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Fetal Alcohol Spectrum Disorders:
FASD

• Umbrella term for the complex range of brain 
injuries (organic brain damage) that can result 
from prenatal exposure to alcohol

• #1 known preventable cause of intellectual  and 
behavioral impairment 

Unless otherwise noted, content information contained in this PowerPoint presentation is 
referenced in the Fetal Alcohol Spectrum Disorders Competency-Based Curriculum 
Development Guide for Medical and Allied Health Education and Practice, Centers for Disease 
Control and Prevention, 2015 available at www.cdc.gov

http://www.cdc.gov/


Prevalence estimates:

• Fetal Alcohol Syndrome:  
0.5 -2 per 1000 births

• Full spectrum of disorders 
may be as high as 24 to 
43 per 1000 births in US

May, Chambers et al. 2018
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Fetal alcohol Spectrum Disorders

• The physical features of FAS are so 
characteristic that they can substitute for the 
confirmation of prenatal alcohol exposure 
when its unknown

• Disagreement in the evaluation of the physical 
features by experts

• No consensus definition of the features

• Precision in measurement

• Objective assessment of the features

• Training

A precise diagnosis is essential in the clinic 
and in research

How do we diagnose FASD

Multiple diagnostic systems, very 
discordant
3  main axes are evaluated in all

Prenatal alcohol exposure
Growth and physical features
Neurobehavioral phenotype



Growth deficiency

Head 
circumference

Prenatal
Postnatal

Percentile 10

Shorter stature

Small head



Faces of FAS
www.aafp.org
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3 Cardinal Features of FAS 
 Photo: Susan Astley



The Sulik Lab Mouse model of 
facial features



Examination techniques

• Precise measurements

• “Objective” evaluation of features

• 3 key features
• Short palpebral fissure length

• Smooth philtrum

• Narrow vermillion of upper lip with loss 
of Cupid’s bow shape



Technique forMeasuring Palpebral Fissure Length:

1 Subject and examiner are seated at the same level, with the subject facing forward.

2 Keeping the chin level, the subject is asked to look up at the ceiling.

3 The measurement is made by bringing the ruler as close to the eye as possible, without touching the 
lashes.  (The bottom of the ruler can be rested on the cheek for stability while recording the 
measurement).



NOTE: When 
measuring the 
palpebral fissure, 
the ruler must be 
angled to follow 
the curve of the 
maxillary bone.  
Otherwise a 
falsely short value 
will be obtained.

A

C
B

Length C is the true palpebral fissure length; 
Length A is what would be measured from a 2-
D photograph.

          (C2=A2 + B2)

Accurate Measurement of Palpebral Fissure Length



Use of the Lip Philtrum Guide:

1. Separate scores are assigned for the philtrum 
and the vermilion border of the upper lip.

2. In this subject, the philtrum scores a “2” and 
the vermilion a “1.”



Cardinal 
Features

 Facial Abnormalities

 Smooth philtrum
 Lip philtrum guide 

4 or 5

 Thin vermillion
 Lip philtrum guide 

4 or 5

• lip philtrum guides of 
Astley & Clarren. Astley SJ, 
Clarren SK.  J Pediatrics 1996; 129:33-41.



PFL Measurement

3D Scan

Pros

No Internet connectivity needed
No facial rotation needed

Cons

No automated landmarking 
Manual adjustment of landmarks

LIghting

MorpheusQ
App for iPhone



Placing the dots 3D Scan Morpheus Q



PFL Measurement

Mesh Scan

Pros

No Internet connectivity needed
No facial rotation needed
Automated landmarking

Cons

Not always accurate
No manual adjustments possible



PFL Measurement

3D Rotational Scan

Pros

Full Facial scan for cloud analysis
Automated landmarking 
Rich metrics

Cons

Internet Connectivity needed
Needs cooperation of kids 
Good Lighting needed



Lip and Philtrum Ranking

Slide and stop when most similar to patient
Cut-off points by Experts Compatible with FASD (4-5) and Non Compatible 



1. Palpebral fissures are short

2. the philtrum scores a “5” and 
the vermilion a “5.”

