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Abstract
Case Description- A 3-month-old, female mixed breed dog was presented to the Veterinary
Teaching Hospital of Ferdowsi University with an obvious deformity in its right forelimb.
Clinical Findings- - In clinical examination, there was a separation from elbow joint to the
end of digits and a long skin cleft between these separated regions was seen. Radiographic
examination revealed a wide space between the radius and the ulna with a separated carpal
joint. The limb had five digits which three of them were at the ulnar side and the others were
at radial side. The characteristic proximal and distal carpal bone rows and distal radioulnar
joint were absent.
Treatment and Outcome- According to the clinical and radiographic findings the
ectrodactyly was diagnosed, but upon to the owner' disagreement, the amputation was not
done.
Clinical Relevance- Ectrodactyly is a rare anomaly which can usually be treated surgically.
In extremely severe cases such as the case described, amputation of the affected limb should
be done.
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Ectrodactyly is one of congenital limb malformations in dogs. Ectrodactyly is a generic term
referring to a reduction in normal number of digits on a limb.1 The term has been used to
describe a rare congenital anomaly associated with a paraxial deficiency in one or more
elements of the distal limb in a developing embryo.2 In later periods, the state has been
manifested as splitting of hard and soft tissues.3 In veterinary medicine the term ectrodactyly
is used to describe anomalies in animals which have five digits, even when all of them are
developed. Sometimes, ectrodactyly is accompanied by aplasia or hypoplasia of various bones
of the carpus, subluxations of the carpal and elbow joints.4 It is also known as hypodactyly,
oligodactyly, lobster-claw syndrome and split-hand deformity.5 Both recessive and dominant
forms of the malformation have been known. The malformation occurs predominantly
unilaterally and very often, it affects the first and the second digits of the thoracic limbs.6
This condition has been reported in various mammalian species including dogs,5 cats,7 sheep,8
primates,9 and human beings.10 It has also been described in amphibians.11 In this report, the
radiographic appearance of ectrodactyly in a puppy is described.

Figure1. Dorsal view of affected limb. The affected limb
entirely separated from elbow joint to the distal extremity of
digits.

Figure 2. Radiograph showing the mediolateral aspect of
the affected forepaw. As it can be clearly seen there is a
wide space between the radius and the ulna. The third carpal
bone is absent. U E: Distal Ulnar Epiphysis, R: Radius, U:
Ulna, R E: Distal Radial Epiphysis, A C B: Accessory
Carpal Bone, R C: Radial Carpal Bone, U C: Ulnar Carpal
Bone, C 1: 1 st Carpal Bone, C 2: 2nd Carpal Bone, C 4: 4th
Carpal Bone

Case Description
A three-month-old, female mixed breed puppy was referred to small animal surgery section at
the Faculty of Veterinary Medicine, Ferdowsi University, Iran. The puppy had an obvious
deformity in its right forelimb. It could not use the affected limb. The owner said that this was
the only dog affected out of all newborns.
Clinically, there was a separation from elbow joint to the end of digits. There was a long skin
cleft between this separated regions (Fig. 1). The radiological evaluation was done (Fig. 2).
The affected limb had five digits which three of them were at the ulnar side and the others
were at radial side. The radiographs showed a wide space between the radius and the ulna,
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particularly visible at their distal epiphyses, forming a separated carpal joint. The
characteristic proximal and distal carpal bone rows and distal radioulnar joint were absent.
Treatment and outcome
Based on clinical signs and radiographic findings, a diagnosis of ectrodactyly was made.
According to previous study by Pratschke in 1996 in extremely severe cases such as the case
described, amputation of the affected limb should be done. But because of the owner'
disagreement the operation was not undertaken.
Discussion
Ectrodactyly refers to a congenital reduction in the number of digits on an affected hand, foot
or paw. However, in the veterinary literature the term has been used synonymously describe a
cleft manus lesion, even when five digits are present. This may be due to a reluctance to use
the terms split-hand or cleft-hand when referring to animals. In human embryos, three parallel
development areas (rays) form in the limb bud and coalesce to form the hand and carpus. The
radial ray forms the radius, associated carpal and metacarpal bones and phalanges of the first
digit. The medial ray forms the carpal and metacarpal bones and phalanges of the second
digit. The ulnar ray forms the ulna, the carpal and metacarpal bones and phalanges of third,
fourth and fifth digits.12,4 In the dog of this report it would appear that abnormal development
was mainly because of the incomplete fusion between the medial ray and ulnar ray.
Radiographical features of canine ectrodactyly include axial separation between metacarpal
bones; abnormal carpal bones, metacarpal bones and phalangeal bones; syndactyly; and soft
tissue contractures.4 All these features were present in the case described here.
According to the fact that none of the cases described in the veterinary literature are identical,
canine ectrodactyly is a very heterogenous disorder, even the one bilaterally affected case was
not symmetrically affected.4 In humans, split-hand anomaly is a very variable disorder and
human classification systems leave much to be desired1. The heterogeneity seen in canine
ectrodactyly makes classification of the anomalies difficult.
Ectrodactyly in cats is inherited in an autosomal dominant manner7 but the cause(s) of
ectrodactyly in dogs are unknown. There is an evidence to support a developmental
mechanism for cleft-hand and ectrodactyly based on a specific deficiency of the apical
ectodermal ridge in the primordial limb bud.5 The role of some teratogens in humans and
some laboratory animal species in induction of ectrodactyly has been reported.13,14 Although
this may be misleading due to the low number of cases reported, a possible non-hereditary
basis for canine ectrodactyly deformity is suggested because there is a low incidence of
bilaterally affected cases and also a lack of clear breed predisposition4. Inspire of the fact that
there is not a clear hereditary basis for canine ectrodactyly, some authors advocate either not
breeding from affected individuals or neutering them.3,15
Similar to the described clinical case, canine ectrodactyly could be related to congenital elbow
luxation.4,6 In breeds with predisposition to congenital elbow dysplasia, ectrodactyly could
never be observed.15 In other words, ectrodactyly could provoke elbow luxation, but the
contrary is not true.
The treatment of ectrodactyly in dogs is determined by the severity of clinical signs.3 The
application of methods used in human medicine is limited because of the functional
differences in human hand and animal paw. Simple cleft reconstruction may be of value in
mild cases which show no concurrent elbow and minimal carpal joint incongruity or
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instability.5 The extremely severe cases such as the one described here require amputation of
the affected limb.3
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ﭼﮑﯿﺪه

