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Reduced PFL

Thin upper lip

Smooth philtrum

Midfacial hypoplasia

Flat nasal bridge
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Prognathism/Micrognathia

*extract from Hoyme, et al. Updated Clinical Guidelines for 
Diagnosing Fetal Alcohol Spectrum Disorders. Pediatrics. 
2016;138(2):e20154256. doi:10.1542/peds.2015-4256
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Quantifying Cardinal Features
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Quantifying Non-cardinal Features
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3D Analysis – Facial Signatures

Dysmorphism Index 
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FASD Across the Lifespan

Infancy Childhood Adulthood 

1 Month 

1 Year Pre-pubescent

Post-pubescent

AdultNeonatal 



Neonatal – UK Cohort (N=308)

Infancy 

Neonatal 

Individual
- Midface hypoplasia
- Retrognathia
- Flattened/shortened nose
- PFL <10th %tile

Pregnancy Discovery 
4 weeks n=87

Smoking n=21

Facial Growth (PC1) p<.01
Nasal length p<0.001

Pregnancy Discovery 
5-7 weeks n=35

Nasal length p<0.05
PFL <.06



Infancy 

1 Month 

1 Year 

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

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

1200 3D images from South Africa

Safe Passage Study – PASS (N=1200)
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Smoking Only
n=163 

Smoke + PAE
n=183

Controls
n=152

Smoke+Low
PAE
n=183

PAE only
n=51
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Infancy 

1 Month 

1 Year 
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African American 
(n=30)

Infancy 
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1 Year 

Discrimination Testing FAS vs Control

Childhood 

Pre-pubescent

Post-pubescent

Western Cape Caucasian

Mandible
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Profile

Malar

93%

89%

96%

95%

88%

91%

95%

86%

African American

91%

90%

92%

86%

Western 
Cape (n=22)
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Childhood 
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Control 
Exposed
FAS

Control 
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Infancy Childhood Adulthood 

1 Month 

1 Year Pre-pubescent

Post-pubescent

AdultNeonatal 

Facial Growth
PFL
Midfacial Hypoplasia

Adults

CIFASD Adult 3D data collection



Infancy Childhood Adulthood 

1 Month 

1 Year Pre-pubescent

Post-pubescent

AdultNeonatal 

Adults

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

• Prenatal exposure cohort in Atlanta, GA, USA 
• Clinical cohort in Seattle, WA, USA
• Community members in Vancouver, BC, Canada

Two-thirds (n=132) had an FASD or previously documented 
prenatal alcohol exposure (PAE)

Susan A. Stoner
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A pivotal moment…





To conclude..

• 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 GA is a robust early indicator for FASD1 

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.

ExposedUnexposed

GA Unexposed Exposed

Ground truth 20w6d 20w5d

Estimation 20w 18w

GA Estimation

Hypothesis: Our previous model trained with 
Intergrowth data may predict younger GA  on the 
individuals with alcohol exposure compared with 
those of normal controls.
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