3. Scores of “4” or “5” are 
compatible with FASD.

Microcephaly

Epicanthal folds

Strabismus

Downslanting
palpebral 
fissures

Midface
hypoplasia

Long philtrum



12 additional physical features: ptosis, epicanthal folds, midface hypoplasia, shot nose with 
anteverted nares, railroad track ears, retrognathia, joint contractures, limitation elbow 
pronosupination, camptodactyly, clinodactyly, abnormal palmar creases, hockey stick crease



1. Railroad track ears
2. Palpebral ptosis
3. Epicanthal folds
4. Strabismus/disconjugate gaze
5. Midface hypoplasia
6. Short nose with anteverted nares, long philtrum
7. Incomplete pronosupination of elbow
8. Major joint contractures
9. Hockey stick creaser
10.Other palmar crease abnormalities
11.Clinodactyly
12.Camptodactyly

12 secondary features



5 Evaluating midface hipoplasia 
(sometimes prognathism) 

Chin is advanced in comparison to midface 
(upper maxillary and malar bones)

Downslanting palpebral 
fissures reflect  midface 
hypoplasia

the upper jaw, cheekbones and eye sockets have not 

grown as much as the rest of the face. Because of this, 

the eyes can seem large, appearing bulgy or “bug-eyed.” 

Also, the upper teeth usually do not meet the lower teeth 
well and result in an “under bite” appearance.



Fetal alcohol spectrum disorders and assessment of maxillary and mandibular arc measurements

American J of Med Genetics Pt A, Volume: 170, Issue: 7, Pages: 1763-1771, First published: 02 June 2016, DOI: (10.1002/ajmg.a.37656) 



Year 3

12 sessions
3 in person 
 SD
 Atlanta

25 trainees
 Rochester

Training at EUFASD 2024 of 32 
professionals

Training of 16 MDs at SD clinics

Proctoring examinations
Atlanta (6 exams by 1 trainee) 

San Diego (4 exams by 1 
trainee)

Parallel exams 
11 in person for CIFASD
 



Aim 1 Evaluation of trainees

Evaluation system

• Observation; Exam technique; Troubleshooting

• Review of data; Coherence

• Agreement of manual data with Morpheus 

• Comparing agreement with experts

• Analysis of 3D photo in comparison with exams

Proctoring 

 in person 

 zoom

Parallel exams (Mattson and Shapiro)

Review of all data

Materials for training and assistance 
with exams:

• Slide deck
• Lip philtrum guide
• 12 additional features template
• Guide for MorpheusQ (Ganz)
• Training for MorpheusQ (in 

collaboration with Mattson)
• Soft tapes, rulers, normative charts
• Photograph cardinal or secondary 

features in a non-identifiable picture 
if needed



12 additional FASD physical features. Laminated examples at the bedside



Aim 2 Dysmorphology data collection
Year 3









Analysis of mean error

3D a bit shorter than Manual
 more among trainees than 
expert

MESH larger than Manual
 more among trainees than 
expert

Mesh larger than 3D
more among trainees than expert

Technique 

Lighting

Age



What helps in terms of diagnosis of FAS (2 or 3 cardinal physical features 

Very good performance 
of MQ-PFL 

MQ for philtrum and 
upper lip needs revision

Perfect agreement for 
manual and MQ-PFL. 
Use for training. 

The disagreements with 
trainees are all in the 
same direction 
Longer PFL
Lower scores for 
philtrum and upper lip





• Michael Suttie Oxford

• Verification of measurements

• Better understanding of subjective features

• Midface hypoplasia

• Retrognathia

• Short nose

• Facial proportions

• Differences among sexes (sexual dimorphism)

3D images are teaching us to perform better physical examinations

Collaborations



What are we learning?

• There is much more to the physical features of FASD than the 3 facial 
features. And we can train to recognize other features

• We can provide better training using several methods and tools and 
bedside checklist example images for the features

• We are able to measure the results of the training, and we can identify 
how to better train to recognize the features and personalize training

• We can improve our methods of examination and our tools based on 
data



Outreach in San Diego
• Actively developing screenings for FASD in both Juvenile Justice and Child and family 

welfare services departments; 

• Ken Jones got funded for 100 participants in each system

• Education for nurses and probation department to perform screening for FASD; 
Medical contract changed

• Training for resource parents in CFWS

• Participating in FASD San Diego Workgroup; Develop and share all resources for FASD

Other Research

• Epi-signature of FASD; Funded by CIFASD

• Other grant submissions

• Vinpocetine clinical trial funded

• Fetal Fentanyl syndrome E4
• 7 presentations. Collaborations with neonatologists and perinatologists

• Writing funding proposal
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