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Effects of alcohol on the foetus  

Alcohol is the now recognised as being the most common non-genetic cause of learning 

difficulty and the leading preventable cause of congenital birth defects in the USA.  

Foetal alcohol spectrum disorder (FASD) is the umbrella term for the set of disorders 

caused by exposure of foetal brain to the teratogenic effects of alcohol 

The term Foetal Alcohol syndrome (FAS) was commonly used prior to 2006 and it still 

is but it has now been classed as part of the wider spectrum of effects that alcohol has 

on the foetus, (FASD).  

The spectrum includes the following sub groups: 

1. FAS- Foetal alcohol syndrome with confirmed exposure & FAS, exposure 

not confirmed 

2. Partial FAS -not all features present but some facial and CNS defects 

present 

3. ARBD (Alcohol related birth defects) structural abnormalities (e.g. cardiac, 

ocular etc.)  

4. ARND (alcohol-related neuro-developmental disorder)- prominent neuro 

cognitive features but absence of facial features 

The terms FAS or FASD tend to be used in the UK. The subtypes described above are 

used more often in the US literature.  

Prevalence 

 FAS 1-4.8/1000  

 Worldwide prevalence for FASD of 0.97/1000 live births (NB this is similar to 

ASD prevalence) 

 Higher rates of FASD in lower socio-economic groups and amongst certain ethnic 

groups.  

Alcohol is a known teratogen. The first and third trimesters in pregnancy are thought to 

be the most vulnerable periods when drinking is thought to cause the greatest harm. 

Alcohol affects the growth and development of the cerebellum, hippocampus and pre-

frontal cortex areas of the brain. Higher alcohol intakes are linked to a higher risk of 

foetal alcohol syndrome. Lower rates of drinking are more likely to be linked to a 

diagnosis of PFAS, ARND and ARBD. The threshold for damage is not defined because of 

the varying susceptibility of women genetically and also nutritionally. In addition, there 



may be synergistic reactions with other drugs being taken. Binge drinking (>3 drinks on 

one occasion) is thought to be more harmful than chronic drinking but even low levels 

of drinking are now thought to be harmful. 

 

Facial Features seen in FAS/D 

 

 

Diagnostic criteria for FAS (Institute of Medicine USA, 2006) 

A. Maternal alcohol history 

B. Facial anomalies- see above 

C. Growth retardation- pre and post natal growth restriction 

D. CNS abnormalities 

– Small brain size 

– Structural abnormalities e.g. microcephaly, small cerebellum, agenesis 

corpus callosum 

Neurological signs e.g. poor gait, poor hand eye skills etc. (These symptoms have 

been refined further in latest US national guidelines- see later) 

 



Canadian guidelines for diagnosis of FAS 

 CNS: 1 structural or 3 domains of significant impairment in neurocognitive and 

behavioural functioning  (defined below) 

 Growth: <10th C for height and weight  

 All 3 facial features 

1. Palpebral fissure length <10th C on available chart 

2. Lips 4 or 5 (see scoring system- thinnest =5) 

3. Philtrum 4 or 5 (see scoring system- smoothest =5) 

Adverse behavioural and learning aspects have been recognised in children exposed to 

low-moderate levels as well as risky levels of alcohol. These include  

 Decreased reaction time, inattention and hyperactivity- in the preschool child 

(Hence confusion with ADD/ADHD symptomatology) 

 Specific learning problems such as visual spatial problems, concrete thinking, 

attentional difficulties, impulsivity, memory problems, difficulties making and 

keeping friendships and mental health problems such as mood disorders- in the 

school-aged child 

 Attentional problems, executive functioning difficulties (i.e. problem-solving, 

planning & mental organisation), antisocial behaviour, high rates of drug and 

alcohol and nicotine dependence-in the adult 

 

The Clinical Guidelines for Diagnosing FAS/D have been updated recently in USA and 

published in the journal of the American Academy of Paediatrics 2016. These are 

summarized below 

Current classification of FAS/D  

Covers 4 entities 

 FAS Fetal alcohol spectrum (10%)  
 PFAS Partial Fetal alcohol spectrum (30%) 
 ARND Alcohol related neurodevelopmental disorder (50%) 
 ARBD Alcohol related birth defects (10%) 

