefts (range 784-973 μm2) and 701 μm2 in
Veau III (range 651-750 μm2).
Conclusions: In this cohort of six patients, histologic analysis suggested a greater mean LVP muscle ﬁber area in Veau II clefts than
in Veau III, while fat and collagen content appeared to be similar.
The increased rate of VPI after palatoplasty in higher Veau classes
may therefore be a result of smaller muscle ﬁbers, but further analysis
of a larger cohort with longer follow-up is necessary to conﬁrm these
ﬁndings and their association with VPI.

205. Airway Volume and Maximum Constriction Area
Location in Cleft Population
Konstantinos Apostolopoulos (1), Rama Shahrour (1), Tarek Elshebiny (1),
Manish Valiathan (1)
(1) Case Western Reserve University, School of Dental Medicine,
Orthodontics Department, Cleveland, OH, (2) Case Western Reserve
University, School of Dental Medicine, Cleveland, OH
Background/Purpose: Patients with cleft lip and palate (CLP) present
with differences in the craniofacial region when compared with
patients without clefts, including retruded maxilla, increased gonial
and mandibular plane angle and increased lower anterior facial
height. Upper airway space has been shown to be affected by the skeletal patterns of the craniofacial region. The purpose of this study was
to compare the airway volume and the maximum constriction area
(MCA) location in patients with unilateral cleft lip and palate with
an unaffected control group.
Methods/Description: In this retrospective study 20 cone-beam computed tomography (CBCT) scans of individuals with unilateral CLP
(study group) compared to 20 unaffected controls (control group).
The airway volume and MCA location were determined using the
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Dolphin Imaging software (Dolphin Imaging and Management
Solutions, Chatsworth, CA).
Results: Normality test showed not normal distribution of the data and
statistical signiﬁcance for the airway volume was calculated using the
Mann-Whitney test. Statistical signiﬁcance for the MCA location was
calculated by the Pearson Chi-Square test. The airway volume in the
cleft group (12.10±4.2cc) exhibited a statistically signiﬁcant difference when compared to the control group (17.0±5.7cc) (p=.001).
The majority of controls (80%) had the MCA in oropharynx, while
55% of the patients with CLP had the MCA in oropharynx.
Conclusions: Patients with unilateral CLP may be at a higher risk of
decreased airway volume. Clinicians should consider this anatomic
ﬁnding when treating cleft patients. Further studies with a larger
sample size are needed to conﬁrm the ﬁndings.

206. Health-related Quality of Life in Pediatrics with
Craniofacial Conditions during COVID-19:
Comparison to a Matched Pre-pandemic Sample
Caitlyn Belza (1), Jessica Blum (1), Rishi Modi (1), Garrett Rupp (1), Burcin
Ataseven (1), Emily Ewing (1), Alyssa Choi (1), Chelsea Rapoport (1),
Vanessa Malcarne (1), Amanda Gosman (5)
(1) University of California, San Diego, San Diego, CA, (2) Istanbul
KÃ¼ltÃ¼r University, Istanbul, CA, (3) Rady Children’s Hospital, San
Diego, San Diego, CA, (4) San Diego State University, San Diego, CA,
(5) University of California San Diego, San Diego, CA
Background/Purpose: Since the outbreak of COVID-19 was declared
a pandemic, there has been concern regarding the social isolation born
from safety mandates. Literature suggests that social distancing guidelines provoke anxiety and uncertainty among children and adolescents. This study aims to evaluate the effects of pandemic
guidelines on pediatric patients with craniofacial conditions (CFCs),
by studying the Health-Related Quality of Life (HRQoL) in a
matched sample of pediatric patients with CFCs prior to and during
the COVID-19 pandemic.
Methods/Description: This matched cohort study (N=88) utilized the
Craniofacial Quality of Life Scale (CFC-QoL), a bilingual patient- and
parent-reported outcome measure, to assess social and psychological
HRQoL domains. CFC-QoL surveys were collected from CFC
patients and parents prior to March 11, 2020 (pre-pandemic) and compared to a separate cohort that completed the survey after July 1, 2020,
during the pandemic. The patients in each sample (n = 44) were
matched by diagnosis (bilateral or unilateral cleft lip and palate, craniosynostosis, microtia or dermatologic condition), age range (7-12,
13-17, 18+) and gender. Mean scores for both patient and parent
responses to each survey item within the social and psychological
impact subscales were computed and compared between the
matched cohorts.
Results: Comparison of mean responses found signiﬁcant differences
between the pre-pandemic and pandemic cohorts. On the social
impact subscale, patients in the pandemic sample reported that
’People tease me’, ’People ask me what is wrong with my face’,
and ’People notice that my face is different’ less often than those in
the pre-pandemic sample (p = .021; p = .041; p = .038). Parents in
the pandemic sample reported ’People ask my child what is wrong
with their face’ and ’People notice my child’s face is different’ less
often compared to the pre-pandemic sample (p = .040; p = .020).
Within the psychological subscale, patients in the pandemic sample
reported feeling less worried about their future (p = .030), less
anxious or scared (p = .024), and more likely to try new things (p
= .039) compared to those who answered the survey pre-pandemic.
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The parents in the pandemic sample reported ’My child feels bad
about himself/herself’ less often compared to parents in the prepandemic sample (p = .038).
Conclusions: This study found that a sample of patients with CFCs
and their parents reported better indications of social and psychological HRQoL during the COVID-19 pandemic compared to a matched
pre-pandemic cohort. Factors that might inﬂuence these ﬁndings
include decreased negative social impact due to containment measures
such as school closures. Additionally, enforced mask wearing in
social settings may serve as a protective barrier to decrease negative
attention drawn toward a child’s facial differences.

207. From one crisis to another: working strategies
for younger cleft surgeons learning revision surgeries
for bilateral cleft lip, and suggestions to bide one’s
time before reversing the outcomes of a previous
trump card.
Bona Lotha (1), Mohammad Zeinalddin (2)
(1) Yemen Global Smiles, Sanaa, Sanaa, (2) Oman Dental College,
Muscat, Alkhuwair
Background/Purpose: The cleft surgeon is often stuck with a messy
inheritance, the non NAM, iatrogenic bilateral cleft lip deformity
caused by inadequate anthropometry. Following the guidelines of
Farcas, Mulliken and others, iatrogenic deformities can be largely
avoided when attention is given to detailed measurements. We
found it useful to team up with a professional association for tactical
solutions, instead of going it alone, in chaotic, unplanned maneuvers.
Good outcomes were observed when we worked as a specialist team
for the next design to correct the results of surgeries done by well
meaning, but inadequately informed, safari smile surgeons. Using
anthropometric guideposts in cleft lip surgery, makes a huge difference in both functional and aesthetic outcomes for all younger cleft
trainees.
Methods/Description: Twenty six examples of iatrogenic bilateral
cleft lip surgeries were included in the study from 2010 to 2014 for
training purposes. We observed twenty six bilateral cleft lip patients
over a year, who were referred to our units. There were 21 males
and 5 female patients, and the mean age was 17.7 years, between 5
years and 40 years of age, with varying degrees of maladjustments.
No anthropometric measurements were taken in all the cases, and
the commonest maladjustments involved the philtrum which was
very wide, whistle deformity in all, central prolabial lip ﬂap in all,
and wide and thinned out Cupid’s bow. The revisions were done successfully using Mulliken’s principles of bilateral cleft lip repair, with
anthropometric adjustments for the philtrum and Cupid’s bow. The
type of deformity and maladjustments were noted in each patient.
All patients with secondary deformities were subjected to revision surgeries, after making the necessary anthropometric adjustments.
Results: The outcomes after correct anthropometric adjustments
showed favorable outcomes in all the patients. Outcomes after
surgery were measured by symmetry, nasion pogonion vertical reference line alignment, philtrum shape, size and direction “straight or
crooked, median tubercle, Centre of Cupid’s bow alignment on
nasion vertical, nose shape, muscle continuity and dimpling above
the Cupid bow. Rhinoplasties were done when needed at a later
date. There are no studies to show whether the revised bilateral lip
philtrum continues to increase in width, in older patients, as is
common in babies and small children.
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Conclusions: Anthropometric measurements in all patients with cleft
lip, with or without naso alveolar molding can give satisfactory results
in nearly all the cases. Keeping a chart of the anatomical reference
points and measurements, makes the younger cleft surgeon’s
journey in cleft surgery a rewarding experience. The same principles
apply when the surgeon later corrects cases where measurements have
not been taken, leading to iatrogenic deformities. We thank
Dr.Mulliken for reminding us several times to understand and apply
the principles of anthropometric measurements.

208. Tympanostomy Tubes: Are They Necessary? A
Systematic Review on Implementation in Cleft Care
Eloise Stanton (1), Katelyn Kondra (1), Indraneel Brahme (1), Sasha Lasky
(1), Naikhoba Munabi (1), Christian Jimenez (1), Laya Jacob (1), Mark
Urata (1), Jeffrey Hammoudeh (1), William Magee (7)
(1) Keck School of Medicine of the University of Southern California, Los
Angeles, CA, (2) Division of Plastic and Maxillofacial Surgery, Children’s
Hospital Los Angeles, Los Angeles, CA, (3) Keck School of Medicine of the
University of Southern California, Los Angles, CA, (4) University of Southern
California, Keck School of Medicine, Los angeles, CA, (5) Children’s
Hospital Los Angeles/Keck School of Medicine of USC/Ostrow School of
Dentistry of USC, Los Angeles, CA, (6) Children’s Hospital Los Angeles, Los
Angeles, CA, (7) University of Southern California, Los Angeles, CA
Background/Purpose: According to the Centers for Disease Control
and Prevention (CDC), 1 in 1,600 babies in the United States is
born with cleft lip and/or palate (CLP) every year. Internationally,
the incidence is even higher. Children born with CLP are faced with
several major operations early in life. Many children undergo ventilation tube insertion (VTI) to mitigate eustachian tube dysfunction and
resultant ﬂuid accumulation within the middle ear. If left untreated,
this ﬂuid can potentially cause otitis media with effusion (OME)
and subsequent hearing loss. This review seeks to answer the questions of whether VTI should be implemented in patients with CLP,
and if so, in which patients and when. By providing a thorough analysis of the current protocols and outcomes, we hoped to guide treatment paradigms for patients with CLP domestically and abroad.
Methods/Description: Twenty-three articles met inclusion criteria.
The following databases were queried for relevant published
studies: PubMed, Cochrane, Embase, Scopus, Ovia, and Web of
Science. Selected search terms included: cleft palate, cleft lip,
timing, tympanostomy, ventilation tubes grommet, myringotomy,
PE tubes, pressure equalizing tubes, otitis media with effusion,
OME, and ear tubes. To qualify for inclusion, studies focused on unilateral or bilateral tympanostomy tubes for CLP. Primary outcome
measures were hearing and speech following VTI. Secondary
outcome measures were tube-related and middle ear complications.
Early VTI referred to placement prior to or at time of palatoplasty
while late VTI corresponded with tube placement after palatoplasty.
Results: The formally reviewed articles were published in 13 different
countries, providing international insight into our research query.
However, the 23 studies varied among study design, outcome measures, sample size, follow-up period, and quality. Few studies reported
on the beneﬁts of early VTI. Several studies had signiﬁcant limitations, including confounding variables, small sample size, or not
reporting on our primary outcome. Many studies reported no difference in hearing or speech outcomes with early versus late VTI
while others reported worse outcomes and greater likelihood of complications or needing repeat VTI. Additionally, we found that secondary outcomes, such as increased number of VTI or earlier age of VTI,
appear to increase complication rates and hearing loss.

The Cleft Palate-Craniofacial Journal 59(4S)
Conclusions: There is a lack of consistent data supporting the hearing
and speech beneﬁts of early VTI at time of palatoplasty in the setting
of CLP; however, substantial evidence highlights its associated complications. Early VTI is likely unnecessary for most patients with
CLP, and thus careful work-up should be conducted before performing tympanostomy tube placement. Given the variability and suboptimal study designs, additional prospective and randomized controlled
research is warranted to provide stronger evidence regarding VTI
timing and patient selection in cleft care.

209. Smile Finder: An Innovative App to Educate and
Connect Cleft Patients to Treatment Centers
Abel Smerica (1), Felicity Mehendale (1), Ewa Rumprecht (1), Grace Peters
(3)
(1) Baylor College of Medicine, Houston, TX, (2) University of Edinburgh,
Edinburgh, United Kingdom, (3) Smile Train, New York, NY
Background/Purpose: Cleft lip and/or palate (CLP) affects around 1 in
700 births globally. The burden of this solvable problem is often disproportionately placed on low-and-middle-income-countries
(LMICs), where there are many barriers to accessing care. Smile
Train, a global cleft charity empowering partner hospitals in
LMICs, has developed an innovative app designed to expand the
reach of global cleft treatment, free of charge, further than ever. The
Smile Finder mobile app serves as an education tool for patients
and their families for identifying clefts, managing and feeding a
child with a cleft, reducing stigma through education, and most importantly, connecting CLP patients to treatment centers near them.
Methods/Description: The Smile Finder mobile application was
developed recognizing the need to increase access to CLP treatment
while generating awareness of this treatable condition. The app will
be discussed from medical, research, technical, and patient perspectives, while being demonstrated visually to participants in a live
session highlighting its usefulness in low-resource settings. The
short talk will include use of the app controlled live on screen while
giving the participants a brief description of its impact to global
cleft care.
Results: Smile Finder is a two part application: One section includes
frequently asked questions, milestones and timelines for CLP treatment at various ages, an interactive map system providing contact
info to the closest treatment centers, and pictures of cleft repairs.
The second section is a referral system which aims to have community
workers and healthcare providers document and refer cases to place
them in contact with a treatment center that may provide treatment.
Smile Finder serves as an education tool for patients and their families
for identifying clefts, managing and feeding a child with a cleft, reducing stigma through education, and most importantly, connecting CLP
patients to treatment centers near them. Its unique referral system for
healthcare providers and community workers to refer patients, upload
referral pictures, and connect candidates affected by CLP to treatment
centers.
Conclusions: Smile Finder uses a robust analytics system which
allows for data analysis and the expansion of future research regarding
application use, cleft geolocation, and as an assistant to LMIC healthcare workers. Future direction of the app aims to educate on isolated
cleft palate identiﬁcation, as well as utilize pilot data to optimize the
use of Smile Finder among social workers. Smile Finder applies
modern technology to increase accessibility to life-changing CLP
treatment within LMICs. As a ﬁrst of its kind, it is designed to
reach the farthest mile within LMICs.
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210. Updating Cephalic Index Norms in a Large,
Diverse Population
Alannah Phelan (1), Jing Xu (1), Jacob Wood (1), Garrick Gu (1), Dalton
Mourao (1), Joyce McIntyre (1), Janice Lalikos (2)
(1) University of Massachusetts Medical School, Worcester, MA, (2)
Univeristy of Massachusetts Medical School, Worcester, MA
Background/Purpose: The incidence of posterior deformational plagiocephaly has increased dramatically since the implementation of
Back-to-Sleep Campaign. While majority of these cases can be
managed conservatively, severe cases require cranial orthosis. The
cephalic index (CI), the ratio between biparietal and anteroposterior
dimension, is one of the widely used determinants of plagiocephaly
severity. The original CI norms were published by Farkas in 1987,
which is based on a small sample of only Caucasian subjects.
However, numerous studies have indicated change to this norm.
Therefore, our aim is to redeﬁne the CI norm in a large and diverse
population using a cross-sectional study. We also set out to examine
risk factors for plagiocephaly by evaluating a subject’s birth history,
medical history, and sleep habits.
Methods/Description: Subjects from 7 age categories (0-1 month, 2-3
months, 4-6 months, 7-8 months, 9-12 months, 2-3 years, and 12-14
years) are enrolled during well child check visits. Subjects with prior
diagnoses of positional plagiocephaly, torticollis, global developmental delay, premature birth, breech position delivery, craniosynostosis,
and other craniofacial disorders are excluded. Biparietal diameter,
anteroposterior diameter and head circumference are obtained using
a spreading caliper and tape measure. A survey containing the subjects’ demographic information, birth history, past medical history
and sleeping habits is administered. To establish a reference interval
width of 95% (limits at 92.5% and 97.5%) and conﬁdence interval
of 90% around each limit, we aim to recruit 105 male and 105
female subjects in each age group. Making the total number of subjects needed to be 1470. Student t-test and one-way ANOVA test
will be used for analysis.
Results: 1,335 subjects were recruited for this study. Of these, 179
Subjects were excluded due to prematurity (145), incomplete and
repeat measurements (30) . Of the 1,156 subjects included, roughly
50% are males; 41% are non-Hispanic Caucasian, 31% are Hispanic
or Latino, 18% are Black or African American, 9% are Asian and 7%
are mixed race. The mean CI for subjects aged 0-6 months are 83.2 ±
6.55 for males and 83.2 ± 5.93 for females, which are signiﬁcantly
greater than the established norms of 74.4 ± 5.2 and 74.3 ± 6.1, respectively [p < 0.0001]. Infants of Asian race have signiﬁcantly greater CI
compared to all other groups with a mean difference of roughly 4 (p
< 0.0005). Subjects who reported back sleep on most days are signiﬁcantly associated with increased CI within the 2 to 3-year age group.
Conclusions: The mean CI has increased signiﬁcantly for infants 0-6
months of age compared to the old norms established by Farkas. This
change is likely secondary to the implementation of back-to-sleep
campaign, as infants who spent most of their time sleeping on their
back had signiﬁcantly greater CI. Asian subjects also demonstrated
signiﬁcantly greater CI compared to the other three major ethnicity/
race groups.

211. Complications of Intraoperative Blood Salvage in
the Surgical Management of Craniosynostosis: A
Systematic Review
Shelby Nathan (1), Michelle Shang (1), Russell Reid (1)
(1) University of Chicago, Chicago, IL
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Background/Purpose: Intraoperative blood salvage (IOBS) is beneﬁcial during surgical management of craniosynostosis due to the inherent blood loss. Rare complications of IOBS include bacterial
contamination, coagulopathies, and emboli from collected ﬁltrate,
although these reports are few and published outside of the context
of cranial vault reconstruction. No existing studies have focused on
the adverse events of IOBS in the setting of craniosynostosis. This
systematic review presents existing literature on IOBS used in the surgical management of craniosynostosis and associated risks.
Methods/Description: A systematic review was performed using
PubMed/MEDLINE by two independent reviewers which included
any primary literature investigating the use of IOBS in the surgical
management of craniosynostosis and associated risks.
Results: The literature search identiﬁed 354 initial articles. After
duplicates and non-English articles were excluded, 330 articles underwent title review, 25 underwent abstract review, and 24 underwent
manuscript review. Of these, 9 articles were deemed appropriate for
inclusion of this systematic review. Only two articles measured complications of IOBS as an outcome. Both papers stated that there were
no major or minor complications with the use of IOBS, however, these
complications were not quantitatively measured. The primary
outcome of all nine articles was to determine the volume of blood
loss when IOBS was used as well as the need for homologous
blood transfusions. The average number of subjects studied was
47.9 patients with an average age of 13.6 months. All but two reported
estimated blood loss although the values were heterogeneous. An
average of 133.2 cc of autologous blood was transfused in the six
studies which reported this value.
Conclusions: Except for a few early studies identifying potential risks
of IOBS, the use of modern intraoperative blood salvage appears to be
a safe option during the surgical management of craniosynostosis.
Future investigation on the safety proﬁle of intraoperative blood
salvage in craniosynostosis may help further reduce the need for allogeneic transfusions in the pediatric population.

212. Characterizing the Potential Loss of Domain in
Palatal Length in Patients with a Wide Cleft Palate: A
Case for Buccal Flap Reconstruction in Primary Cleft
Palate Repair
Kerry Morrison (1), Jenn Park (1), Danielle Rochlin (1), Margaret Lico (1),
Roberto Flores (1)
(1) NYU Langone Health, Wyss Department of Plastic Surgery, New York, NY
Background/Purpose: Traditional palatoplasty techniques rely on
repositioning of soft palate muscle and mucosa to restore velopharyngeal closure. In the case of the wide cleft palate (10 mm or
greater), we hypothesize that soft palate nasal mucosa closure can
result in vertical shortening of the palate. Furthermore, horizontal
release of the reconstructed soft palate nasal mucosa from the hard
palate will result in signiﬁcant lengthening of the soft palate, identifying a potential loss of domain of palatal length in patients with a wide
cleft palate. This study characterizes this potential loss of vertical
length of the nasal soft palate mucosa in patients with a wide cleft.
Methods/Description: A retrospective review of all patients who
underwent a primary cleft palate repair with a buccal ﬂap prior to
18 months of age by a single plastic surgeon over a 2-year period.
Inclusion criteria was deﬁned as patients with cleft palate at least 10
mm in length at the area of the posterior nasal spine. All patients
who met inclusion criteria underwent primary cleft palate repair
with horizontal transection of the nasal mucosa during palatoplasty.
This transection was performed after nasal mucosa repair, but prior
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to muscular reconstruction. The resulting mucosal defect was measured and reconstructed with a buccal ﬂap. Patient demographics,
intra-operative palatal measurements, and post-operative outcomes
were analyzed.
Results: Twenty-two patients met inclusion criteria. Mean age at
surgery was 10.68±1.04 months, mean gestational age at birth was
38.14±1.75 weeks, and mean weight at surgery was 8.75±1.22 kg.
Three (13.6%) had a history of Pierre Robin sequence and 5
(22.7%) had an associated syndrome. Notably, 13 (59.1%) had a
history of nasoalveolar molding, and 15 (68.2%) had previously had
a cleft lip repair. No patients had a Veau I cleft, 7 (31.8%) had a
Veau II, 12 (54.5%) had a Veau III, and 3 (13.6%) had a Veau IV
cleft. Regarding palate repair techniques employed, 12 (54.5%) had
a Bardach, 7 (31.8%) had a Von Langenbeck, 3 (13.6%) had an
Oxford, and all had a concomitant radical intravelar veloplasty. All
22 (100%) patients had a right buccal ﬂap during primary palatoplasty. The mean cleft width or horizontal separation of the palate
at the posterior nasal spine was 10.6±2.82 mm, and the mean lengthening of the palate was measured as 10.5±2.23 mm. For complications, there were 2 (9.1%) ﬁstulas, 1 (4.5%) wound dehiscence, 1
(4.5%) 30-day readmission (for RSV bronchiolitis), and no bleeding
complications.
Conclusions: Patients with a wide cleft palate have a potential loss of
vertical length of approximately 1 cm. Considering that patients with a
wide palatal cleft are predisposed to developing VPI, these data
provide supportive evidence that acute palatal lengthening during palatoplasty should be considered for this patient population. The buccal
ﬂap can mitigate the loss of domain in palatal length, and potentially
improve palatal excursion.

213. Collagen ﬁbrils in lip tissue mechanics, and their
effect on the over-lying epithelium in unilateral cleft lip
Mohammad Faisal Khan (1), Anuraag Singh (1), Aram Tauheed (1), Tapas
Nag (1), Julian Little (1), Peter Mossey (1), Luca Autelitano (1), Maria
Meazzini (1), Mohammad Khubeb Siddiqui (1), Michele Rubini (1)
(1) University of Ferrara, Ferrara, Italy, (2) All India Institute of Medical
Sciences, New Delhi, India, (3) Vidyasagar University, Kolkata, India, (4)
University of Ottawa, Ottawa, Canada, (5) University of Dundee,
Dundee, United Kingdom, (6) University of Milan, Milan, Italy, (7)
Technolgico de Monterrey, Monterrey, Mexico
Background/Purpose: Cleft of the lip alone (CL) or with primary
palate (CLP) can present as unilateral or bilateral. Unilateral clefts
of the left side are twice as common and in general have less severity
compared to right sided clefts. The investigation of the laterality of CL
has largely focused on the role of genetic and environmental factors
and associated mechanisms, but relatively little attention has been
given to the role of extracellular matrix (ECM). We postulate that disturbances in remodeling or the mechanical properties of the ECM
could play a role in determining the variation in CL laterality.
Therefore, in the present study we investigated the distribution of collagen ﬁbrils (CFs) - which constitute a major component of ECM - to
understand tissue mechanics, and assess its effect on the overlying epithelial sheets in left- compared with right-sided unilateral CL.
Methods/Description: Tissues from 4 male patients with unilateral
non-syndromic-CL, with two having left-sided, and the other two
with right-sided CL only were taken. The patients’ tissues were
ﬁxed in 2.5% glutaraldehyde and 1% osmium tetraoxide and processed for transmission electron microscopy. The analysis of CF
edge diameter (CF-ED) was performed using the ImageJ program.
To characterize the packaging of CFs, we estimated the CF number
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density (CF-ND) and CF-area fraction (CF-AF). Differences in
CF-EDs between left-and right-side CL were evaluated using the
Mann-Whitney U-test. Student’s t-test for independent samples was
used to calculate differences in CF-ND, CF-FAF, intercellular
spacing (ICS), and desmosome width (DW) between left- and rightsided CL. Considering the total of 4 cases included in this study
and to detect a change of 20%, we needed a measurement of 208
CFs to obtain a statistical power (1-β-error) of nearly 0.80 at α=0.05.
Results: In our analyses of CF-ED in tissues we found that right-sided
clefts have smaller CF-ED (41.47 ± 8.48 nm) compared to left-sided
cleft (49.27 ± 6.68 nm), and this difference was highly signiﬁcant (Z
= -24.22; p < 0.001). In left-sided clefts we found smaller - but nonsigniﬁcant - values for both CF-ND and CF-AF compared to right-side
clefts. On calculating intercellular spacing (ICS) and desmosome
width (DW), we found a signiﬁcant difference in ICS (p = 0.049)
and DW (p = 0.002), with tissues from right-sided clefts showing
larger ICS (614 ± 77.27 nm) and smaller DW (23 ± 3.91 nm) compared to left-sided clefts (ICS: 500 ± 152.82; DW: 35 ± 9.71 nm).
Conclusions: Our observation of differences in CF-ED, ICS and DW
suggests a varying tissue mechanics between left-and right-side CL.
This study provides preliminary knowledge on the tissue mechanics
that are involved in the development of tissue scaffold and this may
ultimately help in reﬁning cleft reconstructive surgical techniques.

214. A comparative assessment of nasal appearance
following nasoalveolar molding for treatment of
unilateral cleft lip and palate at average follow-up of 5
years of age.
Nicole Kurnik (1), Mert Calis (1), Danielle Sobol (1), Hitesh Kapadia (1),
Ezgi Mercan (1), Raymond Tse (4)
(1) Phoenix Childrens Hospital, Barrows Cleft and Craniofacial Center,
Phoenix, AZ, (2) Hacettepe University, Ankara, Turkey, (3) University of
Washington Medical Center, Seattle, WA, (4) Seattle Children’s Hospital,
Seattle, WA
Background/Purpose: Although many cleft teams have adopted
nasoalveolar molding (NAM) to improve nasal form, the literature
regarding outcomes has been contradictory and its use continues to
be debate. In-spite of an abundance of studies regarding NAM, only
a few utilize a reasonable comparative group of patients with no
NAM; and amongst those, even fewer involve adequate follow-up
beyond the time during which relapse is known to occur. Given that
treatment involves considerable burden to families and assessment
of long-term beneﬁts is critical to optimize care, the purpose of this
study was to assess objective and subjective changes from NAM at
5-years of age.
Methods/Description: All patients with complete unilateral cleft lip
and palate who underwent primary cheiloplasty by a single surgeon
over a 7-year period were reviewed. Patients were grouped into
NAM or no-NAM groups. Cleft severity and aesthetic outcomes
were assessed by panels of raters who independently ranked nasal
appearance of subject images at presentation, post-NAM/preoperative, and at 5-year follow-up. Objective symmetry was measured
using standard anthropometric analysis on 3D images. Inter and intrareliability of the 5-year outcome rankings were evaluated using intraclass correlation (ICC) and Spearman’s correlation coefﬁcients,
respectively. Rank scores and anthropometric measures were compared between groups using t-test. Linear regression was used to
assess the effect of demographic and surgical factors.
Results: Amongst 41 patients included, 16 successfully completed
NAM. Inter-rater reliability assessed by ICC was 0.76 (p < 0.05)
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and intra-rater reliability assessed by Spearman’s correlation coefﬁcient was 0.93 (p < 0.05). Both groups were similar at presentation,
however, the NAM group had improved appearance following
molding (p<0.05). After surgery, at 5 years of age, the NAM group
had better rank scores for overall appearance (p<0.05) and cleft
nostril height and cleft medial lip height (p<0.05). Regression analysis
revealed that NAM treatment was the most signiﬁcant predictor of
overall nasal appearance at 5 years, but that treatment team experience
and initial severity were also signiﬁcant predictors (p<0.05). Although
NAM was associated with better outcomes, there were several patients
that underwent NAM who were amongst the lowest ranked outcomes
at 5 years of age. Qualitative audit revealed favorable (elevation of the
cleft-side hemi nasal tip and elimination of alar rim recurvatum) and
unfavorable (meganostril with a vertical lateral alar rim contour) features of NAM treatment that could account for the variation in
outcome.
Conclusions: In children with complete unilateral cleft lip and palate,
NAM was associated with better overall nasal aesthetics and improved
cleft nostril height and cleft medial lip height at 5-year follow-up.
Qualitative audit following analysis identiﬁed favorable and unfavorable features of NAM.

215. Magnetic Resonance Imaging for Assessing
Velopharyngeal Function: Current Applications,
Barriers, and Potential for Future Clinical Translation
Kazlin Mason (1)
(1) University of Virginia, Charlottesville, VA
Background/Purpose: The use of magnetic resonance imaging (MRI)
as a research tool has been increasing in various ﬁelds of medicine due
to its wide range of applications (Witt et al., 2002; Perry et al., 2014;
Mason & Perry, 2017). In contrast to standard imaging methods for
assessing velopharyngeal dysfunction, MRI has contributed to our
understanding of the velopharyngeal mechanism and the intrinsic
velopharyngeal anatomy in vivo. As a result, many clinical implications for use of MRI with cleft and craniofacial diagnostics have
been proposed. However, use of MRI in the assessment process for
children with cleft/craniofacial conditions remains uncommon in clinical practice. Speciﬁcally, there has been little systematic discussion of
barriers many clinicians may face when considering implementation
of MRI for clinical practice.
Methods/Description: A 38-item survey was conducted to identify the
current use and limitations of MRI among cleft and craniofacial team
providers. The purpose of this survey was to analyze the clinical utility
of MRI and identify barriers that may exist for clinical translation of
this imaging modality for this population of patients. The survey was
comprised of ﬁve parts: workplace context and demographics, MRI as
a research tool, MRI as a clinical tool, perceived access and barriers
for use of MRI, and needs for successfully establishing MRI protocols
at clinical sites. Descriptive statistics were used to identify differences
in perceived use of MRI for clinical purposes across disciplines.
Chi-square analyses were conducted to determine how different specialties perceived potential barriers and opportunities for clinical
translation.
Results: Respondents included craniofacial practitioners spanning the
domains of speech-language pathology, plastic surgery, oral/maxillofacial surgery, nursing, psychology, otolaryngology, neurosurgery,
orthodontics and prosthodontics, and pediatric dentistry. The majority
of respondents reported that MRI is not only likely to be beneﬁcial for
clinical assessments (93.5%), but that this imaging modality is also
available for use (83.8%). Despite this, only 11.8% of providers
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indicated use of MRI in their clinical assessments. This discrepancy
highlights a potential disconnect between perceived use and actual
implementation of this imaging methodology on cleft and craniofacial
teams. A number of key barriers were identiﬁed by providers on cleft
and craniofacial teams and challenges for clinical translation of MRI
protocols were highlighted.
Conclusions: Differences in the perceived use of MRI for clinical
evaluation were observed across disciplines. Results may guide
future development for improved clinical feasibility and implementation of MRI for clinical planning, particularly as it relates to velopharyngeal function in this population of patients. Reported barriers
highlight additional areas for translational research and the potential
for the development of clinical tools related to MRI assessment and
protocol implementation.

216. COVID-19’s Impact on Non-Governmental
Organizations Involved in Global Cleft Care
Taylor Snodgrass (1), Jamie Perry (1), Hugh Brewster (1), Usama Hamdan
(1), Erin Stieber (1), Ruben Ayala (5)
(1) East Carolina University, Greenville, NC, (2) Transforming Faces,
Toronto, n/a, (3) Global Smile Foundation, Norwood, MA, (4) Smile
Train, New York, NY, (5) Operation Smile, Virginia Beach, VA
Background/Purpose: Sars-CoV-2 (COVID-19) impacted the healthcare ﬁeld in many ways, including shortages of personal protective
equipment and limited availability of hospital beds (Sen-Crowe
et al., 2020; Ranney, Griffeth, & Jha, 2020). As a result of the pandemic and the associated shortages, many medical facilities reduced
the number of elective surgeries offered (Diaz et al., 2020). This
directly impacted comprehensive care for individuals with cleft lip/
palate, especially in low and middle-income countries (LMICs)
where there are additional pre-existing barriers that may prevent
patients from receiving timely and comprehensive care (Kassam
et al., 2020; Massenburg et al., 2016). Many non-governmental organizations (NGOs) work to reduce barriers in low and middle-income
countries and to improve the standard of global cleft care (Chanine
et al., 2020; Kassam et al., 2020). The purpose of this study was to
investigate the impact COVID-19 had across major NGOs involved
in comprehensive cleft care and the impact COVID-19 may have on
global cleft care moving forward.
Methods/Description: This study utilized a qualitative design. The
primary author conducted interviews with four individuals from
four different major NGOs involved in global comprehensive cleft
care. Detailed notes were taken during each interview, and these
notes were coded and later analyzed for themes.
Results: Participants reported changes in care as a result of
COVID-19. These changes included the transition to telehealth, cancellation of surgeries (both primary and secondary surgeries), and the
cessation of international travel for extended periods of time.
Participants reported that many pre-existing barriers in LMICs were
exacerbated by the pandemic. Interviewees described concerns
regarding the number of surgeries that had to be cancelled and the
quality of training provided for new and local healthcare providers
as a result of the global pandemic. Participants stated telehealth has
served as a helpful resource that will continue to be utilized to
provide care for families and to train professionals even after the pandemic is over.
Conclusions: The global pandemic impacted how NGOs aid in providing comprehensive cleft care in many ways. Sustainability of
cleft care may be impacted as a result of the pandemic because
many children have not been able to receive surgical care, and local
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professionals may not be receiving adequate ongoing training in cleft
care. Telehealth has been vital to providing care and support to families and will continue to be a method of care moving forward.

217. The Incidence of Velopharyngeal Insufﬁciency in
Patients with Stickler Syndrome
Daniel Swanson (1), Fadlullah Ba’th (1), Siva Chinnadurai (1), Brianne
Roby (4)
(1) Georgetown University School of Medicine, Washington, DC, (2)
University of Minnesota Medical School, Minneapolis, MN, (3) Childrens
Minnesota, ENT and Facial Plastics Clinic, Minneapolis, MN, (4)
University of Minnesota, Minneapolis, MN
Background/Purpose: Stickler Syndrome (SS) is an autosomal dominant connective tissue disorder characterized by almost complete penetrance. An abnormality in type II collagen can result in myopia and
retinal detachment along with cleft palate, midface hypoplasia, micrognathia, and hearing loss. For patients with SS and cleft palate there
may be at higher risk of velopharyngeal insufﬁeciency (VPI). The
purpose of this study was to assess the frequency of VPI in SS patients
and discuss treatment management.
Methods/Description: A retrospective chart review was performed on
patients in all patients with the ICD 9: 759.89 or ICD 10: Q89.8 code
for Stickler Syndrome at a tertiary pediatric hospital between 01/01/
2003 and 12/31/2018. Patients without genetic testing and craniofacial/ENT evaluation were eliminated. Genetic testing, genetics
notes, multidisciplinary craniofacial clinic notes, and operative
reports were reviewed for the presence of velopharyngeal insufﬁciency and all surgical procedures related to this diagnosis.
Results: Thirty-one patients with a diagnosis of Stickler Syndrome
were included in the study. Five (16%) patients had a conﬁrmed diagnosis of velopharyngeal insufﬁciency. Two of the ﬁve patients had a
mutation in COL2A1, and three of the ﬁve patients had a mutation in
COL11A1. Four out of the ﬁve patients had sphincter pharyngoplasty’s to address VPI, with one of the four patients requiring a revision surgery and ultimately, a superior-based pharyngeal ﬂap was
used. The ﬁfth patient underwent superior-based pharyngeal ﬂap as
initial surgical repair of VPI.
Conclusions: This study represents one of the largest retrospective
cohorts of Stickler Syndrome with VPI and the ﬁrst study to look at
the genetic makeup of SS with VPI. More studies are needed to understand the clinical differences between genetic mutations to help with
counseling families on symptom severity. It could be very important
to understand the difference in VPI phenotype between the genetic
variants of SS in order to address this issue with patients and their
families.

218. Erector spinae plane nerve block for Autologous
Ear Reconstruction
Nicole Kurnik (1), Seth Hanley (1), Davinder Singh (3)
(1) Mayo Clinic Arizona, phoenix, AZ, (2) Division of Pediatrics, Valley
Anesthesiology, Pheonix, AZ, (3) Division of Plastic Surgery Phoenix
Childrens Hospital, Barrow Cleft and Craniofacial Center, Phoenix, AZ
Background/Purpose: Patients undergoing costochondral harvest for
autologous ear reconstruction frequently experience signiﬁcant postoperative pain at the chest wall donor site. Paravertebral and intercostal nerve blocks have been described to reduce donor site pain, but
they have an increased risk of complications such as pneumothorax.
The erector spinae plane nerve block is a newly described technique
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that provides anesthesia of the thorax and abdomen, expanding the
ﬁeld of anesthesia and potentially improving post-operative pain
control for patients undergoing costochondral harvest. This block
has not previously been described for speciﬁc use in patients who
are undergoing costochondral rib harvest.
Methods/Description: Erector spinae nerve block is performed prior to
the start of costochondral harvest with the patient in a lateral decubitus
position. Ultrasound is used for needle guidance. Weight-based
dosing of local anesthetic, typically 0.25% bupivacaine with or
without epinephrine, is injected into the fascial plane between the
transverse process and the erector spinae muscle for multi-level
coverage.
Results: Erector spinae plane nerve block is a safe, expeditious and
effective pain control technique. This nerve block can be used for
donor site pain control in patients undergoing autologous ear reconstruction. Coverage can be expected to last for 12-24 hours and can
potentially help reduce post-operative narcotic use, reduced postoperative nausea and vomiting and enhance recovery.
Conclusions: Erector spinae plane nerve block can potentially be used
as a safe and efﬁcacious method to improve post-operative pain
control in patients undergoing costochondral harvest for ear reconstruction. The nature of this block with ultrasound guidance and the
level of injection provide a decreased risk of pneumothorax or hemodynamic instability compared to other blocks.

219. Closing the Gap: A Systematic Review of
Enhanced Recovery After Surgery Protocols in Cleft
Palate Repair
Paul Asadourian (1), Marcos Lu Wang (1), Michelle Demetres (1), David
Otterburn (2)
(1) Columbia University Vagelos College of Physicians & Surgeons,
New York, NY, (2) Weill Cornell Medicine, New York, NY
Background/Purpose: Meta-analyses of enhanced recovery after
surgery (ERAS) protocols in plastic surgery procedures have reported
improvements in patient outcomes, including decreased length of stay
(LOS) and use of opioid analgesia. Despite these beneﬁts, the adoption of ERAS protocols into the cleft palate patient population has
been limited. To our knowledge, this is the ﬁrst meta-analysis to
assess the evidence for ERAS protocols in the cleft palate population.
Methods/Description: A medical librarian searched the following
databases from inception to July 2021 following the PRISMA statement: Ovid MEDLINE, Ovid EMBASE, Cochrane Library, and
CINAHL. Studies retrieved were screened by two independent
reviewers for eligibility against predeﬁned inclusion/exclusion criteria
with discrepancies resolved by consensus. For articles selected for
inclusion, reference lists and citing articles were pulled from Scopus
(Elsevier) and also screened. Methodological quality of included
studies was assessed using the Modiﬁed Downs & Black (MD&B)
checklist.
Results: Following screening, 6 original articles were selected for
inclusion. All studies were of Fair or Good quality according to the
MD&B checklist. The number of primary cleft palate patients that
went through the ERAS and Control protocols were 354 and 366,
respectively. Meta-analysis of comparable ERAS studies shows a difference in length of stay (LOS) of 0.38 days (p=0.003) for ERAS
cohorts when compared to controls. However, 2 studies that show a
signiﬁcant decrease in LOS could not be included in the meta-analysis
due to lack of data reporting standardization. Meta-analysis of the rate
of readmission/return to ED shows no difference between ERAS and
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control groups (p=0.59, CI: 0.14, 2.41). Each study that reports on
postoperative opioid administration (4/6 articles) shows a signiﬁcant
decrease in opioid use during the postoperative period. However,
these studies could not be pooled in a meta-analysis due lack of standardized reporting measures. Further, the lack of standardization in
reporting of complication rates between studies made meta-analysis
unfeasible.
Conclusions: ERAS protocols for cleft palate repair offer many
advantages for patients; including a signiﬁcant decrease in the LOS
and a likely decrease in postoperative opioid use without elevating
readmission and return to ED rates. Better standardization of data
reporting processes in ERAS protocols would better facilitate
pooled meta-analysis to analyze the effectiveness of such protocols
in reducing postoperative opioid consumption and complication rates.
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Conclusions: Amidst the ongoing COVID-19 pandemic it is important to study the effectiveness of multidisciplinary team meetings
held in a virtual format. Our ﬁndings suggest that virtual setting
allows for high team functioning as measured by both objective and
subjective assessments and should therefore be considered a viable
alternative to in-person meetings. The team performed best in discussing clinical topics, generating treatment plans, and team behavior,
including equality among disciplines. Psychosocial matters and
patient perspectives were not discussed as extensively as clinical
topics and the team overestimated their coverage of both psychosocial
matters and patient perspectives, consistent with previous studies on
team functioning.

