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Introduction: Cleft hand or Ectrodactyly or Split Hand is a rémem of congenital hand disorder in which there@&iciancy of one or
more central rays of the hand. The hand presenlisaw-shaped gap situated in the centre of theap@he condition may occur alone or
maybe associated with anomalies of foot, syndagibydactyly, triphalangeal thumb, transverse boinethe hand or maybe part of
Ectrodactyly Ectodermal dysplasia Cleft (ECC) Symde. Aims and Objectives: To find out the sex ratio and incidence of latigyal
(unilateral or bilateral) of cleft hand in North Egopulation of AssanBubjects and Methods This study included 31 children between
age group of 3 years to 8 years with hand defoesiitvtho were brought to the Plastic Surgery Departn@auhati Medical College,
Guwabhati for aesthetic correction within a timerspd 2 years. Only those cases who had centratdeté hand were included & those
with other syndromic anomalies were excluded. R tletailed clinical and radiological examinatiwas done to evaluate the extent of
bone or tissue involvement and to find out any sgmilc association of the conditioResults: Out of 31 cases, 10 cases were had
Unilateral and 21 cases had Bilateral Cleft Haltdsas seen that out of 31 cases, 22 were malesrlgd9 were females indicating that
male to female ratio of the deformity is 2.44 .Thosles were more affected than femat&snclusion: Most of the cases presented with
absence of the middle finger and central tissub@fffected hand since birth. The embryologicaidbas been highlighted to throw light
into such a catastrophe where both males and femadee affected and showed unilateral or bilatenadlvement of the hand leading to
cosmetic and functional debility. Therefore, thedstrevealed that males were more affected thaalfsvand bilateral involvement of the
hands were common than unilateral involvement.
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first report of true cleft hand. However, the knedde of

Introduction cleft hand became clear only at the end of ning¢beeentury
when the genetic and embryological aspects of tberder
Deficiencies of the central portion of the hand éndeen was correlated and explored anatomically and (a"yée]

named as cleft hand, split hand lobster claw, defttly by
many author§! The incidence is 1 to 4 in 100000 live Ajms and objective:

births! To find out the sex ratio and incidence of latéyali
Hand deformities with a central failure of formatiaf (unilateral or bilateral) of cleft hand in North $a
tissues are categorised as typical cleft hand. dt iare form population of Assam in children between 3 to 8 yadrage.
of a congenital disorder in which the developmértiand is
disturbed. The incidence varies from 1 in 90,0001t
100,000 births depending on the classification #dd is

also known as Ectrodactyly or Split Hand. It can be
unilateral or bilateral and can occur alone asaafic case

or maybe associated with a syndrome with a fantilistory.
Sporadic cases of cleft hand are known as atypleélhand

or symbrachydactyly and presents a more severe
malformation of the hand. FI¥ has described cleft hand
as afunctional triumph and a social disastee typical
cleft hand has a fissure in the palm and alsnost
normal in size. Literature shows that cleft hames
described centuries ago when Ambroise Bare1575 first
described a case of cleft hand. Hartsink (1770)tevtbe

Subjects and Methods

A total of 31 children between 3 to 8 years of agere
meticulously examined who presented to the Depantrok
Plastic Surgery in Guwahati Medical College and ilas,
Gauhati during a time span of two years i.e. Geto2011
to October 2013. The number of male and femalescasee
recorded. Their detailed history was taken; emphass
given to family history and antenatal history of teraal
teratogen exposure. Clinical examination was dooe
evaluate which hand was more affected i.e. rightetiror
both and other associated congenital anomalies lweked

- Academia Anatomica International | Volume 5 Yiés§ | January-June 2019 m




for; cleft lip, cleft palate, syndactyly, foot defoities etc.
Only those cases who had central defects of haneg we
included & those with other syndromic anomalies aver
excluded. For this detailed clinical and radiol@dic
examination was done to evaluate the extent of bmme
tissue involvement and to find out any syndromic
association of the condition. Plain radiograph® And
Lateral view of affected and normal hand were takesee
the degree of malformation.

Results

The present study includes total of 31 cases df kbnd in
which 10 children (10 hands) had unilateral cleihéh and
21 children (42 hands) had bilateral cleft hander€fore a
total of 52 cleft hands were studied.

