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ABSTRACT
Objective A genetic opinion is frequently requested in 

the assessment of a child with suspected fetal alcohol 

spectrum disorders (FASD). We studied the outcome of 

genetic assessment of 80 children referred to a regional 

genetics centre between 2004 and 2010 to identify the 

value of the genetic assessment in cases of suspected 

FASD.

Design Retrospective case series.

Patients 80 patients, aged between 1 month and 26 

years.

Methods Data from the medical records was 

abstracted, entered onto a standard study pro forma, 

recorded in an Excel spreadsheet and analysed using 

simple frequency analysis.

Results In 20% of cases fetal alcohol syndrome was 

confi rmed at the genetic consultation. The most common 

facial features were thin upper lip (86.6%) and short 

palpebral fi ssures (82%). A lip–philtrum score of 4 or 5 

was identifi ed in two-thirds of cases. The most common 

alternative diagnosis was a chromosome disorder, 

representing 8.75% of the FASD referrals. 

Setting A regional genetics service in the North West 

of England.

Conclusions Genetic assessment was of particular 

value in excluding other diagnoses and providing 

information to carers. Two-thirds of the children 

referred were subject to a care order increasing the 

diffi culty to obtain a family and alcohol exposure history. 

Classifi cation of FASD was diffi cult in children under a 

year old when data on growth and development were 

limited. Structural malformations were not common 

in the group overall and some previously reported 

diagnostic signs were not found to be reliable markers 

of FASD. Chromosome disorders showed phenotypic 

overlap with FASD and are an important differential 

diagnosis.

INTRODUCTION
In 1973, a landmark report on birth defects in 
children of alcoholic mothers was published,1 
which correlated prenatal alcohol exposure 
with a pattern of major and minor malforma-
tions, growth failure and cognitive and behav-
ioural problems. Though this condition was 
initially designated ‘fetal alcohol syndrome’ 
(FAS), the term fetal alcohol spectrum disor-
ders (FASD) has been proposed more recently 
to describe a broader range of adverse out-
comes of prenatal alcohol exposure. The inci-
dence of FASD is thought to range from 0.2 to 
2.0 per 1000 live births.2 Diagnostic criteria for 
FASD were defined in 1996 by Stratton et al,3 
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and five diagnostic categories were proposed; 
FAS with confirmed maternal alcohol expo-
sure, FAS without confirmed maternal alcohol 
exposure, partial FAS with confirmed alcohol 
exposure, alcohol related birth defects (ARBD) 
and alcohol related neurodevelopmental disor-
der (ARND). These criteria were subsequently 
updated by Hoyme et al in 20054 and further 
comprehensive guidelines have been published 
subsequently.5 6 Despite this guidance and the 
introduction of more objective scoring systems 
for FASD,7 it can still be difficult to confirm 
or refute this diagnosis in an individual child. 
Biomarkers for prenatal alcohol exposure exist, 
most notably the levels of fatty acid ethyl esters 
in meconium and hair,8 9 but utilising these in 
routine clinical practice has proven difficult. 
Obtaining an accurate history of alcohol expo-
sure can be problematic as mothers may not be 
willing to disclose their true alcohol intake dur-
ing pregnancy.10 A number of prenatal screen-
ing tools exist for identification of mothers at 

▶ Exposure to alcohol in pregnancy can harm the 
unborn fetus.

▶ The effects of prenatal alcohol exposure vary 
depending upon the timing of exposure and 
blood alcohol concentration.

▶ There is no biomarker for FASD; this is a 
diagnosis of exclusion based on medical 
and alcohol exposure history together with 
suggestive clinical signs.

What is already known on this topic?

The most important role of the clinical  ▶

geneticist in the assessment of children with 
suspected FASD is to rule out alternative or 
co-existing diagnoses.
Chromosomal imbalances may have  ▶

phenotypes which overlap with FASD and 
microarray analysis should be considered 
when family history or clinical signs are 
suggestive.
Obtaining an accurate history of prenatal  ▶

exposure to alcohol is regarded as crucial for 
arriving at a diagnosis.

