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Abstract 
Isolated limb deficiencies are usually sporadic 
occurrences. However , if they are associated 
with other abnormalities or a family history, the 
risk to future pregnancies may be as high as 
50%. A thorough history, examination and 
investigation of the baby as well as the parents 
is essential before assessing this recurrence risk. 
The syndromes associated with limb 
deficiencies are presented. 

Introduction 
Limb deficiency has an incidence of 

approximately 1:2,000 births and in some 
families there may be a significant recurrence 
risk (Calzorali et al., 1990). After a parent has 
recovered from the initial shock of finding their 
baby has a problem, two important questions 
arise. The first is about the implications of the 
anomaly for the child. The second question 
involves the risks of the problem happening 
again. 

To answer this, it is necessary to determine 
whether the baby 's anomalies fit into a 
"pa t t e rn" which constitute a syndrome. A 
pregnancy history, including drug or alcohol 
exposure, should be taken, as should a full 
family history concentrating on limb 
abnormalit ies. The baby should then be 
examined for dysmorphic features arising from 
abnormal embryogenesis. Recognition of a 
pat tern of malformations may enable 
conclusions to be drawn about the mechanism 
and timing of the anomalies. Certain 
investigations such as blood count , bone 
marrow aspirate and chromosome analysis may 
be needed in addition to X-rays. Finally the 

parents should be examined and if necessary X-
rayed for signs of minor anomalies which may 
represent reduced expression of a dominant 
gene. 

The classification of limb deficiencies has 
previously been made on anatomical grounds 
(O'Rahil ly, 1969). To illustrate this article we 
have made a causal and genetic classification 
(Tables 1 and 2) but this is not meant to replace 
the former, as the majority of defects are 
sporadic with ill-explained mechanisms. 

Anomalies such as duplication, Polydactyly, 
brachydactyly, syndactyly and the pterygium 
syndromes are not discussed, neither are 
skeletal dysplasias. We have concentrated on 
conditions presenting as limb reduction or 
deficiency. 

Single gene disorders 
Disorders caused by a defect in a single gene 

follow the pat terns of inheritance described by 
Mendel . There may be heterogeneity within a 
particular diagnostic category. For example the 
typical split hand anomaly can be inherited in 
any one of the three Mendelian ways: 
autosomal dominant , autosomal recessive or X-
linked recessive, or it may be sporadic or part of 
a syndrome. The family pedigree and clinical 
presentation may allow confident counselling. 

Autosomal dominant disorders 
Autosomal dominant disorders affect both 

males and females and can often be traced 
through many generations of a family. Affected 
people are heterozygous for the abnormal allele 
and transmit the gene for the disorder on 
average to half their offspring, whether male or 
female. Estimation of risk is apparently simple 
but in practice, factors such as variable 
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expression and penetrance may cause 
difficulties in counselling. The severity of many 
dominant conditions vary considerably among 
affected members within a family. The likely 
severity is difficult to predict and a mildly 
affected parent may have a severely affected 
child. 

Adams Oliver syndrome: A parent with minor 
terminal reductions of toes and fingers may 
have a child with severe limb defects such as 
bilateral transverse leg deficiencies (Fryns, 
1987). The associated scalp defects are midline 
skin defects located on the vertex with 
occasional defects of the skull and meninges. 

Holt-Oram syndrome: There is a wide 
variability of expression of both the cardiac and 
upper limb anomalies (Fig. 1). There are all 
gradations of defects in the upper limb ranging 

from clinodactyly and carpal fusion to more 
severe longitudinal deficiencies, the most 
typical being a thumb anomaly. The cardiac 
lesion, may be an atrial septal defect 
(common) , ventricular septal defect, patent 
ductus arteriosus or mitral-valve prolapse, 
There is no correlation between the severity of 

Table 1: Syndromes presenting with limb deficiency. 

Fig 1. Holt O r a m syndrome: note bilateral radial 
absence. 
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the limb defect and the cardiac defect. Before a 
new mutat ion is presumed to have occurred and 
a low recurrence risk is given to apparently 
normal parents of an affected child, detailed 
physical examination with X-rays of wrist, hand 
and arms and cardiac assessment with 
echocardiography are necessary. 

EEC syndrome: Each of the three main 
features of ectrodactyly, ectodermal dysplasia 
and clefting syndrome shows a variable degree 
of expressivity. The ectodermal part of this 
syndrome involves the hair (dry and sparse with 
absent eyebrows and eyelashes), teeth (small or 
absent) and nails (brittle and ridged). Limb 
abnormality consists of defects in midport ion of 
hand and feet, varying from syndactly to a split 
hand/foot anomaly. Mental development is 
usually normal and facial clefting, is common 
but not an essential par t of the syndrome. 

LADD (lacrimo-auriculo dento-digital) 
syndrome: Phenotypic variation is seen. 
(Thompson et al., 1985). The characteristic 
features of this condition are absence of 
lacrimal puncta/canaliculi leading to epiphora 
and chronic eye infections, cup-shaped or 

malformed ears with sensoneural or conductive 
deafness, abnormalit ies of the teeth and radial 
ray defects of variable severity. 