221. Voice Related Quality of Life in Patients with Oral
Clefts
220. Assessing Craniofacial Team Functioning During
Virtual Multidisciplinary Team Meetings
Elexis Hollingsworth (1), Teresa Vos (1), Benjamin Shields (1), Renie Daniel
(1), Jeyhan Wood (1), David Zajac (1), Juliana Powell (1), Jamie Burgess
(1), Christopher Rutter (1), Peter Duquette (1), Jessica Hill (1), Lauren
Leeper (1), Rishma Shah (1), John Wright (1), Amelia Drake (2)
(1) UNC, Chapel Hill, NC, (2) University of North Carolina, School of
Medicine, Chapel Hill, NC, (3) University of North Carolina at Chapel
Hill, Chapel Hill, NC, (4) The University of North Carolina at Chapel
Hill, Chapel Hill, NC
Background/Purpose: The craniofacial team meeting represents a critical timepoint at which a diverse group of disciplines assemble in
quorum to discuss the complex medical and psychosocial issues
facing their patients and create treatment plans to address them.
Professionals from not only different disciplines but from entirely different ﬁelds must efﬁciently amalgamate their expertise to create one
intricate plan for their unique patient population. It is this diversity of
disciplines represented and the complexity of subject matter that
makes craniofacial team meetings ideal for studying team functioning
during multidisciplinary meetings. The global pandemic necessitated
a shift of these complex meetings to the virtual setting. While providing direct patient care (i.e. tele-health) has been studied extensively,
the literature on virtual team meetings is lacking. The authors of
this study evaluated the team functioning of one craniofacial team
by studying their virtual team meetings.
Methods/Description: Ten virtual team meetings, including 94 patient
case discussions, from a 3-month period in late 2020 were recorded
and scored individually by three members of the research team
using modiﬁed versions of the standardized multidisciplinary team
Meeting Observational Tool (MOT) and the Metric of
Decision-Making (MODe). The mean score amongst the three observers for each category of team functioning was used for analysis.
Participants’ subjective assessments of team meetings were elicited
through monthly Qualtrics surveys.
Results: Our results indicate that team functioning during virtual team
meetings was high for providing case history, exhibiting optimal team
behavior, and providing a treatment plan for individual case discussions. Patient-centered and psychosocial categories received lower
scores. Survey respondents generally regarded their team as highly
functioning during team meetings, with lower marks given only for
decision-making efﬁciency and full participation from all disciplines.
The meeting technology and equipment received a high score on
average. Additionally, participants indicated that the virtual format
did not enhance or hinder team functioning during team meetings.

Lateefa Alkharaﬁ (1), Maram Alkhaldi (1), Hisham Burezq (1), Saud
Alhasawi (1), Maryam Alduwaisan (1), Muneera Alhuwais (1), Fatma
Aldoub (1), Alhanoof Alduraie (1), Sara Aldosari (1), Fawzi Alqatami (1),
Ashraf Mokhtar (1), Amrita Geevarghese (6)
(1) Ministry of Health, Alshamiyah, Kuwait, (2) Kuwait University,
Department of Communication Disorders Sciences, College of Life
Sciences, Kuwait City, Alasema, (3) Ministry of Health, Kuwait City,
Alasema, (4) Ministry of Health, sulaibekhat, other, (5) Ministry of
Health, sulaibekhat, none, (6) University of California, San Francisco,
San Francisco, CA
Background/Purpose: Patients with cleft lip and/or palate (CL/P) typically have co-occurring resonance disorder (hypernasality), velopharyngeal insufﬁciency (VPI), and articulation disorders. This can impact
the clarity of speech and can ultimately impact communication and
quality of life. The Voice Handicap Index (VHI), is a valid subjective
assessment tool that is used to evaluate the biopsychosocial impact of
voice problems among patients with CL/P. The VHI-10 is the shortened version of the original VHI which consisted of 30 items,
making it less time consuming to complete. The VHI-10 has been
translated and validated into Arabic among other languages. The
purpose of the study was to evaluate the impact of oral clefts and
the associated severity on the quality of life of patients using
(VHI-10).
Methods/Description: Patients with CL/P attending Ministry of
Health clinics, Kuwait, were interviewed using the VHI-10 Arabic
validated questionnaire. In addition, patients were clinically examined
documenting the cleft diagnosis, using the ICD-10 classiﬁcation, and
detailed phenotypic data. Patients with associated syndromes or
incomplete data sets were excluded. Cumulative total score for VHI
was obtained by adding all the 10 items, with higher scores indicating
more severe debilitating condition. VHI score was positively skewed.
Kruskal Wallis test and Mann - Whitney U test were used for group
comparison of VHI scores. Statistical analyses were performed
using SPSS software (Version 22.0, IBM, Armonk, NY, USA).
Results: A total of 65 patients participated in this study. The mean
±SD VHI score was 7.95±8.08, with female respondents having
higher scores (9.07±9.60) than males (7.14±6.79) which was not statistically signiﬁcant (p>0.05). No signiﬁcant differences (p>0.05) in
the VHI scores were found between the Kuwaiti (8.00 + 8.32) and
non-Kuwaiti nationals (7.7+ 7.02). The mean VHI score did not signiﬁcantly differ based on the severity or the type of oral cleft and alveolus involvement (p>0.05).
Conclusions: In the current pilot study, the VHI-10 scores of our
sample appear to be within normal range with no statistically
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signiﬁcant associations when correlated with age, gender, or cleft
severity. As our sample size increases, more deﬁnite conclusions
can be drawn.

222. THE NETWORK OF HEALTH AND SOCIAL
CARE SERVICES IN THE AREA OF LIP AND
PALATE MALFORMATIONS: A STUDY OF
BRAZILIAN REALITY AND THE CONTRIBUTION
OF AN INTERNATIONAL ORGANIZATION
Maria Ines Gandara Graciano (1), Sonia Mesquita (1), Terumi Ozawa (1),
Thyago Cezar (4)
(1) Smile Train, Bauru, Brazil, (2) HRAC -University of SãoPaulo, Bauru,
SãoSÃ£o Paulo, (3) HRAC -University of SãoSÃ£o Paulo - Smile Train,
Bauru, SãoSÃ£o Paulo, (4) HRAC University of SãoSao Paulo/RedeProﬁs,
Bauru, SãoSÃ£o Paulo
Background/Purpose: The National Network of Associations of
Parents and People with Cleft Lip and Palate maintains a partnership
with an International Organization (IO) to inform society about cleft
lip and palate (CLP) and the resources available for access to treatment in specialized services. This network brings together several
associations, aiming at technical-scientiﬁc exchange and strengthening of the rights of defense actions of people with CLP, in partnership
with an International Organization which empowers local health professionals with training, funding and resources to treat people with
CLP. The purpose is to map and publicize health and social assistance
services for people with CLP in Brazil, in order to facilitate access to
treatment in the region of origin.
Methods/Description: It is an exploratory and descriptive/documentary research in a universe of 96 services registered in the Network
and in the International Organization, categorizing them by regions
and type of services: 1- Associations/Nucleus/Centers/Institutes/
Foundations/Hospitals; 2- Specialized Centers and Hospitals
Accredited by the Ministry of Health and 3- Partners of the
International Organization.
Results: In the universe of 96 (100%) of available services, there are
40 Associations (42%), 19 Centers and similar (27%) and 30
Specialized Hospitals (31%) accredited by the Ministry of Health
(MH). These services are concentrated in the more developed
regions: Southeast (36%) and South (23%), followed by Northest
(20%) and North (15%), showing the poor distribution of resources.
Of these 96 services, 39 (41%) are partners of IO, which prioritizes
the Northest Region (34%), one of the most needy in the country, followed by the Southest (28%), North (14%) and South (14%) with a
commitment to establishing partnerships with interdisciplinary services for rehabilitation. OI’s 39 partner services include Associations
(18%), Centers and similar (49%) and Hospitals accredited by the
MH (33%) with quality and safety criteria. OI’s partnership with
MH Centers enables, in addition to providing care CLP, technical scientiﬁc exchange with the reference hospitals in the area, like the
pioneer, considered the ﬁrst Center for Leadership in CLP in the
country.
Conclusions: Considering that in the country, 324,000 people are estimated to have cleft lip and palate (population 211 million/650 incidence) and 5.561 municipalities, the 96 resources distributed in
Brazil are insufﬁcient to guarantee the right to health and rehabilitation of citizens affected by this anomaly. Therefore, this partnership
consolidates and expands the possibilities of access to treatment and
may support proposals for public policy projects to the government
at the municipal, state and federal levels.
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223. Use of Hyaluronic Acid Fillers to Correct Cleft
Lip Asymmetry in Adults: Description of Technique
and Patient Reported Outcome Measure using
CLEFT-Q.
Richard Thomson (1), Thomas Jovic (1), Charlotte Eckhardt (1), TomÃ¡s Oâ
€™Neill (2)
(1) Welsh Centre of Cleft Lip & Palate, Swansea, United Kingdom, (2)
Welsh Centre for Cleft Lip & Palate, Swansea, Wales, (3) The Welsh
Centre for Cleft Lip & Palate, Swansea, N/A
Background/Purpose: Subtle cleft lip asymmetries can persist despite
revision surgery and present a complex surgical challenge, with
patients often reluctant to undergo further surgery and the related
uncertainties of scarring. Non-permanent dermal ﬁllers to correct lip
deformity and enhance native lip architecture can restore balance
and symmetry. There is good evidence on the safety of hyaluronic
acid (HLA) ﬁller but limited evidence in its use in adult patients
with cleft lip. We describe our approach to using injectable HLA
ﬁllers to restore balance and symmetry in adult patients with cleft
lip asymmetry and aim to determine the impact of this treatment on
patients using patient reported outcome measures.
Methods/Description: We included patients over the age of eighteen
with previous completed cleft lip repairs who were dissatisﬁed with
their lip appearance. All were keen to avoid any further surgery and
seeking non-surgical treatment. Patient were assessed for their suitability for HLA ﬁller and consented. Four weeks later included
patients had bilateral infraorbital local anaesthetic nerve blocks,
initial scar subcision, followed by the injection of HLA ﬁller via a
blunt-tip cannula to correct lip defects. Assessment of treatment
outcome was done prior to treatment and again six weeks later
using the lip module of CLEFT-Q. A paired t-test was used to determine if there were any statistically signiﬁcant differences in CLEFT-Q
scores before and after the procedure.
Results: Ten patients met the inclusion criteria. A mean total
CLEFT-Q score before the procedure was 15.7 (Stand deviation
(SD) = 4.12) and 22 (SD = 6.42) after the procedure. Difference in
mean total score pre- and post-procedure was statically signiﬁcant
(p=0.0001). In particular, there was an improvement in the patient’s
perception of their appearance on smiling (p=0.022), in photographs
(p=0.001), in the mirror (p=0.014) and appearance close up
(p=0.0001). No patients had an adverse outcome and there were no
complications.
Conclusions: HLA lip ﬁller to correct subtle cleft lip asymmetries in
adults is a simple technique, low risk procedure which can signiﬁcantly improve the patient’s perception of lip appearance. It is quick
and suitable in an ofﬁce setting.

224. CranioRate: An image-based, deep-phenotyping
analysis toolset, repository, and online clinician
interface for craniosynostosis
Justin Beiriger (1), Madeleine Bruce (1), Wenzheng Tao (1), Ross Whitaker
(1), Jesse Goldstein (1)
(1) University of Pittsburgh School of Medicine, Pittsburgh, PA, (2)
Children’s Hospital of Pittsburgh, Pittsburgh, PA, (3) School of
Computing, University of Utah, Salt Lake City, UT, (4) University of Utah,
Salt Lake City, UT
Background/Purpose: The diagnosis and management of craniosynostosis involves subjective decision-making by craniofacial and neurosurgeons at the point of care. The purpose of this work is to provide
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a quantitative severity metric and point-of-care user interface to aid
clinicians in the management of metopic craniosynostosis and to
provide a platform for future research through deep phenotyping.
Methods/Description: Ten craniofacial surgeons and 8 pediatric neurosurgeons rated the severity of over 80 CT scans of patients with
metopic craniosynostosis and normal controls to establish a gold
standard. The results were used to train a machine-learning algorithm
that quantiﬁes the severity of metopic craniosynostosis, generating a
Metopic Severity Score (MSS). MSS was compared to other craniometric measurements. CT imaging from multiple institutions were
compiled to establish the spectrum of severity.
Results: To date, almost 400 CT scans of patients with metopic synostosis have been contributed to our database, allowing us to quantitatively deﬁne the distribution of phenotypes in metopic synostosis.
MSS was found to be more predictive of severity in metopic craniosynostosis than intra-frontal angle. We. Additionally, we have built
a point-of-care user interface (craniorate.org) for contributions from
collaborating institutions.
Conclusions: The resulting quantiﬁcation of severity using MSS has
shown an improved capacity, relative to conventional measures, in
the automatic classiﬁcation of normal controls versus MS patients.
We have mathematically described, in an objective and quantiﬁable
manner, the distribution of phenotypes in metopic craniosynostosis
with the potential to extend our work to other craniofacial
abnormalities.

225. A Novel Method of Facial Scanning and 3D
Assessment of Nose and Lip Esthetics of Infants with
Cleft Lip and Palate: A further step toward a full
digital workﬂow
Mohamed Abd El-Ghafour (1)
(1) Department of Orthodontics, Faculty of Dentistry, Cairo University,
Egypt., Cairo, Cairo
Background/Purpose: Assessment of nose and lip esthetics is considered as one of the most important and difﬁcult tasks after presurgical
infant orthopedic (PSIO) treatment including the nasoalveolar
molding (NAM) appliance. Direct or indirect anthropometric measurements are usually difﬁcult to perform on a moving infant. The
aim of this article is to introduce a new and simple technique to
scan the cleft defect for more accurate assessment of nose and lip
esthetics in infants with unilateral cleft lip and palate (UCLP).
Methods/Description: An intraoral scanner was used to scan the
extraoral cleft defect of an 8 days old infant suffering from UCLP.
A standard tessellation language (STL) ﬁle was produced and used
for carrying on the measurements. Direct anthropometric measurements (DAM) were performed directly on the infant. Standardized
photographs were captured in the frontal and basilar views and used
in the production of 2D measurements. The results of the 3 used
methods were compared.
Results: An acceptable 3D scan was produced to the cleft defect that
can be used for assessment of nose and lip esthetics. Insigniﬁcant differences were detected between the measurements produced from the
3D model in comparison to both DAM and 2D measurements.
Measuring angles and areas was not possible using the DAM method.
Conclusions: Intraoral scanner might be successful in production of
3D model of the cleft defect in infants with UCLP that can be used
for assessment of nose and lip esthetics.

93
226. Taping Alone is an Oppressed Type of Presurgical
Infants Orthopedic Approaches: New Evidence from
Two Published Randomized Controlled Trials
Mohamed Abd El-Ghafour (1)
(1) Department of Orthodontics, Faculty of Dentistry, Cairo University,
Egypt., Cairo, Cairo
Background/Purpose: The aim of the 2 randomized controlled trials
(RCT) was to assess the effectiveness of taping alone in changing
the maxillary arch dimensions (MADs) and nose and lip (N&L)
esthetics in infants with unilateral complete cleft lip and palate
(UCLP) before and after surgical lip repair.
Methods/Description: The followed study design was prospective,
balanced, randomized, parallel-groups, single-blinded, controlledtrial. Thirty-one, non-syndromic UCLP infants were randomly
assigned to either no-treatment (control) or taping groups. In taping
group, all infants received horizontal tape between the 2 labial segments aiming to decrease the cleft gap. No other interventions were
performed to infants included in this group. Rubber base impressions
were made to all the included infants in both groups at the beginning
of the treatment (T1) and directly before surgical lip repair (T2). All
the produced models were scanned using a desktop scanner producing
digital models for outcome assessment. Moreover, Standardized photographs and videos were captured to the included infants in both
groups at the beginning of the treatment (T1), directly before surgical
lip repair (T2) and 2 weeks after surgical lip repair (T3). Photos and
shots from videos were calibrated and used for outcome assessment.
Blinded assessors carried out all the measurements digitally on the
digital models at T1 and T2 and on the standardized photos at T1,
T2 and T3 using Adobe Systems, Photoshop CS3 software.
Results: Clinically and/or statistically signiﬁcant changes in all the
measured MADs were recorded in the taping group at T2 before surgical lip repair in comparison to the control group. For N & L esthetics, signiﬁcant changes in all the measurements were recorded in the
taping group at T2 before surgical lip repair in comparison to control
group. At T3, no differences were found between the 2 groups.
Conclusions: Within the limitations of the 2 RCTs, the following can
be concluded: 1. Taping-alone is a successful PSIO approach before
surgical lip repair. It was efﬁcient in changing MADs and N&L esthetics in infants with UCLP before the surgery. 2. After surgical lip
repair, both taping and control groups showed matching results concerning the evaluated photos’ measurements. 3. Taping is considered
as a simple and inexpensive type of PSIO that can be used by families
with transportation or economic problems.

227. Integrating a Craniosynostosis Registry into the
Electronic Health Record
Nicole Kurnik (1), Vinay Vaidya (1), Steve Mccalley (1), Payton Leonhardt
(1), Landon Mattingly-Dawson (1), Martha Palacio (1), Austin grove (1),
Thomas Sitzman (1), Davinder Singh (5)
(1) Mayo Clinic Arizona, phoenix, AZ, (2) Phoenix Children’s Hospital,
Phoenix, AZ, (3) Phoenix Childrens Hospital, Phoenix, AZ, (4) Phoenix
Childrenâ€™s Hospital, Phoenix, AZ, (5) Division of Plastic Surgery
Phoenix Childrens Hospital, Barrow Cleft and Craniofacial Center,
Phoenix, AZ
Background/Purpose: Patient registries facilitate quality assurance,
quality improvement, and research. Unfortunately, data entry can be
time consuming and costly. Implementing a registry into the hospital’s
electronic health record (EHR) may alleviate some of these
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challenges. This presentation describes the successful integration of a
craniosynostosis registry into a hospital’s electronic health record
(EHR), detailing the approach and the positive downstream effects.
Methods/Description: Registry development followed the process
outlined by the Agency for Healthcare Research and Quality
(AHRQ). Craniosynostosis team providers identiﬁed the registry
purpose, then deﬁned the target population, data elements and outcomes of interest. A paper form was drafted for data collection and
piloted by team members. Data elements were modiﬁed to improve
accuracy, reliability, and completion. The ﬁnalized data collection
form was integrated into the Sunrise EHR (Allscripts, Chicago, IL).
A craniosynostosis speciﬁc note was created to collect data at the
time of surgery. Data was extracted electronically from the EHR
into a data warehouse. A Power BI (Microsoft, Redmond, WA)
reporting dashboard was created to visualize the collected data.
Data for surgeries performed prior to registry creation was extracted
by chart review and loaded into the data warehouse.
Results: Team providers established the registry’s purposes as tracking
the number and types of craniosynostosis procedures performed, supporting ongoing quality improvement efforts, and monitoring operative
complications. The details of each surgical procedure were collected
immediately following the case, along with the names of operating surgeons and anesthesiologists. Data collection for each case is routinely
completed in under two minutes. Data was collected to support
ongoing quality initiatives to standardize TxA administration and use
of peripheral nerve blocks. Other data points collected included presence of syndromic diagnosis, intra-operative measurements, and complications including dural tears and venous sinus injury. The
reporting dashboard is reviewed monthly by team members to track
surgery type and indications, monitor quality metrics, and understand
the incidence of intraoperative complications. Retrospective data for
all craniosynostosis procedures performed during the prior ﬁve years
(n=267) has been entered into the registry.
Conclusions: Patient registries can be time consuming and costly to
implement and maintain. Integrating a registry into an electronic
health record allows for continuous monitoring and quality control.
This data can be used to support quality assurance, quality improvement, and research activities.

228. Implementation of a Craniosynostosis Operative
Team for Surgical Streamlining and Safety
Nicole Kurnik (1), Thomas Sitzman (1), Ruth Bristol (1), Davinder Singh
(4)
(1) Mayo Clinic Arizona, phoenix, AZ, (2) Phoenix Children’s Hospital,
Phoenix, AZ, (3) Phoenix Childrens Hospital, Barrow Neurological
Institute, Phoenix, AZ, (4) Division of Plastic Surgery Phoenix Childrens
Hospital, Barrow Cleft and Craniofacial Center, Phoenix, AZ
Background/Purpose: Multidisciplinary craniofacial teams are convened in the outpatient setting to coordinate care. Similar opportunities to improve peri-operative care coordination and collaboration
exist. This led us to create a craniosynostosis operative team focusing
on peri-operative care delivery.
Methods/Description: Craniosynostosis team providers identiﬁed the
need for a consistent inpatient care team. Team members include craniofacial surgeons, neurosurgeons, anesthesiologists, operating room
nurses, scrub technicians, and pediatric intensivists. A presurgical
huddle was initiated. A craniosynostosis perioperative clinical
pathway was established outlining use of regional anesthesia, tranexamic acid, blood product transfusion, and post-operative care delivery.
Protocol adherence was monitored using a registry integrated into the
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electronic health record. Team meetings were held quarterly to review
surgical outcomes and improve peri-operative care delivery. Changes
in perioperative outcomes were compared between the 24-months
prior to and 12-month following team creation. Appropriateness of
the craniosynostosis operative team among providers and staff was
evaluated 12 months following team creation using the Intervention
Appropriateness Measure.
Results: Implementation of the craniosynostosis operative team led to
more craniosynostosis cases having a craniofacial anesthesiologist
(80% to 94%, p=0.02) a higher proportion of patients receiving
regional nerve blocks (71% to 96%, p<0.01), and lower incidence
of blood transfusion (57% to 32%, p<0.01). Appropriateness of the
operative team approach was high, with100% of team members
(n=13) reporting they somewhat or completely agreed that the craniosynostosis operative team was ﬁtting, applicable, and a good match to
improving peri-operative care.
Conclusions: Creation of a Craniofacial Operative and Inpatient Team
can facilitate coordination among providers, improve delivery of consistent, evidence-based care, and improve peri-operative outcomes.

229. Critical Analysis of Spring Assisted Cranioplasty
Peri- and Post-Operative Results in the Context of
Surgical Decision Making and Spring Selection
Justin Beiriger (1), Rakan Saadoun (1), John Smetona (1), Michael
Bykowski (1), Joseph Losee (1), Jesse Goldstein (1)
(1) University of Pittsburgh School of Medicine, Pittsburgh, PA, (2) UPMC,
Pittsburgh, PA, (3) Children’s Hospital of Pittsburgh, Pittsburgh, PA
Background/Purpose: In spring-Assisted Cranioplasty (SAC), the
fused sagittal suture is removed and springs are implanted that exert
lateral force in the suturectomy gap. The goal of SAC is to restore
normal aesthetic head shape and minimize brain parenchymal maldistribution and growth restriction. There are several modiﬁable parameters in SAC procedures: number of springs, spring force and
maximum excursion width, and the age of the operation. This
purpose of this study is to examine the correlation, if any, between
these parameters and postoperative head shape outcomes.
Methods/Description: Patients with sagittal craniosynostosis who
underwent spring-assisted cranioplasty at a single center from
2014-2021 were included. Patients with multi-suture involvement
were excluded. Clinical and radiographic data were collected to summarize the pre-, peri-, and postoperative courses.
Results: Sixty-two patients were identiﬁed who underwent SAC for
isolated sagittal craniosynostosis. Forty-ﬁve patients were male
(73%) and 3 patients were syndromic (5%). The average age at
surgery was 4.54 ± 0.83 months (range 2.93 - 6.43 months). The
average number of springs implanted was 2.4 ± 0.5, the average
spring force used was 7.4 ± 0.4 N, and the average excursion was
72.3 ± 4.0 mm. The average operative time was 1.4 ± 0.3 hours,
the average EBL was 37.7 ± 36.2 mL, and the average length of hospital stay was 1.3 ± 0.6 days (range 1-3 days). One patient (1.6%)
developed a scalp abscess that required a washout and zero patients
required additional reconstructive surgery. The average preoperative
CI was 69.6 ± 5.5, the average postoperative CI was 75.0 ± 4.7,
and the average percent change in CI from pre to post-op was 7.7 ±
9.7%. Custom springs bent by the surgeon were used in 5 patients
(8%) and Osteomed Smartﬂex springs were used in 57 patients
(92%). There were no statistically signiﬁcant linear associations
between age at surgery and change in CI (p=0.51), spring force and
change in CI (p=0.78), spring excursion and change in CI (p=0.54),
or number of springs and change in CI (p=0.20).
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Conclusions: Despite the hypothesis that modiﬁable parameters can
be selected to increase or decrease the degree of head shape change,
these factors do not seem to correlate with CI. This is perhaps due
to the appropriate spring selection for each patient that optimizes
head shape to a normal CI. However, CI is a reductive measure of scaphocephaly and aesthetic results in sagittal CS - more robust analyses
are necessary with vertex position and algorithmic severity indices.
Nonetheless, these results conﬁrm the excellent success of spring cranioplasty at our institution over the nine-year period.

230. Positive Screening Rate for Obstructive Sleep
Apnea in the Cleft Palate Population after Buccal Flap
Reconstruction
Darin Patmon (1), Francis Mensah (1), Miranda Hillard (1), Irene
McKenzie (1), John Girotto (2)
(1) Michigan State University College of Human Medicine, Grand Rapids,
MI, (2) Helen DeVos Children’s Hospital/Michigan State University, Grand
Rapids, MI
Background/Purpose: Patients with craniofacial anomalies are considered high risk for developing obstructive sleep apnea. As such,
patients with cleft palates are encouraged to be screened for signs
and symptoms of obstructive sleep apnea by their pediatrician.
Given our center’s surgical expertise with the Furlow palatoplasty
using double-opposing z-plasty buccal ﬂap reconstruction, we seek
to report on the positive screening rate for sleep apnea in this
patient population in comparison to other surgical techniques.
Methods/Description: Inclusion criteria involves patients seen at our
multidisciplinary cleft clinic who have undergone operative repair
of their cleft palate and have not been diagnosed with sleep apnea
prior to 2019. Patient stratiﬁcation was based on the initial surgical
technique used. Starting in 2019, all patients were screened for
obstructive sleep apnea using the 2012 guidelines from the
American Academy of Pediatrics. Patients who screened positive
for signs and symptoms of obstructive sleep apnea were subsequently
referred for polysomnogram. Chi-squared analysis was used to test for
signiﬁcant differences between rates of positive screening results
using a p-value of 0.05.
Results: A total of 90 patients met inclusion criteria for our study.
61.11% (n=55) of these patients received Furlow palatoplasty using
a double-opposing z-plasty with buccal ﬂap reconstruction. The positive screening rate for obstructive sleep apnea in this population was
34.55% (n=19). This is in comparison to 28.57% (n=10) of patients
who received other surgical repairs for their cleft palate. While
patients undergoing Furlow palatoplasty with double-opposing
z-plasty buccal ﬂap reconstruction screened positive for signs and
symptoms of obstructive sleep apnea more frequently, this difference
was not statistically signiﬁcant (p=0.5543).
Conclusions: Based on our initial results, there is no signiﬁcant difference in postoperative signs and symptoms of obstructive sleep apnea
based on operative technique. However, additional investigation comparing polysomnogram proven obstructive sleep apnea is warranted.

231. Novel Custom Maxillary Disimpaction Splint
Lisa Jolly (1), Lucia Collar (1), Barbu Gociman (1), Duane Yamashiro (3)
(1) University of Utah Health, Salt Lake City, UT, (2) University of Utah,
Salt Lake City, UT, (3) University of Utah, School of Medicine, Salt Lake
City, UT
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Background/Purpose: Lefort I, II, and III osteotomies are commonly
used in complex craniofacial reconstruction. Patients requiring these
procedures typically have cleft or other congenital craniofacial
deformities or suffered severe facial trauma. Both the cleft palate
and traumatized palate have poor bony support which leads to
decreased stability of the lower disimpaction forceps blades commonly used during the disimpaction of the maxilla. Potential complications that arise during disimpaction include trauma of the palatal,
oral, and nasal mucosa, formation of an oronasal ﬁstula, trauma to
adjacent teeth, and fracture of the palate and alveolar bone. To
reduce the potential complications during the maxillary disimpaction, we developed a protective custom splint that allows a more
stable purchase of the disimpaction forceps as well as protection
of the cleft/traumatized palate and surrounding structures during
downfracture.
Methods/Description: The maxillary impression for presurgical molds
is taken 1-2 weeks prior to the surgery and the custom disimpaction
splint is fabricated pre-operatively. The splint is designed to cover
the palate and occlusal surfaces to increase retention and minimize
movement of the splint during the surgical procedure. The base is fabricated from a 2mm clear splint Biocryl material (Great Lakes Dental
Technologies). The palatal area is built up with soft-cushion rebase
material (DuraBase, Reliance) till the occlusal surface to allow a
stable grip of the lower blade of the disimpaction forceps. This also
provides a protective coverage of the cleft, traumatized, and/or alveolar bone graft site during the downfracture.
Results: The custom maxillary disimpaction splint has been successfully used in our clinic from September 2019 to present for Lefort
osteotomies in patients with a compromised primary palate. A considerable reduction in surgical complications, including alveolar bone
graft fractures, palatal trauma, and formation of oronasal ﬁstulas,
was noted.
Conclusions: This novel custom maxillary disimpaction splint can
result in improved outcomes and decreased complications of
Lefort osteotomy procedures of patients with cleft and traumatized
palate.

232. Demographic and Surgical Proﬁle of Patients
with Cleft at a Regional Cleft Center
Sarah Rimmer (1), Kyle Fulton (1), Mohamad Masoumy (2)
(1) Louisiana State University School of Medicine in New Orleans, New
Orleans, LA, (2) Children’s Hospital of New Orleans, New Orleans, LA
Background/Purpose: This project retrospectively assessed the cleft
population at large regional cleft center from April 2018 to
February 2021 using a standardized set of outcomes developed by
the cleft team. This assessment characterizes the speciﬁc cleft population in terms of demographic factors and the distribution of cleft
anomalies. Surgical data regarding age at primary cleft lip repair,
primary cleft palate repair, and alveolar bone graft was also analyzed.
Methods/Description: ICD-10 and CPT codes that correlated with
anomalies and surgical procedures of the lip and palate were utilized
to generate an EPIC sample of 457 patients evaluated at a regional
cleft center from April 2018 to February 2021. Information regarding
demographics, cleft characterization, and surgical procedures was
analyzed using Microsoft Excel.
Results: The sample identiﬁed as 85% Caucasian, 10% African
American, 2% Asian, 2% Other, and 1% American Indian. 88% of
patients reside in Louisiana, 9% in Mississippi, and 3% Alabama,
Texas, and Florida. Payor status indicated 66% Medicaid, 32%
Commercial, 1% Self Pay, and 1% Medicare. 43% presented with

96
CL/P, 38% CPO (cleft palate only), 12% CL (cleft lip), and 7% CLA
(cleft lip/alveolus). 53% of patients identify as male and 47% as
female. Male patients presented with 54% CL/P, 28% CPO, 11%
CL and 7% CLA. Female patients presented with 49% CPO, 29%
CL/P, 14% CL, and 8% CLA. The average age at primary cleft lip
repair was 5.2±2.6 months, primary cleft palate repair was 1.4±0.8
years, and alveolar bone grafting was 11.6±3.7 years.
Conclusions: Results were compared to current national statistics
regarding the epidemiology of CL±P. The CDC estimates that
approximately 2,650 infants are born with a CP and 4,440 are
born with CL±P in the US annually. This is represented in our
sample; CP alone (38%) presented less frequently than CL±P
(62%). There is a 2:1 M:F ratio in individuals with CL±P in the
US. This ratio is roughly represented in our sample; of those who
presented with CL±P, 61% were male, while 39% were female.
There is a 1:2 M:F ratio in individuals with CPO in the US. This
is also roughly represented in our sample; of those who presented
with CPO, 39% were male, while 61% were female. Typical care
guidelines in the US maintain that primary cleft lip repair should
be performed at 3-6 months, primary palate repair at 8-12 months,
and ABG at 6-10 years. As evidenced by the data above, time to
surgery aligned with typical cleft guidelines for primary CL
repair, but not for primary CP repair or ABG. Surgical delays can
be attributed to children with complex medical or surgical needs.
This pilot study serves to elucidate areas of delayed care to focus
future interventions. Speciﬁcally, phenotypic characteristics and
demographic factors will be compared to age at surgery to illuminate
populations that require more surveillance and cleft care
coordination.

233. Contributors to Negative Human Milk Feeding
Outcomes Among Infants Admitted to the NICU with
Cleft Lip and Palate
Neda Tahmasebifard (1), Patrick Briley (1), Jamie Perry (1)
(1) East Carolina University, Greenville, NC
Background/Purpose: The purpose of this study was to compare
intrinsic and extrinsic factors among infants admitted to a neonatal
intensive care unit (NICU) with cleft lip and palate (CLP), as a function of human milk feeding status at discharge.
Methods/Description: Data collected of mothers and their infants
admitted to the NICU with CLP from the 2018 National Vital
Statistics System were used for this study. Chi-square tests of independence were used to compare categorical variables among two groups
of infants admitted to the NICU with CLP - those who did and did not
receive human milk feeding at discharge. Independent samples t tests
were used to compare continuous variables.
Results: The sample included 660 infants admitted to the NICU with
CLP, of which 353 were infants who had human milk feeding at discharge. Signiﬁcant differences were found for marital status, mother’s
education, maternal smoking record, total numbers of prenatal care
visits, multiparity (having more than one baby at birth) record, gestational age, gestational weight, and using assisted ventilation for more
than six hours.
Conclusions: Results indicated that as a function of human milk
feeding at discharge, mothers and their infants admitted to the
NICU with CLP exhibit differences across a variety of intrinsic and
extrinsic factors. These ﬁndings further our understanding of this
sample of mothers and infants with CLP, while potentially identifying
determinants to human milk feeding. This study provides insight into
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mother and infant characteristics that are most vulnerable to not
breastfeeding.