What this study adds
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14 Individual features were itemised and checked for cor-
relation with those reported in medical records. Finally, a 
judgment was made in each case as to whether the genetic 
assessment had contributed to the medical or other manage-
ment of the individual seen. The criteria for this are outlined 
in table 1.

Study population
A group of 80 patients, aged 1 month to 26 years fulfi lling the 
above criteria was identifi ed. This did not represent complete 
ascertainment of all possible FASD patients during this period 
as it did not include patients diagnosed with FASD with a dif-
ferent referral diagnosis. The latter group were omitted as they 
were diffi cult to ascertain completely from departmental data-
bases and partial ascertainment based on clinician recall could 
have led to ascertainment bias. Individuals were classifi ed into 
eight groups based on the fi nal diagnosis. These were the four 
acknowledged categories of FASD (FAS, Partial FAS, ARND, 
ARBD) and four further groups which were ‘Indeterminate 
diagnosis’, ‘Normal child’, ‘Other syndrome’ and ‘Effects 
attributable to environmental neglect’. Photographs of 52/80 
patients were available for assessment of FASD features.

Data collection and analysis
All data were entered onto a standard study pro forma and 
then inputted to an Excel spreadsheet. The data were analysed 
using simple frequency analysis to identify common fi ndings 
across the whole group and signifi cant differences between 
diagnostic groups.

RESULTS
Description of cohort
The baseline characteristics of the cohort of 80 patients are 
shown in table 2. The mean age at referral was 5.5 years 
and 43% of patients were referred between 1 and 5 years. A 
total of 32 children (39.5%) were referred from a community 
paediatrician.

In all, 59 children (73.75%) were either subject to a care 
order at the time of referral or attended with adoptive parents. 
Biological parents attended the session in 16 cases (20.25%). A 
social worker was present at the appointment in nine (11.40%) 
cases.

an increased risk of having a child with FASD including 
T-ACE, TWEAK and AUDIT-C.11 Many children present-
ing for diagnosis of FASD do not live with their mothers, 
making the use of these tools difficult.

BMA guidelines recommend referral of all children with 
suspected FASD to a clinical geneticist.12 A genetic assessment 
is similar to other consultations involving the processes of his-
tory taking, clinical examination and investigation and tying 
all these together to arrive at a diagnosis. However, more atten-
tion is paid to the family and perinatal history and a detailed 
examination for morphological differences is carried out. The 
geneticist may order specifi c investigations such as chromo-
somal microarray analysis and single gene tests. When search-
ing for a diagnosis, the clinical geneticist uses a wide variety of 
resources including specialised literature, databases and opin-
ions from other colleagues. Some clinical geneticists question 
the value of their input to the diagnosis of FASD, which is an 
environmental disorder where there is often limited mater-
nal and family information available. We therefore sought to 
explore the value of genetic assessment of children with sus-
pected FASD in the setting of a regional genetics centre.

METHODS
Patients
All patients registered as having a referral diagnosis of possi-
ble FASD who had attended the Manchester Genetics Service 
between January 2003 and January 2010 were surveyed. The 
medical records were identifi ed and data abstracted from 
these. Each individual had undergone a standard genetic 
assessment with every case having been reviewed subse-
quently by at least one consultant clinical geneticist before 
deciding on the fi nal clinical diagnosis. Information per-
taining to age at the appointment, gender, family history, 
alcohol exposure history, pregnancy and birth, medical his-
tory, growth parameters and presence of major and minor 
malformations was gathered, together with the results of 
any investigations, differential diagnoses considered and the 
fi nal clinical diagnosis. Information on individuals accom-
panying the child to the clinic appointment and whether the 
child was fostered, adopted or with birth parents was also 
collected. Clinical photographs were reviewed jointly by the 
authors and examined for facial features which are char-
acteristic of FASD, in particular the lip–philtrum score.13 

Table 1 Contribution to medical management of patients.

 n (%)

