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Diskussion: Die Pathogenese der FASD ist noch nicht genügend klar und eine kausale Therapie gibt es
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J
ones und Smith (1)described 35 years ago a

striking pattern of craniofacial anomaly and

central nervous system dysfunction in 11 infants in the

USA whose mothers were suffering from the effects of

chronic alcohol abuse, and had continued to drink

during pregnancy. Coining the term "fetal alcohol

syndrome" (FAS), they documented a syndrome char-

acterized by recognizably abnormal facial features

(craniofacial dysmorphia), growth restriction/failure

to thrive, delayed psychomotor development, and

disturbed mental development. This syndrome gained

widespread recognition following its publication in

the Lancet in 1973, and soon became recognized as

one of the leading causes of congenital neurodevelop-

mental dysfunction. In fact, this syndrome had already

been described in 1968 by French authors, but had not

achieved scientific recognition (2). The first scientific

indication of prenatal alcohol damage was recorded in

1899 by the Liverpool prison doctor William Sullivan,

who noted that women who drank excessively and had

had damaged children were able to give birth to normal

children in the enforced abstinence of the prison envi-

ronment (3).

A wealth of published data are now available on the

incidence, clinical manifestations, and long-term

prognosis (4–8). Despite intensive clinical and in par-

ticular animal research, the mechanism of intrauterine

alcohol damage is not established. 

Numerous animal and clinical studies, in particular

single reports of chromosomal, endocrine, and neuro-

logical results, have been published, but no convincing

pathogenic mechanism has emerged. One interesting

recent study points to apoptotic neurodegeneration

secondary to a neurotransmitter disorder as a possible

mechanism (9).

The aim of this review, based on a selective litera-

ture review and longitudinal studies by the authors, is

to draw attention to a relatively common syndrome

which is underdiagnosed due to its heterogeneous

manifestations, and to its long-term effects in adulthood.

Definitions and clinical picture
The teratogenic effect of alcohol on the developing fetus

comprises a spectrum of structural, neurological,

cognitive, and behavioral anomalies which are sum-

marized in the term "fetal alcohol spectrum disorders"

(FASD) (10). Those children most strongly affected
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SUMMARY
Introduction: The present review describes the different

variants of Fetal Alcohol Spectrum Disorders (FASD) as 

a consequence of maternal alcohol abuse during pregnancy.

According to international findings, some 3000 to 4000 

affected newborns may be expected annually in Germany.

Detection of these individuals in clinical practice is

insufficient.

Method: Selective review of the literature and report of

own findings based on longitudinal studies.

Results: Key features  of FASD are short stature, microcephaly,

various dysmorphic features, in severe cases amongst

others consisting of congenital heart disease and

dysplasias of the skeleton and urogenital system, varying

degrees of developmental delay including mental retardation,

and a positive history of maternal alcohol abuse during

pregnancy. Longitudinal studies in young adulthood show

that independent of the severity of FASD the key features

remain associated with limitations of 

an independent life-style.

Discussion: Pathogenesis of FASD is not sufficiently clear

and there is no causal treatment. Thus, besides prevention

and information, early diagnosis, installation of fostering or

adoption, and intensive psychosocial care including selection

of appropriate schooling, occupational counselling and

supportive care in adulthood are mandatory.
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and showing all phenotypic features are described as

having fetal alcohol syndrome (FAS).

Making a diagnosis of FASD in children and

adolescents is clearly difficult for many doctors in

practice, with the result that many cases are not diag-

nosed. The difficulty in making the diagnosis relates

in part to the lack of a pathognomonic symptom such

as that of dysmelia or phocomelia in thalidomide

embryopathy, and in part to a lack of recognition by

the mother or the wider family of the existence and

potential fetal consequences of alcohol abuse (11). In

addition, the challenging of alcohol consumption is

often the subject of strong social taboos, including

among doctors, leading to a failure to think of alcohol

related disorders at moments where this would be

appropriate. FAS is generally only recognized where

it manifests floridly, such as where the mother is known

antenatally to be a chronic alcohol abuser. It is far more

difficult to make the diagnosis of FAS in the larger

group of children with milder phenotypic features,

who are suffering from so-called fetal alcohol effects

(FAE). Key signs are small stature, craniofacial dys-

morphia, varying degrees of developmental impair-

ment with psychopathological symptoms, and a maternal

history of alcohol abuse during pregnancy.

In addition to its clinical effect, this syndrome is also

of great socioeconomic significance. A North American

study from 2005 reported very high social costs arising

from FASD. In addition to the individual suffering,

loss of productivity and potentially lifelong costs for

medical care and rehabilitation are incurred. Hence

annual costs for FASD in the USA were estimated at

around 4 billion dollars in 1998 (5). The syndrome

was first described in Germany by Majewski (6) in the

early 1990s, whose work influenced the term then current

in Germany of "alcohol embryopathy."