234. Consistency of Velopharyngeal Closure of Stop
Consonants from 2 to 3 Years of Age in Children With
and Without Repaired Cleft Palate
David Zajac (1), Adriane Baylis (1), Linda Vallino-Napoli (3)
(1) University of North Carolina at Chapel Hill, Chapel Hill, NC, (2)
Nationwide Children’s Hospital, Columbus, OH, (3) Nemours Children’s
Health System, Wilmington, DE
Background/Purpose: Typically, speech-language pathologists can
detect velopharyngeal (VP) dysfunction in cooperative 2-year-old
children with repaired cleft palate (CP) via perceptual evaluations.
It is not known, however, if early VP dysfunction will continue
over time in such children who may be less than a year post
palatal surgery. That is, is it possible that VP closure can improve
over time with maturation of both motor and linguistic abilities?
The purpose of this prospective study was to determine the
consistency of VP closure during production of stop
consonants from 2 to 3 years of age in children with and without
repaired CP.
Methods/Description: Participants consisted of 55 children who were
followed from 2 to 3 years of age as part of a larger study on the development of stop consonants. 30 children had repaired CP (15 males; 17
CLP, 13 CP only), 12 children had history of otitis media (OM)
without CP (8 males), and 13 children were typically developing
(TD) without history of OM or CP (5 males). All children with CP
were free of known syndromes, had ear ventilation tubes, and underwent a single-stage palate repair by 14 months of age. At 2 years of
age, all children underwent nasal ram pressure (NRP) testing to determine the consistency of VP closure during production of stop consonants. A two-pronged cannula was inserted into the nostrils to detect
airﬂow. All children produced at least 7 stops (median=71) spontaneously or following prompts. Stops were considered to be VP closed if
less than 15% of airﬂow present for a nasal consonant was detected.
At 3 years of age, all children underwent pressure-ﬂow testing
using a nasal mask. Children produced series of the syllables /pi/
and /pa/. The stops were considered to be VP closed if nasal airﬂow
was less than 30 mL/s. Consistency of VP closure was categorized
at both ages as: a) high if 85% or greater of stops were closed, b)
moderate if 50% to 84% of stops were closed, and c) low if less
than 50% of stops were closed. The ’high’ criterion was selected
because all of the children without clefts had at least 85% VP
closure at 2 years of age.
Results: At 3 years of age, all of the children without clefts continued
to have high VP closure except one child with OM who dropped to
moderate (80% stops closed). At 2 years of age, 20 (67%), 6 (20%),
and 4 (13%) of the children with CP had high, moderate, and low
VP closure, respectively. At 3 years of age, 23 (77%), 4 (13%), and
3 (10%) of the children with CP had high, moderate, and low VP
closure, respectively. Of the 4 children with CP and low VP closure
at 2 years of age, 2 (50%) changed to high at 3 years of age; of the
6 children with CP and moderate closure at 2 years of age, 3 (50%)
changed to high at 3 years of age.
Conclusions: Consistency of VP closure in some children with
repaired CP improves from 2 to 3 years of age. These preliminary
ﬁndings highlight the need for clinicians to diligently follow children during this time and avoid the presumption that VP dysfunction will continue.
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235. Development of a novel data collection tool for
early speech-language intervention in children with
cleft palate
Caitlin Cummings (1), Mary Hardin-Jones (1), Adriane Baylis (1), Chelsea
Sommer (1), Audrey Weyand (1), Sarah Pollard (1), Kathy Chapman (3)
(1) Nationwide Children’s Hospital, Columbus, OH, (2) University of
Wyoming, Laramie, WY, (3) University of Utah, Salt Lake City, UT
Background/Purpose: Early speech-language intervention
(ESLI) is often recommended for children with cleft palate
with or without cleft lip (CP/L) to improve communication
skills and correct error patterns. However, what constitutes highquality and effective ESLI is unclear (Bessell et al., 2013;
Hardin-Jones & Chapman, 2008; Hardin-Jones & Jones, 2005).
In addition, little is known about the characteristics and training
of ESLI providers (Bedwinek et al., 2010). Understanding more
about the ESLI services that are currently provided to children
with CP/L in the United States, and about how to deﬁne and
document its key components, is critical for ensuring communication development in this patient population. The purpose of
this presentation is to describe the design of a novel data collection tool for gathering common data elements of ESLI services
for children with CP/L as part of the CORNET (Cleft
Outcomes Research Network) project: a national study of
speech and surgical outcomes.
Methods/Description: Guided by practice-based evidence
research methodology, point of care document development
(Horn & Gassaway, 2007), and a rehabilitation treatment
taxonomy framework (Baker et al., 2018; Turkstra et al.,
2016), a group of cleft-specialist speech-language pathologists (SLPs) identiﬁed key treatment and provider components
associated with ESLI services. The group deﬁned variables,
drafted checklist forms, and completed revisions via feedback
from other SLP colleagues across practice settings.
Beta-versions of the forms were trialed before incorporating
the ﬁnal data elements into the outcomes study REDCap
database.
Results: Through this iterative process, an ESLI Session Form
and Provider Characteristic Form were created. The Session
Form allows ESLI providers to conﬁrm details of each session’s
setting, participants, parent education/training and/or coaching,
duration, and methods used to target communication skills.
The Provider Form collects information regarding provider
type, education, work setting, and experience. Providers preferred digital forms and submitting data via secure email rather
than using paper forms. Willingness of providers to participate
in prospective data collection depended on work setting, geographical variations, and familiarity with the research site. A
parallel Session Short Form was later designed to allow for retrospective data collection from ESLI session records, if the provider was unable to provide the source data prospectively. To
date, 59 providers have been enrolled in the study including 54
SLPs, 4 Clinical Fellows, and 1 special educator. ESLI Session
Forms have been completed by over 26 providers across 152
total intervention sessions for 27 infants and toddlers with CP/
L in the United States.
Conclusions: Gathering detailed, longitudinal information
regarding ESLI sessions, targets, and therapy methods is feasible
for children with CP/L. The Session, Provider, and Short Forms
represent novel data collection tools that can be incorporated
into outcomes studies.
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236. Documenting the language environment diversity
of infants and toddlers with cleft palate from
Spanish-speaking families via a novel language
questionnaire
Caitlin Cummings (1), Kelly Cordero (1), Chelsea Sommer (1), Adriane
Baylis (1), Sarah Pollard (1), Kathy Chapman (3)
(1) Nationwide Children’s Hospital, Columbus, OH, (2) Barrow Cleft and
Craniofacial Center, Phoenix, AZ, (3) University of Utah, Salt Lake City, UT
Background/Purpose: One in every 5 individuals in the
United States speaks a non-English language in the home
(U.S. Census Bureau, 2020). Language environment variables affect children’s bilingual development, including children born with cleft palate with or without cleft lip (CP/L).
However, few cleft teams have bilingual speech-language
pathologists (SLPs). As a result, SLPs may conduct an
incomplete review of a child’s linguistic background,
which can lead to incorrect diagnoses and interventions.
Currently, there are no standard practices for how SLPs
should assess the language environment of bilingual children
with CP/L. The purpose of this poster is to describe the
development of a language questionnaire (LQ) for young
children with CP/L from Spanish-speaking families and
present the characteristics of the current cohort of children
whose families completed the LQ as part of their ongoing
participation in the national CORNET (Cleft Outcomes
Research Network) speech and surgical outcomes study.
Methods/Description: This poster will describe how a group of monolingual and bilingual cleft-specialist SLPs reviewed existing models of
parent-report measures of language environment in the literature and
summarized variables associated with early bilingual phonological
and language development. Presenters will outline how a unique
LQ in English and Spanish was then created from this information
and trialed with bilingual families before incorporation into
CORNET protocols.
Results: To date, Spanish-speaking families in the CORNET study
have completed the LQ for 130 infants and toddlers with CP/L,
which represents about 14% of total enrollees. Final LQ sections
ask qualitative and quantitative questions regarding parent language background, language exposure onset time(s), and estimates
of children’s language input, output, and proﬁciency. Most children
in the sample (62%) receive bilingual exposure (i.e., are spoken to
in English and Spanish for at least 20% of waking hours) or
Spanish-only exposure (18%) from their primary caregivers.
Families represent Spanish language origins from 14 different
countries. Mexican dialect of Spanish is most commonly reported,
followed by Puerto Rican and Guatemalan. Four percent of children
in the sample receive trilingual language exposure. Further demographic data will be provided, along with details regarding the
LQ’s administration and how it is being used to identify linguistic
subgroups and guide bilingual speech and language analysis
approaches.
Conclusions: The Spanish-English language environments of
infants and toddlers with CP/L in the US are heterogeneous.
Assessing bilingual language environment variables is a bestpractice recommendation within pediatric speech-language pathology, however this consideration is rarely applied to the CP/L population. The LQ is an easily administrated tool that helps gather
information about a child’s diverse language background and can
guide clinical decision-making for SLPs when extensive interviewing is not feasible.
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237. Craniosynostosis in the setting of perinatal
hypophosphatasia: A case series of 3 patients
Erinn Kim (1), Rachel Jenkins (1), emily yang (1), Amanda Gosman (1)
(1) University of California San Diego, San Diego, CA
Background/Purpose: Hypophosphatasia (HPP) is a rare inborn disorder of bone metabolism with an incidence of 1:100,000 births. It characterized by low activity of tissue nonspeciﬁc alkaline phosphatase
resulting in defective mineralization of bones and teeth. 1 The phenotypic expression of HPP is variable ranging from no skeletal mineralization at birth to mild dental abnormalities in adulthood. Perinatal
HPP is the most severe presentation and was considered nearly
always fatal within a few days of birth.1 While craniosynostosis is a
common feature of HPP diagnosed in childhood, enzymatic replacement therapy (ERT) has markedly improved the prognosis of patients
with perinatal HPP making it possible for them to develop craniosynostosis seen in the milder forms.2,3 Herein, we present a case series of
3 patients with the lethal perinatal hypophosphatasia mutation who
received ERT and subsequent treatment for their craniosynostosis.
Methods/Description: 3 patients diagnosed with the lethal variant of
perinatal HPP (diagnosed by both endocrinology and genetics) were
identiﬁed across three separate institutions in North America. All
three exhibited lack of cranial vault mineralization at birth. Each
was started on ERT within the ﬁrst week of life and subsequently
developed craniosynostosis which was evaluated by both neurosurgical and plastic surgical specialties. Each patient’s course was examined as well as the ultimate interventions they underwent for their
craniosynostosis and the outcomes of those interventions.
Results: 2 of the patients exhibited multisuture craniosynostosis and
underwent surgical intervention within the ﬁrst year of life. The ﬁrst
underwent staged multi-suture decompression followed by bi-frontal
distraction. The second underwent posterior vault distraction. The
third patient had craniosynostosis of only the fronto-sphenoidal
suture and no evidence of elevated ICP and subsequently underwent
plastic surgical evaluation and treatment with helmet therapy and
observation. All patients exhibited subsequent improvement in
headshape.
Conclusions: Early ERT therapy coupled with cranial vault remodeling strategies in patients with the lethal variant of perinatal HPP can
yield satisfactory outcomes References: 1. Whtye MP.
Hypophosphatasia-aetiology, nosology, pathogenesis, diagnosis and
treatment. Nat Rev Endocrinol 2016;12:233-46. 2. Di Rocco F,
Baujat G, Cormier-Daire V, Rothenbuhler A, Linglart
A. Craniosynostosis and hypophosphatasia. Arch Pediatr. 2017
May;24(5S2):5S89-5S92. 3. Kosnik-Inﬁnger L, Gendron C, Gordon
CB, Pan BS, van Aalst JA, Vogel TW. Enzyme replacement
therapy for congenital hypophosphatasia allows for surgical treatment
of related complex craniosynostosis: a case series. Neurosurg Focus.
2015 May;38(5):E10.

238. Examining Effective Velopharyngeal Ratio in
Heathy Children using Magnetic Resonance Imaging
Eshan Schleif (1), Neda Tahmasebifard (1), Imani Gilbert (1), Taylor
Snodgrass (1), Gabrielle Stowe (1), Myoung Keun Lee (1), Seth
Weinberg (1), Jamie Perry (1)
(1) East Carolina University, Greenville, NC, (2) University of Pittsburgh,
Pittsburgh, PA
Background/Purpose: Velopharyngeal (VP) ratio has been described
and reported among children with normal anatomy using a variety of
imaging modalities including lateral cephalograms and magnetic
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resonance imaging (MRI). While VP ratio has been a useful tool in
surgical planning for individuals with cleft palate, recent ﬁndings
suggest that the effective VP (EVP) ratio at rest may be a more appropriate indicator of normal parameters for speech. Furthermore, EVP
ratio is better correlated with VP function than VP ratio and provides
a more consistent ratio of VP function across the age span. There is a
need for normative data to be established for EVP ratio to be used in
evaluation of VP function and surgical planning. The purpose of this
study is to establish normative data for EVP ratio among children with
normal anatomy. Additionally, secondary analysis will examine the
presence of sex differences in VP and EVP ratios.
Methods/Description: We measured effective velar length and pharyngeal depth from the MRIs of 1,165 healthy nine- and ten-year-old
girls and boys. All participants self-identiﬁed as White. We then used
these measures to calculate the EVP ratio. After removing extreme
outliers, EVP ratios were available for 1,158 children (579 girls,
579 boys). We generated descriptive statistics and compared EVP
between girls and boys.
Results: The mean EVP ratio in girls was 0.64 (SD = 0.25); the
median value was 0.59 (range: 0.22-2.24). The mean EVP ratio in
boys was 0.60 (SD = 0.22); the median value was 0.55 (range:
0.14-2.16). The distribution in girls and boys showed signiﬁcant deviation from normality. The non-parametric Wilcoxon rank sum test
showed that the EVP ratio was signiﬁcantly greater in females compared to males (p = 0.009). Analysis with data collected thus far
showed no meaningful relationship between age and EVP ratio.
Data collection is ongoing, and the results will be expanded and
updated as additional data becomes available.
Conclusions: Girls and boys show differences in the EVP ratio at ages
nine to ten years. The results of this study can help improve our understanding of normal variation in clinically relevant VP measures.
Furthermore, reported EVP ratio among children with normal
anatomy may aid in the evaluation of VP function and surgical planning for children with repaired cleft palate.

239. Satisfaction of Speech Services in Adolescents
with Cleft Lip and Palate
Taya Kremer (1), Dana Collins (1), Linda Vallino-Napoli (1), Nellie Butler
(3)
(1) University of Minnesota Duluth, Duluth, MN, (2) Nemours Children’s
Health System, Wilmington, DE, (3) Nemours Children’s Health, Center
for Pediatric Auditory and Speech Science, N/A
Background/Purpose: The presence of a cleft lip and/or palate (CLP)
can negatively affect an individual’s conﬁdence and psychosocial outcomes (Waylen et al., 2015). In addition, a person’s physical appearance and speech problems can affect quality of life (Marcusson,
2001). With regard to the adolescent population, the majority of
research has examined the level of satisfaction with physical appearance and surgical outcomes (Noor et al., 2007; Semb et al., 2005).
Many of these individuals have a history of speech therapy,
however, there is little known about their satisfaction with treatment
and outcomes. This study aims to examine adolescents’ satisfaction
of care as it relates to speech-language pathology services for CLP.
Methods/Description: Method Participants Participants in this study
met the following inclusion criteria: a) 13-17 years of age, b) CLP,
and c) currently receiving or had received speech and language
therapy in the past. Participants were recruited via a speciﬁc social
media group with members including parents of children with CLP.
Procedures A survey was constructed to seek information from adolescents about their experience and satisfaction with speech therapy.
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The survey gathered demographic information and included questions
regarding their length of treatment, goals, personal input for treatment,
and overall satisfaction with their speech therapy. A ﬂyer describing
the study was posted on a social media platform whose members
included parents with children with CLP. The parents of eligible participants had access to a link on the initial post which allowed them to
access a consent form and the survey. The survey could be completed
in approximately 10-15 minutes using a computer, tablet, or
smartphone.
Results: Data Analysis Participants’ responses were collected and
summarized using the survey software, Qualtrics©. Data from the
surveys contained no identiﬁable information and were kept in a password protected computer. The data collected through Qualtrics© were
transferred onto an Excel sheet where item by item analysis for frequency of response was performed along with analysis of qualitative
responses for themes.
Conclusions: The results of this study will provide insight regarding
adolescents’ satisfaction of care as it relates to speech-language
pathology services for CLP.

240. Evaluating Efﬁcacy, Global Impact, & Trainee
Perception of International Speech Therapy Trainings
Margaret Lico (1), Pamela Sheeran (1), Catherine Crowley (3)
(1) NYU Langone Health, Wyss Department of Plastic Surgery, New York,
NY, (2) Smile Train, New York, NY, (3) Teachers College Columbia
University, New York, NY
Background/Purpose: This presentation highlights the beneﬁts and
challenges of implementing speech therapy trainings utilizing a
train-the-trainer model. Children born with CL+/-P need comprehensive care from a cleft team to ensure that they can meet their highest
potential and engage in all aspects of life in their communities.
However, in these areas it can be difﬁcult to locate health professionals with the capacity to address cleft palate speech characteristics. As a
result, many children speak with these characteristic speech patterns
post-palate repair. Research has shown that in low- and
middle-income countries (LMICs) a partner hospital model improves
the quantity and quality of cleft care services (Purnell, McGrath, &
Gosain, 2015). However, there are varying models as to how to structure and build these programs once a partner hospital is established.
Limited research has been conducted focusing on the efﬁcacy of
speech therapy trainings intended to provide a sustainable impact on
these communities.
Methods/Description: This poster shares comprehensive data from a
survey distributed to training attendees from the past 5 years.
Trainings were organized by Smile Train and facilitated by local
health professionals who went on to become future trainers. The
survey was distributed in August 2020 and consisted of three sections:
Personal & Demographic information, Global Impact & Outreach,
and Speech Training Feedback. The survey elicited a group of
respondents (n=55) who each attended one or more of 14 trainings
over a ﬁve year span (2015-2020). Authors collected demographic
data of respondents, measured respondents’ self perception of competency in this area before and after speech therapy trainings, and gathered trainee feedback for future trainings.
Results: Surveys were analyzed via SurveyMonkey platform.
Researchers analyzed trainee’s multiple choice selections, scaled
scores, and open-ended responses. Results indicated that trainee conﬁdence in treating those with speech conditions resulting from a CL
+/-P signiﬁcantly increased after the training (on average, trainee conﬁdence was scored a 4/10 before training and improved to 9/10 after
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training). Further, 56% of trainees have now begun to train other
health professionals in their communities. Constructive feedback
included the need for continuing education after trainings concluded
and the need to address the lack of resources/funding in home countries. Finally, trainees report difﬁculties in implementing tools
acquired from the trainings as a result of the COVID-19 pandemic.
Conclusions: Utilization of a train-the-trainer model for speech trainings can provide a lasting, sustainable impact for LIMCs based on
respondent feedback. Continued survey distribution is imperative to
continuously evaluate the efﬁcacy of these trainings. Further discussion is also needed to determine how trainings can effectively
provide tools and education within the constraints of the COVID-19
pandemic.

241. Rights of patients with clefts to free feeding
Suely Barros (1), Joao Busqueti (1), Iorrane Cunha da Silva Silva (1),
Giovana Rosa (1), Daniela Ferreira (1), Caroline Sposito (1), Daniella
Doreto (1), Maria Julia Costa Villela (1), Mario Cesar Pinto (1), Diego
Villela (1), Cleide Carrara (1), Cristiano Tonello (5)
(1) University of SãoPaulo, Bauru, SãoPaulo, (2) UNIVERSITY OF SAO
PAULO, Bauru, SãoPaulo, (3) University of Londrina, Londrina, Parani,
(4) Hospital for Rehabilitation of Craniofacial Anomalies, Bauru, São
Paulo, (5) Hospital de Reabilitao de Anomalias Craniofacial- USP, Bauru,
São Paulo
Background/Purpose: In Brazil, the Organic Health Law n. 8080/90
establishes that ’health is a fundamental human right, and the State
should provide the essential conditions for its full exercise’, that
’Health actions are intended to guarantee people and the community
conditions of physical, mental and social wellbeing (art. 3 single paragraph)’ and also, ’in the case of children, their rights to life, health
and food must be guaranteed with absolute priority’ (item I, article
227). These were ratiﬁed by the National Program for the
Improvement of Access and Quality of Primary Care (PMAQ-AB),
which aims to distribute infant formulas and milks in health facilities.
However, in practice, it is observed that it is not an easy task to obtain
these products with support from the State. This becomes even more
serious when the baby has cleft lip and palate, due to the increased risk
of feeding disorders that lead to malnutrition. The aim of the present
study was to characterize a sample of children born with cleft to identify the barriers related to feeding and transportation. Also, the study
aimed to characterize, when there was any subsidy, if it was provided
by the State or the private network.
Methods/Description: The study selected 158 patients with cleft lip
and palate, aged 0 to 2 years, who attended HRAC/USP for their
ﬁrst appointment, from January 10th 2021 to August 10th 2021.
They were evaluated, by medical records, as to their socioeconomic
status and the distance between their city and the health institution.
By telephone, they answered if they received feeding aid and/or transportation and, if positive, who provided this subsidy.
Results: Among the 158 patients analyzed in the period, 29.1%
(n=46) did not answer the calls. Among the 112 contacted, 46.4%
(n=52) did not receive subsidy for transportation; 48 (42.9%) traveled
between 300 and 600km to reach the institution and 75% had low
socioeconomic level (US280.00 per month/family). Twenty-ﬁve
patients (22.3%) attempted to achieve feeding aid from the State
and succeeded; 6 (5.4%) attempted and failed; 35 (31.3%) did not
attempt because they did not know their rights; 17 (15.2%) were
breastfeeding and 12 (10.7%) received assistance from an American
charity organization.
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Conclusions: A large number of patients (78%/ n=87) did not receive
support from the State for food and transportation, either because of
State refusal or because of lack of knowledge on their rights.
Among these, 84 (75%) had low socioeconomic level. This work
was supported in part by the Smile Train, Inc.

242. The Inﬂuence of MRI on Quality and
Measurement Consistency on the Anatomy of the
Velopharynx
Abigail Haenssler (1), Katelyn Kotlarek (1), Joshua Chen (1), Xiangming
Fang (1), Yifan Guo (1), Kazlin Mason (1), Michael Webb (1), Jamie
Perry (1)
(1) East Carolina University, Greenville, NC, (2) University of Wyoming,
Laramie, WY, (3) Children’s Hospital of the King’s Daughter, Norfolk,
VA, (4) University of Virginia, Charlottesville, VA
Background/Purpose: MRI has gained considerable interest
due primarily to the numerous advantages of MRI over traditional velopharyngeal imaging techniques, such as nasendoscopy and videoﬂuoroscopy. Numerous studies have shown
the ability of MRI to evaluate the levator veli palatini
muscle location and the function of the muscle during
speech among patients with cleft palate (Ha et al., 2007;
Kotlarek and Perry, 2017; Perry et al., 2018). Previous data
support the validity of velopharyngeal imaging across clinical MRI scanners when using similar imaging parameters.
However, less clear is whether the image sequence and use
of 3D imaging techniques impact the image quality and
ability to identify key velopharyngeal variables. The
purpose of this study is to evaluate perceived image
quality, conﬁdence in identifying key velopharyngeal landmarks, and reliability of making velopharyngeal measures
between 3D and 2D imaging methods and between the T1,
T2, and PD-weighted sequences.
Methods/Description: A total of 12 healthy participants were recruited
to participate in the study. MRI sequences were established to create
comparable in-plane image resolutions and included 2D T1, T2,
PD-weighted and 3D T1, T2, PD-weighted scans. MRI data were
compiled into a Qualtrics survey that displayed the MR image and a
series of questions. Three raters complete the survey by responding
to a series of questions for each image to gather their opinion of the
overall image quality for velopharyngeal imaging and their ability
to identify key anatomic features within the images. A single rater
evaluated the reliability of making measures between 3D and 2D
imaging methods and between the T1, T2, and PD-weighted sequences to determine if image type (2D and 3D) or image sequence (T1,
T2, PD-weighted) resulted in different values for key velopharyngeal
landmarks.
Results: An ANOVA revealed image quality was rated signiﬁcantly
different based on the scan type (p < 0.001) and the sequence used
(p = 0.015). Image quality was rated higher among 2D MR images
compared to 3D. Raters ranked image quality higher with images
obtained using T2 sequences compared to images obtained using
T1 and PD-weighted imaging methods. When identifying key velopharyngeal landmarks, raters favored 3D sequences over 2D
sequences.
Conclusions: Results of the study suggest the scan type and sequence
used are factors that likely do not impact the reliability of measures.
Based on image quality, the recommended technique for velopharyngeal imaging would be using a 2D T2-weighted technique. However,
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based on the ability to identify key landmarks, a 3D T1- or
PD-weighted technique was favored.

243. Where is the Care? Identifying the impact of
rurality and population density on SLP caseloads and
management decisions for children with cleft lip and
palate
Makaela Purcell (1), Katelyn Kotlarek (1), Katelan Rogers (1), Kazlin
Mason (1)
(1) University of Virginia, Charlottesville, VA, (2) University of Wyoming,
Laramie, WY
Background/Purpose: Nearly 21% of the US population lives in rural
areas (Valet et al., 2009). Challenges in providing care in rural communities are often reported, which can lead to disparities in resources
available to clinicians and patients (Galambos, 2005). Studies have
reported differences in training and practice patterns regarding management of children with cleft lip and/or palate (CLP) (Bedwinek
et al., 2010; Hardin-Jones et al., 2019). However, differences were
not assessed relative to clinician demographics and clinic location.
The purpose of this study was to examine the practice patterns and
caseloads of speech-language pathologists (SLPs) across areas of differing rurality (population density and geographic isolation). It was
hypothesized that practice patterns and resources of SLPs practicing
in rural areas differ from those of SLPs practicing in areas of
greater population density.
Methods/Description: A national survey was conducted to identify the
impact of rurality on training, experience, and the treatment decisions
of SLPs for children with CLP. Sub-county classiﬁcations that delineate different levels of rurality, including rural-urban commuting areas
and frontier/remote area codes, were utilized. Descriptive statistics
were used to identify differences in resources, comfort level, and
current caseloads for SLPs treating children with CLP. Chi-square
analyses were conducted to determine the impact of population
density on treatment decisions.
Results: Nearly 83% of SLP respondents (N=358) have provided care
for a child with CLP and 41.4% of these SLPs have had ﬁve or more
children with CLP on caseload throughout their career. There were no
signiﬁcant differences in rurality of practice setting for the likelihood
of treating child with CLP, X2 (3) = 3.275, p = 0.351. When asked
what resources were available to conduct resonance evaluations for
children with CLP, signiﬁcant differences were present between
rural, town, suburban, and metropolitan based SLPs, X2 (9) =
17.97, p = 0.035. Metropolitan-based SLPs were more likely to
have access to imaging while town/suburb-based SLPs had more
access to instrumentation, such as nasometry. Rural SLPs relied
most on perceptual assessments. More SLPs in rural settings
(19.2%) reported feeling uncomfortable treating children with CLP
compared to those in metropolitan settings (8.2%). The majority of
SLPs indicated they would refer a child to their cleft team if they
had questions related to resonance (57%) and/or if the child had not
seen the team in over a year (45%), but SLPs in rural settings reported
the nearest cleft team was two or more hours away (40%), with 10% of
rural SLPs reporting distances of more than four hours.
Conclusions: Children with CLP are seen equally across the US, with
a majority of SLPs reporting having this population on their caseload.
Rurality of practice location may impact treatment decisions related to
the care of children with CLP, especially surrounding access to instrumentation, imaging, and team care.

Abstract
244. Scalp-Ear-Nipple Syndrome (SEN) in a Pediatric
Patient with Multiple Comorbidities: A Case Report
Katelyn Lewis (1), Lauren Pomerantz (1), Lake Lindo (1), Kaveh Asadi (1),
Rajendra Sawh-Martinez (2)
(1) University of Central Florida, Orlando, FL, (2) Advent Health for
Children, Orlando, FL
Background/Purpose: Scalp-Ear-Nipple Syndrome, or Finlay-Marks
Syndrome, is an extraordinarily rare syndrome characterized by
abnormalities of the scalp, ears, and nipples. The exact prevalence
and frequency are unknown due to the paucity of the disease. With
less than 15 independent cases reported, any ﬁndings are important
to disseminate. In this case, we report a male neonate born with a
large Aplasia Cutis Congenita defect, cupped ears, and bilateral
athelia.
Methods/Description: We present a case of a male neonate with SEN
Syndrome, born to a G1P1 woman at 37 weeks’ gestation. The patient
exhibited the key symptoms of a large Aplasia Cutis Congenita defect,
cupped ears, and bilateral athelia. Notable comorbidities included respiratory distress, pneumothorax, pulmonary hypertension, patent
ductus arteriosus, left upper eyelid coloboma, and Klinefelter’s syndrome. Upon birth, the patient was immediately transferred to the
NICU for respiratory treatment, and 26 hours following birth he
was brought into surgery for correction of the ACC defect. This
case presentation focuses on the SEN-related ﬁndings and potentially
associated eye deformity. Physical examination at four weeks of age
elicited a large Aplasia Cutis Congenita defect located on the right
occipital scalp, mid-occipital scalp, and left occipital scalp. This
wound had been present since birth and is believed to be a feature
of Scalp-Ear-Nipple (SEN) syndrome. The wound displayed an associated alopecia, tissue hyper-granulation, and loss of calvarium.
Additionally, the patient was noted to have a bilateral ’cupped ear’
deformity, bilateral athelia, and left upper eyelid coloboma. At 4
months of age, genetic testing identiﬁed a KCTD1 gene mutation,
further supporting the SEN syndrome diagnosis. The KCTD1 gene
mutation is a missense mutation that alters transcriptional repressor
activity of the BTB domain. Karyotype analysis demonstrated a genotype of 47 XXY, conﬁrming Klinefelter Syndrome. It is currently
unknown if the various symptoms in this presentation are
interconnected.
Conclusions: Scalp-Ear-Nipple (SEN) syndrome, also called
Finlay-Marks syndrome, is a rare, autosomal dominant congenital disorder characterized by concurrent abnormalities of the scalp, ears, and
nipples. Patients with this syndrome typically present with Aplasia
Cutis Congenita, cupped ears, and athelia. Due to the paucity of the
reports and understanding of the phenotype, each case presents opportunities for review and education. Further analysis of SEN syndrome
is necessary to ascertain which symptoms and abnormalities are critical and important to address. Beyond the scalp, ears, and nipples, we
propose the addition of ophthalmic and cardiac symptoms to the definition given the apparent prevalence and critical nature of the defects.

245. IMPACTS ON THE TREATMENT OF CLEFT LIP
AND PALATE DURING THE COVID 19 PANDEMIC
IN BRAZIL.
Talita Fernandes (1), Sonia Mesquita (1), Cristiano Tonello (3)
(1) Hospital for Rehabilitation of Craniofacial Anomalies - University of São
Paulo, Bauru, São Paulo, (2) HRAC -University of São Paulo, Bauru, São
Paulo, (3) Hospital de Reabilitao de Anomalias Craniofacial- USP, Bauru,
Sao Paulo
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Background/Purpose: During the COVID 19 pandemic in Brazil, for
a period of six months to a year and by determination of the National
Supplementary Health Agency (ANS), elective health procedures
were suspended in public and private hospitals, including cleft lip
and palate treatment. The measure took into account the high occupancy rates of Intensive Care Unit (ICU) beds in the country and
the prevention of contamination. For a condition such as cleft lip
and palate, can be harmful to the patient. To report the impacts on
cleft lip and palate treatment during the COVID 19 pandemic in
Brazil.
Methods/Description: Exploratory and descriptive research with 55
accredited cleft lip and palate treatment centers and partners of an
international philanthropic institution.
Results: Among the of 55 partners centers (100%), 11% provided
essentially multidisciplinary outpatient care and 89% provided surgical procedures besides the outpatient care. In the latter, 100% of the
surgeries were postponed but, with the support of the International
Philanthropic Institution, the 55 centers continued to provide integral
care, including nutrition, speech therapy, social service, dentistry and
psychological support to the patients through telemedicine. This
online working method has saved lives, such as breastfeeding and
proper nutritional counseling for mothers of babies born with the malformation. Doctors from these partner centers have treated thousands
of patients remotely, providing vital guidance to families, following
up with new patients who were waiting for their surgeries. They
also received personal protective equipment (PPE) and essential
equipment, such as pulse oximeters and non-contact infrared thermometers, so they could continue to care for patients with clefts, protecting against COVID-19. As government restrictions begin to ease
around the world, there is a cautious resumption of free cleft lip and
palate surgeries and life-saving outpatient follow-ups. Partner
centers are developing safe surgery guidelines in accordance with regulations and recommendations from local and global Medical
Advisory Boards allowing for continuity of care and a full and productive life for patients.
Conclusions: The COVID-19 pandemic postponed the treatment of
many children with cleft lip and palate in Brazil, but gave the
partner centers the possibility to study in depth the problems relevant
to clinical practice. It was in this context that the International
Philanthropic Institution promoted online training with the teams,
covering the integral care of the cleft patient, from the ﬁrst consultation to the surgical treatment and multidisciplinary continuity.

246. "Growing up and taking control": young peoples’
narratives on transition from child-to-adult care
within UK cleft lip and palate services
Danielle McWilliams (1), Maia Thornton (1), Matthew Hotton (1), Marc
Swan (1), Nicola Stock (5)
(1) Centre for Appearance Research, University of the West of England,
Bristol, UK, (2) Centre for Appearance Research, University of the West
of England, Bristol, Avon, (3) Spires Cleft Centre John Radcliffe Hospital,
Oxford, Oxfordshire, (4) Oxford University Hospitals NHS Foundation
Trust, Oxford, United Kingdom, (5) University of the West of England,
Bristol, Bristol
Background/Purpose: Children born with cleft lip and/or palate (CL/
P) will often continue treatment into adulthood, at which point they
become more involved in medical decision-making. Existing literature across CL/P and other health conditions indicates this can be a
difﬁcult transition for young people, and may result in dissatisfaction
or disengagement with treatment if not well managed. The aim of this
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study was to qualitatively explore young people’s experiences of
moving from child to adult care within CL/P services in the United
Kingdom (UK).
Methods/Description: Semi-structured interviews were carried out
with 15 young adults born with CL/P aged 16-25. Data were analysed
using inductive thematic analysis.
Results: Three overarching themes were identiﬁed. The ﬁrst theme
(’It’s my time’) explored the shift in responsibility from the caregiver
to the young person, the participant’s perceived level of involvement
in their care, the role of the health professional, and the emotional
impact of treatment. The second theme (’Creating a voice for
myself’) focused on young people’s motivations for being involved
in treatment, what empowered them to make their own decisions,
and dynamics of control and power over their treatment. The third
theme (’It’s a bit late’) explored instances of missed opportunity,
where young people felt that they were not supported to make decisions or be heard, the importance of consistent care in transition,
and the relationship that young people’s experiences has on the
trust they have in professionals. All participants reported feeling
underprepared for being legally responsible for their own medical
decisions upon reaching early adulthood.
Conclusions: Young adults born with CL/P in the UK may require
signiﬁcant support in the lead-up to and the period after they
become responsible for their own medical decisions. CL/P teams
should be mindful that young people may have questions and concerns throughout their transition and may need support to voice
these. Future research could seek to triangulate these ﬁndings with
similar data from healthcare professionals and caregivers, with a
view to developing guidance and/or resources speciﬁcally aimed at
supporting transition in CL/P services.

247. Facilitating person-centered care in cleft lip and/
or palate: the validation, deployment, and clinical
experience of the CLEFT-Q Computerized Adaptive
Test
Conrad Harrison (1), Inge Apon (1), Kenny Ardouin (1), Chris Sidey-Gibbons (1),
Anne Klassen (1), Stefan Cano (1), Karen Wong Riff (1), Andrea Pusic (1),
Sarah Versnel (1), Maarten Koudstaal10, Alexander Allori11, Carolyn
Rogers-Vizena12, Marc Swan13, Dominic Furniss14, Jeremy Rodrigues14
(1) University of Oxford, Oxford, United Kingdom, (2) Erasmus MC,
Rotterdam, Netherlands, (3) University of Canterbury, Christchurch, South
Island, (4) MD Anderson, Houston, TX, (5) McMaster University,
Hamilton, Ontario, (6) Modus Outcomes, Letchworth Garden City, UK, (7)
Hospital for Sick Children, University of Toronto, Toronto, Ontario, (8)
Harvard Medical School, Boston, MA, (9) Erasmus University Medical
Center, Rotterdam, Other, 10Erasmus University Medical Center,
Rotterdam, Netherlands, 11Duke University, Durham, NC, 12Boston
Children’s Hospital, Boston, MA, 13The Spires Cleft Centre, Oxford, Oxon,
14
University of Oxford, Oxford, Oxon
Background/Purpose: The CLEFT-Q is a patient-reported outcome
measure (PROM) that assesses facial appearance, facial function,
and cleft-related quality of life. The PROM has a high level of
content validity and construct validity and makes up a large proportion
of the International Consortium for Health Outcomes Measurement
Standard Set for cleft lip and/or palate. Previously, we have demonstrated the potential for computerized adaptive testing (CAT) to
make CLEFT-Q scales shorter and more personalized by selectively
administering the most appropriate items for an individual, based on
their previous responses. This may improve the PROM’s uptake by
reducing the burden of administration. In this study, we aimed to
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validate existing CAT algorithms, develop a user interface for
CLEFT-Q CAT administration, deploy the platform and evaluate
end-user experience.
Methods/Description: CAT algorithms were calibrated and validated
with international cross-sectional studies that ran from October
2014 to November 2016 and November 2015 to April 2019 respectively. CAT settings were determined in a multistakeholder workshop
and a user interface was developed using R and Concerto. The platform was prospectively piloted in the UK and the Netherlands.
Patient and clinician experiences were explored through semistructured interviews. Agreement between full-length CLEFT-Q
score and CAT score, in the validation dataset, across different
CAT assessment lengths, was measured by Pearson correlation coefﬁcient, root mean squared error (RMSE) and 95% limits of agreement.
User experience was synthesized through an inductive thematic
analysis.
Results: The length of all 8 CLEFT-Q scales in the International
Consortium for Health Outcomes Measurement Standard Set combined was reduced from 76 to 59 items. CAT assessments reproduced
full-length CLEFT-Q scores accurately (RMSE of 2-5 out of 100).
The platform was perceived to improve clinical communication and
facilitate shared decision making.
Conclusions: Our platform can improve cleft care by facilitating
routine CLEFT-Q uptake. CLEFT-Q CAT scores can interpreted
with our free online Score Checker app that compares a person’s
score to those from people with matched clinical and demographic
characteristics.

248. Adapting Nasopharyngoscopy Training in the
COVID Era
Adriane Baylis (1), John Munday (1), Hannah Bergman (1), Makaela
Somma (1), Jordan Halsey (1), Richard Kirschner (1)
(1) Nationwide Children’s Hospital, Columbus, OH, (2) Children’s Hospital
of Philadelphia, Philadelphia, PA, (3) Johns Hopkins All Children’s Hospital,
St. Petersburg, FL
Background/Purpose: Comprehensive hands-on clinical training in
nasopharyngoscopic evaluation of VP closure for speech has been
increasingly difﬁcult for trainees to obtain since the onset of the
COVID-19 pandemic. Due to various restrictions in availability of
PPE, equipment, and training space, as well as potential risks to providers and trainees, an alternative approach for teaching this important
clinical skill was developed. This presentation will describe an innovative approach to nasopharyngoscopy training using simulation.
Methods/Description: Training was coordinated through a
state-of-the-art Simulator Center with the assistance of vendor
technical support. First, a didactic session was led by an experienced craniofacial SLP regarding equipment speciﬁcations,
speech sampling, imaging rating procedures, patient safety, and
universal and COVID-speciﬁc precautions. Then, simulator training proceeded using a life-like pediatric patient simulator model
to perform mock assessment of velopharyngeal closure for
speech. This presentation will include photo and video images of
the simulator room, equipment, and demo sessions.
Results: Four fellows have completed simulator training (2 surgeons,
2 speech pathologists) at this time.
Conclusions: Traditional nasopharyngoscopy training can be adapted
using simulation approaches, to provide safe and effective training in
the COVID era.
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249. TRAINING FOR THE MOTHERS OF
CHILDREN WITH CLEFT USING
INSTRUCTIONAL MANUALS
Suely Barros (1), Maria Julia Costa Villela (1), Nivaldo Alonso (1), Maylla
Manso (1), Rosana Prado (1), Eliane Arena (1), Haline Miguel (1),
Armando Trettene (1), Telma Felix (1), Cleide Carrara (1), Gabriel Peres
(1), Adriane Mendes (1), Gisele Guerra (1), Camila Ferreira (1),
Cristiano Tonello (8)
(1) University of São Paulo, Bauru, São Paulo, (2) UNIVERSITY OF São
Paulo, Bauru, São Paulo, (3) University of São Paulo, São Paulo, CT, (4)
Hospital for Rehabilitation of Craniofacial Anomalies, Bauru, São Paulo,
(5) UniSagrado University, Bauru, São Paulo, (6) Smile Train Inc, Bauru,
SãoSÃ£o Paulo, (7) Smile Train Brasil, Bauru, São Paulo, (8) Hospital de
Reabilitao de Anomalias Craniofacial- USP, Bauru, São Paulo
Background/Purpose: Infants with cleft lip and/or palate require
special care from birth in order to adapt to the cleft and overcome
insufﬁcient suction, difﬁculties in breastfeeding, insufﬁcient food
intake, and malnutrition. Early nutritional intervention, as well as
nutritional care and guidance, are extremely important for them to
achieve their potential in terms of growth, development, and preparation for surgery. Mothers should receive training and have access to
appropriate feeding assistance to optimize their children’s nutrition,
health, and survival rate. The purpose is to provide feeding assistance
by training mothers, using the manuals prepared by our specialized
multidisciplinary team.
Methods/Description: Planning, preparation and dissemination of
instruction/educational manuals that are accessible and easy to understand, by the team of otolaryngologists, pediatricians, nurses, nutritionists, speech-language therapist, dental professionals, and
lactation specialists who prepared straightforward and fun manuals
that have been used since May 2021, in treatment centers all over
Brazil.
Results: Breastfeeding Manual: the importance of breast milk; breast
physiology, latching; various breastfeeding positions; expressing
breast milk manually or using a pump; best nipple for each cleft,
breastfeeding position; burping (eructation); types of milk formulas
and dilution, hygiene, and preparation techniques. Manual on
Introducing Food and Feeding in the Post-Surgical Feeding and
Foods: introducing additional foods, food quality and quantity; techniques to offer food; child positioning; food consistency; care after lip
surgery (cheiloplasty) and after palate surgery (palatoplasty), such as:
raising the crib; using bracelets to prevent the child from touching his/
her mouth and thus hindering the healing process; when to change the
food consistency; weaning from the bottle and paciﬁer, and the use of
glasses and spoons; recipes. Manual Guide to Anthropometric
Measurements: teaching mothers to check their children’s weight,
height, head, thoracic, and brachial circumference and to send this
information to nutritionists/pediatricians, for monitoring and interventions, as needed.
Conclusions: Since the onset of the COVID-19 pandemic, the need
to provide training to the parents of patients with cleft has become
increasingly evident, so as to provide nutritional care at home
needed for the appropriate growth and development of infants,
even with less frequent in-person appointments. Considering that
cleft babies begin to be submitted to surgical procedures at 3
months old, nutritional care must include growth, development,
and preparation for these surgeries. Providing support for
the mothers is essential for them to overcome challenges and to
adopt best practices in feeding their children. Training them to do
that is certainly the best way. This work was supported by Smile
Train, Inc.
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250. Psychological health in caregivers of children
affected by craniosynostosis: results from a national
survey study and the development of a support
booklet.
Bruna Costa (1), Karen Wilkinson-Bell (1), Anna Kearney (1), Jo Horton
(1), Wendy Edwards (1), Nicola Stock (6)
(1) Centre for Appearance Research, University of the West of England,
bristol, United Kingdom, (2) Headlines Craniofacial Support, St Albans,
At Albans, (3) Alder Hey Childrenâ€™s Hospital, Liverpool, Liverpool,
(4) Birmingham Women and Children’s Hospital, Birmingham,
Birmingham, (5) Headlines Craniofacial Support, St Albans, St Albans,
(6) University of the West of England, Bristol, Bristol
Background/Purpose: Craniosynostosis is a complex craniofacial condition occurring in 1:2,000 live births. Research suggests caregivers of
children born with craniofacial conditions may experience a range of
psychosocial challenges. Yet, understanding of the psychosocial
impacts of those affected by craniosynostosis speciﬁcally, remains poor.
Methods/Description: In a UK-wide collaboration between the Centre
for Appearance Research (CAR) and the charity Headlines
Craniofacial Support, an online survey, consisting of standardised
measures and open-ended questions, was designed. Materials were
developed in collaboration with specialist Clinical Psychologists
and parent representatives.
Results: Caregivers (n = 111) highlighted positive aspects of having a
child with craniosynostosis. However, compared to general population norms, they also reported higher levels of stress and anxiety,
and lower levels of resilience, optimism and relationship satisfaction.
Despite these challenges, only 27% of caregivers had accessed psychological support. Qualitative responses provided additional insights
into caregivers’ experiences and unmet support needs.
Conclusions: Caregivers of children with craniosynostosis may be at
risk of adverse psychological outcomes. In an initial response to
these ﬁndings, Headlines and CAR co-produced a psychoeducational
support booklet for caregivers, which is now available across the UK.
Content includes: information about craniosynostosis; common concerns among caregivers; photographs and quotes from families; signposting to sources of support; self-help coping techniques; and advice
from other caregivers. This booklet was evaluated with a 100% acceptability rating among caregivers and healthcare professionals. Routine
screening for psychological distress and open access to support
across the lifespan through craniofacial teams is also indicated.