Impact on medical management 20 (25.31%)
Impact on care 10 (12.6%)

Helpful for school  7 (9.7%)

Contact with support  6 (8%)

Alternative diagnosis  7 (9.2%)

Info for carer 59 (74.6%)

Contact with paediatrician 69 (88.4%)

Info for social worker 49 (62.8%)

Referral to educational psychologist 10 (13.5%)

Referral to neurologist  1 (1.2%)

Referral to Special Educational Needs Co-ordinator  5 (6.8%)

Referral to cleft team  7 (8.7%)

Referral to audiologist 10 (12.5%)

Referral to other professionals 16 (20%)

Table 2 Baseline characteristics of a cohort of 80 patients presenting to 

a clinical genetic service with suspected fetal alcohol syndrome

 n (%)

Mean age at referral (years) 5.5
Age distribution at referral

 <12 months 17 (21)

 1–5 years 35 (43)

 6–11 years 21 (26.25)

 12–15 years 5 (6)

 >16 years 3 (3.75)

Source of referral

 Adoption panel 5 (6)

 Child psychiatrist 2 (2)

 Community paediatrician 32 (39.5)

 General paediatrician 18 (22)

 General practitioner 15 (18.5)

 Other 9 (11)
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of alcohol exposure was defi nite in 56.25% and probable in 
43.75%. The number of units of alcohol/week, when known, 
was highly variable (18–157). Fetal abnormalities were seen 
in 63.6% of the FAS cases on antenatal scans with intrauter-
ine growth restriction (IUGR), seen in 50%, being the main 
abnormality. The main presenting features were intellectual 
disability, behaviour problems, growth failure, microcephaly 
and speech diffi culties. The most common facial features were 
thin upper lip (86.6%) and short palpebral fi ssures (82%). A 
lip–philtrum score of 4 or 5 was identifi ed in two-thirds of 
cases. Epicanthic folds, clinodactyly, anteverted nares and 
nail hypoplasia were less frequent. We identifi ed ‘hockey stick 
creases’ in three patients diagnosed with FAS while none had 
a ‘railroad-track ear’. Associated malformations were present 
in fewer than 20% of cases. (fi gure 2).

Children with an alternative diagnosis
The most common alternative diagnosis was a chromosome 
disorder. Abnormalities of 22q11 were identifi ed in three 
patients after investigation by fl uorescence in situ hybridisa-
tion. Two patients from the same family had a 22q11 duplica-
tion and one had a 22q11 deletion.

In nine cases, chromosomal microarray analysis was 
requested to screen for submicroscopic chromosome imbal-
ances. This investigation was prompted if an individual had 
dysmorphic features out with the FASD spectrum or if there 
was a family history of learning disability or structural mal-
formations.15 Imbalances were detected in four cases with 
one patient each having a 2p16.1p15 microdeletion, a 15q13.3 
microdeletion and a 1q21 microduplication, and one patient 
having both 14q21.1 and 16p13.3 microduplications.

Patients with chromosome abnormalities represented 
8.75% of the FASD referrals (7/80) with six of the seven chro-
mosomal abnormalities being considered pathogenic (table 
3). All of these had been described previously in the medi-
cal literature. There was a defi nite history of prenatal alcohol 
exposure in two children who also had an alternative diag-
nosis and a probable history in six. They had all presented 
with intellectual disability and behaviour problems. In more 
than half the cases, thin upper lip and short palpebral fi ssures 

An adequate nuclear family history, defi ned as having 
obtained medical and developmental information about par-
ents and siblings, was obtained prior to or at the time of the 
consultation for 55 referrals (68.75%). An incomplete family 
history was obtained in a further 14 cases. Information about 
grandparents and other individuals in the extended pedigree 
was not usually available. Of note, in 42% (29/69) families, 
there was a family history of learning disability.