 

How to use classification system clinically 

 

 



I. Fetal alcohol syndrome FAS 

 (With or without documented prenatal alcohol exposure) 

A diagnosis of FAS requires all features A–D (see below) 

A.  A characteristic pattern of minor facial anomalies, including ≥2 of the 

following 

 (Note this is different from Canadian guidelines which requires 3 facial features) 

1. Short palpebral fissures (≤10th centile) 
2. Thin vermilion border of the upper lip (rank 4 or 5 on a racially normed 

lip/philtrum guide, if available) 
3. Smooth philtrum (rank 4 or 5 on a racially normed lip/philtrum guide, if 

available) 
B.  Prenatal and/or postnatal growth deficiency 

 Height and/or weight ≤10th centile  

C.  Deficient brain growth, abnormal morphogenesis, or abnormal 

neurophysiology, including ≥1 of the following: 

1. Head circumference ≤10th percentile 
2. Structural brain anomalies (would require an MRI head scan) 
3. Recurrent non-febrile seizures (other causes of seizures having been excluded) 

D.  Neurobehavioral impairment 

 For children ≥3 y of age (a or b) 

a with cognitive impairment (e.g. using Wechsler assessment) 

Evidence of global impairment (general conceptual ability ≥1.5 SD below the mean, or 

performance IQ or verbal IQ or spatial IQ ≥1.5 SD below the mean 

 OR 

Cognitive deficit in at least 1 neurobehavioral domain ≥1.5 SD below the mean (e.g. 

executive functioning, specific learning impairment, memory impairment or visual-

spatial impairment) 

b with behavioural impairment and without cognitive impairment: 

Evidence of behavioral deficit in at least 1 domain ≥1.5 SD below the mean - 

impairments of self-regulation (mood or behavioral regulation impairment, attention 

deficit, or impulse control) 

For children <3 y of age- Evidence of developmental delay ≥1.5 SD below the mean 

 



2. PFAS (Partial Fetal Alcohol Spectrum) 

For children with documented prenatal alcohol exposure, a diagnosis of PFAS 

requires features A and B 

A. A characteristic pattern of minor facial anomalies, including ≥2 of the 

following: 

1. Short palpebral fissures (≤10th centile) 

2. Thin vermilion border of the upper lip  

3. Smooth philtrum  

B. Neurobehavioral impairment 

For children ≥3 y of age (a or b) 

a with cognitive impairment  

Evidence of global impairment (general conceptual ability ≥1.5 SD below the mean, or 

performance IQ or verbal IQ or spatial IQ ≥1.5 SD below the mean) 

OR 

Cognitive deficit in at least 1 neurobehavioral domain ≥1.5 SD below the mean 

(executive functioning, specific learning impairment, memory impairment or visual-

spatial impairment) 

 b with behavioural impairment and without cognitive impairment: 

Evidence of behavioral deficit in at least 1 domain ≥1.5 SD below the mean- 

impairments of self-regulation (mood or behavioral regulation impairment, attention 

deficit, or impulse control) 

 For children <3 y of age: 

 Evidence of developmental delay ≥1.5 SD below the mean 

 

 

 

 

 

 



For children without documented prenatal alcohol exposure, a 

diagnosis of PFAS requires all features A-C 

A. As above  

 

B. Growth deficiency or deficient brain growth, abnormal morphogenesis, or abnormal 

neurophysiology 

1. Height and/or weight ≤10th centile) or 

2. Deficient brain growth, abnormal morphogenesis or neurophysiology, including ≥1 of 

the following: 

a. Head circumference ≤10th percentile 

b. Structural brain anomalies 

c. Recurrent non-febrile seizures (other causes of seizures having been ruled out) 

 

C. Neurobehavioral impairment 

 For children ≥3 y of age (a or b) 

With cognitive impairment  

 As above  

 With behavioural impairment and without cognitive impairment 

 As above  

For children <3 y of age: 

Evidence of developmental delay ≥1.5 SD below the mean 

 

 

 

 