251. Anterior ’W’ Tongue Reduction for Macroglossia
in Beckwith-Wiedemann Syndrome
Imran Rizvi (1), Bar Ainuz (1), Emily Geisler (1), Rami Hallac (1), Jeyna
Perez (1), Alex Kane (5)
(1) University of Texas Southwestern School of Medicine, Dallas, TX, (2)
UT Southwestern medical center, Dallas, TX, (3) University of Texas
Southwestern Medical Center, Dallas, TX, (4) Analytical Imaging and
Modeling Center, Children’s Health, Dallas, TX, (5) UT Southwestern
School of Medicine, Dallas, TX
Background/Purpose: Macroglossia occurs in 80% to 99% of patients
with Beckwith-Wiedemann syndrome (BWS) and a variety of surgical
techniques for tongue reduction are offered by surgeons. The purpose
of this study is to evaluate the postoperative outcomes of the anterior
’W’ tongue reduction technique in patients with BWS.
Methods/Description: A retrospective review was conducted of all
patients diagnosed with BWS that underwent an anterior ’W’
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tongue reduction for macroglossia in the past 7 years, performed by 2
surgeons. Demographics, procedural characteristics, perioperative
outcomes, and complications were assessed.
Results: A total of 19 patients met inclusion criteria consisting of 8
male and 11 female patients. The mean age at the time of surgery
was 405 days, mean surgeon operating time was 1.06 h, and mean
length of follow-up was 467 days. Postoperative oral competence
was observed in 100% of patients. There was no reported history of
sleep apnea or airway compromise. Speech delay was seen in 4
patients pre- and postoperatively. Feeding issues decreased from 7
patients preoperatively to 1 patient postoperatively. Preoperative prevalence of class III malocclusion (53%) and isolated anterior open bite
(26%) decreased postoperatively to 37% and 16%, respectively. The
only reported complications were superﬁcial tip wound dehiscence
in 3 patients treated with nystatin antifungal therapy. None of the
patients required revisional surgery.
Conclusions: Patients treated with the anterior ’W’ tongue reduction technique had low rates of perioperative complications and signiﬁcant
improvements in oral competence. Anterior ’W’ tongue reduction is
safe and effective for the correction of macroglossia in patients with BWS.

252. Strategies to Effectively Integrate Clinical
Research into the Cleft/Craniofacial Clinic
Alyssa Fogolin (1), Adriane Baylis (1)
(1) Nationwide Children’s Hospital, Columbus, OH
Background/Purpose: Conducting clinical research in a fast-paced multidisciplinary cleft/craniofacial clinic is challenging for most investigators and study coordinators, even those with signiﬁcant research
experience. Patients and families may be less receptive to study enrollment or the completion of study procedures after long team visits.
Clinic providers and research team members may be unfamiliar with
ways to maximize study recruitment and data collection directly in
the clinic setting. Thus, identifying ways to maximize data collection
during clinic visits and to ensure continued ﬂow and efﬁciency of the
team visit is critical. The purpose of this poster presentation is to
discuss how to best integrate the role of a craniofacial research coordinator into the cleft/craniofacial team setting and to highlight strategies
for how to best incorporate research into team visits.
Methods/Description: This poster is designed for research coordinators,
investigators, and other research professionals who want to improve the
integration of research conduct in their cleft/craniofacial clinic. The
poster will describe tips and strategies for maximizing study recruitment
and enrollment and for maximizing team member engagement and
support of research in the clinic setting. Examples of successful
approaches used with three ongoing NIH-funded prospective clinical
research studies, which have enrolled and collected data from over
200 children in the past two years, will be provided. Strategies to overcome communication barriers and logistical challenges of integrating
research into clinic will also be described. Lastly, the poster will
provide tips for ensuring compliance with HIPAA and IRB regulations
in the conduct of clinical research activities.

253. A New Subpopulation: Cleft Lip and/or Palate in
Infants Prenatally Exposed to Opioids
Brenda Louw (1), Kerry Proctor-Williams (2)
(1) East Tennessee State University, Johnson City, TN, (2) East Tennessee
State University, Johnson City, TN
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Background/Purpose: Caught in the current US opioid epidemic are
pregnant women, putting their infants at immediate health risk
(Kocherlakota, 2014), including increased incidence of CL/P (Danis
et al., 2020; Mullens et al., 2019). These recent large retrospective
cohort studies, respectively indicated a higher prevalence of CL/P in
infants with Neonatal Opioid Withdrawal Syndrome (NOWS) of
3.13 and 6.79 per 1,000 live births compared to 1.35 and 1.63 per
1,000 live births in the general population. This has important implications for teams and cleft care. The association between NOWS and
CL/P, suggests that prenatal exposure to opioids may be an environmental risk factor in the development of CL/P. The purpose of our
study was to extend understanding of the relationship between CL/P
and prenatal opioid exposure through more speciﬁc deﬁnition of the
sample, in two ways: we added a novel experimental group of
infants prenatally opioid exposed (OE) but not requiring pharmacological intervention, and we conﬁrmed that infants coded as NOWS
actually met diagnostic criteria for NOWS. We hypothesized that
across CL/P categories, infants with NOWS would have higher prevalence rates and odds ratios than our reference group of infants with no
opioid exposure (NOE).
Methods/Description: This study represents an exploratory, retrospective cohort study design based on deidentiﬁed newborn medical health
records during a ﬁve-year period from a health system in South
Central Appalachia. They yielded our three cohorts of infants: (1)
infants with OE (n=168); (2) infants with NOWS (n=294); and (3)
the reference group of infants with no opioid exposure (NOE;
n=16,090). ICD-9/10 codes provided the CL/P status of infants.
Associations between NOWS and CL/P were quantiﬁed by calculating prevalence rates and odds ratios for the OE, NOWS, and NOE
groups. Associations with other potential confounding variables
were compared among all three groups.
Results: Prevalence rates per 1000 live births for infants with OE at
35.71 and NOWS at 6.80 were signiﬁcantly higher than those found
for infants with NOE at 1.37. Comparison of the OE and NOE
groups revealed signiﬁcantly increased odds for CL/P, isolated cleft
palate (CP), cleft lip (CL), and cleft lip and palate (CLP) ranged
from19.26-41.81 (all ps <.008). Comparison of the NOWS and
NOE groups revealed signiﬁcantly higher odds ratios for CL/P and
CP (5.00 and 10.98; ps <.03) but not for CL and CLP.
Conclusions: The signiﬁcantly increased prevalence rates and odds
ratios for CL/P in infants with OE adds new evidence to that now
established in three large scale studies for infants with or NOWS
(Danis et al., 2020; Mullens et al.,2019; Proctor-Williams & Louw,
2021). Together they offer evidence that prenatal opioid exposure
should be considered among the critical environmental risk factors
that can contribute to CL/P. These ﬁndings have important implications for team care.

254. COMPARING THE MORPHOMETRIC
OUTCOMES OF OPEN AND ENDOSCOPIC
SAGITTAL SYNOSTOSIS REPAIR
Leah Chen (1), Ezgi Mercan (1), Benjamin Massenburg (1), Amy Lee (1),
Richard Ellenbogen (1), Richard Hopper (1), Craig Birgfeld (2)
(1) University of Washington School of Medicine, Seattle, WA, (2)
Craniofacial Center, Seatte Children’s Hospital, Seattle, WA
Background/Purpose: Endoscope-assisted suturectomy (ES) coupled
with postoperative helmet therapy is offered as a less aggressive alternative to posterior vault remodeling (PVR) for patients presenting
with isolated sagittal synostosis before 4 months of age. The
purpose of this study was to compare the morphometric outcomes
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of ES and PVR, both immediately after surgery and two years after the
procedure.
Methods/Description: Computed tomography scans (CTs) of nineteen
ES patients and nineteen age- sex-, and ethnicity-matched PVR
patients obtained preoperatively (t0), immediately postoperatively
(t1), and 2-years postoperatively (t2) were included. CTs from agematched patients with no craniofacial abnormalities were used as
normal controls (N=57). Using the CTs, morphometric measurements
including cranial length, width, pterion-pterion distance, cranial
index, frontal bossing angle, and cranial vault volumes were calculated for both cohorts and control CTs, for all three timepoints.
Measurements between the ES cohort, PVR cohort, and controls
were compared using paired t-tests, with signiﬁcance set at p < 0.05.
Results: Both ES and PVR cohorts had longer, narrower skulls, with
signiﬁcant frontal bossing, larger anterior vaults, and smaller middle
vaults compared to controls at t0. Following surgery at t1, cranial
width and posterior vault volume increased in the PVR cohort, resulting in signiﬁcantly wider skulls and larger posterior vaults compared
to the ES cohort. Middle vault volume increased for both cohorts and
was not different from controls. Signiﬁcantly acute bossing angles and
larger anterior vault volumes persisted for both cohorts. At t2, cranial
length, width, and cranial vault volumes for the PVR cohort were not
signiﬁcantly different from controls. However, the ES cohort had signiﬁcantly lower cephalic indices with longer and narrower skulls.
Bossing angle and anterior cranial vault volume for both PVR and
ES cohorts normalized and were not different from controls. Our
chart review revealed that on average, the ES cohort underwent
shorter surgeries, with shorter anesthesia durations, and less blood
loss compared to the PVR cohort. ES patients were followed for an
average of 389 days longer than PVR patients.
Conclusions: Both surgical techniques addressed middle vault constriction and increased cranial width at t1. Compared to the ES
cohort, the PVR cohort achieved shape outcomes and cephalic
indices that were closer to the control CTs at t2. For both cohorts,
anterior cranial vault volume and bossing angle normalized to
match controls at t2. Our chart review found differences in anesthesia
exposure, blood loss, and follow-up duration. However, our study
did not measure treatment burden and other factors that might
impact the patient’s and their family’s experiences. When choosing
a surgical approach for sagittal synostosis, a holistic evaluation
that considers other factors beyond the morphometric outcome
may be beneﬁcial.

105
and intra-rater reliability of ENT surgeons’ judgments of global measures of speech performance from speech samples collected from children with differing degrees of velopharyngeal function, and to
compare these ratings to those made by a group of experienced
Speech Pathologists and a group of untrained lay listeners.
Methods/Description: Audio samples of speech were elicited from 40
children aged between 4 and 14 as part of a previous study establishing the reliability and validity of the Rhinocleft Perceptual Cleft Palate
Speech Assessment (Fitzsimons, 2019). The samples were selected to
reﬂect the typical severity of presentation of velopharyngeal function
(and velopharyngeal insufﬁciency). Ordinal and visual analogue
scale (VAS) ratings of speech understandability, speech acceptability and velopharyngeal function were made by a group of three
ENT surgeons, with ratings repeated in full in order to establish
rating reliability. Reliability of ordinal scale measures were estimated using kappa and Fleiss’ kappa statistics and VAS measures
were estimated using the intraclass correlation coefﬁcient (ICC).
Spearman’s rho was used to estimate the strength of correlation
between ENT ratings and the previous SLP and lay listener ratings
of the same samples.
Results: Intra-rater reliability was fair to very good for ordinal scale
ratings (Kappa .39 â€“ .87), and good to excellent for VAS ratings
(ICC .86 â€“ .97). Inter-rater reliability was fair to moderate for
ordinal scale ratings (Fleiss’ kappa .24 - .42) and excellent (ICC
.82 - .92) for VAS ratings. There were very high positive correlations (Spearman’s rho .90- .94) between the mean VAS ratings of
speech acceptability and speech understandability from the ENT surgeons and ratings from both the SLP and lay listener groups. For
measures of velopharyngeal function for speech, there was a high
positive correlation (Spearman’s rho .80) between the ENT and
SLP ratings.
Conclusions: This study has established that ENT surgeons can make
reliable ratings of global measures of speech performance, that are
comparable to those made by groups of Speech-Language
Pathologists and lay listeners.

256. Differences in Healthcare Utilization of Pediatric
and Adult Patients with Congenital vs Traumatic
Facial Differences and Impact of Psychiatric Distress
Karen Leung (1), Jason Yang (1), Erinn Kim (1), Amanda Gosman (1)
(1) University of California, San Diego, San Diego, CA

255. RELIABILITY OF ENT SURGEON RATINGS OF
GLOBAL MEASURES OF SPEECH PERFORMANCE
Kylie Harris (1), David Fitzsimons (1), Piera Taylor (1)
(1) The Children’s Hospital at Westmead, SYDNEY
Background/Purpose: It is widely accepted that the perceptual rating
of cleft palate speech constructs including hypernasality, hyponasality, and abnormal nasal airﬂow, as well as the phonetic transcription
of speech disorder, is the role of a highly trained Speech-Language
Pathologist (SLP). However, global measures of speech performance
including speech understandability and speech acceptability, as universal constructs, should be able to be reliably judged by other
raters including lay listeners and other health care professionals. Ear
Nose and Throat (ENT) Surgeons have a particularly important role
in the identiﬁcation of speech disorder as they commonly receive
referrals for children with suspected velopharyngeal insufﬁciency
(VPI), hearing loss and other structural disorders that can potentially
impact speech. The aim of this study was to investigate the inter-rater

Background/Purpose: Previous studies have shown psychosocial differences between adult patients with congenital and traumatic facial
differences, but it has not yet been studied whether these differences
may impact healthcare utilization. This study compares rates of
healthcare services utilization between pediatric and adult patients
with congenital vs traumatic facial differences and examines
whether psychiatric distress in patients with facial differences
impact the utilization of reconstructive surgery services.
Methods/Description: 187 (202,264 weighted) pediatric and 353
(452,416 weighted) adult patients with congenital or traumatic
facial differences were identiﬁed using International Classiﬁcation
of Diseases, Ninth Revision (ICD-9) codes from the 2004-2012
Medical Expenditures Panel Survey. Patients with a Patient Health
Questionnaire-2 (PHQ-2) score >= 3 or a Kessler-6 (K-6) score >=
13 or any patient who sought psychiatric counseling/treatment were
considered psychiatrically distressed. Utilization of mental health
and outpatient facial reconstructive surgery (i.e., plastic surgery and
otolaryngology) services were analyzed. For the pediatric cohort,
additional proxy-reported utilization of medical care, education, and
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special therapy was analyzed. Chi-square tests to compare healthcare
utilization between patients with congenital vs traumatic facial differences and multivariate logistic regressions to identify factors predictive of outpatient reconstructive surgery visits were performed on
SAS 9.4.
Results: In pediatric patients (53% male, 73% non-Hispanic white),
there was no signiﬁcant difference in psychiatric distress between
those with congenital vs traumatic facial differences (p=0.34),
although patients with congenital conditions were signiﬁcantly less
likely to utilize mental health services compared to those with facial
trauma (p<.0001) while having higher rates of medical care, education, and special therapy (physical, occupational, speech) utilization
(p<.0001). No such differences were found in the adult population
(58% male, 79% non-Hispanic white). Between all patients with
facial differences who were psychiatrically distressed vs. nondistressed, outpatient reconstructive surgery visits were comparable
in the pediatric cohort, whereas psychiatrically distressed adult
patients were less likely to see a reconstructive surgeon even when
controlling for sex, race, insurance, and income (odds ratio 0.55,
95% conﬁdence interval 0.31-0.97, p=0.04).
Conclusions: Among pediatric patients, children with congenital
facial conditions are less likely to utilize mental health services
than children with facial trauma despite having a similar burden
of psychiatric distress. The lower rates of outpatient surgical
follow-up in psychiatrically distressed adult patients suggest
that psychiatric comorbidities may impact utilization of surgical
care. These discrepancies highlight a potential beneﬁt for provision of mental health services early in the care of these patient
populations.

appropriate triage and multidisciplinary care of infants with dog bites
and prevent life-threatening infection and complications.

257. Pediatric cranial dog bite injuries: More than
meets the eye

Conclusions: All infants with chromosomal abnormalities and facial
clefts were found to have involvement of the palate. They also had
additional congenital defects that impact decision on whether and
when to perform cleft-related operations.

Shanze Tahir (1), Karen Carver (1), Alex Cappitelli (1), Lissa Baird (1),
Ashley Marchese (1), Ingrid Ganske (2)
(1) Harvard Medical School, Boston, MA, (2) Boston Children’s Hospital,
Boston, MA
Background/Purpose: Children are particularly susceptible to sustaining dog bite injuries to the head and face. Though intracranial penetration resulting from puncture wounds can occur, superﬁcial appearing
dog bites are often not evaluated radiographically. This report highlights the use of imaging in the characterization of a cranial dog
bite injury and in guiding subsequent multidisciplinary care.
Methods/Description: This case study reports on the course of care
provided to an infant who presented with a dog bite initially
deemed superﬁcial, yet upon radiographic evaluation, was found to
have considerable intracranial involvement requiring neurosurgical
repair.
Results: The six-month old infant presented to a level 2 trauma center
with lacerations to the scalp, face, and left eyelid. CT imaging
revealed an impacted right frontal bone fracture and left superior
orbital fracture. The patient was transferred to our institution for neurosurgical repair of the depressed skull fracture and repair of facial and
eyelid lacerations. The infectious disease team consulted on antibiotics for best central nervous system penetration against common canine
oral ﬂora.
Conclusions: This case report highlights the importance of obtaining
radiographic images as a component of the preliminary evaluation in
the emergency department for dog bite injuries to the head in infants.
Thorough assessment of even superﬁcial appearing injuries can guide

258. Cleft lip and palate in infants with Trisomies 13,
18, and 21
Brent Whiting (1), Alex Cappitelli (1), Ingrid Ganske (2)
(1) Harvard School of Dental Medicine, Boston, MA, (2) Boston Children’s
Hospital, Boston, MA
Background/Purpose: Trisomy 13, 18, and 21 may occur with cleft lip
and/or palate (CL/P). This study examines phenotypic presentation
and management considerations in infants with Trisomy 13, 18, or
21 and CL/P.
Methods/Description: A retrospective review of infants with Trisomy
13, 18, or 21 and CL/P treated at a tertiary care center between
1987-2020. Prenatal diagnoses not resulting in live birth were
excluded. Phenotypes, comorbidities and cleft care details were
documented.
Results: Twenty-eight patients were identiﬁed, 10 with Trisomy 13, 3
with Trisomy 18 (2 with partial trisomy), and 15 with Trisomy 21. All
infants with Trisomy 18 and 21 survived beyond two years, but only
40% of patients with Trisomy 13 did. In Trisomy 13, 40% had CP,
40% had bilateral CL/P and 20% had unilateral CL/P; only 30%
underwent surgical repairs. In Trisomy 18, 33.3% had CP and
66.6% CLP; the two patients with partial Trisomies underwent
repairs. In Trisomy 21, 33.3% had CP, 47% had unilateral CL/P
and 20% had bilateral CL/P; 80% underwent repair. No infants
were identiﬁed with isolated cleft lip. Additional anomalies were identiﬁed in all 28 patients, but the average total number of defects was
greater among patients with Trisomies 13 and 18.

259. An Investigation Into The Use of Standardized
Assessment By Multidisciplinary Craniofacial Teams
for Quality Improvement of Patient Care
Meredith Albert (1), Patricia Marik (2)
(1) Shriners Hospitals for Children Chicago, Chicago, IL, (2) Children’s
Hospital of Wisconsin, Milwaukee, WI
Background/Purpose: Standardized assessment may offer cleft/craniofacial team providers the opportunity to gather health-related information from patients and families. Some disciplines have
recommendations outlined but no prescribed method to administer
assessments. For example, ACPA Parameters of Care call for all
patients in team care to undergo a ’standardized assessment of neurodevelopmental functioning’ as well as regular psychosocial screening.
The Parameters of Care, however, do not delineate the frequency of
evaluation or which measures should be used. Assessment protocols
are currently team-speciﬁc and they are likely impacted by a variety
of factors including time, budget and availability of mental health professionals. Past analysis of psychosocial assessment provided as part
of team care has found that, while the vast majority of team representatives rate mental health interventions as important, there is a lack of
standardized mental health assessment protocols across teams (Broder
and Richman, 1987; Hood et al., 2011). Standardized assessment may
also not be limited to mental health. For example, speech pathologists
have a standardized speech assessment that is recommended for
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practice when evaluating patients (Chapman et al., 2016). While some
professionals utilize standardized assessment in consultation with
patients, it is unclear exactly what is used and who is administering
measures. The purpose of this project is to determine the current
state of standardized assessment among multidisciplinary cleft/craniofacial teams and develop an understanding of practice, including barriers to use of standardized assessment measures in clinic settings.
Methods/Description: A 26-item, anonymous, electronic survey was
created to administer to team coordinators identiﬁed on the ACPA’s
list of accredited teams. The ﬁrst set of items (4 items) collects information regarding the respondent. The second set (3 items) assesses the
characteristics of the multidisciplinary team. The third set (3 items)
asks respondents to describe the team visits, while the fourth set (6
items) is intended to learn about patient characteristics. The ﬁnal set
of items (10 items) asks for information on the types of standardized
assessments used in clinics as well as information regarding the
administration, scoring, results and barriers to use of measures by
practitioners. The survey will be sent in an electronic format to help
inform recommendations for quality improvement and standardized
practices across teams. It is expected that initial data from this
survey will be available for presentation in spring 2022.

260. The Cleft Collective Cohort Studies
Yvonne Wren (1), Felicity Mehendale (1), Kerry Humphries (1), Kanwalraj
Moar (1), Ana Hobbs (1), Stephanie van Eeden (1), John Thompson (7)
(1) University of Bristol, Bristol, United Kingdom, (2) University of
Edinburgh, Edinburgh, UK, (3) University of Bristol, Bristol, Bristol, (4)
Cambridge University Hospitals NHS Foundation Trust, Cambridge, UK,
(5) University of Bristol, Bristol, UK, (6) Newcastle upon Tyne Hospitals
NHS Foundation Trust, Newcastle, UK, (7) University of Auckland,
Auckland, New Zealand
Background/Purpose: Research in the ﬁeld of cleft lip and palate is
challenged by small sample sizes, limited data on exposures and confounders and the need for longitudinal follow up. Yet understanding
the causes of cleft, the best treatments for cleft and outcomes for
those affected is vital to our management of this population throughout the world. While much previous research has been carried out collecting biological samples for genotyping to determine the causal
pathway for clefting, typically this has not been combined with phenotypic data including information on speciﬁc cleft types, syndromic
status and co-morbidities. In response to this and a request from the
cleft specialist clinical teams in the UK, the Cleft Collective was
established to develop a resource which could be used by the global
research community.
Methods/Description: The Cleft Collective contains data on over 9000
participants from more than 3000 families of children born with cleft
across the UK. It includes genotyped data together with detailed phenotype data as well as information on environmental and lifestyle
factors which could be important in either the development of the
cleft or in response to treatment. It also includes clinical data on treatment received and parent report data such as parent well-being, child
development and outcomes. The panel will be moderated by Felicity
Mehendale, President of the Craniofacial Society of Great Britain and
Ireland and consist of a question and answer session with key stakeholders in the Cleft Collective, speciﬁcally: -Yvonne Wren, Chief
Investigator of the Cleft Collective, will describe the background to
the study and the potential impact of the work in reducing incidence
of cleft and improving treatment and outcomes. -Kerry Humphries,
Project Manager of the Cleft Collective, will discuss the process of
setting up and running the study across 16 different sites in the UK.
-Kanwalraj Moar, Consultant Cleft Surgeon and Principal
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Investigator for recruiting site in the Cleft Collective -will describe
what is involved in being a recruiting site for the study. -Ana
Hobbs, Parent participant of the Cleft Collective - will explain what
it is like to be a participant in the study. -Steph van Eeden, Lead
Cleft Specialist Speech and Language Therapist and clinical academic
and data user of the Cleft Collective - will describe the process of
requesting and obtaining data from the Cleft Collective and explain
how the data is being used to address clinical research questions.
-John Thompson, International afﬁliate of the Cleft Collective - will
explain how the model from the Cleft Collective has been used to
develop a similar study in New Zealand. An open discussion with delegates will follow with a focus on how people can access and use the
Cleft Collective resource and how the model could be replicated in
other countries, promoting international collaboration and data
sharing.

261. Accelerating Research and Education in
Craniofacial Microsomia
Carrie Heike (1), Bruna Costa (1), Craig Birgfeld (1), Canice Crerand (1),
Kirsten Daniels (1), Amelia Drake (1), Kelly Evans (1), Kristin Feragen (1),
Matthew Hotton (1), Albert Hsu (1), Alexis Johns (1), Maarten Koudstaal
(1), Leanne Magee10, Christy McKinney11, Danielle McWilliams12, Angela
Mills (1), Amy Schefer (1), Laura Stueckle (1), Erik Stuhaug (1), Melissa
Tumblin13, Paul White14, Nicola Stock15
(1) Seattle Children’s Hospital, Seattle, WA, (2) Centre for Appearance
Research, University of the West of England, Bbristol, United Kingdom,
(3) University of Washington, Seattle, WA, (4) Nationwide Children’s
Hospital, Columbus, OH, (5) University of North Carolina, School of
Medicine, Chapel Hill, NC, (6) Centre for Rare Disorders, Oslo
University Hospital, Rikshospitalet, Oslo, Oslo, (7) Spires Cleft Centre
John Radcliffe Hospital, Oxford, Oxfordshire, (8) Children’s Hospital Los
Angeles, Los Angeles, CA, (9) Erasmus University Medical Center,
Rotterdam, Netherlands, 10Children’s Hospital of Philadelphia,
Philadelphia, PA, 11Seattle Childrens Research Institute, Seattle, WA,
12
University of the West of England, Bristol, Avon, 13Ear Community,
Denver, CO, 14University of the West of England, Bristol, N/A,
15
University of the West of England, Bristol, Bristol
Background/Purpose: Craniofacial microsomia (CFM) is a complex
congenital condition that typically involves underdevelopment of
the jaw and ear. Despite advances in health care, understanding of
holistic outcomes, burden of care, and the psychological needs of
those affected by CFM remains scarce. In 2020, the National
Institutes of Health provided funding for a 5-year programme of
research to address these gaps, entitled: Craniofacial microsomia:
Accelerating Research and Education (CARE). This paper describes
the development of this international project and its overall objectives.
Methods/Description: Drawing on the experience of large research
collaborations, we designed CARE to be inclusive of national and
international specialists with expertise in CFM and craniofacial care
along with family representatives, researchers and advocates. The
CARE team structure includes a multidisciplinary Advisory Council
as well as discipline-speciﬁc subcommittees. The study aims arose
from the need to validate a conceptual framework based on multiple
perspectives and begin with 160 narrative interviews with caregivers
and individuals with CFM across age groups and with varying degrees
of medical complexity.
Results: To date, we have completed 51 interviews and thematic analysis is in progress. Interviews will be followed by an international
survey of 800 individuals with CFM and caregivers using standardised outcome measures to identify predictors of psychological
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distress and well-being. In addition, we will conduct 60 semistructured interviews with healthcare providers and advocacy
leaders and examine the extent to which current healthcare provisions
address identiﬁed needs. Finally, CARE is establishing an international registry for the CFM community. A dedicated website is in
development and will serve as an educational resource, a recruitment
tool, and a way to share research ﬁndings with the CFM community.
In time, the registry will be used to answer patient-oriented research
questions of a longitudinal nature.
Conclusions: The CARE programme provides a comprehensive
approach for assessing the psychological health and healthcare experiences of individuals with CFM and their caregivers. The resulting
data will guide subsequent investigations of screening tools and interventions to optimise quality of life in this under-researched
population.

262. One Stage Surgical Correction of Median Cleft of
the Mandible: A Case Report and Review of Literature
Nina Bredemeier (1), Mohamed Salim (1), Omer Abdoun (1), Gabrielle
Farley (1), Angelo Leto Barone (1), Brian Pan (1), Raquel Ulma (1),
Haithem Elhaldi Babiker (6)
(1) University of Cincinnati College of Medicine, Cincinnati, OH, (2)
Khartoum Dental Teaching Hospital, Khartoum, Sudan, (3) Cincinnati
Children’s Hospital Medical Center, Cincinnati, OH, (4) Cincinnati
Children’s Hospital Medical Center, Cincinnati, OH, (5) Cincinnati
Children’s Hospital, Cincinnati, OH, (6) Cincinnati Children’s Hospital
and Medical Center, Cincinnati, OH
Background/Purpose: Median mandibular cleft, or Tessier 30 facial
cleft, is an exceedingly rare craniofacial anomaly with only 80 cases
reported in the past 200 years. Similar to other craniofacial clefts
defects, median mandibular cleft can negatively affect feeding, respiration, speech, and psychosocial health of both children and parents. It
presents with a variety of associated defects that can range from mild
to severe, dictating the type of surgical intervention. Commonly noted
defects involve the strap muscles (e.g., sternohyoid, sternothyroid,
omohyoid, and thyrohyoid), hyoid bone, thyroid cartilage, tongue,
and ﬂoor of the mouth. Due to its rarity and variation, there is a
paucity of evidence supporting a speciﬁc timing or methodology for
surgical correction. As such, the goal of this case report is for the
learner to be able to recognize the presentation of median midline
mandibular cleft and its surgical treatment.
Methods/Description: A 30-month-old child presented with multiple
facial defects associated with median mandibular cleft. The chief complaints of the patient’s parents were the poor aesthetics regarding her
facial cleft, as well as signiﬁcant drooling. The patient’s past medical
history included ankyloglossia repair performed at 6 months of age.
Upon examination, a midline defect in the lower lip and a midline
neck scar causing moderate limitation in movement was noted.
Intraorally, a midline mandibular defect with completely separated
and mobile bony segments was noted, as well as an anteriorly biﬁd
tongue. All teeth were sound and, although malocclusion was
present, the patient had competent lips with severe drooling of
saliva. Following pre-operative clearance, the patient underwent onestage surgical correction of the median mandibular cleft, biﬁd tongue,
and hypoplastic strap muscles causing neck contracture. Although
most surgeons prefer the two-stage repair, a successful one-stage surgical repair on a patient at 20-months old has been reported. In the
one-stage surgical correction performed on our patient, the midline
of the neck was incised utilizing a Z-plasty technique. After careful
dissection, ﬁbrous tissue was removed, breaking the linear scar. The

The Cleft Palate-Craniofacial Journal 59(4S)
biﬁd tongue was corrected by incision and approximation of the
two tongue halves. A single titanium miniplate was then used for
rigid ﬁxation of the split mandible. The case report will be presented
as a poster. There will be preoperative, intraoperative, and postoperative photographs of the patient to accompany the case report for the
learner to better recognize the presentation of median midline mandibular cleft and describe its surgical treatment.

263. Starting a Specialty Clinic: One Cleft and
Craniofacial Team’s Process
Mary Hurrle (1), Lynn Grames (1), Mary Stahl (1), Alison Snyder-Warwick
(2)
(1) St. Louis Children’s Hospital, St. Louis, MO, (2) Washington University
School of Medicine, St. Louis, MO
Background/Purpose: This project details the process of establishing
a clinic designed to meet the needs of patients with Moebius syndrome. Moebius syndrome is a genetic disorder that is characterized
by paralysis of the facial and abducens nerves leading to potential dysarthria, dysphagia, feeding problems, sialorrhea, and lack of facial
expression. Individuals with rare conditions, such as Moebius syndrome, have limited opportunities to meet others with the same condition. Although this team has historically cared for children with
Moebius Syndrome in craniofacial clinic, it became clear that the
complex needs of this population demanded a specialized clinic for
more appropriate and concentrated care. Plastic surgery offers facial
animation surgery, which has drawn more individuals to this center.
The purpose of this project is to outline a Cleft Palate and
Craniofacial Multidisciplinary Team’s process for developing a new
specialized clinic to improve patient care, while facilitating ongoing
research and data collection. Additionally, this team wished to
provide opportunities for families to meet and interact with one
another.
Methods/Description: When developing the new clinic, it was important to look at the individual needs of the patient population. A
Craniofacial Grand Rounds introduced a patient/parent perspective
and reviewed recent research. Next, a journal club reviewed literature
from various specialties to gain perspective on speciﬁc patient needs.
Based on these ﬁndings, Ophthalmology was introduced to the clinic
because of increased eye concerns related to strabismus and lagophthalmos in this population. Cross disciplinary meetings were conducted to discuss data collection, methods for creating data
dictionaries for report template development, and how to implement
ﬁndings from the discussions into a plan of care. In order to effectively
run the new clinic, every discipline met individually to decide on
intake forms, documentation, and evaluation procedures to best suit
this population. Nursing reached out to families to coordinate care,
make appointments, and help with travel arrangements. By seeing
patients with a rare diagnosis, such as Moebius syndrome, sequentially, the team was able to provide more focused care while
gaining additional knowledge and experience in treating these
patients. In addition to providing more comprehensive care, the
clinic provided a community of individuals with Moebius syndrome
for families to share stories and meet others with the same syndrome.

264. Optimising inclusivity and diversity in a global
orofacial cleft research priority setting, through the
modiﬁcation of CHNRI methodology
Niki Kouvroukoglou (1), Sanita Sandhu (1), Felicity Mehendale (1)
(1) University of Edinburgh, Edinburgh, United Kingdom

Abstract
Background/Purpose: Progress in orofacial cleft research is constrained by inﬁnite avenues of research interest and varying burdens
of disease between high and middle/low-income countries (1) . As
it stands, research needs often exceed available resources and competing research options will require relative prioritisation as a unanimous
agreement between the options is unlikely (2,3). The Child Health and
Nutrition Initiative (CHNRI) method provides a transparent framework to rank competing research options using set criteria. These
include if an option is deliverable, answers the problem, is effective,
reduces disease burden and is equitable. Till now, there were no
CHRNI exercises in orofacial clefts. The Cleft CHRNI group
created a global exercise with a modiﬁed methodology as cleft care
is lifelong and requires multi-disciplinary team input throughout.
This paper presents the modiﬁed CHNRI methodology.
Methods/Description: Traditional CHNRI exercises took only
researchers’ top questions in the ﬁeld of interest. This CHNRI exercise
considered the ’lay’ voice and invited representatives from each
patient-parent cleft organisation in the world. In addition, invitations
to submit questions were done through email, WhatsApp, and social
media platforms. Previous CHNRI exercises also used Microsoft
Excel to input research questions, this paper created and trialled a
JISC online survey for these purposes. A steering group was invited
to discuss and evaluate the survey’s inclusivity.
Results: The JISC survey was created and available in French,
Spanish and English to improve inclusivity. There was a version for
lay individuals and researchers, with slightly different phrasings.
Each submitted question was stratiﬁed by the occupation of the
survey responder, age category that the question pertained to and predetermined patient-centred themes including but not exclusive to
breathing problems, facial appearance, and scar care.
Conclusions: This survey is unique and replicable. It demonstrates the
importance of including every voice in a research priority setting exercise. This is especially relevant in other congenital abnormalities as
the ’lay’ voice is a valuable one that is often unintentionally excluded
from research exercises. Future exercises should consider translation
into Mandarin also. (1) Stock, N. M., et. al. (2016) . Opportunities
and Challenges in Establishing a Cohort Study: An Example From
Cleft Lip/Palate Research in the United Kingdom. Cleft Palate
Craniofac J, 53 (3), 317-325. (2) Tomlinson, M., Chopra, M.,
Hoosain, N., & Rudan, I. (2011) . A review of selected research priority setting processes at national level in low and middle income
countries: towards fair and legitimate priority setting. Health
Research Policy and Systems, 9 (1), 19. (3) Rudan, I., Yoshida, S.,
Chan, K. Y., Sridhar, D., Wazny, K., Nair, H., Cousens, S. (2017) .
Setting health research priorities using the CHNRI method: VII. A
review of the ﬁrst 50 applications of the CHNRI method. J Glob
Health, 7 (1), 011004.

265. Haploinsufﬁciency of SF3B2 causes craniofacial
microsomia
Andrew Timberlake (1), Casey Grifﬁn (1), Carrie Heike (1), Anne Hing (1),
Michael Cunningham (1), David Chitayat (1), Mark Davis (1), Soghra
Doust (1), Amelia Drake (1), Milagros Duenas Roque (1), Jack Goldblatt
(1), Jonas Gustafson10, Paula Hurtado-Villa11, Alexis Johns12, Natalya
Karp13, Nigel Laing14, Leanne Magee15, Sureni Mullegama16, Harry
Pachajoa17, Gloria Liliana Porras Hurtado18, Rhonda Schnur19, Jennie
Slee20, Steven Singer21, David Staffenberg22, Andrew Timms23, Cheryl
Wise (1), ZARANTE IGNACIO24, Jean-Pierre Saint-Jeannet25, Daniela
Luquetti (3)
(1) NYU Plastic Surgery, New York, NY, (2) NYU College of Dentistry,
New York, NY, (3) Seattle Children’s Hospital, Seattle, WA, (4) The
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Hospital for Sick Children, Toronto, Ontario, (5) QEII Medical Centre,
Nedlands, WA, (6) Peterborough Regional Health Centre, Peterborough,
Ontario, (7) University of North Carolina, Chapel Hill, NC, (8) EsSalud,
Lima, Lima, (9) King Edward Memorial Hospital, Perth, Perth,
10
University of Washington, Seattle, WA, 11Pontiﬁcia Universidad
Javeriana, Cali, Cali, 12Children’s Hospital LA, Los Angeles, CA, 13London
Health Sciences Centre, London, London, 14University of Western
Australia, Nedlands, WA, 15Children’s Hospital of Philadelphia,
Philadelphia, PA, 16GeneDx, Gaithersburg, MD, 17Universidad Icesi,
Fundacion Valle del Lili, Cali, Valle, 18Comfamiliar Risaralda, Pereira,
Colombia, 19Cooper Medical School of Rowan University, Camden, NJ,
20
King Edward Memorial Hospital, Perth, WA, 21Perth Children’s
Hospital, Perth, Redlands, 22NYU Langone, New York, NY, 23Seattle
Children’s Research Institute, Seattle, WA, 24PONTIFICIA UNIVERSIDAD
JAVERIANA, BOGOTA, BOGOTA, 25New York University College of
Dentistry, New York, NY
Background/Purpose: Craniofacial microsomia (CFM) is the second
most common congenital facial anomaly, yet its genetic etiology
remains unknown.
Methods/Description: We perform whole-exome or genome sequencing of 146 kindreds with sporadic (n = 138) or familial (n = 8) CFM.
Results: We identify a highly signiﬁcant burden of loss of function
variants in SF3B2 (P = 3.8 × 10−10), a component of the U2 small
nuclear ribonucleoprotein complex, in probands. We describe
twenty individuals from seven kindreds harboring de novo or transmitted haploinsufﬁcient variants in SF3B2. Probands display mandibular hypoplasia, microtia, facial and preauricular tags, epibulbar
dermoids, lateral oral clefts in addition to skeletal and cardiac abnormalities. Targeted morpholino knockdown of SF3B2 in Xenopus results in
disruption of cranial neural crest precursor formation and subsequent
craniofacial cartilage defects, supporting a link between spliceosome
mutations and impaired neural crest development in congenital craniofacial disease.
Conclusions: The results establish haploinsufﬁcient variants
in SF3B2 as the most prevalent genetic cause of CFM, explaining
∼3% of sporadic and ∼25% of familial cases.

266. Surgery ﬁrst for cleft lip and palate: virtual
treatment planning by reverse engineering
Jaemin Ko (1), Lamia Binhuwaishel (1), Jeffrey Hammoudeh (1), Mark
Urata (1), Xuanyu Lu (1), Stephen Yen (2)
(1) Children’s Hospital Los Angeles, Los Angeles, CA, (2) Children’s
Hospital Los Angeles, Los Angeles, CA, (3) Children’s Hospital Los
Angeles/Keck School of Medicine of USC/Ostrow School of Dentistry of
USC, Los Angeles, CA, (4) Children’s Hospital Los Angeles, Los Angeles, CA
Background/Purpose: With surgery ﬁrst, orthognathic surgery is completed prior to orthodontic treatment which is different from the traditional approach of aligning the teeth into a coordinated arch form with
braces prior to surgery. By unlocking the occlusion at the beginning of
treatment, the surgical ﬁrst approach has the potential to reduce
overall treatment time for the patient. But this approach also has the
risk of not being able to complete the correction if the initial surgical
position is not well-planned. The purpose is to evaluate the use of
combined surgical and orthodontic planning software to plan
surgery ﬁrst cases in patients with cleft lip and palate.
Methods/Description: The surgical planning involves setting up three
different occlusions in the virtual software: the T1 (initial) occlusion,
the T2 (transitional, immediately post-operative) occlusion and the T3
(ﬁnal, end of treatment) occlusion. To plan for the correction- the ﬁnal
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T3 position, the teeth are ﬁrst decompensated and aligned in a virtual
environment using Nemotec(Madrid, Spain) software. Then the corrected archform and bite are placed in the virtual skull at their
surgically-corrected ﬁnal position based on surgical planning principles. Once the ﬁnal occlusion and skeletal positions are determined,
then virtually-aligned dental models in the ﬁnal T3 position are
replaced in the virtual environment with the T1 initial models that
have not yet been treated with braces. This swapping ’in’ of the T1
initial models allows the surgical splints to be made with initial T1
models in a manner that deﬁnes the T3 surgical goal position.
Results: A case series of six patients suggests that treatment time can
be reduced to 6 months for surgery and orthodontic treatment. Patients
with cleft lip and palate who had early mixed dentition orthodontic
treatment are ideal candidates for a surgery ﬁrst approach because
much of the decompensation was accomplished during an earlier
stage of treatment
Conclusions: A multi-platform software like Nemotec, enables the craniofacial team to plan surgery ﬁrst cases in a manner that reduces risk of
poor or incomplete outcomes while shortening overall treatment time.