An adequate history of alcohol exposure, defi ned as establish-
ing with certainty whether alcohol had been consumed during 
the pregnancy, was obtained for 42 referrals (52.5%). In only 25 
(31.25%) of these cases was an accurate assessment of the units 
of alcohol consumed per week possible. In just over half of all 
cases (n=41), there was reliable evidence that the mother had 
also taken recreational drugs during the pregnancy.

Genetic testing was carried out in 62 patients. Of these, 
routine karyotype was checked in 48, 22q11 fl uorescence in 
situ hybridisation in 23 and Fragile X in 21. Ten patients had 
chromosomal microarray testing. In two cases, no testing was 
undertaken because consent was not available and testing was 
not requested in 10 cases.

Overall, 16 (20%) of the patients received a fi nal diagnosis of 
FAS with or without confi rmed maternal alcohol exposure, 15 
(18.75%) were labelled as having PFAS, six had ARND (7.5%) 
and fi ve ARBD (6.25%). Twenty-six cases were designated 
as ‘indeterminate’. In seven cases (8.75%) an alternative syn-
dromic diagnosis was made, six of which were chromosomal 
microdeletion/duplication syndromes (table 3). In two cases, 
the child was deemed to be a normal child and in the remain-
ing two cases the symptoms were considered to be most likely 
due to poor environment (fi gure 1).

The characteristics of the children diagnosed with FAS or 
FASD were compared with those who were not diagnosed 
with FASD to defi ne the main differences among the three 
groups (table 4).

Children with a fi nal diagnosis of FAS with or without 
confi rmed maternal alcohol exposure
In 16/80 cases, the initial suspected diagnosis of FAS was con-
fi rmed at the genetic consultation (table 4). Of these, the history 

Table 3 Differential diagnosis of this FAS series made on genetic testing

  22q11dup  22q11del 14q21.1dup/16p13.3dup 2p16.1p15del  22q11dup  1q21dup 15q13.3del

Age seen (years) 8.25 9.92 1.2 11 15.83 6.7 1.4
Birth weight (centile) 0.4 nk 75 40 0.4 25 25

Weight at referral (centile) 25 2 75 25 0.4 75 9

Height at referral (centile) 9 2 75 25 0.4 75 25

OFC at referral (centile) 0.4 2 50 25 0.4 2 0.4

Care order Adopted + + + Adopted + +

Family history LD LD − − LD Other LD

History of alcohol exposure Probable Defi nite Probable Probable Probable Probable Defi nite

Abnormal prenatal scan nk − nk nk nk + No care

Speech delay − + − nk + + +

Microcephaly + + − − + + +

Growth failure + + − − + − +

Intellectual disability + + + + + + +

Behaviour problems + + + + + + +

Pathogenic  +  +  −  +  +  +  +

FAS, fetal alcohol syndrome; LD, learning diffi culties; OFC, occipital-frontal circumference; nk, not known; +, present; -, absent..
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hypoplasia; one more had a cardiac valve dysfunction; and 
the patient with the 22q11 microdeletion had palatal insuffi -
ciency. Prenatal alcohol exposure could also have contributed 
to the phenotype in these patients.

Impact on management
The clinical genetic consultation was judged to have impacted 
on the medical management of the child in 20/80 cases. This 
was either through diagnosis of another condition which 
required medical care or because the genetic opinion prompted 
screening tests for complications. Those judged to have ben-
efi ted most from the genetic consultation were carers, usually 
either foster parents or adoptive parents, of whom 76% were 
provided with specifi c written information about the condition 
and/or contact information for support groups or services.

One of the increasingly common reasons for referral for 
a genetic opinion was so that the child could be assessed to 
assist with an adoption placement. It was not possible to deter-
mine whether the genetic assessment had facilitated this as 
the outcomes of the adoption process were not known.

DISCUSSION
Main fi ndings
The majority of children referred for diagnosis of suspected 
FASD were in or had been in the care system. This caused 
problems with obtaining details of the family history and 
alcohol consumption, both crucial points when making a 
diagnosis of FASD and excluding other diagnoses. A biologi-
cal parent attended in only a fi fth of cases and it was often 
extremely diffi cult to obtain detailed information on early 
health and development. Some information was made avail-
able from social work records which were often detailed but a 
social worker attended only 11.4% of consultations and often 
did not have this information to hand or had not been involved 
with that particular child’s care before.