Prevalence
There are no reliable incidence or prevalence data to

date for Germany. Using international comparison

and analogy with other industrialized nations, an inci-

dence for FAS of 0.5 to 2 affected neonates/1000 live

births (12, 13) can be assumed. Hence an annual number

of 600 to 1200 neonates per year for full FAS would be

expected. The number for the whole spectrum of

FASD, FAS and partial FAS is significantly higher, at

an estimated 4 to 6 affected children per 1000 live births

(12). Around 3000 to 4000 infants are born annually

with FASD in Germany. This is an enormous number,

with undiagnosed cases undoubtedly in the majority.

No longitudinal incidence studies are available, hence

nothing can be said about a possible increase in FASD.

An apparent increase in incidence has arisen via

increased general awareness of the syndrome, mean-

ing that more children are now diagnosed than in the

past.

Diagnosis is further complicated by two additional

factors. Many affected women nowadays suffer from

multiple drug dependencies, and are abusing nicotine

and tablets as well as illegal drugs on which more public

attention is often focused. In addition, the majority of

FASD children do not live with their parents, but in

foster or adoptive families. These children have often

been removed from their birth parents due to neglect

or maltreatment. Foster parents are seldom made

aware of the circumstances of the child's separation

from his/her birth parents, namely chronic alcohol

abuse. In this way, the final clue which could lead to

diagnosis is often lost, particularly in older children

and adolescents.

Foster parents carry a great part of the burden of

this syndrome. They discover that despite great efforts

on their part, the foster children are not as they would

wish. These children are not only small and under-

weight with over 50% microcephaly, they often have

eating disorders, motor restlessness, and sleep distur-

bances in infancy. An unusually high 60% of children

are hyperactive, behaviorally erratic and uncontrolled

with concentration difficulties, so that attention deficit

and hyperactivity disorder is the commonest diagnosis

alongside low IQ (14, 15, e1). Although it is not

always obvious, adolescents with FASD can be

aggressive or depressed, and developmentally impaired

in a variety of ways. For example, despite normal

speech competence, they often fail to understand even

simple but in particular complex situations, suffer

from a lack of capacity for attachment, marginalization,

and often cross prescribed boundaries to the point of

violence or theft (16, e2). Their educational career is

often influenced by their limited basic intelligence, so

that an unusually high proportion attend schools for

children with special educational needs. However,

because of behavioral difficulties even those with normal

intelligence often end up in special schools. 

Diagnosis 
Early diagnosis is essential if developmental opportu-

nities for affected children are to be optimized. The

earlier  US guidelines on the terminology of deficits

(17, 18) have been replaced by a new diagnostic clas-

sification (19, 20), but this is not available in German

translation. More recently, the category of FASD has

been expanded to include alcohol related neurodevel-

opmental disorders (ARND), in addition to the full

clinical syndrome of FAS, and that of fetal alcohol

effects (FAE). Clinical examination is based on a 4-

digit diagnostic code, as follows:

1. Is the child underweight/small for his/her age? 

2. Are there any signs of craniofacial dysmorphia?

3. Does the patient suffer any psychiatric illness

which could point to CNS damage?

4. Is there any maternal history of alcohol abuse

during pregnancy?

Evaluation is carried out with the help of a detailed

manual, the "diagnostic guide for fetal alcohol spec-

trum disorders" (20). Diagnostic evaluation in each

domain is ascribed a numerical value, with "unlikely"

or "absent" scoring 1 point, "possible" or "unknown"

2 points, "probable" 3 points and "definite" 4 points.

On the basis of these values a diagnosis is then made. 



Deutsches Ärzteblatt InternationalDtsch Arztebl Int 2008; 105(41): 693–8 695

M E D I C I N E

1. Small stature/low BMI: To achieve 4 points, both

weight and height measurements must have been

beneath the 3rd centile on at least one occasion.

2. Craniofacial dysmorphia: Three FAS-specific

characteristics are noted, namely the width of the

palpebral fissures, a smooth and possibly elongated

nasal philtrum, and a thin upper lip.

3. Structural and functional CNS damage:

Persistent microcephaly, CNS abnormalities such

as epilepsy or cerebral palsy are counted as

significant structural disorders. Functional disorders

are established by suitably qualified experts using

a variety of neuropsychological test instruments.

4. Maternal alcohol abuse in pregnancy: According

to diagnostic guidelines, there is fetal risk where

the mother chronically abuses alcohol, drank

constantly throughout the pregnancy, or was

drunk at least once a week. 

The evaluation is given by an individually derived

code value. The code 4/4/4/4, for example, relates to

the complete picture of FAS. Partial FAS carries fewer

points, for example 3/3/4/3. Craniofacial dysmorphia

is particularly important in diagnosis, because it is the

only one specific for FAS.

The differential diagnosis includes only a small

number of other dysmorphic syndromes, which can be

excluded by a clinical geneticist. These include Dubowitz

syndrome, Williams-Beuren syndrome, Cornelia-de-

Lange syndrome and velocardiofacial syndrome.