ﮔﺰارش ﯾﮏ ﻣﻮرد اﮐﺘﺮوداﮐﺘﯿﻠﯽ در ﯾﮏ ﺗﻮﻟﻪ ﺳﮓ ﻣﺎده در اﯾﺮان
ﺣﺴﯿﻦ ﮐﺎﻇﻤﯽ ﻣﻬﺮﺟﺮدي  ،1ﻓﺮزاد ﺣﯿﺎﺗﯽ  ،2ﮐﺎﻣﺮان ﺳﺮداري  ،1ﻋﻠﯽ ﻣﯿﺮﺷﺎﻫﯽ  ،1ﺳﺎرا ﮔﭻ ﭘﺰ

3

 1ﮔﺮوه ﻋﻠﻮم درﻣﺎﻧﮕﺎﻫﯽ ،داﻧﺸﮑﺪه داﻣﭙﺰﺷﮑﯽ داﻧﺸﮕﺎه ﻓﺮدوﺳﯽ ﻣﺸﻬﺪ ،ﻣﺸﻬﺪ ،اﯾﺮان
 2ﮔﺮوه ﻋﻠﻮم درﻣﺎﻧﮕﺎﻫﯽ ،و  3داﻧﺶ آﻣﻮﺧﺘﻪ داﻧﺸﮑﺪه داﻣﭙﺰﺷﮑﯽ داﻧﺸﮕﺎه ﺗﻬﺮان ،ﺗﻬﺮان ،اﯾﺮان.
ﺗﻮﺻﯿﻒ ﺑﯿﻤﺎر و ﯾﺎﻓﺘﻪ ﻫﺎي ﺑﺎﻟﯿﻨﯽ -ﯾﮏ ﺗﻮﻟﻪ ﺳﮓ ﻣﺎده ﺳﻪ ﻣﺎﻫﻪ ﺑﺎ ﺣﺎﻟﺖ ﻏﯿﺮ ﻃﺒﯿﻌﯽ آﺷﮑﺎر در اﻧﺪام ﺣﺮﮐﺘﯽ ﻗﺪاﻣﯽ ﺳﻤﺖ راﺳﺖ
ﺑﻪ ﺑﺨﺶ ﺟﺮاﺣﯽ داﻧﺸﮑﺪه داﻣﭙﺰﺷﮑﯽ داﻧﺸﮕﺎه ﻓﺮدوﺳﯽ ﻣﺸﻬﺪ ارﺟﺎع داده ﺷﺪ.
در ﺑﺮرﺳﯽ ﺑﺎﻟﯿﻨﯽ اﻧﺪام ﻣﺒﺘﻼ وﺟﻮد ﯾﮏ ﺟﺪاﺷﺪﮔﯽ از ﻧﺎﺣﯿﻪ ي آرﻧﺞ ﺗﺎ ﻧﻮك اﻧﮕﺸﺘﺎن ﻣﺸﺨﺺ ﮔﺮدﯾﺪ ﮐﻪ اﯾﻦ ﺟﺪاﺷﺪﮔﯽ ﻣﻨﺠﺮ ﺑﻪ
ﻗﺮار ﮔﺮﻓﺘﻦ ﺳﻪ اﻧﮕﺸﺖ ﻫﻤﺮاه ﺑﺎ اﺳﺘﺨﻮان اوﻟﻨﺎ در ﯾﮏ ﺳﻤﺖ و دو اﻧﮕﺸﺖ دﯾﮕﺮ ﻫﻤﺮاه ﺑﺎ اﺳﺘﺨﻮان رادﯾﻮس در ﺳﻤﺖ دﯾﮕﺮ
ﮔﺮدﯾﺪه ﺑﻮد .ﺷﺪت ﺿﺎﯾﻌﻪ ﻣﻨﺠﺮ ﺑﻪ ﻋﺪم ﺗﻮاﻧﺎﯾﯽ ﺣﯿﻮان ﺟﻬﺖ وزن ﮔﯿﺮي ﺑﺮ روي ﻋﻀﻮ ﻣﺒﺘﻼ ﮔﺸﺘﻪ ﺑﻮد .ﺑﺮرﺳﯽ ﺗﺎرﯾﺨﭽﻪ ﻧﺸﺎن