In 21% of cases the referral concerned a child under a year 
old, as efforts to organise early adoption placements are encour-
aged. In these cases, diagnosis was diffi cult since cardinal fea-
tures of the FASD, such as developmental delay and behaviour 
problems, could not be evaluated at this age. Overall, the mean 
age at diagnosis of FASD in this series was 5.5 years. Where 
children were referred at an older age, this was often because 
behavioural problems had become apparent, prompting con-
sideration particularly of ARND. Individuals aged 6–26 years 
old were less typically growth retarded at presentation com-
pared with children under fi ve, suggesting either that catch-up 

were noted. There were associated malformations in all these 
patients, namely, three had a genitourinary malformation, 
a duplex kidney, hypospadias or hydronephrosis; two had 
capillary malformations; one presented with optic nerve 

Figure 1 Distribution of FAS referrals into diagnostic groups after the 
clinical genetic assessment. ARBD, alcohol related birth defects; ARND, 
alcohol related neurodevelopmental disorder; PFAS, partial fetal alcohol 
syndrome; FAS, fetal alcohol syndrome.

Figure 2 Prevalence of malformations in this fetal alcohol spectrum 
disorder (FASD) series.

Table 4 Comparison of the characteristics of this FASD and 

non-FASD series

  n FAS (%) n FASD (%)  n non-FASD (%)

Mean age at referral (years) 3.1 5.5 5.1
Defi nite history of alcohol 
exposure 

9 (56.2) 14 (34.1) 13 (33.3)

Units of alcohol/week 18–157 14–157 28–140

Abnormal prenatal scan 7 (63.6) 7 (38.8) 14 (56)

At birth

 OFC 0.4th–9th centile 5 (100) 5 (71.4) 6 (66.6)

 Weight 0.4th–9th centile 11 (78.6) 23 (67.6) 20 (59)

 Special care required 8 (61.5) 15 (60) 15 (53.6)

 Withdrawal symptoms 4 (40) 12 (60) 12 (54.5)

At referral

 Intellectual disability 7 (77) 32 (86.4) 19 (54.2)

 Behaviour problems 7 (77) 32 (84.2) 22 (62.8)

 Growth failure 12 (75) 18 (43.9) 15 (40.7)

 Microcephaly 12 (75) 21 (51.2) 20 (52.6)

 Speech diffi culties 8 (61) 22 (68.7) 15 (60)

Dysmorphisms

 Thin upper lip 13 (86.6) 27 (77) 18 (50)

 Short palpebral fi ssures 9 (82) 12 (36.3) 14 (40)

 Lip–philtrum score 4 or 5 8 (66.6) 14 (53.8) 10 (38.4)

 Epicanthic folds 7 (58.3) 10 (33.3) 12 (33.3)

 Clinodactyly 7 (53.8) 11 (53.5) 2 (5.4)

 Anteverted nares 5 (41.6) 10 (32.2) 16 (43.2)

 Nail hypoplasia 5 (38) 8 (22.2) 4 (10.8)

 Hockey stick creases 3 (23) 6 (17.6) 1 (2.7)

 Railroad-track ear 0 0 0

 Associated 
malformations

 3 (18.75) 11 (26.8) 16 (41)

FAS, fetal alcohol syndrome; FASD, fetal alcohol spectrum disorders; OFC, 
 occipital-frontal circumference.
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detected on microarray analysis) provided a diagnosis without 
the need for parental chromosome examination. The 22q11 
deletions occur at a frequency of around 1 in 8000. The classi-
cal symptoms of cleft palate, cardiac defects, speech diffi culties 
due to velopharyngeal insuffi ciency and impaired growth and 
development overlap signifi cantly with those of FAS.

