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A pivotal moment...
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Dense Surface Modelling (DSM)
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FAS

FASD-Associated Facial Dysmorphism

Smooth philtrum
Thin upper lip
Reduced PFL

Flat nasal bridge
Long philtrum

Midfacial hypoplasia
Prognathism/Micrognathia
Decreased IPD/ICD

TABLE 5 Revised Dysmarphology Scoring System (Based on Quantitative Analysis of
Restriction and Minor Anomalies in 370 Children With FAS)

Feature No. Affected Score

0FC <10% 354 3
Growth deficiency

Height <10% 327 2

Weight <10% 322 1
Short PFL (<10%) 313 3
Smooth philtrum 307 3
Thin vermilion 293 3
Hypoplastic midface 216 2
tpicanthal folds 204 P
Decreased IPD/ICD (<25%) 202/104 2
Flat nasal bridge 179 2
Altered palmar crease 173 2
5th finger clinodactyly 149 2
[Long philtrum (>90%) 122 2
Anteverted nares 118 2
Camptodactyly 114 2
Ptosis 64 1
“Railroad track” ears 57 1
Heart murmur/confirmed GHD 50/8 1
Strabismus 35 1
Limited elbow supination 31 1
Hypoplastic nails 23 1
Ingnathism 21 1
Hypertrichosis 19 1
Total possible score 41

*extract from Hoyme, et al. Updated Clinical Guidelines for
Diagnosing Fetal Alcohol Spectrum Disorders. Pediatrics.
2016;138(2):€20154256. doi:10.1542/peds.2015-4256



Quantifying Cardinal Features
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Quantifying Non-cardinal Features
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3D Analysis - Facial Signatures

Flat nasal bridge

Midfacial hypoplasia
Prognathism/Micrognathia

Dysmorphism Index

Quantifies intensity/surface
difference 1
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FASD Across the Lifespan

1 Month Post-pubescent
Infancy / _ Childhood \\ Adulthood
Neonatal 1 Year Pre-pubescent Adult
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NHS

Brighton and Sussex

University Hospitals
NHS Trust

Infancy

Neonatal - UK Cohort (N=308)

..

Neonatal

Preghancy Discovery
4 weeks n=87

Pregnancy Discovery
5-7 weeks n=35

Smoking n=21

Nasal length p<0.05 Facial Growth (PC1) p<.01
PFL <.06 Nasal length p<0.001
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Safe Passage Study - PASS (N=1200)

1 Month
Infancy %

12,000+ pregnancies followed (USA + South Africa)

Modified timeline follow-back interview for exposures
(alcohol, smoking, drug use)

1200 3D images from South Africa
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Infancy

Safe Passage Study - PASS (N=1200)

1 Month
_/

([

Estimated Marginal Means (PC1)

Facial Growth (PC1) at One Month

a

Smoke + PAE || Smoke+Low || Smoking Only | PAE only || Controls
n=183 PAE n=163 n=51 n=152
n=183



Safe Passage Study - PASS (N=1200)
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1 Year

Facial Growth (PC1) at One Year

Estimated Marginal Means (PC1)

Smoke + PAE || Smoke+Low Smoking Only | PAE only || Controls
n=183 PAE n=163 n=51 n=152
n=183
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JAMA Pediatrics | Original Investigation

Association Between Prenatal Alcohol Exposure
and Craniofacial Shape of Children at 12 Months of Age

Evelyne Muggli, MPH; Harold Matthews, BPsych(Hons); Anthony Penington, MDBS; Peter Claes, PhD;
Colleen O'Leary, PhD; Della Forster, PhD; Susan Donath, MA; Peter J. Anderson, PhD; Sharon Lewis, PhD;
Cate Nagle, PhD; Jeffrey M. Craig, PhD; Susan M. White, MBBS; Elizabeth J. Elliott, MD; Jane Halliday, PhD




Discrimination Testing FAS vs Control
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1 Year Pre-pubescent
Western Cape | Caucasian African American
Mandible 93% 88% 92%
Malar 95% 91% 86%
Nose 89% 95% 91%
Profile 96% 86% 90%

i 0.5

Western Caucasian African American
Cape (n=22) (n=35) (n=30)
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Adults
1 Month Post-pubescent
Infancy / _ Childhood \ Adulthood
Neonatal 1 Year Pre-pubescent Adult

CIFASD Adult 3D data collection

Facial Growth
PFL
Midfacial Hypoplasia
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1 Month
Infancy ) Childhood

Post-pubescent

\

Adulthood

Adults
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Neonatal 1 Year

Susan A. Stoner

Pre-pubescent

N = 191, recruited for a broad study of FASD at midlife

Three cohorts

* Prenatal exposure cohort in Atlanta, GA, USA

* C(Clinical cohort in Seattle, WA, USA

e Community members in Vancouver, BC, Canada

Two-thirds (n=132) had an FASD or previously documented

prenatal alcohol exposure (PAE)

\

Adult

Left Palpebral Fissure Length

Control Exposed

Occipito-Frontal Circumference

Control Exposed

Hypoplastic Midface

Control Exposed



A pivotal moment...

uuuuuuuuuuuuuuuuu

WOMEN'S & UNIVERSITY OF

sl OXFORD




NUFFIELD DEPARTMENT

WOMEN'S &
REPRODUCTIVE
HEALTH

UNIVERSITY OF

0),430)24D

a o
« C

C n 3 o faces

B FaceScreen

our account

[ ] Remember me

O ¢ FaceSceen x |+

+
™
& Facescreen
mikesuttie ~
Menu
() Dashboard
B Subjects
T Reports
Charts
Ao Do
= @

Mean PFL Male Palpebral Fissure Length (PFL) Over
330t Prceite 25t Percent

Age Range
Percentie o O 10th Pe

Heatmap Visualization

v

Dashboard

FoceSreen

- o x
% o
Genders

Ethnicities

FACE
Mean Value: -1.4671
Standard Deviation: 0.3312
MALAR
; Mean Value: -2.1060
Standard Deviation: 0.0806
FPHILTRUM

Mean Value: 1.6270
Standard Deviation: 0.0693

Mean Value: -1.7196
Standard Deviation: 0.1543

Classification Results Gerview

Face

PHILTRUM

5] Log Out

@ Mean Values
MALAR B control

0 Fas Lie



To conclude..
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« 3D facial analysis can assist with the detection of subtle, and cardinal
facial features.

 Ethnicity, sex (in infants), and other exposures affect craniofacial
development

« Smoking + alcohol (even at low levels) may result in more severe
dysmorphism at infant stages

- Throughout life, we see the most consistency in:
« Ocular measurements
« Facial growth
« Nasal length
- Midfacial Hypoplasia

« Early diagnosis vital, but let's do more for adults
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AIM2: Fetal ultrasound analysis to detect facial, cranial and neural effects of prenatal alcohol
exposure with neonatal follow-up

»> Small GAis a robust early indicator for FASD? GA Estimation

Fetuses or newborns are those smaller in size than
normal for their gestational age, most commonly
defined as a weight below the 10th percentile for
the gestational age.

» Obtained the TT planes from 29 US videos.

Hypothesis: Our previous model trained with
Intergrowth data may predict younger GA on the

o . ) E
individuals with alcohol exposure compared with Unexposed xposed
those of normal controls.
I I
Ground truth 20wed 20w5d

Estimation 20w 18w
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