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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
“pattern” which constitute a syndrome. A
pregnancy history, including drug or alcohol
exposure, should be taken, as should a full
family history concentrating on limb
abnormalities. The baby should then be
examined for dysmorphic features arising from
abnormal embryogenesis. Recognition of a
pattern 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
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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’Rahilly, 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 patterns 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




Actiology

Syndrome

Limb deficiency

Single gene disorders:
Autosomal dominant:

Autosomal recessive:

X-linked recessive:
Chromosomal:

Drugs:
Infection:
Aberrant development:

Sporadic syndromes:
(unknown cause)

Associated with
maternal diabetes:

EEC

Adams Oliver
Holt Oram
LADD

Duane

Split hand/foot

Roberts
Grebe

Fanconi

TAR

AASG

Miller

Weyers

Split hand/foot

Split hand/foot

trisomy 18
trisomy 13
13q—

4q =3

alcohol
thalidomide
aminopterin

varicella

MZ twinning
amniotic bands

aglossia-adactyly
Poland/Moebius
spleno-gonadal
VATER

Cornelia de Lange
FFU (also A.R.)

Caudal dysplasia
femoral hyFopIasia
+ unusual facies

split hand/foot (ectrodactyly)
transverse defect

longitudinal all degrees

absence thumb/radius

absence to hypoplasia radius/thumb
split hand/foot

longitudinal affecting whole limb
hypoplastic radii, ulnae, tibiae
hypoplasia to absence thumb/radius
absence of radius — thumb present
hypoplasia of radius

hypoplasia to absence ulna/5th ray
oligodactyly, hypoplasia ulnar ray
split hand/foot

split hand/foot

longitudinal all degrees
radial absence

hypoplastic thumb
hypoplasia/absence thumb

longitudinal all degrees
longitudinal all degrees
hypoplasia (forearm), hypodactyly

hypoplasia and hypodactyly

transverse defect
transverse defect

adactyly

hypoplasia forearm, oligodactyly
transverse defect

absent radius

micromelia, hypoplasia ulna
hypoplasia femur, fibula, ulna

hypoplasia lower limb

hypoplasia/absence femur, fibula
and humerus




Limb deficiency
a) Transverse defect:
reviously
nownas: amelia
hemimelia
acheiria
adactylia
ectrodactyly
apodia
b) Proximal longitudinal:
absent radius, thumb present
hand attached at shoulder
foot attached to hip

c) Longitudinal i) radial ray:

ii) ulnar ray:

d} Split hand/foot:

Syndromes

MZ twinning
Adams Oliver
amniotic bands
aglossia adactyly
EEC

varicella
alcohol

thalidomide
Roberts
Grebe
aminopterin
TAR
varicella

VATER

Holt Oram
Nager
Fanconi

Levy Hollister
trisomy 18
Duane

AASG

Cornelia de Lange
Miller

FFU

Weyers

Cornelia de Lange
EEC
split hand/foot

R, AD and AR