Identifi cation of chromosome imbalance may have signifi -
cant implications for management and counselling of siblings 
and family members. Many chromosomal microdeletions 
have been linked to behavioural or psychiatric fi ndings and 
one might hypothesise that the presence of such an imbalance, 
if present in the mother, could even have played a role in alco-
hol dependency.

Structural malformations did not seem to be a common fi nd-
ing in our cohort of FASD children, being present in a minority 
(18.75%) of cases. All patients with a chromosomal imbalance 
presented with a malformation, however.

A fl at philtrum (lip–philtrum score of 4–5 agreed by three 
observers) was observed in 7/10 patients with FASD, compared 
with 16/41 of the non-FASD patients, giving an OR of 3.43. The 
combination of a thin upper lip and short palpebral fi ssures was 
also common in this group. One might expect this as the char-
acteristic facial features form a major part of the diagnostic cri-
teria. In ARBD and ARND, facial features need not be present 
for diagnosis.6 7 The hockey stick creases and railroad-track ear, 
features mentioned frequently in the literature, did not appear 
to be reliable markers of FAS14 and there is currently a debate 
about their usefulness in the diagnosis of FAS. In one study, 
paediatricians who had been trained to recognise hockey stick 
creases consistently overestimated their presence compared 
with clinical geneticists.18 Railroad track ear is a term used to 
encompass several different abnormalities of the horizontal and 
inferior crura of the helix and antihelix of the ear. Following 
recent standardisation of terminology for describing morpho-
logical abnormalities, this term has now been made obsolete.19

Genetic referral did not impact signifi cantly on the general 
health of the child as medical and developmental input was 
usually already in place through a community paediatrician 
(40%) or a general paediatrician (22.5%). The consultation was 
of value in providing information to carers, many of whom 
had not come into contact with FAS before. We hypothesised 
that improving the carers’ comprehension of the condition 
would facilitate meeting the child’s needs. We could not assess 
the impact of the consultation where a child had been referred 
specifi cally to help with placement for adoption as we had 
no follow-up information. We envisage that the assessment 
would have been of some value to prospective adoptive par-
ents. Adoptive parents were often interested in the long term 
implications of FASD and in particular implications for educa-
tion. Prenatal alcohol exposure can cause a spectrum of cen-
tral nervous system consequences that can ultimately result 
in a severely impaired individual20 and is associated with an 
increased risk of conduct disorder in adolescence.21

STRENGTH OF STUDY
This study is a comprehensive review of a signifi cant cohort 
of patients seen by clinical geneticists with a referral diagnosis 
of FASD over a 7-year period. It takes into consideration all 
aspects of the history, clinical examination and investigation 
related to the referral of a patient for suspected FASD. As we 
use a standard pro forma for the recording of information from 
each genetic consultation, we had comprehensive data on each 
patient and had access to a large number of clinical photo-
graphs. Where photographs were missing this was because 

growth occurs in later childhood in FASD or confi rming that 
the group which presents later is more likely to have ARBD 
or ARND which are not typically associated with growth 
impairment. Mean head circumference percentile in individu-
als presenting at 6–26 was smaller than that in the 0–5 group. 
This may indicate that in ARBD and ARND, alcohol is pref-
erentially affecting brain growth rather than general growth. 
Philtrum scores did not change signifi cantly among the two 
groups (table 5). Spohr et al16 reported a 20-year follow-up of 
52 individuals with FASD and like us showed that microceph-
aly and some facial characteristics, such as a smooth philtrum, 
persist over time. We therefore suggest that microcephaly and 
a signifi cantly high lip–philtrum score are useful indicators 
of FASD in the older individual. Spohr et al found signifi cant 
differences in the height and weight of older individuals with 
FASD. Older male subjects tended to have short stature and be 
underweight whereas older female subjects tended to become 
overweight. In our study, mean weight and height were higher 
in older individuals but we were not able to compare these 
between sexes. Intellectual disability was one of the com-
monest presenting features and was seen more consistently in 
the group of children who received a fi nal diagnosis of FAS 
or FASD. Where children had intellectual disability this had 
usually been formally assessed prior to referral. A variety of 
cognitive defi cits may be seen in FASD, not just impairment 
of IQ,17 and geneticists referred to a number of professionals 
including community paediatricians, psychologists and psy-
chiatrists where specifi c problems were suspected.