267. Creating a Normative Growth Curve for
Pediatric Airway Volume using Three-Dimensional
Computed Tomography
Hannes Prescher (1), David Jiang (1), Mihai Giurcanu (1), Russell Reid (1),
John Collins (1)
(1) University of Chicago Medical Center, Chicago, IL, (2) University of
Chicago, Chicago, IL
Background/Purpose: Retrognathia in children can lead to upper
airway obstruction and result in sleep apnea and difﬁculties breathing.
Mandibular distraction osteogenesis (MDO) has emerged as a successful way of treating retrognathia in the neonatal period.
However, the target endpoint of distraction remains unclear as clinical
response is variable. Previous studies have demonstrated speciﬁc
airway changes seen with MDO including an increase in both retroglossal and retropalatal airway space. The purpose of our study was
to develop normative growth curves for pediatric airway volume
using 3D CT scans to evaluate their utility in tracking airway
changes with skeletal growth and in providing a target endpoint for
distraction in patients undergoing MDO.
Methods/Description: Patients treated over a ten-year period
between 2006 and 2016 were included in this retrospective analysis
if the following criteria were met: (1) Age less than 60 months (5
years), and (2) no dysmorphology from the nasopharynx to the
larynx evident on CT. Non-contrast maxillofacial (n=96) and soft
tissue neck (n=124) CT scans consisting of 1-mm axial cuts with
reconstructions in the coronal and sagittal planes, were analyzed.
Several craniometric parameters including bigonial and bizygomatic width, nasion to basion and porion to porion distance were
measured to correlate airway volume to skeletal growth. The
growth curves were then applied retrospectively to a subset of
patients undergoing MDO to demonstrate their applicability for
tracking airway volume changes during MDO compared to the
normal pediatric population.
Results: The study sample consisted of 220 patients (134 male) distributed equally across the age range of 0 to 60 months. Airway volume
growth curves were calculated as a function of age, sex, height,
weight and nasion to basion distance, which was found to be the craniometric parameter most closely correlated to airway volume, and plotted
as percentiles for males and females. Patients with airway volumes
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below the mean on the normative growth curve (10-15th percentile) corrected to greater than the 90% percentile after distraction was completed.
Conclusions: Normative growth curves for pediatric airway volume
are useful for tracking volumetric changes in patients with upper
airway obstruction undergoing MDO. However, a physiologic assessment like polysomnography remains an important tool, as physiologic
response to MDO as conﬁrmed by post-distraction polysomnography
often does not occur until the patient achieves above average airway
volumes compared to the normal pediatric population. Airway
volume alone may not be an appropriate marker as a distraction endpoint for MDO.

268. Gender Disparity in Craniofacial Publications
Suvethavarshini Ketheeswaran (1), Gunel Guliyeva (1), Ismail Turker (1),
Elvin Alasgarov (1), Brea Wiley (1), Iman Khan (4)
(1) Johns Hopkins University School of Medicine, Baltimore, MD, (2) Mayo
Clinic Florida, Jacksonville, FL, (3) University of Miami Miller School of
Medicine, Miami, FL, (4) Boston University School of Medicine, Boston, MA
Background/Purpose: Despite the increasing number of women entering plastic surgery, the ﬁeld remains a male-dominated profession,
especially in the realm of academia. The subspecialty of
Craniofacial surgery is no exception. We use an individual senior
author’s inclusivity of women as ﬁrst authors as a metric to predict
gender inequality in Craniofacial publications.
Methods/Description: Between the years 2009 and 2020, publications
relating to Craniofacial and Pediatric surgery were extracted from the
Journal of Plastic and Reconstructive Surgery and the Cleft
Palate-Craniofacial Journal. The title of the publication as well as the
senior author and ﬁrst authors’ names were extracted. Gender for ﬁrst
and senior authors was assigned by a gender determination application.
If the gender was unknown, a manual search was conducted. Those
publications in which gender couldn’t be determined were excluded
from the analysis. The following authorship ratios were calculated:
Male:Male, Female:Male, Male:Female, and Female:Female.
Results: Of the 2049 publications in which the ﬁrst authors’ gender
could be deﬁned, 39% were female and 61% were male. In the 2035
publications in which the senior authors’ gender could be deﬁned,
24% were female and 76% were male. Of the 1994 publications
where both ﬁrst author and senior author genders could be deﬁned,
999 publications were male ﬁrst author and male senior author; 516
were female ﬁrst author and male senior author; 222 were male ﬁrst
author and female senior author; 257 were female ﬁrst author and
female senior author. When the senior author is male, there is a higher
likelihood of having a male ﬁrst author (OR, 2.239 [1.82; 2.75];
P<0001). Additionally, numbers of both female ﬁrst (p <0.0003)and
senior authors (p <0.0043) were found to increase over time.
Conclusions: Female representation in authorship positions in craniofacial publications is far from achieving gender parity. By using
authorship ratios as a metric to deﬁne gender disparity, we propose
a new way to advance female representation in craniofacial and
plastic surgery academia.

269. Back cut or not? Review of 75 cases of Modiﬁed
Rotation-Advancement Cheiloplasty
Ting Chen Lu (1)
(1) Chang Gung Memorial Hospital, Taipei, Taiwan
Background/Purpose: Back-cut in the base of columellar is frequently
used to elongate the medial lip in the modiﬁed rotation advancement
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cheiloplasty. In cases with less vertical lip discrepancy, back-cut can
be avoided to have better scar beneath the nose. This study aims to
ﬁnd the optimal lip discrepancy whether back-cut or not in rotation
advancement cheiloplasty.
Methods/Description: In this retrospective study, preoperative and
postoperative anthropometric measurements on the lip were done
for 100 patients with unilateral cleft lip undergoing modiﬁed
rotation-advancement cheiloplasty including vertical lip height, lip
length, small triangular ﬂap width above the Cupid’s bow.
Postoperative vertical lip height was measured to made sure the rotation was adequate. They were divided into two groups according to
back-cut or not. Pre- and postoperative lip measurements were used
to compare between those two groups.
Results: In 75 patients, 37 cases were in the back-cut group, and 38
cases without back-cut. Compare between the groups, vertical lip
height difference had statistically signiﬁcant (back-cut vs no
back-cut: 4.6 vs 2.7 mm, P< 0.05). The width of small triangular
ﬂap had no difference (back-cut vs no back-cut: 1.75 vs 1.79 mm, P
>0.05). The range of vertical lip height discrepancy was 1.5∼3.5
mm in the no back-cut group and 3.5∼7.5mm in the back-cut group.
Conclusions: With the add of small triangular ﬂap above Cupid’s bow
(width less then 2 mm), the vertical lip height discrepancy can be up to
3.5 mm to avoid back-cut over the columellar area in the modiﬁed
rotation advancement cheiloplasty.

270. Lost in Translation: A caution against machine
translational tools for medical communication
Sanita Sandhu (1), Niki Kouvroukoglou (1), Felicity Mehendale (1)
(1) University of Edinburgh, Edinburgh, United Kingdom
Background/Purpose: Medical terminology is evolving. In the ﬁeld of
orofacial clefts, the terms ’lagocheilos’, ’bec-de-lievre’ and ’harelip’
were historically used to describe ’cleft lip’. These terms were associated with ﬂawed aetiology and social stigma. The use of harelip was
abandoned in 1922 and cleft lip and cleft palate are accepted modern
terms. Despite this change, social stigma attached to craniofacial
deformities is still signiﬁcant.
Methods/Description: In a recent global research exercise that
required the use of Google Translate to translate to translate documents into Spanish and French, the direct translation of cleft lip was
to harelip (’labio leporino’). The translated text was proofread by
native speakers who highlighted the error and recommended the use
of labio/paladar hendido/ﬁsurado.
Results: Google translate uses statistical matching and cannot incorporate context and grammar. In medical communications this tool may
produce translations that are outdated or offensive. This can have
great consequences and lead to miscommunication among researchers
and healthcare staff. As a result, the two largest defence unions in the
UK issued caution against using Google Translate as it would fail to
meet the standards required for medical terminology.
Conclusions: With decades of effort to remove ’harelip’ from everyday discourse and reduce associated stigma of craniofacial abnormalities, individuals using online translation tools should be mindful not
to reverse this progress.

271. Characterising growth problems in infants with
Pierre Robin Sequence: A retrospective cohort study.
Ahad Khan (1), Anjan Nibber (1), Natalie Bishop (1), Christopher Hillyar
(1), Juling Ong (3)
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(1) University College London Medical School, London, United Kingdom,
(2) Oxford University Hospital Trust, Oxford, United Kingdom, (3) Great
Ormond Street Hospital for Children, London, United Kingdom
Background/Purpose: The majority of infants with Pierre Robin
sequence (PRS) suffer from feeding and breathing problems, which
can impair growth during the ﬁrst few years of life. Growth in PRS
is not well documented in the literature, and further characterisation
is needed to better inform policy. The aim of this study is to
explore growth in the ﬁrst 5 years of life of infants with PRS and
cleft palate.
Methods/Description: A retrospective analysis of 474 patients with
cleft palate born between January 2010 and December 2019, referred
to the North Thames cleft palate and lip service was conducted. All
infants with breathing difﬁculties were classiﬁed as PRS (n = 171).
Z-scores from birth until 60 months of age were compared between
patients with PRS and patients without PRS, in 3-month intervals.
Feeding difﬁculties were deﬁned as a requirement of enteral
feeding, high energy feeding, and/or having symptoms of gastrooesophageal reﬂux. Independent samples t-tests were used to
examine differences between patients with non-syndromic PRS (n =
124) and non-syndromic cleft palate (n = 262), and of patients with
isolated PRS (n = 36) and isolated cleft palate (n = 152).
Results: Syndromes were heterogeneous in both populations. Infants
with non-syndromic PRS were 152 g lighter at birth (p = 0.031).
Infants with isolated PRS were 128 g lighter at birth, but this was
not signiﬁcant (p = 0.219). Over the ﬁrst 5 years of life, Z-scores
were lower in infants with non-syndromic PRS compared to infants
with non-syndromic cleft palate (0.350, p < 0.001), and also for
patients with isolated PRS compared to isolated cleft palate (0.304
lower, p < 0.001). In the 3-month intervals, Z-scores of infants with
PRS were lower at all time points until 5 years of age. By 5 years
of age Z-scores were similar between both groups, although both
remained under the 50th percentile for healthy children (according
to World Health Organisation growth curves). Feeding difﬁculties
were strongly associated with non-syndromic PRS compared to nonsyndromic cleft palate (OR = 8.892, p < 0.001), and isolated PRS
compared to isolated cleft palate (OR = 14.889, p < 0.001).
Gastrostomy insertion rates were higher in patients with PRS (56/
151, 32.7%), with increased rates in patients with syndromic PRS
(25/47, 53.2%).
Conclusions: In a cohort of patients with a cleft palate, it was noted
that infants with PRS had poorer growth outcomes compared to
infants without PRS. Furthermore, infants with PRS were born
lighter, hence an intrinsic growth problem could be considered.
Feeding difﬁculties were strongly associated with PRS which may
suggest that this may be considered a deﬁning symptom of PRS.
Infants with syndromes had more severe feeding difﬁculties. These
results coupled with limited literature discussing the topic, highlights
the need for further research on growth in PRS after 12 months.

272. Assessment of indications and intra- and
post-operative outcomes for classical and vertical
vector posterior vault expansion surgery
Christopher Hillyar (1), William Bradley (1), Jana Torres-Grau (1), Noor
Jeelani (1), David Dunaway (1), Greg James (1), Simon Eccles (1),
Dulanka Silva (1), Juling Ong (3)
(1) Oxford University Hospitals NHS Foundation Trust, Oxford,
Oxfordshire, (2) Great Ormond Street Hospital for Children, London,
London, (3) Great Ormond Street Hospital for Children, London, United
Kingdom
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Background/Purpose: A variety of posterior vault expansion (PVE)
operations can enlarge the cranial vault in children with craniosynostosis who are at risk for raised intracranial pressure (ICP). Different
types of PVE surgery include classical (inferior hinge) and vertical
vector (VV) (superior hinge), with or without widening or lengthening. This study assessed the indications and outcomes for children
undergoing classical or VV PVE operations.
Methods/Description: A total of ﬁfty-three children who underwent
PVE surgery at Great Ormond Street Hospital between 15/1/2018
and 28/4/2021 were included. Data for demographic, clinicopathologic and operative factors were retrospectively extracted from electronic patient records. Statistical analysis was performed using
GraphPad Prism 9.2.0.
Results: Of the 53 children, 37 (69.8%) received a classical PVE,
while 16 (30.2%) received VV. Children in the classical group were
younger compared to the VV group (1.3 vs 4.7 years of age;
P<0.0001) and weighed less (10.3 vs 19.3 Kg; P<0.0001) at time of
surgery. The classical group were more likely to be brachiocephalic
or brachio-turricephalic, while the VV group were more likely to be
scaphocephalic, plagiocephalic or normocephalic (P<0.0001).
Sagittal synostosis and right and left squamosal synostosis were signiﬁcantly more common in the VV group (69.3% vs 29.7%,
P=0.0002; 31.3% vs 8.1%, P=0.045; and 31.3% vs 5.4%, P=0.021,
respectively). The classical group were more likely to be syndromic
(73.0% vs 31.3%; P=0.006). Raised intracranial pressure on invasive
monitoring was more prevalent in the VV group (56.3% vs 21.6%;
P=0.023). Although VV operations were signiﬁcantly longer (218
vs 164 minutes; P=0.008), no different was observed in the number
(2) or size (12) of springs. Intra-operative crystalloid infusion
volume and blood transfusion volume and post-operative haemoglobin level and blood transfusion volume were not signiﬁcantly different
between groups. Post-operative inpatient stay, complication rate,
complication grade, follow-up operations, and fatality rate were not
signiﬁcantly different between groups.
Conclusions: A number of factors have been identiﬁed to guide decisions to offer children classical or VV PVE, chief among which are
age, head shape, and type of synostotic sutures. Although more technical challenging with increased operation times, the VV operation is
non-inferior by comparison to the classical PVE in terms of key intraand post-operative outcome measures.

273. Practice patterns of Alveolar Bone Grafting in
North America- survey of the American Cleft PalateCraniofacial Association
Fatima Qamar (1), James Cray (1), S.Alex Rottgers (3)
(1) Johns Hopkins All Children’s Hospital, Saint Petersburg, FL, (2) The
Ohio State University, Columbus, OH, (3) John Hopkins All Children’s
Hospital, St. Petersburg, FL
Background/Purpose: Background: Alveolar reconstruction for
patients with orofacial clefts aims to provide dental restoration for
optimal periodontal support for the health and longevity of dental
units. Treatment paradigms have been changing without a true consensus in terms of timing, graft materials, imaging, orthodontic
manipulation, and outcomes. We sought to determine how the standard of care approach to alveolar bone grafting has evolved.
Methods/Description: A multiple choice survey consisting of 17 questions was implemented using Qualtrics software and emailed to a list
from 708 practitioners from the ACPA membership directory.
Descriptive and correlational analysis was performed using
Qualtrics, Microsoft Excel, SPSS and Win-Pepi.
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Results: The overall response rate was 17.5%. Preferred timing for
alveolar bone grafting was mixed dentition, prior to canine eruption
by 87%. Around 81% favored orthodontic expansion prior to alveolar
bone grafting. Surgeons in practice for more than 30 years appear
more likely to perform grafting in later primary dentition (p<0.01).
Additionally, there was no inherent training bias (p = 0.121) for
timing of bone grafting in practice. After alveolar bone grafting,
70% of the providers restricted the patient to a soft diet for 2-4
weeks and 43% selected orthodontic manipulation of teeth adjacent
to the cleft after 4-6 months. Majority utilized the cancellous bone
autograft (43%) and anterior iliac crest for graft harvest (97%). 70%
used two to three modalities for post-operative pain control management. Younger providers (0-5 years) appeared more likely to use biologics (p<0.01) than only conservative approaches (p<0.05) for
grafting based on other groupings.
Conclusions: The standard of care seems to involve a multi-modal
approach for radiographic evaluation and pain control, an autologous
cancellous bone graft, and optimal bone graft timing to be prior to
canine eruption and during mixed dentition. There is no true consensus on perioperative timing and sequencing of orthodontic manipulation. There is an increased emphasis to optimize patient experience.

274. Operative Management of Velopharyngeal
Dysfunction (VPD) in 22q11.2 Syndrome: An Eleven
Year Retrospective
Rotem Kimia (1), Susan McCormack (1), Cynthia Solot (1), Nisha Vora (1),
Adam Hornbaker (1), Oksana Jackson (2)
(1) University of Pennsylvania, Philadelphia, PA, (2) Children’s Hospital of
Philadelphia, Philadelphia, PA
Background/Purpose: The 22q11.2 deletion syndrome (22q11.2DS)
is characterized by a variety of anatomic anomalies. Many
22q11.2DS patients suffer from velopharyngeal dysfunction (VPD),
complicated by a combination of structural and functional abnormalities of the velopharyngeal mechanism. This results in incomplete
closure of the velopharyngeal port during speech. These patients subsequently suffer from hypernasality that may be severe and accompanied by signiﬁcant compensatory articulation errors. The purpose of
this study is to discuss the operative management of VPD and postoperative speech outcomes in a cohort of 22q11.2DS patients seen at the
Children’s Hospital of Philadelphia (CHOP) VPD Clinic.
Methods/Description: This is a retrospective cohort study of patients
with 22q11.2DS who underwent operative management of VPD
between January 1st, 2010 to December 31st, 2020. Patients were
identiﬁed using CPT codes for posterior pharyngeal ﬂap (PPF),
sphincter pharyngoplasty (SPP), Furlow cleft palate revision, and
buccal myomucosal ﬂaps. Medical records of all patients were
reviewed for medical history, demographic information, pre-, peri-,
and post-operative course. Preoperative and 1-year postoperative
speech outcomes were assessed clinically using the Pittsburgh
Weighted Speech Scale (PWSS), a standardized point system of 5
VPD speech components: nasality, nasal emission, facial grimace,
phonation, and misarticulations.
Results: Eighty-three 22q11.2DS patients were identiﬁed. PPF was
the primary method of correction (97.6%), with only 2 patients undergoing buccal myomucosal ﬂap reconstruction (2.4%). Most patients
(71.1%) had congenital VPD while the remaining (28.9%) were identiﬁed as having a history of Furlow-repaired cleft palate (66.7% submucous, 25% soft palate, 8.3% soft and hard palate). Average age at
repair was 7.65 years (SD +/- 2.97). The majority of patients (89.1%)
were receiving speech therapy pre- and postoperatively. Average pre-
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and postoperative PWSS scores were 15.15 and 8.30, respectively.
Paired sample t-test found this difference (-6.65) to be statistically signiﬁcant (p<.001); this was due to signiﬁcant improvements in nasal air
emission (-0.95), hypernasality (-2.34), and articulation (-2.94)
(p<.001). No demographic or comorbidity signiﬁcantly impacted
speech outcomes on Chi-Square analysis. Perioperative complications
included poor PO/pain control (9.6%), reliance on nasopharyngeal
airway (2.4%), aspiration pneumonia (1.2%), and hypocalcemia
(1.2%). Four patients (4.8%) returned to the ED postoperatively for
bleeding (2.4%), pain management (1.2%), and dehydration (1.2%).
Polysomnography-conﬁrmed obstructive sleep apnea (OSA) was
diagnosed in 6 patients (7.2%). Five patients (6.0%) required revision
surgery â€“ four (4.8%) revisions of PPF and one (1.2%) SPP following primary PPF.
Conclusions: PPF signiﬁcantly improves speech in 22q11.2DS
patients suffering from VPD, largely due to reductions in hypernasality, nasal emissions, and articulation.

275. Secondary Corrections for Single-sutural
Craniosynostosis: Perioperative Outcomes and
Predisposing Factors
Aditi Kanth (1), Kanlaya Ditthakasem (1), Morley Herbert (1), Jeffrey
Fearon (4)
(1) Robert Wood Johnson Hospital, New Brunswick, NJ, (2) Medcial City
Children’s Hospital, Dallas, TX, (3) Medical City Dallas Hospital, Dallas,
TX, (4) The Craniofacial Center, Dallas, TX
Background/Purpose: Recent studies conﬁrm that single-sutural craniosynostoses often require secondary corrections. This study
sought to determine if these more complicated procedures carry
higher complication rates. Potential predisposing factors for secondary corrections were also explored.
Methods/Description: A retrospective chart review was performed of
all patients undergoing primary and secondary corrections for singlesuture craniosynostosis at a single center, between 2010 and 2020.
This cohort was divided into patients undergoing primary surgery
(1°) and those undergoing a secondary surgery (2°). Indications for
redo surgery were persistent skull defects, recurrent deformity, and
concern for elevated intracranial pressure. The following risk factors
were examined for need for redo operation: craniosynostosis
pattern, genetic mutation, prenatal medications, number and types
of operations, and age at operations. Perioperative outcomes data
included complications, transfusions, length of stay, follow up, and
indications for redo surgery.
Results: Of the 491 single-sutural corrections performed, 380 were
primary and 111 were secondary (89.2 % of these underwent
primary corrections elsewhere). 10% of all primary procedures were
transfused, whereas only 2% of secondary corrections received allogeneic blood (logistic regression, p = 0.005). The mean hospital lengths
of stays were similar (1°: 2.1 days, 2°: 2.0 days), as were surgical
infections (1°: 0%, 2°: 0.9%). The affected suture distribution was
similar between groups, as was the presence of a gene mutation (1°:
13%, 2°: 11%). Among those requiring redo procedures, the mean
age at primary correction was younger than for those not needing a
second procedure (6.8 versus 17.6 months, p<0.001). An Odds
Ratio Estimate suggests for every month increase in age, the odds
of undergoing a redo drops 40%. Of those treated elsewhere, 42%
underwent some variation of a strip craniectomy. Concerns for
raised intracranial pressure were a more commonly speciﬁed indication following strip procedures, than remodeling (40% versus 20%).
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Length of follow up was similar between the two groups (1°: 24.9
months, 2°: 23.8 months, p= 0.63).
Conclusions: This single-center review was unable to support a higher
risk proﬁle for redo procedures, but analyses suggest performing
primary corrections at a younger age and performing strip procedures,
likely increases the need for subsequent secondary corrections.

276. Application of a 3D-Printed Patient-Speciﬁc
"Composite Anatomy Model" in Metopic
Craniosynostosis Reconstruction
Mitchell Marques (1), Chad Purnell (1), Linping Zhao (1), Lee Alkureishi
(4)
(1) University of Illinois College of Medicine, Chicago, IL, (2) University Of
Illinois at Chicago/Shriners Hospitals for Children-Chicago, Chicago, IL, (3)
The University of Illinois Hospital & Health Sciences System, Chicago, IL,
(4) Shriners Hospitals for Children-Chicago, Chicago, IL
Background/Purpose: Current cranial vault remodeling techniques rely
on the experience and judgment of the craniofacial surgeon as to how
the bones must be manipulated to create a more normal shape. Here,
we describe our experience in creating a 3D-printed patient-matched
’composite-anatomy structural mold’ by merging our patient’s cranial
base anatomy with a mold of the ’dural surface topography’ of an
age-, sex-, ethnicity-matched ’normal’ skull reference from our
archives. The resultant 3D-printed composite model served as both a
visual aid and a structural guide for our patients’s metopic synostosis
reconstruction. Our model aimed to reduce the reliance on intraoperative trial-and-error by tangibly transferring our preoperative surgical
plan to the OR, potentially translating to reduced operative time and
decreased variability in the aesthetic result from the preoperative plan.
Methods/Description: Our patient was a 5-month-old Caucasian male
with metopic synostosis. His CT DICOM data was imported into
Mimics v23 (MATERIALISE NV., Leuven, Belgium) alongside an anonymized age-, sex-, ethnicity-matched normal skull reference from our
archives. First, our matched-normal calvarium was digitally subtracted
to create an inverted image of the inner table of the normative calvarium.
We refer to this inverted image as our normal’s ’dural surface topography.’ Our normal skull and its intracranial vault were then resized to
match the dimensions of our patient’s cranial base and superimposed
onto our patient’s skull using our patient’s cranial base as reference.
Next, our normal skull reference was adjusted in three-dimensions
until the normative cranial base was optimally aligned with our patient’s
cranial base. After alignment, our normative skull’s intracranial vault was
digitally fused to our patient’s cranial base forming the
’composite-anatomy mold.’ This digital mold was 3D-printed, sterilized,
and placed in the operative ﬁeld where all ex-vivo osteotomies, reshaping, and rearrangement of the bone graft segments were completed using
the composite template as the structural framework.
Results: The 3D printed normative model served as both a visual guide and
a structural scaffold to guide and support the various bone graft segments
during the procedure, allowing the calvarium to be reconstructed in its
entirety on the back table while barrel staving and haemostasis were performed on the patient. Following this, the calvarial construct was transferred to the patient and rapidly ﬁxed with resorbable plates and sutures
at key points. While absolute time savings were not compared in a controlled fashion, in our opinion this technique offers a streamlined
method to remodel the cranial vault and optimize intraoperative efﬁciency.
Conclusions: The 3D Printed composite anatomy model described here
provides intraoperative visual and structural guidance, facilitating
improved consistency between the surgical plan and intraoperative result.
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277. The Development, Trialing, and Adaptation of
Standard American English and Spanish Phrases for
Assessing Speech in Preschoolers with Cleft Lip and
Palate
Kelly Cordero (1), Chelsea Sommer (1), Caitlin Cummings (1), Kathy
Chapman (1), Judith Trost-Cardamone (1), Adriane Baylis (1), Angela
Dixon (1), Kristina Wilson (1), Cindy Dobbelsteyn (8)
(1) Barrow Cleft and Craniofacial Center, Phoenix, AZ, (2) Florida
International University, Miami, FL, (3) Nationwide Children’s Hospital,
Columbus, OH, (4) University of Utah, Salt Lake City, UT, (5)
California State University -Northridge, Northridge, CA, (6) Riley
Hospital for Children at IU Health, Indianapolis, IN, (7) Texas
Children’s Hospital, Houston, TX, (8) Dalhousie University, Halifax,
Nova Scotia
Background/Purpose: When assessing the speech of children with
cleft palate +/- cleft lip (CP+/- CL), it is important to use
developmentally-appropriate stimuli in the language(s) they speak.
In the United States (US), many craniofacial teams use the standard
American English sentences from the Cleft Audit Protocol for
Speech-Augmented-Americleft
Modiﬁcation
(CAPS-A-AM;
Chapman et al., 2016). These sentences, created by
Trost-Cardamone (2012) follow recommended guidelines that
allow speech-language pathologists (SLPs) to accurately sample
and rate articulation and resonance disorders related to cleft palate
(Brondsted, et al., 1994; Henningsson et al., 2008). There is also a
Spanish sentence set that was created following these same parameters. This set originated from Colombia and is used in a variety of
settings with Spanish speaking children (Cleves et al., 2009).
These sentences were designed for school age children and can be
challenging to use with preschool age children. Therefore, adaptations of the CAPS-A-AM English sentences and Spanish sentences
were needed in order to improve ease of production for younger children with CP +/- CL in the U.S. This poster will discuss the process
of adapting the sentences and creating new shorter phrases in
English and Spanish. Additionally, the presenters will discuss how
these phrases were modiﬁed and edited based on preliminary
testing. Presenters will also discuss clinical interpretation when
using the English and/or Spanish phrases with monolingual and
bilingual children. Additionally, other factors in bilingual and
cross linguistic assessment, speciﬁc to children with CP+/-CL,
will be discussed.
Methods/Description: This poster will explain the process of developing, trialing, and adapting the preschool English and Spanish
standard phrases from the CAPS-A-AM assessment protocol for
use in a multicenter outcome study of the Cleft Outcomes
Research Network (CORNET). Presenters will describe how the
phonetic framework (Brondsted et al., 1994) and the controlled
speech sample (Henningsson et al., 2008) were used in creating
these new stimuli. These parameters incorporate including high
and low vowels, using only one target sound per sentence,
and no nasal sounds in sentences that target high pressure sounds.
The parameters also specify that these sentences should
contain monosyllabic words with consonant-vowel or
consonant-vowel-consonant structure. The Spanish phrases were
adapted and created by cleft-trained, bilingual English and
Spanish-speaking SLPs. This poster will address the potential uses
of the English and Spanish phrase sets with bilingual patients in
the U.S. in both the clinical and research setting. This will include
comparison of shared and unshared phonemes across the languages
for a more accurate description of skill set compared to single language assessment.
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278. Skeletal, Dental and Soft Tissue Changes
Following Bone-anchored Maxillary Protraction in
Growing Patients with Skeletal Class III with and
without Cleft Lip and Palate Compared to Unaffected
Controls: A Cone-Beam Computed Tomography
Study
Jeffrey Stoker (1), Rahma Elnaghy (1), Ronald Jacobsen (1), Majd Hasanin
(1), Riyad Al-Qawasmi (1)
(1) University of Detroit Mercy, School of Dentistry, Detroit, MI
Background/Purpose: To utilize cone-beam computed tomography
(CBCT) for a comprehensive three-dimensional analysis of the skeletal, dental and soft tissue response to growth modiﬁcation via bone
anchored maxillary protraction (BAMP) in growing patients with
skeletal class III craniofacial patterns with and without unilateral
cleft lip and palate (UCLP) compared to unaffected controls (CON).
Another objective was to determine what (if any) pretreatment phenotypic characteristics were indicative of likely success amenable to
BAMP therapy.
Methods/Description: This retrospective study included 55 growing
individuals divided into 3 groups; Class III with UCLP treated with
BAMP (CG=20), Class III without UCLP treated with BAMP
(NCG=15), unaffected untreated Class I (CON=20). The mean age
for patients in the CG, NCG and CON at initial CBCT was 12.5,
12.6 and 11.4 years old, respectively. CBCT scans in CG and NCG
were taken at two-time intervals (T1, at the beginning of BAMP
therapy; T2, post-BAMP therapy). T1 started by initiating bilateral
intermaxillary elastics (IME) wear from the bone-anchored infrazygomatic plates to the anterior mandibular plates. Average IME wear time
was 25.0 months in the CPG and 22.9 months in the NCG. CBCT
volumes at T1 and T2 were imported into Dolphin Imaging software
for voxel-based superimposition at the cranial base to assess the displacement of skeletal, dental and soft tissue landmarks in all three
planes of space. Constructed lateral cephalometric radiographs were
traced and comprehensive cephalometric variables were measured at
T1 and T2. The t-tests were used for statistical assessment (p<0.05).
Results: Overall, signiﬁcant positional changes were evident between
T1 and T2, particularly in the treated groups (CG and NCG).
However, no statistically signiﬁcance was evident between the two
groups, demonstrating a positive response to BAMP therapy in
growing patients with skeletal Class III with and without UCLP. In
CG, the right and left sides showed unequal positional changes, proposing unequal response of the cleft and non-cleft sides to the protraction forces.
Conclusions: Growth modiﬁcation with BAMP therapy was effective
in reducing the skeletal class III discrepancy in patients with certain
favorable pretreatment characteristics. BAMP therapy appears to
yield similar magnitudes of results in patients with CL&P as well as
unaffected patients, though distinct differences are apparent between
cleft and noncleft sides.

279. Change in Apnea Hypopnea Index on
Polysomnography after Sphincter Pharyngoplasty
Benjamin Kirby (1), Arshad Muzaffar (1), Lynette Baker (1), Gale Rice (3)
(1) University of Missouri, Columbia, MO, (2) University of Missouri Columbia, Columbia, MO, (3) Fontbonne University, St. Louis, MO
Background/Purpose: In patients with velopharyngeal insufﬁciency
(VPI) that undergo surgical intervention, obstructive sleep apnea
(OSA) is a common complication. This can be assessed with
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polysomnography (PSG) and quantiﬁed by the total apnea hypopnea
index (AHI). The purpose of this study was to determine the change in
AHI prior to sphincter pharyngoplasty compared with results at follow
up.
Methods/Description: This retrospective analysis of 23 patients (14
male and 9 female) with VPI treated by a single surgeon between
2006 and 2021 includes all patients with VPI who underwent sphincter pharyngoplasty and have both pre-op and post-op PSG. Patients
were excluded if they did not have a pre-operative and post-operative
AHI. There is no control group for this observational study. Mean
follow up PSG was obtained 11.9 months after the index surgery
with times ranging from 2 months to 73 months post-op.
Results: The average change in AHI after sphincter pharyngoplasty
was an increase of 2.5 and the median change was an increase of
0.7. The difference in these values comes mainly from two patients
who had dramatic increases in their post-operative AHI with one
patient increasing from 0 to 18.5 and the other increasing from 0.94
to 22.87. The ﬁrst patient required CPAP for treatment. The second
patient had no clinical signs or symptoms of OSA, and no additional
intervention was required. The range of post-op AHI changes runs
from a decrease of 3.8 to an increase of 21.93. The increase in postoperative AHI is signiﬁcant as calculated using a paired T-test
(P=0.03). Patient gender, pre-operative AHI, age at sphincter pharyngoplasty, time to follow up PSG and presence of cleft palate were
evaluated with a multivariate regression model, and none were
found to be signiﬁcantly predictive of the post-operative AHI result.
Conclusions: In agreement with prior studies, sphincter pharyngoplasty does typically increase AHI, but for the vast majority of patients
this increase is not clinically signiﬁcant, and they remain in the
minimal to mild OSA range with only one patient having a symptomatic post-op AHI greater than 15 requiring intervention.

280. Case Study: Association of Cranial Suture
Synostosis with Kabuki Syndrome
Darisel Ventura Rodriguez (1), Marissa Dallara (1), Marla Fortoul (1),
Brian Macias Martinez (1), Eric Stelnicki (1), George Kamel (2)
(1) Nova Southeastern University Dr. Kiran C. Patel College of Allopathic
Medicine, Fort Lauderdale, FL, (2) Nova Southeastern University, Atlantic
Center of Aesthetic & Reconstructive Surgery, Fort Lauderdale, FL
Background/Purpose: Kabuki syndrome (KS) is a rare genetic disorder that presents with diverse clinical features including growth
delays, abnormal facial features, intellectual disability, short stature,
and skeletal anomalies. KS is associated with two mutations, the
more common autosomal dominant mutation, KMT2D gene and
less frequently an X-linked dominant mutation in the KDM6A
gene. There has been few case reports describing the association of
craniosynostosis with KS. The purpose of this case study is to highlight the difﬁculty in diagnosis of craniosynostosis in patients with
KS based on cranial phenotype and underscore the importance of
association of craniosynostosis with KS.
Methods/Description: We describe a 12-month-old male child with
KS who presented with developmental delay and a cranial phenotype
showing posterior plagiocephaly and microcephaly. The patient
underwent a head Computed Tomography (CT) scan and was found
to have sagittal suture synostosis. The patient subsequently underwent
cranial vault remodeling for sagittal craniosynostosis and was placed
in postoperative orthosis to correct the deformational plagiocephaly.
Results: Our ﬁndings show that patients with KS may not have the
anticipated cranial phenotype associated with cranial sutural synostosis. Furthermore, we illustrate the utility of adjunct orthosis to correct
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deformational plagiocephaly in patients with complex
craniosynostosis.
Conclusions: This case report further highlights the correlation of craniosynostosis in patients with KS and illustrates the difﬁculty in diagnosis due to uncharacteristic cranial phenotype associated with sutural
synostosis. Furthermore, we illustrate the utility of adjunct orthosis in
correction of deformational plagiocephaly in patients with complex
craniosynostosis.

281. A Roadmap to Full 3D Digital Workﬂow for
Fabricating Nasoalveolar Molding Aligners: Shedding
Light on the Accuracy of Direct Digital Impressions in
Infants with Unilateral Cleft lip and Palate
Rahma Elnaghy (1), Sara Amin (1), Majd Hasanin (3)
(1) University of Detroit Mercy, School of Dentistry, Detroit, MI, (2) iTX
Pros, Delaware, DE, (3) University of Detroit Mercy, Detroit, MI
Background/Purpose: Nasoalveolar molding (NAM) was introduced
as an interceptive approach for managing infants with cleft lip and
palate (CLP). This study aimed to evaluate the accuracy of intraoral
digital impression technique as a viable alternative to conventional
impression in infants with unilateral CLP. Another objective of the
study was to evaluate the feasibility of full digital workﬂow for fabricating NAM aligners.
Methods/Description: Trios 3-Shape scanner (3Shape, Copenhagen,
Denmark) was used for intraoral scanning of the infants’ maxillary
arches to provide a direct digital scan (DDS). Additionally, conventional impressions of the same patients were taken in a hospital
setting, and the resultant stone models were digitized using the
same scanner to create an indirect digital scan (IDS). Both scans
(DDS and IDS) were exported in stereolithography (STL) format
and the resultant STL ﬁles were imported into CAD software
(Exocad DentalCAD, exocad GmbH, Darmstadt, Germany) for 3D
surface model superimposition. Differences between the two surfaces
was quantiﬁed in millimeters (mm) and visually displayed by a color
map. Then, the STL ﬁle was imported into Ortho Analyzer software
(3Shape) for model segmentation and virtual setup to gradually
close the cleft gap. Two methods were used for fabricating the
NAM aligners; 3D printed NAM aligners or thermoplastic NAM
aligners fabricated from the 3D printed staged models.
Results: 3D surface model superimposition of the DDS and IDS scans
showed an excellent agreement between both approaches, where differences ranged from 0.01 mm to 0.1 mm. Digital workﬂow for NAM
therapy (using either method of fabrication) were successfully able to
close the cleft gap and mold the depressed nose with an overall reduction of the number of appointments and visit duration.
Conclusions: Incorporating full digital workﬂow was found to be
accurate and safe to be used for effective and efﬁcient NAM
therapy. This will aid in overcoming the challenges and complications
that are frequently associated with using conventional impressions in
infants with unilateral CLP, thus, reducing the burden of care not only
on the patients’ families, but on the care providers as well.

282. Changes in the Velopharyngeal Port on Long
Term Follow up after Furlow Palatoplasty and
Sphincter Pharyngoplasty
Benjamin Kirby (1), Arshad Muzaffar (1), Lynette Baker (1), Gale Rice (3)
(1) University of Missouri, Columbia, MO, (2) University of Missouri Columbia, Columbia, MO, (3) Fontbonne University, St. Louis, MO
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Background/Purpose: The pharyngeal port does not close properly in
patients with velopharyngeal insufﬁciency (VPI). Furlow palatoplasty
(FP) and sphincter pharyngoplasty (SP) are major tools for the treatment of improper port closure utilized to decrease nasal regurgitation
of oral contents and to decrease uncontrolled nasal airﬂow during
speech. Nasendoscopy (NE) and videoﬂuoroscopy (VF) allow for
quantitative assessment of port closure both before and after surgery
and assist both in the selection of surgical procedure and assessment
of surgical success. The purpose of this study was to determine the
change in port size over time after surgical intervention as this is
the primary determinant of surgical success.
Methods/Description: This retrospective analysis of 53 patients (34
male and 19 female) with VPI treated by a single surgeon between
2006 and 2021 includes all patients who underwent FP or SP and
had at least 3 months follow-up. Patients were excluded if they had
VPI in the setting of diagnosed syndromic abnormality such as velocardiofacial syndrome, if they had undergone prior pharyngeal ﬂap
surgery or, if they did not complete their 3-month post-operative
NE and VF visits.
Results: Of 53 patients, 22 underwent FP, 21 underwent SP and 10
underwent both procedures. Mean pre-op velar closing ratios were
0.51 for FP, 0.69 for SP and 0.43 for both (P = 0.04) as determined
with NE. This compares with mean velar closing ratios of 0.71 for
FP, 0.87 for SP and 0.44 for both (P = < 0.001) as determined by
VF. These values were obtained with ANOVA. Pre-operative velar
closing ratio was then compared with 3-month and 12-month velar
closing ratios demonstrating an increase in mean closing ratio to
0.93 after FP (P < 0.001), 0.96 after SP (P < 0.001) and to 0.83
after both (P < 0.001) as measured by NE. This change was preserved
at 12 months post-operatively with mean closing ratios of 0.99 (P =
0.15), 0.89 (P = 0.09) and 0.81 (P = 0.41) for FP, SP and both respectively. Similar ﬁndings were noted on VF with an increase in mean
closing ratio to 0.95 after FP (P = 0.003), 0.98 after SP (P = 0.001)
and to 0.80 after both (P = 0.006). This change was preserved at 12
months post-operatively with mean closing ratios of 0.99 (P =
0.16), 0.98 (P = 0.38) and 0.9 (P = 0.17) for FP, SP and both respectively. These values were obtained with T-testing.
Conclusions: Technical success in surgical treatment of VPI can be
assessed with a combination of NE and VF to compare pre-operative
and post-operative velar closing ratios. This study demonstrates that
FP and SP produce signiﬁcant changes in velar closing ratios which
are durable at long term follow up.