Duane syndrome: Radial ray defects associated 
with D u a n e anomaly follow an autosomal 
dominant pat tern in some families (MacDermot 
and Winter , 1987). The radial defects range 
from thenar eminence hypoplasia to radial 
absence. The Duane anomaly is an unusual 
congenital form of strabismus characterised by 
limitation of abduction in association with 
retraction of the globe and narrowing of the 
palpebral fissures on adduction. 

Split hand/foot: Autosomal dominant 
inheritance is the commonest mode of 
transmission in familial isolated split hand/split 
foot anomaly. The anomaly may be of the 
lobster claw variety (absence of central rays) or 
monodactyly type (deficiency of radial rays with 
no cleft). Gradat ions be tween these types occur 
and cases of each type are seen in some families 
with the appearance of skipped generations. 

Autosomal recessive disorders 
Autosomal recessive disorders occur in a 

person whose healthy parents carry the same 
recessive gene. The risk of recurrence for future 
offspring of such parents is 1 in 4 (25%) . 
Consanguinity increases the risk of a recessive 
disorder because both parents are more likely 
to carry the defective gene which has been 
inherited from a common ancestor. 

The following are examples of some of the 
conditions following this pat tern of inheritance. 

Roberts syndrome: The main clinical features 
are severe symmetrical shortening of the limbs 
with end longitudinal deficiency (Fig. 2) , a 
characteristic face with hypertelorism, severe 
cleft lip, prominent premaxilla, mid-face 
capillary haemangioma, cloudy corneas or 
cataracts and dysplastic ears . Many affected 
infants die in the newborn period, survivors are 
mentally re tarded. Clinical and genetic data 
suggest it is probably the same condition as has 
been described as SC phocomelia. 
Chromosome analysis in both conditions shows 
premature centromeric separation (Romke et 
al., 1987). 

Grebe syndrome: This condition is 
characterised by severe shortening of the upper 

Table 2. Classification of syndromes by anatomical 
criteria. 
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and lower limbs so that the eventual height can 
be as small as 3 feet. The hand and fingers are 
particularly tiny, the digits resembling stubby 
toes. The head, t runk, and intelligence of 
survivors are normal. 

Fanconi anaemia: This disorder presents as a 
pancytopenia (mean age of onset — 8 years), 
associated with a variety of congenital 
malformations. The malformations affect one 
or more systems, including the skin, skeletal, 
ocular, auditory, renal , genital and central 
nervous systems. Radial defects comprising 
hypoplasia or absence of the t humb , first 
metacarpal and radius are the most common 
skeletal malformations (Glanz and Fraser, 
1982). This variation of number and severity of 
the congenital malformations precludes the 
establishment of hard and fast diagnostic 
criteria on clinical grounds only. In recent 
years, cytogenetic studies have demonstrated 
that affected persons have an increased 
frequency of chromosomal breaks , even in the 

pre-anaemic stage. The chromosomal breaks 
can also be demonstrated in the cultured 
amniotic fluid cells allowing prenatal diagnosis 
of infants at risk (Auerbach et al., 1985). 

TAR (thrombocytopenia and absent radius): 
The clinical features include haematological 
abnormalities (mainly of platelets), skeletal 
abnormalities (primarily of both arms and legs), 
cardiac abnormalities (particularly tetralogy of 
fallot and atrial septal defect), and cow's milk 
allergy. The most striking skeletal abnormality 
is bilateral radial absence with preservation of 
the thumbs. The hypomegalokaryocytic 
thrombocytopenia is of early onset. Anaemia , 
eosinophilia and leukaemoid granulations may 
be seen. If the infant survives, the 
haematological features become less severe. 

AASE — triphalangeal thumb with congenital 
anaemia: A congenital erythroid hypoplastic 
anaemia is associated with triphalangeal 
thumbs which lie in the same plane as the other 
digits. Sloping narrow shoulders, hypoplasia of 
the radius and radio-ulnar synostosis have been 
noted in some cases. The anaemia usually 
responds to steroids and improves with age. 
There is controversy about the existence of this 
condition as a separate entity from Blackfan 
Diamond congenital erythroid hypoplastic 
anaemia (Alter , 1978). 

Weyers oligodactyly: The main features of this 
syndrome which was first described by Weyer 
are deficiency of the ulnar and fibular rays, 
antecubital pterygia, reduced sternal segments 
and malformations of the kidney and spleen 
with cleft lip and palate . Two affected siblings 
were repor ted by Elejalde et al., (1985) 
suggesting autosomal recessive inheritance. 

Miller (postaxial acrofacial dysostosis) 
syndrome: The characteristic features are 
postaxial limb deficiency, cup-shaped ears and 
malar hypoplasia. The limb defects are 
distinctive, consisting of an absence or 
incomplete development of the fifth digital ray 
of all four limbs (Donnai et al., 1987). Most 
cases have shortened forearm with ulnar 
hypoplasia. The facial features are similar to 
Nager syndrome in which the limb deficiencies 
are preaxial. 

Fig. 2. Rober t s syndrome: note characteristic facial 
pat tern with cleft palate and symmetrical deficiency 

worse in upper limbs. 