This study highlighted that the most useful role of the 
geneticist was to identify and investigate alternative diagnoses. 
Ultimately, 52.5% of referrals were confi rmed as having FASD 
but a number of other differential diagnoses were considered 
including Fanconi anaemia, Smith–Lemli–Opitz syndrome, 
Stickler syndrome, Turner syndrome and Kabuki syndrome, all 
of which have features which overlap with FASD. Importantly, 
genetic testing carried out at the time of consultation identifi ed 
the underlying diagnosis in 10% of referrals. Chromosomal 
microarray analysis, a new genetic technology which allows 
detection of much smaller chromosome imbalances than routine 
karyotyping was carried out only in nine selected cases hav-
ing become available only towards the end of the study period. 
There were fi ndings of clinical signifi cance in three cases. We 
propose that microarray analysis should be considered in chil-
dren with an FASD-like phenotype if there are atypical features 
or a family history of learning diffi culties, structural anomalies 
or recurrent pregnancy loss. Although obtaining parental sam-
ples to interpret microarray results might be problematic, the 
fi nding of known recurrent rearrangements in six of our patients 
(including the 22q11 abnormalities which would have been 

Table 5 Age-related presentation characteristics of this FASD series

  0–5 years (n=27)  6–26 years (n=26)

Mean lip–philtrum score 3.11 3.56
Mean weight centile 20.6 25.81

Mean height centile 20 25.81

Mean OFC centile 29.75 20.82

Growth failure (%) 13/27 (48) 9/26 (35)

Intellectual disability (%) 15/22 (68) 23/26 (88)

Behaviour problems (%) 17/23 (74) 23/26 (88)

Speech diffi culties (%)  15/20 (75)   15/23 (65)

FASD, fetal alcohol spectrum disorders; OFC, occipital-frontal circumference.
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consent had not been obtained for photography or because the 
child had been deemed non-dysmorphic. Consensus opinion 
between a group of consultant and trainee clinical geneticists 
was used to arrive at a fi nal diagnosis. The study cohort was 
large enough to permit comparison of the different diagnostic 
categories. This study draws attention to the benefi ts of con-
sidering microarray analysis in the assessment of FASD.

Study limitations
This study does not provide complete ascertainment of every 
patient seen in the department with FASD, as some will have 
had alternative referral diagnoses. One reason for this survey 
was that we perceived assessment of these children as taking 
up a signifi cant amount of clinic time and we wanted to ascer-
tain if we were impacting on their management or whether this 
type of assessment might be better undertaken by a community 
paediatrician. We have shown that clinical geneticists have an 
important role in excluding differential diagnoses, identifying 
familial implications and providing information and support.

This retrospective study was limited by using a review of 
standard medical records. We improved the objectivity of 
our case-note review by defi ning specifi c terms, for example, 
impact on medical management and by reaching consensus 
opinions on presence or absence of specifi c features. It was not 
possible to estimate with any accuracy the diagnostic impact 
of microarray testing since it is a new technique and was car-
ried out only in a minority of patients, though this has been 
highlighted as an area for future evaluation. It is likely that 
microarray analysis will soon be available to the paediatric 
team as a preferred investigation and children with submi-
croscopic chromosomal anomalies will be identifi able before 
referral to the genetic service. Though we have shown ben-
efi ts of a genetic assessment, access to genetic services is not 
always readily available and may be not be able to be carried 
out within the time-frame required for decisions to be made 
about care placements. Though improved education about 
FASD and the ability to exclude other conditions with more 
certainty may lead to increased and more accurate diagnosis, 
the question of who is best placed to manage affected individ-
uals remains. This is particularly so in the case of adults with 
FASD for whom few services exist. Prevention of the condition 
must remain the major goal.
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