283. Skull Vertex Position as A Novel Craniometric
Measurement to Assess Severity and Surgical
Outcomes in Sagittal Craniosynostosis
Casey Zhang (1), Samantha Maliha (1), Allison Mak (1), Madeleine Bruce
(1), Lucas Dvoracek (1), Jesse Goldstein (2)
(1) University of Pittsburgh School of Medicine, Pittsburgh, PA, (2)
Department of Plastic Surgery, University of Pittsburgh Medical Center,
Pittsburgh, PA
Background/Purpose: Premature fusion of the sagittal suture results in
the most common type of craniosynostosis. This results in scaphocephaly, characterized by a long and narrow skull shape. When left
untreated, sagittal craniosynostosis can negatively impact sensory,
respiratory, and neurological development. Thus, surgical intervention is necessary with the ultimate goal being increased biparietal
diameter and caudal repositioning of the cranial vertex, deﬁned as
the most superior anatomical point of the calvarium. Traditionally,
Cephalic Index (CI), the ratio of the maximum head width to
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maximum length, has been used to assess preoperative severity and
postoperative outcome following surgical correction of sagittal synostosis. However, CI is limited in its ability to describe overall head
shape and biparietal diameter. Thus, it is desirable to identify a
more accurate craniometric measurement to assess the efﬁcacy of
surgery. Our purpose was to apply a novel measurement, skull
vertex position, in patients who underwent cranioplasty for sagittal
craniosynostosis in order to provide an analysis of craniometric and
aesthetic outcomes.
Methods/Description: This study includes patients with isolated, nonsyndromic sagittal craniosynostosis who underwent surgical repair at
a tertiary care children’s hospital between April 2009- August 2018.
Cases were age and gender-matched to patients without any cranial
bony pathology. Craniometric analysis on pre- and postoperative
CTs was performed using Analyze Pro (V12, Overland Park,
Kansas). Measurements included CI and cranial vertex. Cranial
vertex was deﬁned as the highest point on the skull, and its position
designated as a fraction of the occipitofrontal diameter.
Results: Thirty-four patients met inclusion criteria (79.4% male).
Within this cohort, two patients underwent strip craniectomy, two
spring assisted cranioplasty, two fronto-orbital advancement (FOA),
and 28 open vault reconstruction. Mean ages at initial head CT and
follow-up CT were 1.8 Â± 2.4 years and 2.3 Â± 2.4 years, respectively. Sixteen patients had an additional long-term follow-up CT at
a mean age of 4.2 Â± 2.4 years. There were signiﬁcant differences
in both the CI and vertex position when comparing noncraniosynostotic with pre-operative sagittal craniosynostosis patients
(p<0.00001 and p<0.006, respectively). Importantly, there was significant improvement in caudal repositioning of the vertex in patients
who underwent long-term CT imaging when compared to noncraniosynostotic patients (p<0.02) but no signiﬁcant change in CI in
this same population.
Conclusions: Cephalic Index is the currently accepted metric of
deformity severity and postoperative efﬁcacy in sagittal craniosynostosis. However, this measure is limited in its ability to describe overall
head shape. Our study introduces a novel measurement, skull vertex
position, as an objective and reproducible measure for guidance in
surgical planning to maximize aesthetic and clinical outcomes.

284. Porous polyethylene versus autologous
costochondral reconstruction for microtia: a
MarketScan analysis
Ema Zubovic (1), Kaamya Varagur (1), Gary Skolnick (1), John Reinisch
(1), Kamlesh Patel (5)
(1) Washington University in St. Louis, Saint Louis, MO, (2) Washington
University in St. Louis School of Medicine, St. Louis, MO, (3) Washington
University School of Medicine, St. Louis, MO, (4) Keck School of
Medicine of USC, Los Angeles, CA, (5) Washington University School of
Medicine in St. Louis, Saint louis, MO
Background/Purpose: Ear reconstruction for patients with microtia
commonly requires either an autologous costochondral framework
or an alloplastic porous polyethylene implant. Despite technical
advances, alloplastic reconstruction is considered inferior by a majority of plastic surgeons, and many surgeons have no exposure to techniques other than autologous costochondral reconstruction. The
primary aim of this study is to delineate the frequency of autologous
costochondral and alloplastic ear reconstructions in the United States.
The secondary aim is to elucidate the need for reoperation associated
with each method of ear reconstruction.
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Methods/Description: Using the IBM MarketScan Commercial and
Medicaid Databases, we identiﬁed patients age 0-18 with ICD 10 diagnosis codes for microtia, congenital absence of the ear, or hemifacial
microsomia who underwent ear reconstruction between 2006 and
2018. Proportions of patients undergoing alloplastic versus autologous
costochondral reconstructions were identiﬁed using the associated CPT
codes. Fisher’s Exact tests were used to compare the reoperation rates of
the two techniques at multiple post-operative time points. To capture
longitudinal changes, data were also analyzed separately for each half
of the study period (2006-2012, and 2012-2018).
Results: 649 patients were included in the analysis. 486 patients (75%)
underwent autologous costochondral reconstruction, and 163 patients
(25%) underwent reconstruction with alloplastic framework. Associated
ICD 10 diagnoses were microtia in 85% of patients, hemifacial microsomia in 35%, and congenital absence of the ear in 18%. Reoperation rates
for the autologous and alloplastic groups, respectively, were 2.9% [95%
CI 1.7-4.8%] and 3.1% [1.3-7.0%] at 30 days (p = 0.937); 17.5%
[14.4-21.1%] and 10.4% [6.6-16.1%] at 90 days (p = 0.034); 47.5%
[43.1-52.0%] and 19.0% [13.7-25.7%] at 180 days (p < 0.001); and
68.3% [64.0-72.3%] and 30.7% [24.1-38.1%] at 365 days (p < 0.001).
In the ﬁrst half of the study period, alloplastic framework accounted for
23.9% of reconstructions, compared with 25.9% in the second half (p =
0.572). 1-year reoperation rates in the autologous group were not signiﬁcantly different between the ﬁrst and second halves of the study period
(69.6% [62.8-75.7%] vs. 67.5% [61.9-72.6%], p = 0.615), but were signiﬁcantly lower in the second half of the alloplastic group (43.3%
[31.6-55.9%] vs. 23.3% [16.2-32.3%], p = 0.007).
Conclusions: In the MarketScan database, autologous rib cartilage is
used more commonly than alloplastic frameworks for pediatric ear
reconstruction. Patients undergoing autologous costochondral reconstruction have a signiﬁcantly higher rate of reoperation at 6 months
and 1 year postoperatively. Reoperation rates decreased over time in
patients undergoing alloplastic reconstruction.

285. Mid-Palatal Suture Fusion in Patients with
Craniosynostosis
Priya Shah (1), Konstantinos Apostolopoulos (1), Rany Bous (1)
(1) Case Western Reserve University School of Dental Medicine, Cleveland, OH
Background/Purpose: The mid-palatal suture is the ﬁbrous joint
between the two maxillary and palatine bones. The fusion pattern
and timing of this suture presents high variability, but most often
is observed between ages 15 to 19. Patients with craniosynostosis
present with premature fusion of the cranial sutures. The objective
of this retrospective study was to evaluate the mid-palatal suture
maturation in patients with craniosynostosis and compare it to
controls.
Methods/Description: 13 CBCT scans of individuals with craniosynostosis were evaluated (8 females and 5 males) with mean age 11.7,
and compared to 33 controls (22 females and 11 males) with mean
age 12.3. The maturation of mid-palatal suture was assessed with a
ﬁve-stage system where stage A represents the earliest stage of maturation and stage E represents complete fusion of the suture.
Results: Patients with craniosynostosis were statistically signiﬁcantly
more likely to have an earlier maturation of the mid-palatal suture
compared to controls (p=.000). The majority of controls were classiﬁed as stages B or C, while in the study group almost 50% presented
with complete fusion of the mid-palatal suture and the rest were classiﬁed as stages C or D.
Conclusions: Patients with craniosynostosis may be at a higher risk of
early maturation of the mid-palatal suture. Clinicians should take this
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into consideration when they are planning any type of maxillary
expansion in these patients. Further studies with a larger sample
size are needed to conﬁrm the ﬁndings.

286. Treatment outcomes of presurgical alignment of
anterior teeth in alveolar cleft reconstruction with bone
grafts: A retrospective study using Cone Beam CT
Samantha Rustia (1), Snehlata Oberoi (1), Lateefa Alkharaﬁ (1), Rumpa
Ganguly (1), Jaemin Ko (2)
(1) University of California, San Francisco School of Dentistry,
San Francisco, CA, (2) Children’s Hospital Los Angeles, Los Angeles, CA
Background/Purpose: Presurgical orthodontic treatment is an important step in the success of alveolar bone grafts in patients with alveolar
cleft defects. In presurgical orthodontics, it is standard practice to
perform maxillary arch expansion, which addresses maxillary constriction and creates space for placement of graft material. The role
of anterior tooth alignment as a presurgical orthodontic intervention
has yet to be fully explored, considering the direct proximity of
some anterior teeth to the cleft area. This study aims to compare treatment outcomes of alveolar cleft reconstruction in patients who
undergo only maxillary expansion versus those who undergo maxillary expansion paired with anterior tooth alignment. This study uses
cone-beam computed tomography to provide the ﬁrst clinical evaluation of volumetric, root coverage, and bone formation comparisons
between these two treatment modalities.
Methods/Description: A retrospective, two-center study of 24 patients
with unilateral cleft lip and palate (UCLP) was conducted. The alveolar bone defect volume was evaluated on preoperative and postoperative CBCT scans using a standardized protocol. The surgical
outcome was assessed in relation to the (1) bony coverage of the
cleft-adjacent incisor, (2) size of the new bone bridge, (3) Chelsea
scale classiﬁcation of bone formation, and (4) percentage of volumetric bony ﬁll. Intraobserver and interobserver reliability were assessed
to determine reproducibility of the data.
Results: The preoperative mean alveolar cleft volume was 1087 mm3.
In UCLP patients that underwent both maxillary expansion and anterior tooth alignment, the average percentage bone ﬁll was substantially greater than the mean percentage bone ﬁll of UCLP patients
who underwent only maxillary expansion. A higher average
Chelsea score of 6.03 in patients who underwent anterior teeth alignment was indicative of greater bone formation than patients who only
had maxillary expansion and rated a Chelsea score of 5.78.
Intraobserver reproducibility was high, as no statistical difference
(p<0.05) was observed between measurement sets.
Conclusions: Anterior teeth alignment paired with maxillary expansion prior to secondary alveolar bone grafting in patients with unilateral cleft lip and palate could contribute to an increased bone ﬁll
assessed from the volumetric outcomes, Chelsea scale scores, and
sizes of the new bone bridge using cone beam computed tomography.
Both treatment modalities demonstrated comparable bony coverage of
cleft-adjacent incisors following secondary alveolar cleft repair.

287. Arch expansion in patients with cleft lip and
palate: recent trends
Dr. Sanjay Prasad Gupta (1)
(1) Tribhuvan University Dental Teaching Hospital, Institute of Medicine,
Tribhuvan University, Kathmandu, Nepal
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Background/Purpose: General goal: This poster discussed the different methods, advantages and the ideal time frame for achieving arch
expansion along with the recent trend in the ﬁeld of expansion.
Methods/Description: Maxillary deﬁciency in transverse plane
occurred in patients with unilateral or bilateral cleft involving the
palate, lip and/or alveolus. Constriction of the maxilla with a characteristic V-shaped arch form contributes to the posterior crossbite frequently observed during mixed dentition. Arch widening for
alignment of teeth is one of the presurgical orthodontic requirements
in cases with cleft palate. Skeletal expansion to widen the maxilla and
dental arch expansion by moving the teeth relative to bone is
attempted by either slow or rapid palatal expansion. In this poster, different methods, advantages and the ideal time frame for achieving
arch expansion and recent trend in the ﬁeld of expansion are being
discussed.

288. Speech therapy for cleft lip and palate in
francophone Africa: Framework, challenges, and
perspectives
Edouardo ADJASSIN (1)
(1) Smile Train, Cotonou, Benin
Background/Purpose: Generally speaking, cleft palate speech therapy
in francophone sub-Saharan African countries is little known to the
English-speaking world because of its young age. The purpose of
this presentation is to shed light on the organization, challenges,
and perspectives associated with providing cleft palate speech
therapy services in this region of Africa.
Methods/Description: The presentation will be delivered in a poster
format. - Framework of speech therapy in French-speaking Africa
This portion of the presentation discusses the framework of speech
therapy in French-speaking Africa, including the different types of
training available, noteable organizations and associations, and
these organizations’ roles in the development of speech therapy in
the region. - Speech therapy for cleft lip and palate in francophone
Africa This portion further discusses how, through the ﬁnancial and
technical support of international organizations and US universities,
various projects have improved access to cleft palate speech therapy
for patients in rural areas and advanced the ﬁeld of cleft palate
speech therapy in the region. - Professional experiences and realities
on the ground This portion of the presentation describes the types
of practitioners providing speech care, the problem of their qualiﬁcation as SLP and how paraprofessionals and community health workers
are used to provide speech care. It also presents the experiences of
African speech-language professionals, examines unique case
studies, and discusses realities of providing cleft palate speech
therapy in countries where healthcare is nearly inaccessible. Conclusion This portion of the presentation highlights key takeaways
and possible solutions for a more promising future for cleft speech
therapy in francophone Africa.

289. Social experiences and perspectives of children
with orofacial clefts: a qualitative systematic review
Emilija Jensen (1), Brianna Poirier (1), Kelly Oliver (1), Peter Anderson (1),
Lisa Jamieson (1)
(1) University of Adelaide, Adelaide, South Australia, (2) Women’s and
Children’s Hospital, North Adelaide, South Australia
Background/Purpose: Children and adolescents with orofacial clefts
may experience ongoing psychosocial impacts due to the continuous
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nature of cleft treatments, facial and dental differences, and speech
and hearing difﬁculties. The aim of this qualitative systematic
review was to better understand the social experiences of children
and adolescents with orofacial clefts.
Methods/Description: A systematic search strategy using PubMed,
Embase, Emcare, Scopus, and Web of Science databases was performed to identify relevant qualitative studies evaluating the lived
experience of children and adolescents with orofacial clefts from
inception through to June 2021. Eligible studies were critically
appraised using the Joanna Briggs methodology and a metaaggregative approach.
Results: The search identiﬁed 2466 studies, with 13 found to meet the
inclusion criteria. Extraction of 155 ﬁndings resulted in 27 categories,
which were meta-aggregated into seven overarching synthesised ﬁndings. These seven core ﬁndings included aspects of child experience
and ﬁndings that enhanced or impeded child experience at the individual, family and community levels.
Conclusions: Factors that impeded child experience at the individual,
family, and community levels were more pronounced than factors that
enhanced their experience among children and adolescents with orofacial clefts. Further initiatives are needed to provide support to individuals, families and school communities to enhance children’s lived
experience of orofacial cleft during the formative childhood and adolescent years.

290. Do You Hear What I Hear? Spatial Hearing of the
External Ear
Liana Cheung (1), Frank Wartinger (1), Dillan Villavisanis (1), Jessica Blum
(1), Daniel Cho (1), Jordan Swanson (1), Jesse Taylor (1), Scott Bartlett (1)
(1) Children’s Hospital of Philadelphia, Philadelphia, PA, (2) Department of
Audiology and Center for Childhood Communication, Children’s Hospital of
Philadelphia, Philadelphia, PA
Background/Purpose: In a natural hearing environment, soundwaves
are transformed by the individual’s head and ears prior to reaching the
tympanic membrane. The auricular pinna and canal combine to act as
a ﬁlter that reduces low frequencies and ampliﬁes higher frequencies,
which are direction-dependent and heavily affected by the head
shadow effect in monoaural hearing. While studies have focused on
deﬁning the ear canal’s contribution to functional hearing, a few
studies have demonstrated that masking or complete occlusion of
the pinna decreased accuracy in sound localization. To date, there
has been no study deﬁning the pinna’s role in functional hearing.
The purpose of this study was to deﬁne the anatomical subunits of
the auricular pinna that contribute most to acoustic resonance and
sound localization.
Methods/Description: A CT Head scan of an individual with normal
ears was digitally manipulated utilizing computer assisted modelling
software Materialise NV. Each anatomical subunit of the ear was isolated, then reduced, exaggerated, or angled differently within normal
population variance. Additionally, common congenital auricular
deformities (Stahl’s ear, microtia, cryptotia, lop or cup ear) and traumatic amputation of ears were digitally designed. Furthermore, the
positioning of the chosen probe microphone was digitally designed
to sit at the same location on the posterior aspect of the opening to
the external auditory meatus, and tunneled to exit behind the ear, mitigating any shadow effect of the probe microphone. A total of 56 ears
were 3D printed in resin to ﬁt the same 3D printed head model.
Acoustical tests were conducted in a standard sound booth utilizing
one speaker facing the 3D printed head on a swivel chair.
Narrow-band noise samples with center frequencies of 250, 500,
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1000, 2000, 3000, 4000, 6000 and 8000 Hz were synthesized and
arranged sequentially. Ears were tested at 3 vertical positions and
azimuth positions 30 degrees apart. Acoustical data was captured
and processed using digital audio recording software, and statistical
analyses determined the functional acoustic changes according to
subunit variations and auricular global position and rotation.
Results: Changes in high frequency (>2 kHz) compared to mid-low
frequency range (<1 kHz) were statistically signiﬁcant across
increased auricular surface area (p=0.0025), various auricular protrusions (p<0.001), and azimuth angles (p<0.001). Additionally,
decreased auricular protrusion, simulating a setback otoplasty,
was associated with a statistically signiﬁcant decrease in high frequency sound range (p=0.014), with a drop of 7-10 dB in the 3-4
kHz range.
Conclusions: This study represents the ﬁrst comprehensive review of
the auditory role of the human auricle in its morphological
complexity. Our ﬁndings suggest that efforts in auricular reconstruction serves both aesthetic and functional roles and further studies to
delineate the most functionally crucial anatomical subunits are
indicated.

291. Bone Anchored Maxillary Protraction: A Shift
Forward in the Management of Patients with
Unilateral Complete Cleft Lip & Palate
Andrew Grush (1), Andrew Ferry (1), Ryan Cody (1), John Wirthlin (1),
Edward Buchanan (5)
(1) Baylor College of Medicine / Texas Children’s Hospital, Houston, TX,
(2) Baylor College of Medicine/Texas Children’s Hospital, Houston, TX,
(3) University of Texas Health Sciences Center at Houston, Houston ,
TX, (4) Texas Children’s Hospital, Houston, TX, (5) Baylor College of
Medicine and Texas Childrens Hospital, Houston, TX
Background/Purpose: Patients with unilateral complete cleft lip and
palate (UCLP) require a series of surgical corrections that may
result in maxillary retrusion and adverse psychosocial outcomes
during adolescent years. Deﬁnitive correction is traditionally done
by LeFort 1 advancement; however, this procedure is often delayed
until skeletal maturity at 16 to 19 years of age. Bone anchored maxillary protraction (BAMP), also known as Bollard Miniplates, are an
option for treating maxillary retrusion in skeletally immature patients.
In this series, we report on four patients with UCLP who received
BAMP therapy to review the cephalometric changes that resulted
during treatment.
Methods/Description: Patients with UCLP who had undergone
BAMP therapy for a minimum of 12 months in our clinic were
reviewed. The Bollard Miniplates were placed under general anesthesia. Lidocaine with epinephrine was injected along the lateral buttress of the upper gingivobuccal sulcus on both the left and right
maxilla and between the canine and lateral incisor in the mandible.
A straight-line incision was made, and the sliding gingival dissection
was carried down to the lateral maxillary buttress on the left side. The
Miniplate was placed and exited through the attached gingiva. The
procedure was repeated on the right side. The Miniplates on the mandible were also placed by making a straight-line incision in the
gingiva between the lateral incisor and canine and securing it with
5 mm screws. The areas were then irrigated copiously, closed with
4-0 Vicryl sutures. Each patient underwent an elastic band loading
protocol, where the elastic force was incrementally increased from
100 to 200 grams. Patients were asked to wear the elastic band 24
hours a day, removing them only for eating and brushing their
teeth. Patients underwent cephalometric analysis before BAMP

119
installation and one year postoperatively, using the Dolphin
Software (Patterson Dental Supply, Inc, Chatsworth, California,
USA).
Results: We identiﬁed four patients who met our inclusion criteria.
The mean age was 11.6 years, with a median treatment duration of
17.5 months (12 - 20 months). The average pre-treatment ANB
angle was -4.6°, while the mean post-treatment ANB was -2.25°.
The average pre-treatment Wits appraisal was -7.38 mm, while the
mean post-treatment Wits appraisal was -4.5 mm. Three patients
had a reduction in the degree of malocclusion. One patient experienced no change in the ANB angle; however, there was improved
molar positioning.
Conclusions: BAMP is an emerging therapy that has measurable
results for patients with UCLP. Our ﬁndings suggest that this treatment promotes maxillary advancement prior to skeletal maturity.
Even when ANB was not increased, BAMP prevented further retrusion, typically seen during this growth phase. Further studies are
needed to determine if BAMP therapy can reduce the eventual need
for orthognathic surgery.

292. Battle of the Bands: Grayson-NAM vs. DynaCleft
Taping
Alexa Schweitzer (1), Mairaj Ahmed (1), Kenneth Kurtz (1), Oren Tepper
(1), Elyse Uppal (1)
(1) Monteﬁore Medical Center, Bronx, NY
Background/Purpose: Presurgical nasoalveolar molding (NAM) is a
technique recognized to be advantageous in the treatment of patients
with cleft lip & palate (CL&P). This case report documents the treatment of an eight-week-old male with bilateral CL&P. Given the size
of the defects and the patient’s age, a combined therapeutic approach
was taken using concepts from Grayson-NAM and DynaCleft
systems. The effectiveness of this therapy was evaluated clinically
and with measurements on pre- and post-treatment photos. The
current gold standard for NAM is the Grayson method introduced
in 1993, which uses an intraoral appliance and nasal stent. In
2013, the DynaCleft taping system was introduced as an alternative
to the Grayson method, which uses extraoral positioning strips and
nasal elevators. The Grayson-NAM appliance exerts a direct force
on the alveolar segments, with both vertical and horizontal vectors.
The DynaCleft system acts indirectly on the alveolar segments
through approximation of the lips, and there is no vertical force
vector. DynaCleft tape and nasal elevators are easy to apply and
manage, which can increase parental compliance and minimize clinical visits. However, the Grayson-NAM force vectors are more controlled and can be customized to achieve speciﬁc movements.
Comparative studies have shown the effectiveness of both methods
to be similar in the treatment of unilateral CL&P.Â Currently no
studies have been published that document the use of both
simultaneously.
Methods/Description: An intraoral NAM appliance was fabricated in
the standard manner using clear acrylic resin and ﬁtted, and DynaCleft
tape was secured to approximate the lip segments. Over the course of
twelve weeks, adjustments were made to the intraoral appliance to
customize speciﬁc movements, while the DynaCleft tape was used
consistently in conjunction. Photos were taken alongside a reference
object at every visit to document treatment progress. Pre- and posttreatment image output was scaled to the size of the reference
object and the capture angle. The following measurements were
made; alar base width, cleft nostril width (L, R), cleft nostril height
(L, R), columellar angle, columella width, columella height, and
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nasolabial angle. Intraclass correlation coefﬁcient was calculated to
assess reliability of the photographic measurements.
Results: Reduction of the clefts, nasal symmetry, and increased columella length were clearly noticed clinically. Numerical data still
pending.
Conclusions: The NAM intraoral appliance and its continued adjustments helped to de-rotate the premaxilla and approximate the alveolar
segments, while the DynaCleft tape provided active retraction forces
through approximation of the lips. The advantages of both systems
were incorporated to achieve positive results. More clinical studies
are needed to document the outcomes of patients with the
DynaCleft system alone, however, based on the results of this
single case study, it may be advantageous to combine aspects of
both for ideal treatment outcomes.

293. Gender Authorship & Manuscript Trends in
Craniofacial Publications: An Analysis of the Past 20
Years
Fei Wang (1), Tiffany Cheng (1), Joseph Ricci (3)
(1) Albert Einstein College of Medicine, Bronx, NY, (2) Albert Einstein
College of Medicine, Bronx , NY, (3) Monteﬁore Medical Center, Bronx, NY
Background/Purpose: Despite increasing women plastic surgeons,
they remain underrepresented in academia and leadership. As academic aspirations and advancement depend largely on research productivity, authorship in scientiﬁc journals remains a pillar on which
careers are built. Recent publications have examined authorship
trends in plastic surgery as a whole, but limited work has been done
to evaluate gender disparities within the subspecialty of craniofacial
surgery. We aim to investigate changes in authorship in craniofacial
publications over the past 20 years.
Methods/Description: All articles published in Plastic and
Reconstructive Surgery (PRS) and Journal of Craniofacial Surgery
(JCS) from 2000 to 2020 were retrospectively reviewed and evaluated
in 5-year increments. Only articles related to the craniofacial subspecialty in Plastic and Reconstructive Surgery were included in the ﬁnal
analysis. Information regarding author number, distribution, gender,
geographic origin, and manuscript type/topic was collected.
Analysis was conducted for the 20-year period using STATA/SE
version 17.0 via ANOVA and chi-square analysis.
Results: In total, 3,412 articles were analyzed, 1,067 and 2,345 in
Plastic and Reconstructive Surgery and Journal of Craniofacial
Surgery respectively. 14,069 total authors were included in the ﬁnal
analysis, of whom 2,911 (20.7%) were women, including 624
(4.4%) ﬁrst authors, 1,836 (13.0%) middle authors, and 451 (3.2%)
senior authors. Overall women authorship increased signiﬁcantly,
from 7.2% in 2000 to 23.9% in 2020 (p < 0.001), with corresponding
signiﬁcant increases in female ﬁrst, middle, and senior authorship
(9.5% vs. 26.7%; 11.85% vs. 27.9%; 5.1% vs. 16.6%; p <0,001).
Calculated means per article differed signiﬁcantly from 2000 to
2020 for the number of overall authors (3.14 vs. 4.64, p < 0.001),
female authors (0.33 vs. 1.21, p < 0.001), and middle authors (1.47
vs. 2.72, p < 0.001).
Conclusions: Over the past two decades, the percentage of women
ﬁrst and senior authors in PRS and JCS craniofacial publications
has increased signiﬁcantly. Despite this, women remain underrepresented in craniofacial research, as they continue to be the minority
of authors among publications in the journals studied. Further research
is needed to elicit the root of these disparities.
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294. Psychosocial Risk Assessment in Families of
Children with Craniofacial Conditions: A
Retrospective Chart Review Study
Shivika Udaipuria (1), Hailey Umbaugh (1), Adriane Baylis (1), Richard
Kirschner (1), Gregory Pearson (1), Canice Crerand (1)
(1) Nationwide Children’s Hospital, Columbus, OH
Background/Purpose: Craniofacial conditions are associated with
psychosocial risks, and routine risk screening is recommended for
children and their families. The Psychosocial Assessment
Tool-Craniofacial Version (PAT-CV) is a reliable and valid screening
tool developed to facilitate screening of both general (e.g., ﬁnancial
problems) and craniofacial-speciﬁc risks (e.g., speech and appearance
concerns). However, little is known about relationships between clinical and demographic characteristics and psychosocial risk (as measured by the PAT-CV), and changes in psychosocial risk over time.
To address these gaps, this study was designed to: 1) examine relationships between psychosocial risk and demographic and clinical
characteristics; and 2) evaluate changes in PAT-CV risk scores and
factors associated with risk change over time, in patients with craniofacial conditions.
Methods/Description: This study leveraged data from a quality
improvement project which involved caregiver completion of the
PAT-CV during routine team visits between August 2017 and
December 2019. Electronic medical records were abstracted by
trained research staff for 1,356 pediatric patients who were seen for
team visits during this time period; 416 families had two consecutive
visits within this time frame which permitted evaluation of longitudinal changes in PAT-CV scores. Data abstraction included PAT-CV
scores and demographic and clinical characteristics. Linear regression
was used to evaluate data cross-sectionally. Multivariable regressions
were used to determine the effect of demographic and clinical predictors on PAT-CV scores at baseline. Mixed models were employed to
assess change in PAT-CV scores over time. Change in PAT-CV clinical risk categories (universal vs. targeted/clinical) and factors affecting this change were evaluated using polytomous logistic regression.
Results: For the cross-sectional sample (n = 1,356), PAT-CV scores
signiﬁcantly differed by age, type of insurance, and type of craniofacial diagnosis, with higher PAT-CV total scores associated with older
patient age, Medicaid insurance, and having a complex craniofacial
condition. Longitudinally, PAT-CV total scores increased over time
(b = 0.05, p = 0.02) as did child problems (b = 0.02, p = 0.03) and
caregiver problems subscale scores (b = 0.01, p = 0.046). Males
showed an increase in total PAT-CV scores relative to females over
time (b = 0.11, p = 0.01). Sex was also a signiﬁcant predictor of
change in PAT-CV clinical risk category (OR= 0.63, p = 0.01).
Conclusions: PAT-CV scores demonstrated small but signiﬁcant
changes over time. Demographic and clinical characteristics including
age, type of diagnosis, and insurance were signiﬁcantly related to
PAT-CV scores at baseline, and sex was associated with risk
changes over time. Implications for improving risk assessment and
psychosocial service provision within the context of craniofacial
team care will be discussed.

295. A Novel Surgical Technique for Large
Frontoencephalocele Management: The Mercy Ships
Approach
Naikhoba Munabi (1), Eric Nagengast (1), Gary Parker (1), Shailendra
Magdum (1), Mirjam Hamer (1), David Chong (4)

Abstract
(1) University of Southern California, Los Angeles, CA, (2) Mercy Ships,
Garden Valley, TX, (3) Nufﬁeld Health, Oxford University Hospitals,
Oxford, Oxford, (4) Royal Childrens Hospital, Melbourne, VIC
Background/Purpose: Large frontoencephaloceles, more common in
low and middle-income countries, require complex reconstruction of
cerebral herniation, elongated nose, telecanthus, and cephalic frontal
bone rotation. Previously described techniques involve multiple
osteotomies, often fail to address cephalad brow rotation, and can
result in signiﬁcant morbidity with up to 35% mortality. This study
describes outcomes after a novel, modiﬁed, single-staged technique
for frontoencephalocele reconstruction performed by Mercy Ships.
The technique addresses uses minimal osteotomies to address functional and aesthetic concerns and can improve outcomes in low
resources settings.
Methods/Description: Methods: Retrospective review was performed
of 8 patients who underwent frontoencephalocele reconstruction
through Mercy Ships using a novel technique. Soft tissue management
included incision patterns designed to facilitate reduction in redundancy with bony management involving a single frontal bandeau
with recontouring and cantilever bone grafting to address medial
hypertelorism, long nose deformity, and cephalic rotation of the forehead. Patient data including country, age, gender, associated diagnoses, and prior interventions were reviewed. Intraoperative and
post-operative complications were recorded with up to 2 years of
follow-up. Results: Patients with frontoencephalocele underwent
surgery with the novel technique in 4 countries. Ages ranged from
4 to 14 years with 5 of 8 patients being female. Four patients had a
prior surgical intervention to correct frontoencephalocele with unsatisfactory results. Average surgical time was 6.0 ± 0.9 hours. No intraoperative complications occurred. Post-operatively one patient
experienced lumbar drain dislodgement requiring replacement and a
second had early post-operative fall requiring reoperation for hardware replacement. Post-operative length of stay was 14.0 ± 5.5
days. No additional complications were identiﬁed with in-person
follow-up to 2.4 ± 0.8 months. Virtual follow-up via phone after
Mercy Ships departed the country revealed all patients to be satisﬁed
with outcomes at 1 to 2 years. Conclusions: Reconstruction of large
frontoencephaloceles can be challenging due to functional needs for
defect closure in addition to craniofacial reconstruction to correct
medial hypertelorism, long nose deformity, and cephalad forehead
rotation. The novel surgical technique described here allows for reliable reconstruction of functional and aesthetic needs with simpliﬁed
incision design, osteotomies, and bandeau manipulation.
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DBM without an inert carrier has no worse pyrogenicity, drainage
volume and hospitalization compared to DBM with carrier.
Methods/Description: An IRB-approved retrospective cohort study
was conducted via chart review for patients who received DBM allograft as part of pi hung span cranioplasty (PHC) for sagittal craniosynostosis between August 2019 and July 2020. Demographic and
perioperative information was collected. Primary predictive variable
was allograft type: cases using DBM with inert carrier
(AllogenixTM (Zimmer Biomet)) were designated as Group I and
those utilizing carrier-free ’pure’ DBM (PliaFX PrimeÂ® (DePuy
Synthes, Johnson & Johnson)) were designated as Group II.
Primary outcome variables were maximum daily inpatient temperature (Tmax), postoperative drain output, and duration drain remained
in situ (days). Outcomes for each DBM group were compared using
independent samples t-test, Mann-Whitney U test, and independent
samples median test. Descriptive and inferential statistics were run
using SPSS version 27 (IBM Corp, Armonk, NY) with p<0.05 indicating statistical signiﬁcance.
Results: Thirteen patients (12M, 1F, mean age 31.1 mo.) were
included. DBM with carrier was used in 61.5% (n=8) of patients
(Group I) and carrier-free DBM in 38.5% (n=5) of patients (Group
II). Within 24 hours status-post operation, Group I had a mean
(range) Tmax of 37Â°C compared to 36.4 Â°C (0.4) for Group II
(p=0.02), though no patients became febrile in the post-operative
period. The mean (range) total postoperative drain output was 437.8
(529) mL for Group I compared to 436.3 (309) mL for Group II
(p=0.9). Daily drain outputs were similar for both groups. The
median time until drain removal was POD3.5 for Group I compared
to POD3 for Group II (p=0.05).
Conclusions: Use of pure demineralized bone matrix allograft in
cranial vault reconstruction for sagittal synostosis results in improved
handling with comparable post-operative temperatures and drain
outputs when compared to a well-characterized DBM with carrier.
Pure DBM has a non-inferior clinical side effect proﬁle with improved
handling and malleability when compared to DBM with inert carrier.

297. IQ Assessment in Craniofacial Neurocognitive
Studies: Interpreting Results in the Context of an
Evidence-Based Systematic Analysis
Aaron Long (1), Sacha Hauc (1), Adam Junn (1), Caitlin Meyer (1), Linda
Mayes (1), John Persing (1), Michael Alperovich (1)
(1) Yale School of Medicine, New Haven, CT

296. Assessing the Seromagenicity of Carrier-Free
Demineralized Bone Matrix Allograft in Cranial Vault
Remodeling
Margarete Knudsen (1), Vikas Kotha (1), Anand Kumar (1), Edward
Davidson (4)
(1) University Hospitals - Cleveland Medical Center, Cleveland, OH, (2)
Cleveland Clinic, Cleveland, OH, (3) Case Western Reserve University
School of Medicine, Cleveland, OH, (4) University Hospitals Cleveland
Medical Center, Cleveland, OH
Background/Purpose: Demineralized bone matrix (DBM) is a staple
for ﬁlling bone defects in cranial vault reconstruction. Prehydrated
DBM in osteo-inert carriers have well deﬁned use and safety proﬁles
while newer ’pure’ bone products, which offer improved handling and
malleability, are less well characterized. We aimed to compare systemic and in-situ inﬂammation associated with two preparations of
DBM: one with inert carrier and one without. We hypothesized that

Background/Purpose: Neurocognitive outcome measures for craniosynostosis have assessed intelligence quotient (IQ) which has been
historically standardized to a mean score of 100 and standard deviation (SD) of 15. Multiple recent studies have evaluated the role of
timing of surgery, type of surgery, and genetic factors in craniosynostosis and long-term cognitive function. However, concerns have been
raised about the generalizability of studies where the reported mean IQ
was greater than 100. To better characterize IQ measurement in academic research, a systematic review of North American studies
across all disciplines in medicine that used the Wechsler Scale of
Abbreviated Intelligence (WASI) to evaluate neurocognitive function
was performed.
Methods/Description: In conjunction with an experienced research
librarian and with input from a neuropsychologist, we systematically
identiﬁed studies conducted at academic centers that used the WASI
test. Searches were conducted in Ovid MEDLINE ALL (1946 - July
29 2021), Ovid Embase (1974 - July 29 2021), and Scopus on July
30th, 2021. The search was limited to analyses which included a
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healthy control group in addition to the study population being evaluated (e.g., autism, schizophrenia, etc.). Recorded variables included
details of publication, recruitment, study group characteristics, and
mean and SD of Full-Scale IQ (FSIQ), Verbal IQ (VIQ), and
Performance IQ (PIQ).
Results: The search yielded 31 studies that met ﬁnal inclusion criteria.
Average FSIQ values reported for healthy control subjects had a
median of 112 (IQR: 108 â€“ 115), and the median scores for VIQ
and PIQ were 114 (109 - 118) and 113 (109 - 114), respectively.
Average IQ values above the normative 100 were also observed in
the pathologic arms of the majority of studies (e.g., FSIQ 119.5 in
generalized anxiety disorder). Most within group comparisons (34
of 39) identiﬁed lower FSIQ in the pathologic arm relative to the
healthy control group.
Conclusions: Mean IQs greater than 100 were the rule rather than the
exception across academic-recruitment studies regardless of discipline
(e.g., psychiatry, neurology, etc.). The utility of these studies lies in
the relative differences of IQ found in between-group comparisons
rather than comparison to a national mean. For instance, an average
FSIQ of 109.4 for patients with alcohol dependence appears high
compared to the normative mean but is lower than the 118.7 observed
for controls in the same study. Future neurocognitive studies within
craniofacial surgery should be designed with at least two cohorts for
comparison as there is limited utility in comparing IQs to a national
mean. The normative IQ distribution with a mean of 100 is useful
for educational placement or evaluation for disability; it is not as
well-suited for university-based recruitment outcome studies. The
results of this systematic investigation would caution against interpreting high IQ values as indicative of errors in methodology or recruitment within an individual study.

