
 

 

Foetal Alcohol Syndrome / Alcohol Related 
Neurodevelopmental Disorder 

First description and alternative names 

FAS was first observed in Nantes by paediatrician Paul Lemoine in 1968 who described similar 

dysmorphic facial features and growth delays in 127 infants of pregnant alcohol-drinking mothers. 

Fetal Alcohol Syndrome (FAS) was coined in Seattle by David Smith and Ken Jones in 

1973(1,2).The Institute of Medicine in 1996 delineated Full FAS, Partial FAS, and Alcohol 

Related Neurodevelopmental Disorder (ARND) based on the presence or absence of facial 

dysmorphology and /or growth retardation (3). ARND replaced the old term Fetal Alcohol Effect 

(FAE). FAS Spectrum Disorders, an umbrella term, was introduced by O’Malley & Hagerman in 

1998, refined to Fetal Alcohol Spectrum Disorders (FASDs) by Streissguth & 0’Malley in 2000 

(4,5). In 2013 DSMV proposed a new diagnostic guidelines for those with neurodevelopmental 

disorders associated with prenatal alcohol exposure (NDDPAE 315.8) but without facial 

features. It requires features to be ruled into a diagnosis with other factors ruled out. This was 

the first time this was included in an international diagnostic manual.  

Genetics and molecular biology 

Both FAS and ARND are teratogenic conditions, but recent research is beginning to study the 

epigenetic effects of prenatal alcohol exposure. For example, the major liver pathway of oxidative 

metabolism which produces acetaldehyde by cytotoxic alcohol dehydrogenase is also 

accompanied by a reduction in NAD to NADH. There is a subsequent alteration in the cellular 

redox triggered by a change in the NAD/NADH ratio which may result in gene activation resulting 

in a change in gene expression. Increasingly the impact of prenatal alcohol on epigenetic 

mechanisms has also been investigated. For example studies have demonstrated that prenatal 

alcohol exposure has the ability to modify methylation of the retrotransposon prior to the AVY 

gene in genetically inbred mice, leading to differences in coat colors (17). A wide range of 

mechanisms beyond this have been identified, from direct apoptotic damage, interneuruonal 

signaling deficits and damage to scaffolding proteins interfering with neural migration (18). 

Incidence/ prevalence 

The recognition and incidence for FAS has been shown to be increasing. Original estimates 

varied from 3 per 1,000 live births in the USA to 40 per 1,000 births in South Africa. More recent 

studies in Lazio, Italy and Cape Town, South Africa, have suggested much higher rates of 

35/1000 to 890/1000 respectively (6,10,13). Methodological issues, genetic differences in the 

susceptibility to alcohol based on the mother’s liver metabolism, as well as differences in 

population drinking patterns may account for some of the variance(7). As a result, whilst the 

exact incidence for any one population differs greatly and is unknown the rates are considered 

potentially higher than previously thought. No documentation of decreased life expectancy exists.  

Physical features and psychiatric characteristics 

Characteristic facial features include short palpebral fissures, thin (flat) upper lip, flattened 

philtrum, flat midface. Growth retardation less than the 10th percentile for height and weight. Low 

birth weight for gestational age, decelerating weight over time not due to nutrition, 

disproportional low weight-to-height ratio. FAS has the classic facial features, ARND does not 



have the facial features. Gross and fine motor delays as in Developmental Coordination Disorder. 

Alcohol Related Birth Defects (ARBD) with eye, renal, cardiac and/or skeletal anomalies. FAS is 

the much less common, but most recognisable form of FASD (3,8,9,10). 

Infants can demonstrate Primary Regulatory Disorders characterized by difficulties in tolerating 

environmental stimuli (i.e. habituation problems), co-ordinating basic motor movements (i.e. 

sucking), or interacting with parents or care-providers. Secondary psychiatric disorders appear 

due to environmental stressors such as PTSD after physical or sexual abuse, or Reactive 

Attachment Disorder of Infancy or Early Childhood related to separation from birth mother or 

multiple foster home placements. FASD increases the vulnerability to many common psychiatric 

disorders, such as ADHD, Mood Disorder, Anxiety Disorder, Alcohol or Drug Dependence, PDD, 

Autism and Schizoaffective Disorder. Personality Disorders seen are, Avoidant, Dependent, 

Schizoid, Passive/Aggressive and Borderline. Presence or absence of facial dysmorphology or 

growth features do not clinically correlate with the psychiatric presentation or structural brain 

damage in FASD (5,8, 11, and 12). 

Neuropsychological Deficits 

70-75% of patients with FASD do not have intellectual disability. The neuropsychological profile 

consistently shows a Complex Verbal and Non-Verbal Learning Disorder affecting multiple 

domains of functioning including attention, impulsivity, working memory, executive function, 

processing speed, social skills, interpersonal relatedness and language development. It includes 

a Mathematics Disorder and/ or Disorder of Written Expression and/or Reading Disorder, and 

evidence of a Mixed Receptive/ Expressive Language Disorder with specific deficits in social 

cognition and social communication. Vineland Adaptive Behavioral Scale (VABS) shows 

Functional Deficits in daily living skills, socialization and communication. Those with higher 

functioning in some areas can often mask their difficulties until external pressures lead to 

higher level abilities such as executive functioning being less effective. Simple functions are 

often intact. For example an individual can seque3nce and switch separately but not when 

these two tasks are combined. Working memory deficits tend to be verbal working memory 

deficits rather than numerical having implication as to how these skills are tested. (3, 5, 8,9,10, 

13). 

Brain structural abnormalities 

Autopsy reports of infant deaths and MRI studies showed diffuse structural brain changes. These 

include hydrocephalus, microcephaly, corpus callosal agenesis, cerebellar hypoplasia, enlarged 

ventricles and hetertopias (8, 9). Brain imaging studies consistently show microcephaly. The 

corpus callosum is most commonly affected. The basal ganglion caudate and the hippocampus, 

integral in working memory and executive function, may be decreased in shape and volume, and 

the cerebellum may be smaller (5,9,14). 

Brain neurotransmitter and neurophysiological abnormalities 

Diffuse CNS neurotoxic effects include cell death and/or disruption of cell migration, proliferation, 

differentiation and maturation (3,5, 8, and 9).Deficits have been discovered in all 

neurotransmitter systems. Dopaminergic and noradrenergic deficits are likely connected to ADHD 

presentation of FASD (4,12,15).EEG abnormalities show infant/ child cerebral immaturity, sleep 

state EEG, as well as temporal lobe dysrhythmia and complex partial seizure disorder in 6 to 19 

year olds with FASD (1,12). 

 



Available guidelines for behavioral assessment/ treatment/management strategies 

Despite the high prevalence of the disorder, there have been few actual randomised studies of 

behavioural interventions specific to a FASD population. Those that have been have been small 

scale. Whilst some benefits are noted much more work is required. A review by Chandresena 

recently looked at possible strategies including medical, educational and psychological (16). 

Useful websites /associations for more information 

• www.fasdaware.co.uk 

• www.fasdtrust.co.uk 

• www.nofas.co.uk 

• www.fasd.ie 

• www.nofas.com 
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The SSBP hopes that readers will find the syndrome information sheets useful. They represent the 

views of the authors who kindly prepared them, and not necessarily those of the SSBP. 

 