 

 

 



 3. Alcohol related neurodevelopmental disorder (ARND) 

Requires features A and B (this diagnosis cannot be made definitively in children <3 y of 

age) 

A. Documented prenatal alcohol exposure 

B. Neurobehavioral impairment 

For children ≥3 y of age (a or b): 

  With cognitive impairment  

 As above 

With behavioural impairment and without cognitive impairment 

 As above 

 

4. Alcohol related birth defects ARBD 

Requires features A and B: 

A. Documented prenatal alcohol exposure 

B. One or more specific major malformations demonstrated in animal models and 

human studies to be the result of prenatal alcohol exposure:  

Cardiac: 

Atrial septal defects, aberrant great vessels, ventricular septal defects, conotruncal heart 

defects;  

Skeletal:  

Radioulnar synostosis, vertebral segmentation defects, large joint contractures, 

scoliosis;  

Renal:  

Aplastic/hypoplastic/dysplastic kidneys, “horseshoe” kidneys/ureteral duplications;  

Eyes:  

  Strabismus, ptosis, retinal vascular anomalies, optic nerve hypoplasia;  

Ears: 

 Conductive hearing loss, neurosensory hearing loss 



 

 

 

 

To help with understanding what >1.5 SDs below the 

mean means in practice, the table translates SD or Z 

scores into percentiles for a normally distributed 

biological variable e.g. learning ability 

So -1.5 SDs below the mean is roughly equivalent to 8th -

10th percentile. The child can be safely be assumed to 

be in the lowest 10 % 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Centile  SD score 

0.2nd    –3 
2.3rd   –2 
2.5th   –1.96 
 
5th   –1.64 
15th   –1.04 
50th   (median) 0 
84th   +1 
85th  +1.04 
95th   +1.64 

97.5th   +1.96 

97.7th   +2 

99.8th   +3 

 



 
 
 

Typical appearance of a child with FAS 
 

Figure 1  

3 cardinal facial features are evident: short palpebral fissures, smooth philtrum, and relatively thin 
vermilion border of the upper lip. Midface hypoplasia is also apparent 
 

 

Figure 2  

Technique for measuring palpebral fissure length 
  A small plastic ruler is used to measure the distance between the endocanthion (where the eyelids 
meet medially) and the exocanthion (where the eyelids meet laterally). Subject and examiner should 



be seated at the same level opposite from one another. Keeping the chin level, the subject is asked 
to look up, allowing the examiner to bring the ruler as close to the eye as possible (without touching 
the lashes). The ruler can be rested on the cheek for stability while recording the measurement. The 
ruler is angled slightly to follow the curve of the zygoma 
 

 
 

 

 
 



Figure 3 Lip/philtrum guide for Caucasian population, incorporating a 45-degree view  
The guide above was produced by analysis of photographs of >800 white children from 
school-based studies in the United States. Scores are assessed separately for the 
philtrum and vermilion border; scores of 4 or 5 are compatible with FAS or PFAS 

 
 

Genetic and Teratogenic Conditions to Be Considered in the 
Differential Diagnosis of FASD 

Malformation Syndrome       Aetiology 

 

Cornelia de Lange Syndrome          Autosomal dominant 

 

Velocardiofacial Syndrome                       (del 22q11.2) Chromosome micro deletion  

 

Duplication 15q Syndrome  Chromosome partial duplication (dup 15q) 

 

Dubowitz Syndrome       Autosomal recessive 

 

Noonan Syndrome       Autosomal dominant 

 

Williams Syndrome  Chromosome microdeletion (del 7q11.23, a 
contiguous gene syndrome incorporating the 
elastin gene) 

Foetal phenytoin Syndrome  Teratogenic effects of phenytoin exposure during 
gestation 

 

Foetal Valproate Syndrome  Teratogenic effects of valproic acid exposure during 
gestation 

 

Maternal Phenylketonuria Effects   Teratogenic effects of high levels of    phenylalanine, 
accompanying poorly controlled maternal PKU 

 

Toluene Embryopathy  Teratogenic effects of maternal solvent exposure 
during pregnancy 

 