298. Craniofacial Deep Phenotyping of Congenital
Facial Weakness Disorders
Konstantinia Almpani (1), Katelin Honer (1), Bryn Webb (1), Elizabeth
Engle (1), Ethylin Jabs (1), Irini Manoli (1), Janice Lee (1)
(1) NIDCR, Bethesda, MD, (2) Icahn School of Medicine at Mount Sinai,
New York, NY, (3) Harvard Medical School, Boston, MD, (4) NHGRI,
Bethesda, MD
Background/Purpose: Congenital Facial Weakness Disorders (CFW)
are a rare and heterogeneous group of disorders with the hallmark of
decreased facial animation and mask-like facies as a result of neuro- or
myo- genic dysfunction impacting the facial musculature. The presentation of CFW may be unilateral, bilateral, or incomplete. Facial nerve
(Cranial Nerve VII) palsy can be associated with additional cranial
nerve involvement, most commonly the abducens (VI), oculomotor
(III), vestibulocochlear (VIII) or lower cranial nerves (IX, XII). This
study is a multimodality analysis of the craniofacial and intraoral
anomalies among CFW disorders: Moebius Syndrome (MBS),
Hereditary Congenital Facial Palsy (HCFP), Î²-tubulin Isotype 3
Syndrome (TUBB3), Carey-Fineman-Ziter Syndrome (CFZS), and a
small group of rarer CFW disorders (Other).
Methods/Description: 56 subjects enrolled in an IRB-approved protocol at NIH underwent deep craniofacial and dental phenotyping, 3D
facial surface and CBCT scan analysis, with cephalometric and geometric morphometric analysis compared to a normative curated set
of N=287 CBCTs.
Results: Mean age 25.7 - 17 years; 30 females (53.6%). The most
common craniofacial anomalies: dysfunction of CN VII (100%), VI
(80.4%) and III (64.3%), midface ﬂatness (75%), mandibular retrognathism (62.5%), ptosis (73.2%), abnormal nasal shape (83.9%),

The Cleft Palate-Craniofacial Journal 59(4S)
low-set ears (60.7%) and poorly deﬁned philtrum (69.1%).
Prevalent intraoral ﬁndings: dental decay (64.3%), gingivitis
(64.3%), high arched and/or narrow palate (66.1%), tongue ﬁssures
(58.2%) and fasciculations (28.6%), and restricted oral oriﬁce in
most cases with ’smile’ surgery (83.3%). Subjects with TUBB3 diagnosis presented with the highest prevalence of the reported craniofacial anomalies, while HCFP appeared as the least affected group.
Cephalometric analysis results conﬁrmed the clinical ﬁndings.
Craniofacial morphometric analysis of the skeletal and soft tissue indicated morphological differences compared to norms: CFZS and
TUBB3 had the most within group diverse phenotypes, the entire
CFW cohort had a smaller centroid size, distinct skull shape, and an
overall tendency for reduced surface anthropometric measures,
except for increased intercanthal and outercanthal width.
Conclusions: Facial nerve dysfunction results in abnormal craniofacial skeletal development in addition to the loss of facial muscle function. Despite various molecular etiology, multimodality phenotypic
characterization of CFW disorders demonstrates common global craniofacial anomalies and an overall reduced craniofacial size in relation
to healthy controls, with TUBB3 and CFZS subtypes having the most
variable phenotypes. Higher prevalence of decay and gingivitis is
associated with a tight/small oriﬁce in those with facial reconstruction
surgery procedures in this cohort.

299. Cleft Rhinoplasty Operative Trends from 959
Cases in a Single Institution
Liana Cheung (1), Jinggang Ng (1), Dillan Villavisanis (1), Jessica Blum (1),
Daniel Cho (1), Oksana Jackson (1), David Low (1), Jordan Swanson (1),
Scott Bartlett (1), Jesse Taylor (1)
(1) Children’s Hospital of Philadelphia, Philadelphia, PA, (2) 2. Perelman
School of Medicine at the University of Pennsylvania, Philadelphia, PA,
Philadelphia, PA
Background/Purpose: The purpose of this study was to evaluate operative trends among 959 cases over 15 years in a single institution, and
to compare nasal shape outcome measures based on age of repair, cleft
laterality and cartilage grafts used.
Methods/Description: Cleft rhinoplasty procedures in a single institution from January 2006 to December 2020 were retrospectively
reviewed. A total of 959 procedures were performed on 848 patients.
Overall cohort and subgroup statistical analyses were conducted to
assess trends in the dataset. Photomorphometric (PMM) analyses on
basal, frontal and lateral views were conducted on subgroups for comparison: patients with bilateral and unilateral clefts with rhinoplasty
procedures during infancy (0-3.9 years), intermediate mixed dentition
(4-12.9 years), and deﬁnitive rhinoplasty (13-25 years) ages. Patients
who underwent infant primary cleft rhinoplasty (PCR) had postoperative PMM analyses completed, and intermediate mixed dentition
(IMD) and deﬁnitive rhinoplasty (DR) age groups had pre- and postoperative PMM analyses completed for comparison. Symmetry (absolute nasal width ratio, bilateral nostril height-to-width ratio), nasal projection (pronasale height to alar width ratio, Goode’s ratio) and
nasolabial angles were compared.
Results: Trends in overall data demonstrated a distinctly trimodal distribution, delineating age cohorts with peaks in infancy (0-3.9), intermediate mixed dentition (4-12.9) and deﬁnitive rhinoplasty (13-25)
ages. Institutionally, there was a signiﬁcant increase in the rate of
primary cleft rhinoplasties over time (p=0.015). Notably, cleft rhinoplasties were timed to coincide with other cleft procedures including
primary or revision cleft lip repair and alveolar bone graft repair. In
the intermediate mixed dentition cohort, iliac cap cartilage was the
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preferred donor source of cartilage grafts, a trend that increased over
time (p=0.0038), especially when performed concurrently with alveolar cleft repair. Rib grafts were used in a minority (10.9%) of the
deﬁnitive rhinoplasty cohort. PMM analyses demonstrated quantiﬁable improvement post-operatively across cleft rhinoplasty cohorts,
including improvement in nostril symmetry (all p<0.001), tip projection (pronasale height to alar width ratio all p<0.001) and a normalization of nasolabial angle in the DR cohort (p=0.021). Unilateral
clefts also had a more acute nasolabial angle after repair than bilateral
clefts (PCR and IMD p<0.001).
Conclusions: During the study period, cleft rhinoplasty was performed in a trimodal distribution, with rates of primary rhinoplasty
increasing. Cartilage grafts from distant sites are utilized a minority
of the time, with hip cartilage cap grafts being most prevalent in intermediate rhinoplasty and rib grafts reserved for deﬁnitive rhinoplasty.
Photomorphometric assessment revealed improvements in nostril
symmetry, nasal projection, and nasolabial angle in all cohorts, with
a particular improvement in tip projection.

300. A Hip Way to Reconstruct Noses: Outcomes
with Iliac Crest Cap Cartilage Grafts in Intermediate
Cleft Rhinoplasty
Liana Cheung (1), Jessica Blum (1), Dillan Villavisanis (1), Daniel Cho (1),
Jordan Swanson (1), Scott Bartlett (1), Jesse Taylor (1), David Low (1)
(1) Children’s Hospital of Philadelphia, Philadelphia, PA
Background/Purpose: The purpose of this study was to evaluate the
use of iliac crest cap cartilage (ICCC) in the mixed dentition cohort
undergoing cleft rhinoplasty over 15 years in a single tertiary institution, and to compare nasal shape outcome measures based on age of
repair and cleft laterality.
Methods/Description: We reviewed our cleft rhinoplasty experience
from January 2006 to December 2020. Of 959 cleft rhinoplasties,
304 were performed at mixed dentition age, 236 utilized cartilage
grafts, of which 140 had ICCC concomitantly with alveolar bone
grafting. The mixed dentition cohort was isolated for statistical analysis using Chi-Square, Mann-Whitney U, Phi-Coefﬁcient tests and
linear regression modelling, and appropriate subgroup comparisons
were made. Photomorphometric analyses on basal, frontal and
lateral views were conducted in standard fashion on age-matched
groups for comparison: bilateral and unilateral clefts with ICCC in
cleft rhinoplasty and those without. Pre- and post-operative photomorphometric analyses included assessment of nose and nostril symmetry, nasal protrusion and nasolabial angles, reﬂecting the key nasal
features that change with cleft rhinoplasty surgery.
Results: There were no statistical differences between the those who
underwent ICCC and ’controls’ with regard to sex (p=0.50), cleft laterality (p=0.74), or age at surgery (p=0.16). There was, however, a
statistically signiﬁcant increase in our institutional use of ICCC over
time (R2=0.672, F(1,13)= 26.61; p<0.001), but no correlation
between sex, laterality, or age at surgery (all p>0.05). Interestingly
within a subgroup of patients who have now reached skeletal maturity,
the prior use of ICCC was statistically signiﬁcantly correlated with a
decrease in requiring further rhinoplasties (Ï†=0.2195; p=0.0176).
The ICCC group had superior improvement in nasal symmetry
deﬁned by absolute nasal width ratio (0.0588 v 0.0958; p=0.0277)
in the unilateral cleft cohort relative to controls. The ICCC group
was otherwise comparable to controls, showing no signiﬁcant difference in nostril ratio difference (0.159 v 0.208; p=0.696), pronasale
height to alar width ratio (0.0524 v 0.0767; p=0.334) and Goode’s
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ratio (0.0302 v 0.0530, p=0.298). No patients had iliac crest
contour irregularities with functional sequelae.
Conclusions: ICCC provides an abundant source of cartilage for cleft
nasal tip rhinoplasty in the period of mixed dentition and concomitant
to alveolar bone grafting. According to our data, aesthetic outcomes nasal symmetry, absolute nasal width ratios, pronasale height to alar
width ratio, and Goode’s ratio are comparable or improved with
ICCC, and without additional morbidity. While this retrospective
data in deﬁnitive rhinoplasty rates provides reassurance on ICCC’s
retention over time, additional long-term outcomes data is needed.

301. Soft Tissue changes Following LeFort I
Advancement in Patients with Cleft Lip and Palate
Buddhathida Wangsrimongkol (1), Pradip Shetye (1), Roberto Flores (1),
David Staffenberg (4)
(1) Khon Kaen University, Khon Kaen, Naimuang, Muang, (2) New York
University Langone Medical Center, New York, NY, (3) New York
University Langone Health, New York, NY, (4) NYU Langone, New York,
NY
Background/Purpose: After LeFort I advancement surgery, soft tissue
changes are unpredictable, especially in patients with orofacial clefts,
as scar tissue from primary repair can alter soft tissue responses.
Therefore, this study aimed to measure and evaluate soft tissue
response following LeFort I advancement in skeletally matured
patients with complete cleft lip and palate (CLP).
Methods/Description: The cohort of 26 patients with non-syndromic
CLP who underwent Le Fort I osteotomy between 2013 and 2019
and met the inclusion criteria. Patients were included if they had
lateral cephalograms or CBCT at pre-operative (T1), immediately
post-operative (T2), and one-year follow-up (T3). Patients who
underwent nose/lip revision surgery before T3 were excluded.
Four skeletal and dental hard-tissue (ANS, point A; A-point, upper
incisor most labial; U1-most, upper incisor edge; U1-tip) and 5 softtissue (tip of nose or pronasale; Prn, subnasale; Sn, superior labial
sulcus; SLS, upper lip anterior or labrale superius; LS, and
stomion superius; SIMS) landmarks were digitized and measured.
For the outcome analyses, 5 ratios of soft- to hard-tissue changes
(Prn/ANS, Sn/A-point, SLS/A-point, LS/U1-most, and SIMS/
U1-tip) were calculated for each group, and associations between
hard-and-soft tissue counterparts were assessed using Pearson correlation coefﬁcient (r).
Results: Sixteen patients had UCLP, and 10 patients had BCLP. At
one-year follow-up (T1-T3), the mean advancement in UCLP and
BCLP groups at ANS were 4.4±3 and 4.7±3.9 mm, from point A
were 6.6±2.5, 8.8± 2.6 mm, respectively. The mean horizontal
changes of the corresponding soft tissue anatomy, Prn, were 2.7
±1.7, 4.6±3.5 mm, from Sn, were 3.9±1.9, 6.2±2.4. mm, and from
SLS were 5.2±2.5, 7.4±2.8 mm. The mean advancement in at
upper incisor most labial were 7.2±2.7 and 8.4±2.4 mm, and from
the upper incisal edge were 7.5±2.9 and 8.4±2.7. mm. The mean horizontal changes of the soft tissue counterpart, LS, were 5.6±2.9, 7.9±
3.7 mm, and SIMS were 6.0±3.2, 7.3± 2.7 mm. All skeletal, dental,
and soft tissue advancements from T1-T3 were signiﬁcant (P< 0.01)
except for Sn and LS in both groups and SIMS in UCLP group. For
ratio and correlation analyses in UCLP and BCLP groups, Prn/AND
were 0.48 (r=0.40) and (r=0.00), Sn/A-point were 0.58 (r=0.79)
and 0.70 (r=0.77), SLS/A-point were 0.79 (r=0.82) and 0.85
(r=0.80), LS/U1-most were 0.74 (r=0.92) and 0.96 (r=0.74), and
SIMS/U1-tip were 0.78 (r=0.75) and 0.82(r=0.67), respectively. All
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associations except for Prn/ANS were statistically signiﬁcant (P<
0.01).
Conclusions: This study demonstrated a linear relationship between
soft- and hard-tissue changes in the maxillary landmarks following
LeFort I advancement in patients with complete cleft lip and palate
(UCLP and BCLP).
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303. Cleft Lip and/or Palate Repair in Children with
Hypopituitarism: Analysis of the Kidsâ€™ Inpatient
Database
Nicolas Poupore (1), Shreya Chidarala (1), Phayvanh Pecha (1), Shaun
Nguyen (1), Ronald Teufel (1), William Carroll (1)
(1) Medical University of South Carolina, Charleston, SC

302. Pharyngeal ﬂap versus sphincter pharyngoplasty
for the treatment of velopharyngeal insufﬁciency in
22q11.2 deletion syndrome: A systematic review
Yitzella Camargo (1), Lakshmi Kollara (1)
(1) University of Central Florida, Orlando, FL
Background/Purpose: 22q11.2 deletion syndrome (22q) is characterized by dysmorphic facial features, cardiac defects, cognitive and
behavioral issues, as well as speech and language disorders. This chromosomal microdeletion is the most common genetic cause of velopharyngeal insufﬁciency (VPI). Surgical approaches to treating VPI
include posterior pharyngeal augmentation, double opposing
z-plasty, sphincter pharyngoplasty, pharyngeal ﬂap, or a combination
of these procedures. However, the two procedures mentioned with
more consistency as the standard of care to treat VPI among individuals with 22q are the posterior pharyngeal ﬂap (PPF) and the sphincter
pharyngoplasty. Treating VPI in individuals with 22q is challenging
compared to non-syndromic individuals. This systematic review
aims to analyze and compare surgical and speech outcomes of the posterior pharyngeal ﬂap and sphincter pharyngoplasty following surgical management of VPI in patients with 22q.
Methods/Description: This systematic review followed the Preferred
Reporting Items for Systematic Review and Meta-Analysis
(PRISMA) checklist and guidelines. An electronic search of the following databases was conducted to determine the studies for inclusion: Pubmed, Science Direct, and Cumulative Index to Nursing
and Allied Health Literature (CINAHL).The search term used was (’22q11.2 Deletion Syndrome’ OR ’DiGeorge Syndrome’ OR
’Shprintzen’s Syndrome’ OR ’velocardiofacial syndrome’) AND
(’pharyngeal ﬂap’ OR ’sphincter pharyngoplasty’ OR ’surgical
outcome’ OR ’speech outcome’ OR ’speech outcomes’). Selected
studies were chosen using a three-step screening process. The two
primary outcomes of interest were speech improvement and surgical
complications.
Results: A total of 1010 articles met the inclusion criteria after the
screening process. The studies that were included in this review
were separated into 3 groups based on the type of surgery received.
A total of 154 patients received a pharyngeal ﬂap and 79 patients
received a sphincter pharyngoplasty. Preliminary results indicate
wide heterogeneity in the reported speech and surgical outcomes of
each of the surgical procedures performed on patients with 22q.
Both surgical procedures contribute to positive speech outcomes
such as achieving normal resonance, improving intelligibility, and a
decrease in nasal air emission, but studies included in this systematic
review that reported delineated measures favor the posterior pharyngeal ﬂap. For surgical outcomes, there is a higher percentage of postoperative complications with the posterior pharyngeal ﬂap but a low
percentage for the need for additional surgery compared to the sphincter pharyngoplasty. Data analysis is in progress and will be completed
November 2021.
Conclusions: Results from this study - provide insight on speech and
surgical outcomes following pharyngeal ﬂap and sphincter pharyngoplasty, which are the two most common surgical approaches used to
treat VPI among children with 22q.

Background/Purpose: While cleft lip and/or palate repair generally
has low mortality, different congenital syndromes or comorbidities
can affect this risk. Children with hypopituitarism (CwHP) can
present with a midline cleft lip and/or palate and a variable presentation secondary to their hormonal deﬁciencies and other midline
defects. Because CwHP are rare, their morbidity and mortality from
cleft lip and/or palate repair are unknown.
Methods/Description: The 1997-2016 Kids’ Inpatient Databases
(KID) were queried to identify children 3 years old and younger
who underwent cleft lip and/or palate repair. Demographics, length
of stay, complications, and mortality were compared between
CwHP and children without hypopituitarism (CwoHP).
Results: A total of 32,452 weighted cases were analyzed with 82
having HP. Compared to CwoHP, CwHP were more likely to be
Black (13.4% vs. 5.6%, p=0.011), female (64.6% vs. 43.2%,
p<0.001), and older (0.69 ± 0.94 years vs. 0.48 ± 0.75 years,
p=0.038). CwHP had a longer length of stay [3.00 days (IQR 2.00,
12.21) vs. 1.00 day (IQR 1.00, 2.00), p<0.001] and were more
likely to experience postoperative complications and mortality
(7.4% vs. 1.6%, p<0.001).
Conclusions: CwHP can present with a midline cleft lip and/or palate
and other midline defects that can increase the complexity of their
care. These data show a signiﬁcance increase in length of stay, complications, and mortality in CwHP undergoing cleft lip and/or palate
repair. Increased attention and monitoring may be needed for this
patient population peri- and postoperatively, especially if additional
comorbidities are present. Further studies on perioperative management in this population are warranted to reduce their morbidity and
mortality.

304. Incorporating AI for semi-automatic
identiﬁcation of 3D facial landmarks
Nuno Hermann (1), Tron Darvann (1), Sven Kreiborg (3)
(1) Pediatric Dentistry and Clinical Genetics, School of Dentistry, University
of Copenhagen, Copenhagen, Denmark, (2) 3D Craniofacial Image
Research Laboratory, Copenhagen, Zealand, (3) School of Dentistry,
Faculty of Health and Medical Sciences, University of Copenhagen,
Copenhagen N, Denmark
Background/Purpose: Reliable quantiﬁcation of facial appearance is
important in the context of craniofacial treatment and surgery. A
main outcome parameter is normalization of facial dimensions and
symmetry. With the increasing availability and application of 3D
surface scanners, as well as the possibility to extract facial surfaces
from CT and MRI scans, there is an increasing demand for automating the extraction of geometrical information from the scans. We
report on the use of a state-of-the-art AI (Artiﬁcial Intelligence)
deep learning software to identify 3D facial features that are subsequently used to extract detailed information about facial asymmetry
and morphology.
Methods/Description: 30 consecutive subjects (mean age 11 years;
range 5-17 years) with JIA (Juvenile Idiopathic Arthritis) had their
3D facial surface acquired as part of the treatment protocol. JIA
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affects the temporomandibular joint in 17-87% of cases, and its
delayed detection leads to e.g. micrognathia, malocclusion, decreased
mouth-opening capacity and chewing difﬁculties. An experienced
observer identiﬁed 20 facial landmarks in each of the surfaces, repeating the procedure after 4 weeks, and an intra-observer error was calculated (mean, SD, Dahlberg’s S(i)). Spatially detailed facial
asymmetry was calculated by landmark guided deformation of a
facial template surface. A state-of-the-art deep convolutional neural
network software was applied to identify the same landmarks, and
the discrepancy between the automatic and the manual method was
determined. The correlation between asymmetry values obtained in
the two manual rounds was compared to the correlation between
values from the automatic method and the manual rounds. The automatic results were manually inspected and outliers (obvious errors)
removed.
Results: Facial asymmetry values ranged between 0 and 7 mm. Six
gross errors (in regions of surface artifacts) had to be removed
from the automatic result by manual inspection. Intra-observer
error was found to be: Mean: 1.4mm (range: 0.8-2.1mm); SD:
0.8mm (range: 0.4:1.1mm); S(i): 1.2mm (range 0.6:1.7mm).
Corresponding values for the automatic method: Mean: 2.3mm
(range: 1.1-3.4mm); SD: 1.0mm (range: 0.6:2.7mm); S(i): 1.8mm
(range 0.9:2.7mm). The automatic method performed similar to the
manual for the tip of the nose and mouth corners, but somewhat
worse for nose, chin, eye, lower and upper lip, and performed inadequately for the eyebrows. Mean Pearson correlation coefﬁcient was
0.70 for the automatic method as compared to 0.86 for the manual
method.
Conclusions: The automatic landmarking method performed in
general well but was not capable of outperforming an experienced
human observer. Some obvious landmarking mistakes were present
in the results of the automatic method; these could be removed, thus
rendering the method as semi-automatic.

305. Maxillary Segmental Distraction to Close Large
Alveolar Cleft Defects: A long term follow-up study
Michael Lypka (1), Joshua Stone (2)
(1) Children’s Mercy Hospital, Kansas City, MO, (2) UT Southwestern,
Dallas, TX
Background/Purpose: Segmental maxillary distraction has been
described as a technique to close large alveolar cleft gaps in a select
group of patients with cleft lip and palate. The technique is isolated
to case reports with limited follow-up. The purpose of this paper is
to review outcomes of a cohort of patients who underwent segmental
maxillary distraction in the middle-mixed dentition that were followed
toward skeletal maturity.
Methods/Description: Records of patients who underwent segmental
maxillary distraction in the middle-mixed dentition to close large alveolar cleft defects (>15 mm at the alveolar crest level) were reviewed.
Patients with at least ﬁve years of follow up were included in the analysis. Endpoints of alveolar bone graft success (radiographic and periodontal health of adjacent teeth) and need for further procedures were
studied.
Results: Eight patients (three with bilateral, ﬁve with unilateral cleft
lip and palate) were available for review. Seven underwent successful
closure of the alveolar cleft gaps, allowing for conventional alveolar
bone grafting procedures at a second surgery. At long term follow-up,
two patients had clinically insigniﬁcant damage to tooth roots. One
patient developed ankylosis of the maxillary canine, requiring
removal. Five of eight patents underwent later orthognathic surgery
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as a teenager, including one who failed his distraction procedure.
Ultimately, all patients had excellent bony union at the alveolar
cleft sites with healthy adjacent teeth.
Conclusions: Segmental maxillary distraction can be useful to
close large alveolar cleft defects but is not without risks. Most
patients will require additional orthognathic procedures at skeletal
maturity.

306. A Review of Cleft Palate International Outreach
Organizations in the United States
Lakshmi Kollara (1), Caroline Kebberly (1)
(1) University of Central Florida, Orlando, FL
Background/Purpose: In the United States, there are a number of
foundation based international cleft palate outreach organizations.
However, there are variations in how these organizations are structured, medical services provided, the team composition, countries
visited, and service delivery models. There is a paucity of peerreviewed literature on how these organizations are comparable.
Additionally, there are no peer-reviewed resources that an interested
volunteer can access that provides an unbiased review of multiple
international cleft palate outreach programs within one manuscript.
The purpose of this paper was to analyze cleft palate outreach organizations based out of the United States. The importance of sustainability and vertical, diagonal, and horizontal approaches to cleft lip and/
palate care will also be discussed.
Methods/Description: An extensive computerized search was conducted, using the search terms ’cleft palate’, ’mission trip’, ’international outreach’ and ’international volunteer’. Organizations
screened had to include the following criteria: (1) be based out of
the United States (2) have a valid web presence. We additionally
screened the reference lists of peer-reviewed articles that populated
in our search to include any organizations that did not populate in
our initial database search.
Results: Nineteen unique cleft palate international outreach trips were
identiﬁed and assessed in our database search. Each organization was
evaluated and data on location, leadership, and team structure were
reported. Data on member composition, annual number of trips, countries visited, services provided, and associated costs were also
included. Each organization was assessed and labeled as either a vertical, horizontal, or diagonal healthcare delivery model based on their
respective approach to service delivery and the lasting presence left in
the communities being aided. The inclusion of a speech-language
pathologist was also highlighted. Results were tabulated, with a breakdown of each organization, allowing an overview of similarities and
differences across organizations.
Conclusions: Throughout the analysis of each international cleft
palate medical outreach organization, a common theme of emphasizing the importance of sustainability and self-sufﬁciency was present.
Most international medical outreach programs included in this review
had originally started with the vertical model and, over time, adopted a
diagonal approach resulting in an increased need for volunteers. In
addition to progressively adopting the diagonal program, the organizations have included the foundation of a team-based approach, by
expanding the type of medical professionals needed on each trip for
it to be deemed successful. Most organizations reviewed in this
paper also demonstrated expansion of care beyond cleft lip and/
palate treatment. International cleft palate outreach programs play a
fundamental role in global health by allowing organizations with
access to resources to provide underserved communities.
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307. Racial Disparities in Cleft Care: Access to
Gingivoperiosteoplasty (GPP) & Surgical Outcomes
Amongst Races
Fernando Arias (1), Danielle Rochlin (1), Pradip Shetye (1), David
Staffenberg (1), Roberto Flores (5)
(1) Hansjorg Wyss Department of Plastic Surgery at NYU Grossman
School of Medicine, New York, NY, (2) NYU Langone Health, Hansjorg
Wyss Department of Plastic Surgery, New York, NY, (3) New York
University Langone Medical Center, New York, NY, (4) NYU Langone
Health, New York, NY, (5) New York University Langone Health,
New York, NY
Background/Purpose: Gingivoperiosteoplasty (GPP) is a procedure
performed at the time of primary cleft lip or palate repair in
which the alveolus is repaired without the need for bone graft.
Although the success of GPP is reported up to 70%, the associated
disparities with regards to access or receipt of GPP has not
been studied. This study reports on patient access to GPP
reconstruction.
Methods/Description: The American College of Surgeons National
Surgical Quality Improvement Program Pediatric (ACS NSQIP®
Peds) was queried from 2014 to 2019. Patients were selected using
the Current Procedural Terminology (CPT®) codes (Table 1).
Patient race, gender, age at time of surgery, 30 day readmission,
comorbidities and complications were recorded. Postoperative complications included surgical site infections (SSI), dehiscence and
transfusion. Receipt of GPP was analyzed using binary logistic regression to control for variables that could potentially affect access to/
receipt of GPP. For multivariable analysis, Bonferroni correction
was used.
Results: 23408 patients with a cleft were included in our analysis.
12590 were White, 1732 were Black/African American, 3914
were Hispanic, 2267 were Asian/other Paciﬁc Islander, and
2905 did not have a reported Race. Amongst this cohort, 709
patients underwent GPP (2.25%). Patients who did not report/of
unknown Race were less likely to undergo GPP (p = 0.001),
while there was no statistically signiﬁcant difference amongst
access to GPP for Black/African American, Hispanic, or Asian/
other Paciﬁc Islander patients. The average age of all patients
was 2411 days. White patients had primary cleft repair at a
younger age (p = 0.000) than non-White patients. There was no
difference in gender or co-morbidities (cardiac risk factors and
congenital/chronic lung disease, respectively) amongst all Races
(p = 0.291, p = 0.276, p = 0.547). There was no statistically signiﬁcant difference in unplanned 30-day readmission and 30-day
postoperative complication (p = 0.326, 0.934, respectively).
Patients with ASA class 3 or 4 and minor or major cardiac risk
factors had a statistically signiﬁcant higher chance of 30-day readmission (p = 0.000, 0.000, 0.000, 0.001, respectively).
Conclusions: Amongst reported Races there was no statistically
signiﬁcant difference with regards to access/receipt of GPP, but
patients without a reported Race were less likely to undergo
GPP. Undergoing GPP did not appear to increase the likelihood
of 30-day readmission or postoperative complication. We did ﬁnd
that White patients received cleft lip/palate repair at a statistically
signiﬁcant younger age and Hispanic patients at a later age,
which is similar to previous studies. Although there was no difference in access to GPP amongst Races, further studies to evaluate
disparities in outcomes for children undergoing GPP needs to be
elucidated.
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308. Spheno-occipital Synchondrosis Fusion in
patients with Craniosynostosis
Thimanthi Withana (1), Konstantinos Apostolopoulos (1), Rany Bous (1),
Manish Valiathan (2)
(1) Case Western Reserve University School of Dental Medicine, Cleveland,
OH, (2) Case Western Reserve University, Cleveland, OH
Background/Purpose: The spheno-occipital synchondrosis (SOS) is a
cartilaginous growth center between the occipital and sphenoid bone,
inﬂuencing the ﬁnal shape of the cranial base and its relationship
between the maxilla and mandible. The SOS normally ossiﬁes
between 17-20 years. Patients with craniosynostosis present with premature fusion of the cranial sutures. The purpose of this study was to
evaluate the spheno-occipital synchondrosis maturation in patients
with craniosynostosis and compare it to controls in a retrospective
study.
Methods/Description: Fourteen cone-beam computed tomography
(CBCT) scans of individuals with craniosynostosis were evaluated
(9 females and 5 males) with mean age 11.9 years and compared to
33 controls (22 females and 11 males) with mean age 12.3 years.
The ossiﬁcation status of the spheno-occipital synchondrosis was
assessed with a 5-stage system where Stage 1 represents the earliest
stage of maturation and Stage 5 represents complete maturation.
Results: Statistical signiﬁcance was calculated using Pearson chi
square test. Patients with craniosynostosis were signiﬁcantly more
likely to have an earlier maturation of the SOS compared to controls
(p=.046). Among controls, 15/33 (45%) controls were classiﬁed as
Stage 1, with completely open SOS, while only 1 individual (3%) presented with complete fusion (Stage 5). On the other hand, in the study
group, 7/14 (50%) had essentially complete or complete fusion of the
suture (Stage 4 and Stage 5) and only 2/14 (14%) were classiﬁed as
Stage 1.
Conclusions: Patients with craniosynostosis, given the similar group
ages, may be at a higher risk of early maturation of the SOS, which
may have adverse implications on craniofacial growth. Further
studies with a larger sample size are needed to conﬁrm the ﬁndings.

309. A Novel, Inferiorly-Based Nasal Flap for
Correction of Alar Base Malposition and Nasal
Stenosis
Narges Horriat (1), Niki Patel (1), Pamela Brownlee (1), Laura Humphries
(1), Ian Hoppe (1)
(1) University of Mississippi Medical Center, Jackson, MS
Background/Purpose: The external nasal valve (ENV) represents the
initial area of airway resistance of the nose. When this area is excessively narrow or lacks support, a patient can develop nasal obstruction. While composite grafts may be used to support the lateral
wall, repositioning a stenotic naris can be challenging. Weir incisions
are a well-described technique used to move ﬂared nostrils inward.
However, moving medially displaced nostrils laterally is less commonly described. This case series highlights a selection of patients
with ENV collapse and alar base malposition resulting in signiﬁcant
airway obstruction. To address this complex nasal deformity, our surgical team developed a novel inferiorly-based alar base ﬂap to achieve
lateral movement of the displaced naris for widening of the ENV as
well as improved symmetry and cosmesis.

Abstract
Methods/Description: A retrospective chart review was performed on
a series of four patients who are followed by the Cleft and Craniofacial
Team at Children’s of Mississippi between October 2019 and
September 2021. Charts were reviewed for demographic data,
medical history, functional airway problem and subjective aesthetic
concerns. Three of the four patients presented with cleft nasal deformity and one with nasopalatal deformity, columellar loss, and unilateral
nasal stenosis secondary to infection during infancy. All patients had
four fundamental problems that warranted correction: unilateral ENV
collapse, alar base malposition, nostril asymmetry, and nasal tip
deformity. The operative goal in these patients was to expand the aperture of the stenosed nostril by supporting the ala with a cartilage graft
and repositioning the base of the affected ala laterally. Previously
described techniques for alar base repositioning use ﬂaps with
superiorly-based pedicles perfused by the lateral nasal arteries. Due
to the degree of movement and repositioning of the alar base in
these cases, we designed an inferiorly-based ﬂap that allows for significant lateral repositioning of the alar base.
Results: Post-operatively all patients had immediate improvement in
ENV aperture and demonstrated improved alar support with alleviation of nasal obstruction. The patients also had improvement of
nasal symmetry and overall cosmesis. The oldest patient in our
series who had a unique and more complex nasal deformity which
also required columellar reconstruction at the index operation did
well up to her 3 month follow up, but by 4 months experienced restenosis of the right ENV requiring revision rhinoplasty. Otherwise, there
were no complications, and all patients were pleased with the cosmetic
and functional outcomes of the procedure.
Conclusions: We describe a novel inferiorly-based alar base ﬂap as a
useful technique for alar base repositioning in the setting of a severely
medially displaced alar base. Our technique elegantly provides correction of ENV stenosis and relief of airway obstruction, as well as
improved cosmesis and overall symmetry.

310. The Local Mission: Improving Access to Surgical
Care in Middle-Income Countries
Eric Nagengast (1), Naikhoba Munabi (1), Meredith Xepoleas (1), Allyn
Auslander (1), William Magee (1), David Chong (4)
(1) University of Southern California, Los Angeles, CA, (2) Operation Smile,
Rancho Mirage, CA, (3) University of Southern California, 4650 Sunset
Blvd, CA, (4) Royal Childrens Hospital, Melbourne, VIC
Background/Purpose: Billions of people lack access to quality surgical care. Short term missions are used to supplement the delivery of
surgical care in regions with poor access to care. Traditionally
known for using international teams, Operation Smile has transitioned
to using a local mission model, where surgical service is delivered to
areas of need by teams originating within that country. This study
investigates the proportion and location of Operation Smile missions
that use the local mission model.
Methods/Description: A retrospective review was performed of the
Operation Smile mission database for ﬁscal years 2014 to 2019.
Mission were classiﬁed into local or international missions. Countries
were also classiﬁed by their income levels as well as their specialist surgical workforce (SAO) density. As no individual patient or provider
data was recorded, ethics board approval was not warranted.
Results: Between 2014-2019, Operation Smile held an average of
144.8 (range 135-154) surgical missions per year. Local missions
accounted for 97 + 5.6 (67%) of the missions. Of the 34 program
countries, 26 (76%) used local missions. Of the countries that had
only international missions, 6 (75%) were low-income countries and
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the average SAO density was 1.54 (range 0.19-5.88) providers per
100,000 people. Of the countries with local missions, 24 (92%)
were middle-income, and the average SAO density was 30.9 (range
3.4-142.4).
Conclusions: International investments may assist in the creation of
local surgical teams. Once teams are established, local missions are
a valuable way to provide specialized surgical care within a country’s
own borders.

311. Predictors of Success Following Endoscopic Strip
Craniectomy and Orthotic Helmeting for Metopic
Craniosynostosis
Alfredo Cepeda (1), George Washington (1), Huan Nguyen (1), Tim
Littleﬁeld (1), Matthew Greives (1), Phuong Nguyen (3)
(1) McGovern Medical School at The University of Texas Health Science
Center at Houston, Houston, TX, (2) The University of Texas Health
Science Center at Houston, Houston, TX, (3) University of Texas Health
Science Center at Houston, Houston, TX, (4) Cranial Technologies,
Tempe, AZ, (5) McGovern Medical School at The University of Texas
Health Science Center at Houston (UTHealth), Houston, TX
Background/Purpose:
Metopic
craniosynostosis
(MC)
accounts for 10-25% of all craniosynostosis cases with clinical
features including trigonocephaly and hypotelorism.
Endoscopic assisted strip craniectomy (ESC) with subsequent
use of orthotic molding helmets provides a minimally
invasive alternative to open fronto-orbital advancement.
Predictive factors for improvement of head shape have not
been studied. Herein, we examine craniometric and demographic factors that may contribute to successful outcomes
from ESC.
Methods/Description: A single center retrospective review was
performed on patients with MC who were treated with ESC and
band therapy from 2015-2019. Demographic data including age,
gender, insurance status, and clinic location of helmet therapy
was collected. Patients obtained 3D photogrammetry at preoperative, post-operative, and post-helmet therapy time points.
Craniometric data was obtained utilizing Vectra â„¢ (Canﬁeld
Scientiﬁc, Parsippany, NJ) in conjunction with Cranial
Technologies Inc. A survey was conducted with 14 raters including Plastic Surgery attending physicians, Plastic Surgery fellows,
and Cranial Technology afﬁliates in which pre-operative and
post-helmet therapy images were presented and raters were
asked to indicate whether ESC and band therapy was successful
based on head shape. Scores across raters were averaged and
patients who had >75% success were deemed successful. Data
was compiled (Excel, Microsoft Corporation), and analyzed
using R Software (R Foundation for Statistical Computing,
Vienna, Austria).
Results: Thirteen patients with MC met inclusion criteria and
had complete records. Median age at surgery was 3.46
months (2-5) with 7/13 (53.9%) of these patients deemed as a
successful outcome on aggregate reviewer scores (Kappa =
0.197). A logistic regression model controlling for demographic data including gender, insurance status, and orthotic
helmeting clinic, along with time in band therapy, number of
bands, and post-operative inter-frontal angle (IFA) found no
statistically signiﬁcant differences as predictors of success.
However, patients who had successful therapy trended
towards younger age at ESC (2 mos (2-4) vs 4.5 mos (3.3-5),
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p = 0.090) as well as entry into helmet therapy (3 mos (2-4) vs 5
mos (4-6), p =0.07).
Conclusions: In patients with metopic craniosynostosis,
patients who were deemed to have successful outcomes in
head shape were found to be younger at both surgery and at
time of helmeting. No other contributing craniometric or demographical factors were associated with success, though larger
datasets are needed to validate these preliminary ﬁndings. Our
results underpin the importance of early diagnosis and evaluation by craniofacial surgeons to provide timely, effective
therapy using this technique.

312. Zygoma asymmetry in patients with unilateral
cleft lip/palate: a case series
Adam Liebendorfer (1), Annahita Fotouhi (1), Gary Skolnick (1), Zachary
O’Connor (1), Kamlesh Patel (4)
(1) Washington University in St. Louis School of Medicine, St. Louis, MO,
(2) Washington University School of Medicine, St. Louis, MO, (3)
Barnes-Jewish Hospital, St. Louis, MO, (4) Washington University School
of Medicine in St. Louis, Saint louis, MO
Background/Purpose: The maxilla is deﬁcient in patients with unilateral complete cleft lip and palate, resulting in asymmetry of the
maxilla. To date no evaluation of the zygoma has been performed
to assess for asymmetry between the cleft and noncleft side.
Quantiﬁcation of the underlying skeletal asymmetry may lead to the
identiﬁcation of the relevant anatomy and aid treatment teams in
their quest for facial symmetry. This study investigates zygoma
bone asymmetry in the setting of unilateral complete cleft lip and
palate.
Methods/Description: An electronic medical record query yielded 154
patients with UCLP who were treated at a children’s hospital between
January 2010 and January 2020. Patients were identiﬁed for zygomatic bone volume analysis of pre-operative CT scans using
Materialise MIMICs. Inclusion criteria were: conﬁrmation of unilateral pathology, imaging of the full malar bone, sufﬁcient scan
quality for analysis in MIMICS, and absence of syndromic features.
Results: Eight patients met criteria for analysis. In all but one of the
patients, the smaller of the two malar bones was on the affected
side. Zygoma volume differences ranged from 0.6% to 32.8%, comprising 33 mm^3 to 1131 mm^3. The median difference was 7.5%
(352 mm^3) with an interquartile range of 2.4% to 13.1% (92
mm^3 to 762 mm^3). A paired t-test found that this difference was
not statistically signiﬁcant (p=0.131).
Conclusions: The ﬁndings indicate the possibility of smaller zygoma
volumes on the affected side of patients with UCLP, although the difference was not statistically signiﬁcant in this small sample. More
patients are required to answer this question more deﬁnitively.

313. Surgical Ergonomics in Cleft Palatoplasty: No
Pain, No Gain.
Kavya Kelagere Mayigegowda (1), George Washington (1), Matthew
Greives (1), Phuong Nguyen (4)
(1) University of Texas Health Sciences Center at Houston, Houston, TX,
(2) The University of Texas Health Science Center at Houston, Houston,
TX, (3) McGovern Medical School at The University of Texas Health
Science Center at Houston (UTHealth), Houston, TX, (4) University of
Texas Health Science Center at Houston, Houston, TX
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Background/Purpose: Cleft palatoplasty (CP) is a physically demanding procedure for plastic surgeons due to the awkward neck posture
required to perform the surgery. Such prolonged cervical stress has
been shown to cause various diseases of the spine. Cleft surgeons
also experience a higher frequency of musculoskeletal pain compared
to general plastic surgeons. There has been an increased awareness of
ergonomics among the surgical community in recent decades and
numerous studies have been done to improve surgeon’s posture and
to reduce musculoskeletal injury during surgery. We aim to review
ergonomic solutions that have been described in literature speciﬁc
to CP.
Methods/Description: A literature search was performed on PubMed
and University library database to access publications related to ergonomics in CP. Combinations of keywords were used for each of ’cleft
palate surgery’ and ’cleft palatoplasty’ including the following: ’ergonomics,’ ’musculoskeletal injury,’ ’operating room,’ ’surgeon’ and
’work-related musculoskeletal disorders.’ Inclusion criteria were
english language full-text articles reporting perioperative interventions that provided ergonomic beneﬁts to surgeons during CP.
Results: 1294 articles were identiﬁed through a database search. Of
these, 1280 articles were excluded based on the content, one article
had an abstract that met initial screening criteria however there was
no accessible full text. Thirteen articles were included in the ﬁnal
review. Ergonomic solutions available to cleft surgeons include
adjusting the patient’s position (Ian Jackson positioning), elimination
of headlight using Lightmat ﬁberoptic lighting, use of optical adjuncts
such as a microscope, prismatic glasses, videoscope, Vitom 3D microvideoscope, and robotic system. Interventions that are not necessarily
speciﬁc to cleft palatoplasty but can be of help to cleft surgeons
include postural awareness, microbreaks with targeted stretching
during surgery, regular strengthening and stretching exercises, and
preventative physical therapy sessions.
Conclusions: The use of optical adjuncts (operating microscope, videoscope, microvideoscope, robotic system, and prismatic loupes) can
provide the most beneﬁt in improving the surgeon’s posture and maintaining a neutral neck position during cleft palatoplasty. However,
each of these techniques has its own nuances and further studies are
required to evaluate an economically feasible technique for wide-scale
implementation. Interventions such as elimination of headlight, proper
positioning of the patient, and ergonomic training of surgeons can
help reduce the cervical strain during cleft palatoplasty in centers
where resources are not available to adopt above mentioned optical
adjuncts.