Longitudinal studies
Using the above diagnostic tools, the diagnosis can

with relative confidence by the paediatrician be made

in small children and schoolchildren. However, it is

unclear how successfully doctors diagnose it in affected

adolescents and adults (21, 22).

Few cohort studies have been published up to now.

(14, 15, 23). The long-term sequelae of FAS have been

followed particularly closely in the United States.

Streissguth et al. documented powerfully the per-

sisting long-term sequelae for adolescents and adults.

Their research cohort comprised over 400 patients

diagnosed with FAS/FAE and recruited up until 1998.

Of these, 90 in total were included in a cross-sectional

study during adulthood (median age 25 years) (16).

The most important findings were: 

❃ 90% of adults had psychological and other health

problems (predominantly ADHS in 61% of children

This now grown woman lived with a foster mother until the age of 18, and then in sheltered
accommodation. She is now the mother of a healthy 9-year-old daughter, lives independently,
and is socially integrated and employed.

8 months 3 years

26 years15 years
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and adolescents, and depression in 50% of

adults).

❃ 60% had experienced breaks in or a premature

end to their education because of learning or

behavioral difficulties.

❃ 60% had come into conflict with the law.

❃ 50% had suffered loss of liberty (23% because of

psychiatric disorders, 15% via compulsory

admission for drug or alcohol dependency, and

35% because of imprisonment by the criminal

justice system).

❃ 80% of over 21-year-olds required personal assis-

tance in activities of daily living. Adult FAS patients

had great difficulty with working, and 70% were

unemployed and lived dependent lives.

The authors also described "protective factors" (16,

e2) which mitigate the extent of persistent long-term

sequelae of intrauterine damage. These included

living in a stable, supportive "home" for more than

70% of one's life; diagnosis before the age of 6 years,

the absence of personal experiences of violence, and

the acceptance of therapeutic help. Similar conclusions

were drawn in Finnish and Swedish longitudinal studies

(24, e3, e4).

In addition to the American and Scandinavian

cross-sectional studies, our Berlin research group

reported results of a cohort study of the consequences

of prenatal alcohol exposure in young adults with FAS

and FAE who had been diagnosed in early childhood.

The 20-year follow-up permitted definitive assessment

of persistent impairment and damage after childhood

and adolescence (25).

This 20-year trial was able to study 37 individuals

exposed to alcohol in utero. 22 of these were diagnosed

with FAS and 15 with FAE. Their intelligence ranged

from reduced to normal IQ. Mean follow-up was 20.5

(Standard deviation 2.8) years. The results show that

despite the regression of the characteristic craniofacial

dysmorphia, some signs of FAS, microcephalus in

particular (head circumference below the 3rd centile),

persisted in half of affected individuals. This was also

true, to a lesser degree, for short stature and dystrophia,

particularly in male patients.

Serious late sequelae include persistent severe and

clinically significant behavioral difficulties, which,

together with reduced intelligence, lead to limited

vocational qualification and frequently to dependency

on care in adulthood. Hence only 29.5% (11 of 37) of

adults lived independent lives, whereas 70.5% (26 of

37) lived in dependent or supervised circumstances.

Despite intensive and long schooling and vocational

support, only 13.5% (5 of 37) of these young adults

had achieved a vocational training or were able to earn

their own living; 86.5% (32 of 37) of patients had no

long-term employment or were unimployed.

These results are consistent with those of the American

studies, although all children in our study had had the

benefit of the "protective factors" previously discussed,

in childhood and adolescence. It is also noteworthy

that as far as measures of coping with living are con-

cerned, no difference was found between patients with

full blown FAS and those with partial FAS. 

Conclusions
In summary, longitudinal studies confirm the disastrous

consequences of intrauterine alcohol exposure into

adulthood. These consequences are independent of the

initial phenomenological diagnosis in childhood, and

limit opportunities for independent living for affected

individuals. 

Fetal alcohol spectrum disorders are therefore a

lifelong diagnosis, whose significance needs to be

borne in mind by doctors if affected individuals are to

receive available help for their numerous problems. 

This means that primary care physicians, obstetri-

cians, pediatricians, child and adolescent psychiatrists,

and clinical psychologists must work towards early

detection and follow-up for affected individuals.

This patient is microcephalic, underweight, and of short stature. He has the typical facial
features of FAS. With his foster mother's permission he will attend an anthroposophical
special school because of behavioral difficulties.
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Treatment is focused on the prevention of secondary

dysfunctions, in particular due to reduced intelligence

and associated behavioral difficulties. To this end,

intensive psychosocial intervention is indicated, per-

sisting into adulthood. An interdisciplinary approach,

involving psychosocial as well as medical services, is

essential.

Finally, widespread public health information about

the damaging consequences of alcoholism particularly

in pregnancy is important, not only for pregnant

women but the population at large. This is the only

way to definitive prevention, and in order to realize

this, cooperation between doctors and self help groups

is particularly helpful. Key societal and political agencies

and the media must also be involved in these public

health campaigns.
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