 
This list above is not comprehensive 
 
 
NB Arrange SNP array and fragile X testing of all children with suspected FAS/D 
 
 

The dysmorphology score has the highest correlation with confirmed diagnoses 
on the FASD continuum 

 



 
 
 
 
 
 

 
Revised Dysmorphology Scoring System Based on Quantitative Analysis of 
Growth Restriction and Minor Anomalies in 370 international Children with FAS 
aged 5-8 years, examined by panel of dysmorphology experts 
 
Score of 3 = Cardinal sign 
Score of 2 = feature found in > 100 children 
Score of 1 = feature found in <100 children 
 
The score is not used in assigning FASD diagnosis. It provides an objective method of 
quantifying dysmorphic features and comparing the structural phenotype of FASD 
among affected children. It is useful to compile the minor anomalies catalogued in the 
score to differentiate children with FASD from genetic and teratogenic similar 
conditions 

 
 

Feature        Score   
      

 OFC ≤10%        3  
 Growth deficiency 

o Height ≤10%       2 
o Weight ≤10%        1                                       

 Short PFL (≤10%) (Palpebral fissure length)   3 
 Smooth philtrum       3 
 Thin vermilion border of lip     3 
 Hypoplastic midface       2 
 Epicanthal folds       2 
 Decreased IPD/ICD (≤25%)(inter pupillary distance/intercanthal distance) 

         2 
  Flat nasal bridge       2 
 Altered palmar crease      2 
 5th finger clinodactyly      2 
 Long philtrum (≥90%)       2 
 Anteverted nares       2 
 Camptodactyly       2 
 Ptosis         1 
 “Railroad track” ears       1 
 Heart murmur/confirmed CHD     1 
 Strabismus        1 
 Limited elbow supination      1 
 Hypoplastic nails       1 
 Prognathism        1 



 Hypertrichosis       1 
 
 
 
 
 
 

Neurobehavioral Impairment 
The updated US guidelines now require all children assigned with FASD diagnosis (with 
the exception of ARBD) must display neurobehavioral impairment (cognitive impairment 
or behavioural impairment without cognitive impairment) 
The domains of neurobehavioral function encompass in the following 
 

(1) Global intellectual- ability (full-scale, verbal, performance, or spatial IQ) 
(2) Cognition (executive functioning, learning, memory, and visual spatial skills) 
(3) Behaviour and self-regulation (mood, behavioural regulation, attention, and 

impulse control) 
(4) Adaptive skills  

(Adaptive behaviour includes the age-appropriate behaviours necessary for children to 

learn to live independently and to function safely and appropriately in daily life. It includes 

life skills such as dressing, safety, making friends, social skills and the 

personal responsibility expected of their age and social group) 

FASD diagnosis is best achieved through using a multidisciplinary approach. 

(This is not very often possible in the UK because of limited resources and the 

paediatrician assumes the lead role. He/she must rely on information gathered 

from colleagues in education and children’s services). 

As is the case with many medical conditions, reasoned clinical judgment must be 

used, using the information available coupled with clinical examination.  

Differential diagnoses should always include genetic disorders or conditions arising 

from other teratogens. Testing for other genetic diagnoses must be done 

As head circumference, growth and many cognitive and behavioral characteristics have 

moderate to high degrees of heritability, when information is available about the 

biological parents, this information should be considered in the final decision about the 

diagnosis. 

Similarly, the child's experiences antenatally and subsequent parenting, should be 

considered. Domestic violence (in and ex utero), abuse, neglect and multiple changes of 

placement can significantly affect the child's health including his physical growth, 

development including brain development and ability to form secure attachments. 

Children who have been abused and have poor attachments may appear to manifest 

similar behaviours to those seen in in FAS/D children. They should not however have 

the dysmorphic facial features seen in FAS/D unless they too have been exposed to 

https://en.wikipedia.org/wiki/Moral_responsibility
https://en.wikipedia.org/wiki/Social_group


alcohol in utero.  If that is so, then their experiences may add to the neuro cognitive 

damage to the developing brain resulting from antenatal exposure to alcohol, increasing 

the risk of cognitive and behavioural impairments.  

 