314. Technical reﬁnements in endoscopic craniofacial
dermoid cyst excision: Single Centre experience of 56
cases
Andreas Naparus (1), Georgios Paﬁtanis (1), Amir Sadri (1), Neil Bulstrode
(3)
(1) Great Ormond Street Hospital, London, united kingdom, (2) Great
Ormond Street, London, UK, (3) Great Ormond Street Hospital For
Children NHS Trust, London, United Kingdom, London, NA
Background/Purpose: In this brief technical talk, we aim to present
our clinical experience of endoscopic craniofacial dermoid cyst excisions, the treatment algorithm for optimal patient selection, technical
reﬁnements and a video-demonstration of a typical procedure.
Methods/Description: A retrospective review of common intraoperative technical considerations, immediate and long-term clinical
outcomes and surgical efﬁciency considerations was undertaken on

Abstract
56 consecutive patients selected for endoscopic excision of craniofacial dermoid cysts in a single, paediatric specialist centre.
Results: The patient group constitued a male:femal ratio of 48:52, with
an average age of 3.2 years (range 7 months to 15 yrs). Preoperative
considerations include: location (laterality and in relation to oribtal
rim), mobility and size of the cyst, curvature of the forehead and position of the hairline. Intraoperative reﬁnements included: use of a
marking suture in the overlying skin for vertical traction, a two port
technique, choice of port placement behind the hairline in a position
to allow a straight line access, a subperiosteal dissection and cyst
delivery to ensure an avascular and safe ﬁeld, below the neurovascular
bundles, using a 4mm, zero-degree endoscope without gas insufﬂation
All cases were general anaesthetic day cases with a mean operative
time of 38.1 min (range 17 to 70min). Conversion rate to open
using our selection algorithm was 0%. All cases were discharged
with a compression headbandage removed at 48 hours, and review
at one week and six months. There were no cases of infection, haematoma, emphysema or nerve damage with this technique and no recurrence (mean followup 5 years).
Conclusions: We present a reﬁned patient selection algorithm and
treatment protocol which has signiﬁcantly reduced operative time,
complication rates and reﬁned the technique of endoscopic craniofacial dermoid cyst removal, compared to previous papers. We
propose it as the treatment of choice in a subset of craniofacial
patients. (a 90 second video will be presented to demonstrate the operative setup, instrumentation, positioning and operative reﬁnements).

315. Evaluating Facial Perceptions of Cleft Lip Patients
Using Eye-Tracking: A Cohort Study.
Imran Rizvi (1), Sarah Jackson (1), Jeyna Perez (1), Rami Hallac (1), Alex
Kane (4)
(1) University of Texas Southwestern School of Medicine, Dallas, TX, (2)
UT Southwestern medical center, Dallas, TX, (3) UT Southwestern
Medical Center, Dallas, TX, (4) UT Southwestern School of Medicine,
Dallas, TX
Background/Purpose: Patients with cleft lip deformity undergo multiple surgical procedures to restore symmetry of the lip and nose.
Surgeons often base their decisions upon an assumption that a small
incremental difference in shape outcome will lead to less unwanted
attention on the post-surgical deformity. However, little is known
how patients perceive their deformity, and if those deformities are
noticeable to their peers. The purpose of this study is to use eyetracking to evaluate how patients with cleft lip repair look at themselves and evaluate how this perception changes when the same
photo is perceived by two different cohorts: other patients that have
undergone cleft-lip surgeries and a group of control subjects who
have no craniofacial pathology.
Methods/Description: Sixty subjects between the ages of 10 and 18
years old were recruited in this study. After informed consent,
20 patients (Cohort 1) with surgically repaired cleft were recruited
and 2D photographs were obtained. Each patient evaluated their
own 2D photo in Tobii Pro Spectrum eye-tracking. The same
photos from Cohort 1 were shown to 20 patients (Cohort 2) with surgically repaired non-syndromic cleft and 20 healthy subjects (Cohort
3) without any craniofacial pathology. Variables such as "Fixation
Duration", "Fixation Count", and "Time to First Fixation" were measured and recorded by the eye-tracking device to examine the ﬁxation
patterns and attention amongst the three cohorts. In addition, surveys
regarding facial features were obtained and compared to the eye tracking data. An analysis of variance (ANOVA) was performed to
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determine if there were signiﬁcant differences in the way each
cohort perceived the images.
Results: Areas of pathology were deﬁned as the upper lip, nose tip,
and the nares. Data from the questionnaire given to Cohort 1 indicated that areas of pathology tended to be least liked by the subjects.
Cohort 1 showed a higher "Time to First Fixation" reading all areas
of pathology (upper lip = 2.53s, nose tip = 3.67s, nares = 3.76s)
when compared to Cohorts 2 and 3. "Total Fixation Duration" was
highest in the eye region for all three cohorts (2.18s, 1.95s, 2.03s), followed by the upper lip region (1.02s, 1.55s, 1.38s). All areas of pathology were ﬁxated on for the longest amount of time by Cohort 2 (upper
lip = 1.55s, nose tip = 0.73s, nares = 0.60s) and for the shortest
amount of time by Cohort 1 (upper lip = 1.02s, nose tip = 0.32s,
nares = 0.37s).
Conclusions: Subjects in cohort 1 ﬁxated on areas of previous pathology in their own images for a shorter duration and were slower to
ﬁxate on those areas when compared to the other two cohorts.
Questionnaires about most and least-liked facial features corroborated
ﬁndings of individuals with cleft lip spending less time looking at
areas of pathology when looking at their own images more than individuals without cleft lip looking at the same images.

316. Post-operative Radiologic Imaging in Secondary
Alveolar Bone Grafting for Cleft Lip and Palate: A
Systematic Review and Meta-Analysis
Connor Groff (1), Alfredo Cepeda (1), Matthew Greives (1), Phuong
Nguyen (4)
(1) McGovern Medical School at UTHealth Science Center Houston,
Houston, TX, (2) McGovern Medical School at The University of Texas
Health Science Center at Houston, Houston, TX, (3) McGovern Medical
School at The University of Texas Health Science Center at Houston
(UTHealth), Houston, TX, (4) University of Texas Health Science Center
at Houston, Houston, TX
Background/Purpose: Post-operative radiologic imaging is essential
to the management of patients with cleft lip and palate (CLP) undergoing secondary alveolar bone grafting (SABG). Radiographs (XRs),
medical-grade computed tomography (CT) scans, and cone-beam CT
scans (CBCT) are often used to image SABG. There is no clear consensus regarding optimal imaging modality. Herein, we compare
image ﬁdelity and safety of XR, CT, and CBCT via a systematic
review and meta-analysis in secondary alveolar bone grafting for
patients with CLP.
Methods/Description: Preferred Reporting Items for Systematic
Reviews and Meta-analyses (PRISMA) guidelines were used by
independent reviewers. Articles were identiﬁed from PubMed
MEDLINE, and Elsevier Embase. Search terms included ’cleft,
palate, alveolar, abg, sabg, graft, 3d, computed tomography, cone
beam computed tomography, 2d, xray, radiograph, plain ﬁlm, postoperative, evaluation, outcome, revision, regraft, volume, success’.
The image ﬁdelity and safety of XR, CT, and CBCT for the postoperative evaluation of SABG for CLP were systematically
reviewed. Continuous and dichotomous data were pooled in
inverse variance with 95 percent conﬁdence intervals. Exclusion
criteria included veterinary studies, oral presentations, and
opinion pieces. Image ﬁdelity was measured by computing
weighted averages of reported graft success rates and reported
percentages-by-volume of graft maintained. The weighted averages
were calculated using a random effects model. The secondary
outcome measure was an imaging modality’s safety as listed by
radiation dosage.
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Results: 149 articles were identiﬁed by search terms. 106 articles
remained after duplicates were removed, with 92 of these
excluded after abstract review. One case control study and 13
case series studies met inclusion criteria. When compiled for
overall graft success rate, CT showed increased image ﬁdelity
demonstrated by lower graft success rate (62.0%) compared to
XR (72.6%) and CBCT (69.8%) by quantitative analysis. When
assessed as percentage-by-volume of graft maintained, weighted
average for both CT (52.3%) and CBCT (32.1%) were lower compared to XR (61.5%). Regarding safety, the average reported CT
radiation dosage was 37.9 mGy, with intraoral XR ranging
between 0.65 to 3.6 mGy and 3.3 to 4.2 mGy for panorex.
CBCT is reported as 3-6 times the dose of a 2D panorex depending on scanning parameters. Despite these numbers, the general
radiation proﬁle for CT was described as lower than XR and
CBCT as a result of higher speciﬁcity, narrower radiation beam
and lower scattering.

Conclusions: Our case illustrates a solution to a complex palate
problem, based on early reconstructive preconditioning techniques,
which can be applied successfully and should be considered when
options for reconstruction of palate are limited. The advantages of
this particular technique include minimal donor site morbidity, good
ﬂap perfusion with limited congestion, improved tissue colour and
texture match and shorter operating and recovery time.
Additionally, avoiding the need for a more complicated temporalis
myofascial ﬂap or a free ﬂap, which relies on microsurgical technique
and surgeon experience. The main disadvantage remains the requirement of multiple procedures and therefore more anaesthesia, which
may be an important consideration in syndromic patients with
cardiac or pulmonary comorbidity. We demonstrate the value of the
vascular delay technique in bilateral buccal myomucosal ﬂaps as a
reliable addition to the armamentarium of the cleft surgeon, for challenging repairs of oral mucosa or nasal ﬂoor, where alternative ﬂap
options are suboptimal.

Conclusions: CT demonstrated increased image ﬁdelity following
alveolar bone grafting compared to XR and CBCT as evidenced by
perceived lower graft success rates and may unmask truer outcomes
of graft take. Also, though CT has a higher radiation dosage per
scan, it may be safer in overall generalized exposure due to its
higher speciﬁcity. Thus, CT may be considered the optimal imaging
modality to assess SABG outcomes.

318. First in-Human Testing of Autologous
Framework Production Employing a Cartilage
Sparing Technique
Angelo Leto Barone (1), Anirudh Arun (1), Thomas Harris (1), Neha Datta
(1), Elise Hogan (1), Georges Samaha (1), Richard Redett (1), Jordan
Steinberg (6)

317. Reviving burned bridges: vascular delay of
random pattern repeat buccal myomucosal ﬂaps for
palatal ﬁstula repair: A Case Report
Andreas Naparus (1), Arwa Sindi (1), Yul Kahn-Pascual (1), Amir Sadri (1),
Patricia Rorison (4)
(1) Great Ormond Street Hospital, London, united kingdom, (2) ’Great
Ormond Street Hospital, London, united kingdome, (3) Great Ormond
Street, London, UK, (4) Great Ormond Street Hospital, London, united
kingdome
Background/Purpose: We present a challenging cleft palate repair
following recurrent breakdowns, including loss of pedicled buccal
artery ﬂaps. The recurrent ﬁstula was repaired using random
pattern, turnover, buccal myomucosal ﬂaps utilising the vascular
delay technique. This is an unusual but useful technique to use in
select cases.
Methods/Description: We present a case report of a cleft patient
with an isolated Veau II cleft palate, who had multiple complications and re-repairs including failed bilateral buccal artery ﬂaps
to repair a recurrent palatal ﬁstula. Bilateral, delayed random
pattern buccal myomucosal ﬂaps were used to repair the ﬁstula
and lengthen the palate. First, bilateral myomucosal ﬂaps with a
length: breadth ratio of ∼3:1 were incised but not inset, with the
old donor site incision placed at the caudal border. After two
weeks of vascular delay, the random pattern myomucosal ﬂaps
were used as turnover ﬂaps with the raw area on the oral side, to
avoid undue tension and minimise vascular compromise. The
donor sites were allowed to heal by secondary intention. Two
weeks following the second stage, one of the ﬂap tips had necrosed,
requiring return to theatre for debridement and closure assisted with
a small local turnover ﬂap.
Results: The palate healed without a ﬁstula with a ﬁnal soft palate
length of 27mm and an improvement of the VPI with a signiﬁcant
reduction of hyper nasality. Photographs and diagrams will be
provided.

(1) Cincinnati Children’s Hospital Medical Center, Cincinnati, OH, (2) Johns
Hopkins Hospital, Baltimore, MD, (3) Cincinnati Children’s, Cincinnati, OH,
(4) University of Miami, Miami, FL, (5) Johns Hopkins School of Medicine,
Baltimore, MD, (6) The Johns Hopkins University School of Medicine,
Baltimore, MD
Background/Purpose: A signiﬁcant limiting factor to satisfactory
autologous microtia repair is the production of an anatomically accurate auricular framework. Current reconstructive techniques require
four ribs and lengthy cartilage carving, but even in extremely
skilled hands results can be suboptimal and not standardized. We
have previously described a novel technique to streamline auricular
construct production that allows surgeons to quickly produce the
framework using two hand-operated devices. In this study, we
present the ﬁrst in-human test of our device to decrease the number
of ribs harvested, standardize production of the framework regardless
of prior experience with microtia repair, and decrease subunit construction time.
Methods/Description: Institutional Review Board approval was
obtained (IRB00127802) and the study was conducted under clinical study NCT03624608. Ribs 6, 7, and 8 were harvested from a
15-year-old male with lobule-type microtia. Our patented devices,
DimensioN and AuryzoNâ„¢ (USPTO patent US20170165078A1),
were used to slice and cut the cartilage into the shapes of the subunits
as previously described. The subunits were subsequently assembled
using wire sutures (Ethicon, Somerville, NJ).
Results: The cartilage framework was constructed using only 2.5 ribs
instead of 4 used in the traditional technique. Cutting and assembling
time was 12min. Fixation time with wires required 45min. Minimal
additional hand carving was required and was mostly used to
produce concavity in the innermost part of the helical rim. A posterior
component was also obtained in a single stage to increased projection
of the framework. Excess cartilage remaining following framework
production was minced and reintroduced into the perichondral
pocket at the donor site to prevent chest wall deformity often seen
in these patients.

Abstract
Conclusions: Hand carving, while rewarding for many plastic surgeons, can lead to suboptimal results, with many patients reporting
poor satisfaction as compared to other techniques.1 The use of a standardized device aims to improve patient outcomes by decreasing
surgeon variability, operative time and cost, donor-site morbidity,
and therefore improve patient satisfaction. Further improvements to
blade design obviate the need for wiring, further decreasing overall
framework production time and is currently underway. This is the
ﬁrst in-human test to produce cartilaginous ear frameworks for microtia repair using a cartilage sparing technique. Our technique allows
standardized auricular framework production, decreased operative
time, and decreased donor-site morbidity.
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absence of congenital contractures and UF insertion in children with
CZS (P = 0.043).
Conclusions: Based on these ﬁndings, UF show discreet changes
during the ﬁrst 2 years of life. A higher frequency of abnormal LF
attachment, upper lip-tie and posterior tongue-tie is observed in
CZS. LF insertion relates to dysphagia, whereas most children with
abnormal UF attachment did not manifest congenital contractures.

320. Crouzon Syndrome: Evolution of treatment over
three generations
Jennifer Ferraro (1), Christina Tragos (1), Alvaro Figueroa (1), Amir
Aminzada (4)

319. ASSOCIATION OF ORAL FRENULA
ABNORMALITIES AND CLINICAL SIGNS OF
CONGENITAL ZIKA SYNDROME: A PROSPECTIVE
STUDY
CRISTIANE FONTELES (1), Grisielle Ferreira de SÃ¡ Cavalcante (1),
Francisco Cesar Chaves (1), Andre Monteiro (1), Rebeca Vasconcelos
(1), Thyciana Rodrigues Ribeiro (1), Felipe Franco Maral (1), Andre
Santos Pessoa (1), Erlane Marques Ribeiro (5)
(1) Federal University of Ceara, FORTALEZA, CEARA, (2) Federal University
of Ceara, Fortaleza, Ceara, (3) UniChristus, Fortaleza, Ceara, (4) Albert
Sabin Hospital, Fortaleza, Ceara, (5) Albert Sabin Children’s Hospital,
Fortaleza, Ceara
Background/Purpose: Previously, our group described lingual frenulum phenotypes in children with congenital Zika syndrome (CZS). In
this study, we have aimed to evaluate prospective changes in oral
frenula attachment, as well as lip-tie and tongue-tie in children with
CZS, and the association of these variables with clinical manifestations of the syndrome.
Methods/Description: This study was approved by 2 different institutional review boards. Parents/legal guardians signed a consent form
prior to child’s enrollment in the study. A cohort of 63 children
with a diagnosis of CZS, from both sexes, 1 â€“ 20 months-age,
were monitored from 2016-2018. The control group was formed by
29 children of typical development, within the same age range.
Monitoring included intraoral soft tissue evaluation by a single calibrated examiner, as well as clinical assessment by a multidisciplinary
healthcare team. The Kotlow classiﬁcation system and the Coryllos
ankyloglossia grading scale were used to categorize lip and tongue-tie,
respectively. Information on CZS manifestations was gathered by the
team’s clinical geneticist and pediatric neurologist from patient’s
medical records.
Results: No signiﬁcant changes were observed throughout time in
lower labial (LF) and lingual frenula (LiF). In the group with CZS,
upper lip frenulum (UF) changed from Kotlow Class IV to III
(n=6) and II (n=7). One child’s classiﬁcation changed from Kotlow
Class III to II, and one child expressing Kotlow Class III, was categorized as Class II, and Class III in the two ﬁnal follow-up visits, respectively. Most children with CZS presented UF attached into the palatal
tissue (Kotlow Class IV), whereas controls presented UF attached
above or at the border between free and attached gingival tissue
(Kotlow Class II, P < 0.001). Children with CZS also presented a
thicker LF with greater thickness (P = 0.050), and V-shapped insertion (P = 0.001). A higher prevalence of a posterior or submucosal
tong-tie was observed in children with CZS (P = 0.001). A
V-shapped LF signiﬁcantly associated with presence of dysphagia
(P = 0.028). There was also a signiﬁcant association between

(1) Rush University, Chicago, IL, (2) Rush University Medical Center,
Chicago, IL, (3) Rush Craniofacial Center, Rush University Medical
Center, Chicago, IL, (4) Rush University Medical Center, chicago, IL
Background/Purpose: Crouzon syndrome (CS) is an autosomal dominant disorder characterized by the premature fusion of cranial and
facial sutures and subsequent abnormal skull and facial growth.
While there is often considerable phenotypic variability, common
manifestations of CS include brachycephaly, hypertelorism, frontal
bossing, shallow orbits, exophthalmos and maxillary hypoplasia.
Over the years the management for CS patients has signiﬁcantly
changed, as a result of the evolution of craniofacial surgery, advances
in surgical technique, and increased knowledge of long-term patient
outcomes. We review the evolution of the surgical management as
seen by the treatment on three patients with CS from a family spanning three generations.
Methods/Description: The management of CS including surgical procedures and outcomes was reviewed for three patients from a single
family with CS spanning three generations.
Results: The proband (the mother) underwent two monobloc osteotomies at 4 and 16 years of age and a LeFort I maxillary advancement
at 30 years of age. The grandmother underwent traditional monobloc
advancement in another country as a young woman and still presented severe features of CS including exorbitism, midface hypoplasia and Class III malocclusion. She underwent a second monobloc
advancement with rigid external distraction (RED) at 45 years of
age, which resulted in signiﬁcant morphological and functional
improvement. Lastly, who presented at birth, was initially treated
with two cranioplasties within the ﬁrst year of life and a monobloc
advancement with RED at 2 years of age. At age 9, he underwent
a LeFort III osteotomy at an outside institution that resulted in
limited mouth opening capability with secondary dysmorphic
facial features and malocclusion. At 12 years old, LeFort III maxillary distraction with RED and bilateral coronoidectomies were performed to address limited mouth opening with good result. A year
later he underwent a LeFort I maxillary advancement with bone
grafting and bilateral split osteotomy of the mandible. These
follow up surgeries have signiﬁcantly improved residual dysmorphic
features and function. At this time, the patient is continuing with
orthodontic treatment.
Conclusions: Three generations in a family with CS have been treated
by three generations of craniofacial surgeons. Over the years the
patients received pioneering procedures which later were improved
by the use of distraction and several other different variations of
midface advancement. The use of distraction during monobloc and
LeFort III osteotomies with RED in combination with traditional
orthognathic surgery provided favorable outcomes for the three
members with CS in this family.
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321. Access to pediatric dental care for craniofacial
patients in Texas.

(1) University of California, San Francisco, San Francisco, CA, (2) University
of California San Francisco, San Francisco, CA

Carolyn Kerins (1)

Background/Purpose: Anonymous State, Anonymous Senate Bill
enacted statutorily mandated health plan coverage for orthodontic
care of patients with cleft palate and craniofacial anomalies in 2009,
which was effective July 1, 2010. In this qualitative analysis, thirdparty compliance with Anonymous Senate Bill in a university-based
cleft and craniofacial orthodontic program is evaluated.
Methods/Description: Privately insured patients that experienced a
coverage delay or denial of orthodontic treatment for cleft lip and
palate in the Anonymous Cleft and Craniofacial Orthodontic
Program between July 1, 2010 through October 28, 2020 were identiﬁed. A thematic analysis of reasons for delay or denial was
conducted.

(1) Children’s Medical Center, Dallas, TX
Background/Purpose: It is important that children with craniofacial
abnormalities (CFAs) be seen routinely for dental care to provide
anticipatory guidance, preventive care and to alleviate any future complications that may arise from the patient’s craniofacial anomaly or
dental caries. However, it seems many children from rural areas indicate that routine dental treatment is difﬁcult to ﬁnd. Parents indicate
that many providers are uncomfortable seeing cleft lip or palate
patients or patients with other CFAs such as craniosynostosis, hemifacial microsomia, or deformational plagiocephaly. Because of this
perceived barrier, patients in Texas are driving long distances-up to
10 hours to be seen at Children’s Health Dental Clinic for treatment.
The purpose of this study was to assess access to pediatric dental care
for patients with CFAs in suburban and rural Texas. The ultimate goal
of this survey was to create a referral database of providers comfortable seeing craniofacial patients for routine procedures so that patients
will not have to commute long distances for their treatment
Methods/Description: This research was approved by Institutional
Review Board at the dental school. All pediatric dentists greater
than 45 minutes outside the metropolitan areas of Austin,
Dallas-Fort Worth, Houston and San Antonio were contacted by telephone to assess willingness to see craniofacial patients. Telephone
numbers from each practice were obtained from the current
American Academy of Pediatric Dentistry Directory. Exclusion
criteria were those dentists currently enrolled in a residency training
program. Practitioners were asked about their comfort level
providing routine dental procedures (ex. exams, radiographs, cleanings, and minor restorative treatment) using a standardized telephone
script. Following the completion of the telephone survey, each
practitioner’s website was accessed to conﬁrm the ofﬁce address,
where the specialist completed residency training and what types
of insurances are accepted. Insurance information was then crossreferenced with Texas Medicaid (TMHP) Advanced Provider
Search portal.
Results: One hundred eighty pediatric dentists were contacted in
Texas; nine providers were not willing to participate. One hundred
forty-ﬁve dentists (85%) responded being comfortable treating
patients with CFAs. Per the ofﬁce websites, 91 of the participating
pediatric dentists went to residency training programs in Texas and
80 (47%) trained elsewhere. There was no signiﬁcant difference
between residency training locale and willingness to treat patients
with CFAs (p=0.944). Most providers (83%) accepted Medicaid,
whereas only 37% accepted CHIP insurance.
Conclusions: 1. Texas has a robust population of pediatric dentists
whom are comfortable seeing children with CFAs. 2. Overall, the
location of the pediatric dentist’s residency program did not impact
the willingness of the dentist to see patients with CFA’s. 3. There
needs to be increased access to care for patients with CHIP
insurance.

322. Third-party Compliance with State Mandated
Orthodontic Coverage for Cleft Palate and
Craniofacial Care in <>: An Insurance Claim
Thematic Analysis
Ronnel Azizollahi (1), Laura Hubacek (1), Snehlata Oberoi (1), Cristin
Kearns (1)

Results: Nearly three quarters of patients experienced coverage delay
and/or denials. The most common reason given was that services were
not covered.
Conclusions: Despite state mandated coverage, inappropriate denials
of orthodontic care for patients with cleft lip and palate by private
insurers persist in Anonymous State.

323. Efﬁcacy of a Dental SafeScraper Device for
Harvesting Bone Graft for Pediatric Cranioplasty
Jinggang Ng (1), Jessica Blum (1), Liana Cheung (1), Daniel Cho (1), Dillan
Villavisanis (1), Scott Bartlett (1), Jesse Taylor (1), Jordan Swanson (2)
(1) Perelman School of Medicine at the University of Pennsylvania,
Philadelphia, PA, Philadelphia, PA, (2) Children’s Hospital of Philadelphia,
Philadelphia, PA, (3) The Children’s Hospital of Philadelphia,
Philadelphia, PA
Background/Purpose: During cranial vault remodeling for craniosynostosis, several methods are employed to prevent cranial defects from
occurring, including split calvarial bone grafts and bone dust or shavings from the Hudson brace. The Geistlich SafeScraper
(Baden-Baden, Germany) is a disposable bone harvesting instrument
designed for acquiring autogenous cortical bone shavings and was
originally intended for dental use. Beginning in 2013, our institution
has used the Geistlich SafeScraper to harvest particulate bone graft to
apply to cranial defects during cranial vault expansion procedures,
such as fronto-orbital advancement (FOA). The purpose of this
study is to evaluate the efﬁcacy of the SafeScraper in reducing
cranial defects in FOA.
Methods/Description: All patients who were billed from 2013-2021
for the SafeScraper for FOA were screened for the SafeScraper
cohort. The control cohort consisted of patients who were billed
using the CPT code for FOA and who were not concurrently on the
SafeScraper billing list. Only patients who received head CT scans
≤ 15 days as well as ≥ 180 days postoperatively were included. 15
patients were abstracted from the SafeScraper cohort and 8 from the
control cohort for analysis. The surface area of cranial defects was
measured using Materialise 3-matic software. In the CT scan taken
≤ 15 days postoperatively, only defects with a surface area larger
than 2 cm² and whose width was greater than 0.3 cm were included.
For the CT scan that was taken ≥ 180 days postoperatively, defects
were measured if they had a surface area greater than 0.25 cm².
Results: Patient age at cranial vault with SafeScraper (1.1 ± 0.3 years)
did not differ from the controls (1.5 ± 1.8 years, p = 0.32). Interval
between CT scans trended toward being shorter for SafeScraper (3.5
± 1.7 years) compared to controls (5.8 ± 2.9, p = 0.06). Degree of
cranial defect reduction correlated with elapsed time between CT
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scans in the combined cohort (ρ = 0.25, p = 0.26). Degree of cranial
defect reduction was negatively correlated with age at surgery (ρ =
-0.44, p = 0.10) in the SafeScraper cohort. The SafeScraper cohort
had a similar reduction in total surface area (-80.27 ± 16.41%) compared to the control cohort (-89.78 ± 8.50%, p > 0.05).
Conclusions: The SafeScraper cohort had a similar degree of cranial
defect correction with shorter duration of follow-up compared to conventional methods of cranioplasty, suggesting potential adaptability of
this tool. Improved knowledge of how SafeScraper usage impacts
cranial defects may beneﬁt craniosynostosis patients. Future directions for this study include increasing cohort size and assessment of
other clinical outcomes.
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(P= 0.0071). However, there was no difference in age of presentation
or type of surgery based on insurance status during COVID. The pandemic did not alter age of presentation/ age of surgery or rates of
patients receiving endoscopic surgery in patients with single suture
craniosynostosis. There was no relationship between insurance
status and type of surgery received during the pandemic, however
Hispanic and black patients continued to present later and underwent
surgery at an older age compared to their white/ Asian counterparts as
they did pre pandemic.

325. Dental ﬁndings in patients with Parry-Romberg
Syndrome
Ingrid Ganske (1), Alex Cappitelli (1), Richard Bruun (1), Ariana Aram (2)

324. A Retrospective Analysis of the Impact of Health
Disparities on Treatment for Single Suture
Craniosynostosis before and During the Pandemic
Alyssa Valenti (1), Caitlin Hoffman (1), Michelle Buontempo (1), Thomas
Imahiyerobo (3)
(1) New York Presbyterian- Cornell and Columbia, New York, NY, (2) Weill
Cornell Medicine, New York, NY, (3) Columbia University Medical Center,
New York, NY
Background/Purpose: Candidates for endoscopic treatment for craniosynostosis must be less than 6 months old. Given the narrow
window of eligibility for endoscopic therapy, there is signiﬁcant
potential for barriers to health care access to impact the type of
surgery a patient receives. We hypothesized that COVID may
further worsen these potential disparities. Therefore this study evaluates the impact of COVID on proportion of surgeries for craniosynostosis performed open vs endoscopically based on race and ethnicity as
well as socioeconomic status.
Methods/Description: Charts were reviewed for children with single
suture craniosynostosis from January 2014- March 2020
(pre-COVID cohort) and March 2020- September 2021 (COVID
cohort). Children with syndromic craniosynostosis, signiﬁcant comorbidities, or who presented after age 3 years were excluded. 110 children were in the pre-COVID group; 56 were treated open and 54
endoscopically. The mean age of presentation for the endo group
was 1.86 months and 10.7 months for the open group; mean age of
surgery for the endo group was 2.60 months and 13.4 months for
the open group. Of the 47 patients in the COVID cohort, 26 were
treated endoscopically and 21 were treated open. The average age
of presentation for the endo group in the COVID cohort was 1.91
months and average age of the open group was 10.6 months. Mean
age at time of surgery for endoscopy in the COVID cohort was 2.66
months; mean age at time of open surgery in the COVID cohort
was 12.66 months. There was no signiﬁcant difference in age of presentation or age of surgery across cohorts when considering type of
surgery performed. Rate of endoscopy in the pre-COVID versus
COVID cohorts was not signiﬁcantly different with 49% of patients
in the pre-COVID cohort treated endoscopically and 55% treated
endoscopically during the COVID period (P= 0.49). In both the
pre-COVID and COVID cohorts there were signiﬁcant differences
between age of presentation, age of surgery, and type of surgery
received based on race- black and Hispanic patients presented later,
had surgery later and underwent open surgery more frequently than
their white/Asian counterparts (P= 0.0095, P=0.0067). With respect
to insurance status, in the Pre-COVID cohort 68% of patients
without insurance or with Medicaid underwent open surgery and
32.6% underwent endoscopic surgery. In those with private insurance,
40.3% underwent open surgery and 59.7% had endoscopic surgery

(1) Boston Children’s Hospital, Boston, MA, (2) Boston Children’s Hospital,
Brookline, MA
Background/Purpose: Parry-Romberg Syndrome is a rare craniofacial
disorder causing progressive, unilateral wasting of the skin, tissue,
cartilage, and bone. Facial atrophy affecting the mid- and lower
face can impact dentition. This study investigates crown and root
anomalies in patients with Parry-Romberg Syndrome.
Methods/Description: A retrospective review was done of patients
with Parry-Romberg Syndrome who were evaluated in the dental
unit at Boston Children’s Hospital between 1980 and 2020. Patients
with mid- and lower facial atrophy were included. All dental anomalies were documented. To assess root anomalies, cone beam CT scans
were evaluated and buccal-lingual, mesio-distal, and axial measurements of affected teeth were compared to contralateral teeth.
Results: Of 61 patients with mid- and lower facial atrophy, 18 were
referred for dental evaluation (29.5%). Findings included agenesis
(27.8%, n=5) hypoplastic teeth (22.2%, n=4), delayed canine eruption (22.2%, n=4), and mulberry molars (11.1%, n=2). Of the four
patients with tooth hypoplasia, three had CBCT records available
for assessment. Axial length was always shorter in hypoplastic teeth
relative to contralateral teeth, with differences ranging from 1.2-9.2
mm. Differences in crown size of hypoplastic versus contralateral
teeth were unpredictable but always present.
Conclusions: Patients with Parry-Romberg Syndrome can have hypoplastic roots with atypical crown morphology. The reduced
crown-to-root ratio can predispose to unfavorable tooth prognosis
and longevity. A patient’s speciﬁc dental anomalies will inﬂuence
planning and treatment.

326. Nasal Correction in Binder Syndrome: The
Impact of Surgical Timing on Outcomes
Jessica Blum (1), Liana Cheung (1), Dillan Villavisanis (1), Jinggang Ng (1),
Daniel Cho (1), Scott Bartlett (1), Jesse Taylor (1), Jordan Swanson (1)
(1) Children’s Hospital of Philadelphia, Philadelphia, PA, (2) Perelman
School of Medicine at the University of Pennsylvania, Philadelphia, PA
Background/Purpose: Nasomaxillary hypoplasia, or Binder syndrome, is a rare congenital disorder involving the central face characterized by a distinctive nasal appearance due to nasal spine, tip, root,
and columellar hypoplasia. Given the rare and varied presentations
associated with this syndrome, there are no standardized treatment
protocols for surgical management of affected patients. Our institution
has employed a stratiﬁed treatment algorithm with mild or moderate
patients having initial rhinoplasty after skeletal maturity (SKM) and
severe patients undergoing serial nasal grafting or implants to
expand the skin envelope. The purpose of this study is to evaluate
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the treatment patterns and outcomes of Binder syndrome using this
stratiﬁed pathway.
Methods/Description: We screened 848 patients, and seven cases of
nasomaxillary hypoplasia were identiﬁed from a database of all rhinoplasties performed between 2006 and 2020. Diagnosis of Binder syndrome was determined by craniofacial attendings based on phenotype
presentation. Photomorphometric analyses were conducted on basal,
frontal, and lateral photographs. Goode’s ratio was used to assess
change in projection and pronasale to ala was measured bilaterally
as a proxy of symmetry. Change in symmetry was calculated using
bilateral nasal width ratio.
Results: All patients (3 males) had Binder syndrome with characteristic
nasal and midface hypoplasia. Five patients (71.4%) had initial rhinoplasty prior to SKM, with two undergoing serial silastic implant placement and one with plans to undergo serial expansion with banked rib
cartilage grafts. Average age at initial rhinoplasty was 9.5 years (7.1
years for the pre-SKM group and 15.6 years for the post-SKM
group). Isolating patients post deﬁnitive rhinoplasty (n=5), the SKM
group (n=2) had an average of 1.5 rhinoplasties and pre-SKM patients
had an average of 2.3 rhinoplasties (n=3). Average change in Goode’s
ratio was 0.081, reﬂecting larger changes in dorsal length compared to
alar-facial crease to pronasale distance (mean = 36.7 pixels versus 24.3
pixels). Between the SKM and pre-SKM groups, there was no signiﬁcant difference in the change in nasolabial angle, Goode’s ratio, or
change in nasal symmetry index. Signiﬁcantly more patients (n=6,
85.7%) received L-strut grafts compared to columellar strut graft with
dorsal onlay (n =2, p = 0.038).
Conclusions: In our cohort of patients with Binder syndrome, signiﬁcantly more received an L-strut graft compared to columellar strut
graft with dorsal onlay alone. Age at initiation of surgery was not signiﬁcantly associated with indices of nasal projection, dorsal length, or
nasal symmetry. Future studies are needed to explore the reproducibility of these ﬁndings in a larger cohort and with prospective surgical
stratiﬁcation.

327. Does Osteotomy Pattern Increase the Risk of
Molar Follicle Disturbance in Subcranial Surgery?
Kathryn Preston (1), Richard Hopper (1), Srinivas Susarla (1), Hitesh
Kapadia (2)
(1) UCLA School of Dentistry, Section of Orthodontics, Los Angeles, CA, (2)
Seattle Children’s Hospital, Seattle, WA
Background/Purpose: To evaluate whether osteotomy pattern inﬂuences the frequency of succedaneous posterior tooth disruption in
patients undergoing subcranial surgery.
Methods/Description: This was a retrospective evaluation of patients
with syndromic craniosynostosis who underwent subcranial surgery
to address midface hypoplasia at a tertiary-care children’s hospital.
The primary study variable was osteotomy type and was classiﬁed as
Le Fort III osteotomy (LF3) versus Le Fort II osteotomy with zygomatic repositioning (LF2 + ZR). The outcome of interest was disruption
of the developing posterior maxillary dentition and was assessed by a
single evaluator comparing pre- and post-operative computed tomography scans. Secondary variables were age, sex, osteotomy trajectory, and
proximity of hardware to developing tooth buds. Bivariate statistics
were computed to compare the two osteotomy groups. For all analyses,
a p-value â‰¤ 0.05 was considered signiﬁcant.

The Cleft Palate-Craniofacial Journal 59(4S)
Results: The study sample included 38 patients undergoing subcranial
separation (76 osteotomy sites). The sample’s mean age was 8.5 + 2.4
years; 17 patients were female. Twenty-seven patients underwent LF3
osteotomy and 11 patients underwent LF2 + ZR. Twenty-two patients
had a diagnosis of Crouzon syndrome and 16 patients had a diagnosis
of Apert syndrome. On immediate post-operative imaging, two osteotomy sites were noted to propagate through the developing tooth buds
and one osteotomy site had ﬁxation hardware abutting a developing
tooth bud. Six sites were noted to have rotated or displaced tooth
buds prior to surgery. When comparing tooth bud position preoperatively to immediately post-operatively, 10 sites (13.2%) had evidence of rotation or displacement of molar buds following subcranial
separation. There were no signiﬁcant differences in tooth displacement on the basis of osteotomy pattern (p = 0.50).
Conclusions: In patients undergoing subcranial midface advancement,
the overall rate of disruption in maxillary molar bud position following LF2 + ZR or LF3 osteotomies is 13%. Osteotomy pattern does not
appear to inﬂuence displacement of posterior segment maxillary teeth.
Further longitudinal study is necessary to determine the long-term
developmental impact of follicle displacement/rotation.

328. The vomerine ﬂap in hard palate cleft closure:
The marginal gains concept in 117 cases
Amir Sadri (1), Paul Morris (1), Arwa Sindi (1), Andreas Naparus (2)
(1) Great Ormond Street Hospital, London, united kingdome, (2) Great
Ormond Street Hospital, London, united kingdom
Background/Purpose: The vomerine ﬂap has not gained popularity in
the reconstructive armamentarium mainly due to equivocal facial
growth and inconsistent outcomes. Although a simple technique,
tissues in infants and the inherent technical challenges in design and
execution, cause variation in reported clinical outcomes. We report
our experience with 117 consecutive vomerine ﬂaps in unilateral
and bilateral hard palate repair and demonstrate the effect of incremental reﬁnements in technique and patient optimization.
Methods/Description: Consecutive unilateral and bilateral cleft lip
and palate patients who underwent vomerine ﬂap repair of the hard
palate, between 2012 and 2018, were included in this study. Early surgical outcomes included: infection, bleeding, and blood transfusion.
Late surgical outcomes included: ﬁstula formation, and revisional
palatal surgery. All patients were followed-up for a minimum of 2
years.
Results: In total, 144 vomerine ﬂaps were performed in 90 unilateral
and 27 bilateral cleft lip and palate patients. The average width reduction in unilateral cleft was 4.4mm and in bilateral was 4mm following
the ﬁrst vomerine ﬂap and 2.5mm following the second. The average
age at the time of the ﬁrst vomerine ﬂap was 6.1 months and for the
bilateral the contralateral was 10.6 months. One patient required
return to theatre for bleeding. No ﬁstulas were identiﬁed. No patients
required revisional surgery. Cleft width at the time of soft palate repair
was reduced by 33% and 50% in unilateral and bilateral cases
respectively.
Conclusions: The vomerine ﬂap is a robust reconstructive option in
the management of hard palate clefts. This study proved that it
decreases the cleft width at the time of soft palate repair which can
be advantageous in wider clefts.
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