داد ﮐﻪ اﯾﻦ ﺳﮓ ﺗﻨﻬﺎ ﺗﻮﻟﻪ ي ﻣﺒﺘﻼ ﺑﻪ اﯾﻦ ﻋﺎرﺿﻪ از ﺑﯿﻦ ﺗﻤﺎم ﻧﻮزادان ﻣﺘﻮﻟﺪ ﺷﺪه در ﯾﮏ زاﯾﺶ ﻣﯽ ﺑﺎﺷﺪ .ﺟﻬﺖ ﺑﺮرﺳﯽ ﺑﯿﺸﺘﺮ از
اﻧﺪام ﻣﺒﺘﻼ رادﯾﻮﮔﺮاﻓﯽ ﺗﻬﯿﻪ ﺷﺪ .در ﺑﺮرﺳﯽ رادﯾﻮﮔﺮاﻓﯽ وﺟﻮد ﻓﻀﺎي ﺑﺴﯿﺎر ﻋﺮﯾﺾ ﺑﯿﻦ اﺳﺘﺨﻮان ﻫﺎي رادﯾﻮس و اوﻟﻨﺎ ﺑﻪ ﺧﺼﻮص
در ﻧﺎﺣﯿﻪ ي دﯾﺴﺘﺎل دو اﺳﺘﺨﻮان ﮐﻪ ﻫﻤﺮاه ﺑﺎ اﯾﺠﺎد ﻓﺎﺻﻠﻪ ﺑﯿﻦ اﺳﺘﺨﻮان ﻫﺎي ﻣﻔﺼﻞ ﮐﺎرپ ﻣﯽ ﺑﺎﺷﺪ ﻣﺸﺨﺺ ﮔﺮدﯾﺪ
درﻣﺎن و ﻧﺘﯿﺠﻪ آن -ﺑﺮ اﺳﺎس ﯾﺎﻓﺘﻪ ﻫﺎي ﺑﻪ دﺳﺖ آﻣﺪه از ﻣﻌﺎﯾﻨﺎت ﺑﺎﻟﯿﻨﯽ و ﺑﺮرﺳﯽ ﻫﺎي رادﯾﻮﮔﺮاﻓﯽ ﺿﺎﯾﻌﻪ ي ﺑﯿﻤﺎر
اﮐﺘﺮوداﮐﺘﯿﻠﯽ ﺗﺸﺨﯿﺺ داده ﺷﺪ ﮐﻪ ﺑﻪ ﻋﻠﺖ ﻋﺪم رﺿﺎﯾﺖ ﺻﺎﺣﺐ دام ﻋﻤﻞ ﻣﻮرد ﻧﻈﺮ اﻧﺠﺎم ﻧﮕﺮﻓﺖ.
ﮐﺎرﺑﺮد ﺑﺎﻟﯿﻨﯽ -ﺑﺮ ﻃﺒﻖ ﻣﻄﺎﻟﻌﺎت ﮔﺬﺷﺘﻪ در ﻣﻮارد ﺑﺴﯿﺎر ﺷﺪﯾﺪ اﯾﻦ ﺑﯿﻤﺎري از ﺟﻤﻠﻪ ﺑﯿﻤﺎر ﺗﻮﺻﯿﻒ ﺷﺪه ﻗﻄﻊ ﻋﻀﻮ ﻣﺒﺘﻼ ﺑﻬﺘﺮﯾﻦ
روش درﻣﺎﻧﯽ ﻣﯽ ﺑﺎﺷﺪ.
ﮐﻠﯿﺪ واژﮔﺎن -اﮐﺘﺮوداﮐﺘﯿﻠﯽ ،ﺳﮓ ،ﻧﻘﺎﺋﺺ ﻣﺎدرزادي.
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