A wide V — shaped gap was seen in 22 cases whiemeed
into the palm. In rest of the 9 cases only phalangethe
middle finger were missing. The radiograph of tileced
hand revealed absence of all the phalanges of iddlen
finger. The gap between the third and fourth mefzada
was increased with the latter being smaller in.size

. Incidence of Laterality
Out of 31 cases, 10 cases were found to be Uraladed 21
cases had Bilateral Cleft Hands. The cases hadtésbl
defects of hand only and they had no other conaglenit
anomalies. The right hand was more affected thenleft
hand in unilateral cases. In unilateral cleft hahdases had
right hand deformity and in remaining 2 cases theftd was
deformed. The findings are tabulated below:

Table 1: Percentage of Unilateral & Bilateral CleftHand Cases

H Male
W Female

Figure 2: Percentage of Cleft hand Deformity in mags and
females.

Figure 3: showing central cleft hand(palmer aspect)

Case: Total Case: Percentage %
Unilateral CH 10 32.2%
Bilateral CH 21 67.8%

M Unilateral CH

MW Bilateral CH

Figure 1: Percentage of Unilateral & Bilateral Clet Hand
Cases

. 2. Sex-Ratio
It was seen that out of 31 cases, 22 were male®malyd)9
were females indicating that male is to femaleorati the
disease is 2.44 and males were more affected dmalés.

Table 2: Percentage of Cleft hand Deformity in male and
females.

S.No. | Sex Number Percentage %
1. Male 22 71%
2. Female 09 29%

Figure 4: showing central cleft hand (dorsal aspeyt

Figure 5: showing missing metacarpel and phalange®f
affected hand (AP view)
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Figure 6: showing lateral view of affected hand

Discussion

Cleft hand or Ectrodactyly also known as LobsteavCl
Hand, is a rare deformity which presents with aftcbé
variable extent usually in the central ray and asnmonly
associated with syndactyly and abnormalities inatigcent
digits and sometimes with malformation of the feet.

While the term ectrodactyly literally means "miggidigits",

it is now used as a descriptive term for a cemarglanomaly
that presents clinically as a central cleft of taads or feet.
Historically, terms such as "Lobster Claw" and tspiand
have been used to describe this defect which sedidin
absence, or reduction, of one or more of the tlergral
digits. The earliest known description of cleft Hamas that
by Par€ although Barsk suggested that this report
represented two fingered hemimelia rather than tleé
hand. Central ray defects, according to Swansondifiad
classification, represent terminal longitudinal kim
anomalied®

A typical claw hand/ foot is U- shaped defect whigrdex,
long and ring fingers are absent and metacarpats ar
present” According to Lange, cleft has been classified into
2 types — typical and atypical. Typical cleft haisl
manifested by V- shaped gap with associated syylyact
polydactyly, transverse bones, abnormalities of &e. It is
autosomal dominant condition and may show familial
inheritance. . The incidence of typical cleft hasd.:90,000
births and 1:120,000 population. Atypical cledinkd occurs
in 1:150,000 births and 1:200,000 population. Im study
also we have found 21 cases with a wide V- shamsd g
which was radiologically confirmed but they had no
associated congenital anomalies.

Congenital Disorders: Cleft Hand that there are ynan
variations in the presentation of cleft hand of ethabsence
of central portion of the hand is the main featufbe
deficiency varies from absent phalanges to abselvidual
finger to monodactyly or even the absence of alldiyits”
The depth of the cleft depends upon the remaining
metacarpals; if present, the cleft is shallow amérvabsent,
cleft is deept® We seen similar findings in our study also.
Barsky” also described two types of cleft hand in his gtud
One is typical cleft hand with a deep palmer cleftich
separates two central metacarpals and one or nay® r
maybe absent and the existing digits maybe of ualequ

length. The variety was categorized as atypicdft ¢dland
where rays were absent and only short radial amar wigits
may remain.

Blauth and Fallinét! collected 303 cases from literature
including their 35 cases. They found bilateral tcledind in
163 cases (56%) and unilateral in 140 cases (4B%&}eral
cleft hand cases had a familial history of whiclbWere
inherited as autosomal dominant disease. The at&wciof
cleft foot is even less, with less than one-thiofl having
this deformityt®

PD Burge in their study concluded that cleft hamdisually
bilateral and familial which was found in our stualgo i.e.
67 % cases had bilateral cleft hand and only 3%28&ases
had unilateral cleft harft?!

Birch-Jensef® found that 58% of cases of cleft hands were
bilateral with an equal sex distribution. Thesenickl
findings were confirmed by Barsky.The majority of cases
of cleft hand in our study also had bilateral irvevhent of
the hands but sex ratio showed male preponderance.
Tarek et al' in their study revealed that failure of
differentiation and duplication deformities weree timost
frequent, with polydactyly was the most common aalym
encountered. The mean age of presentation wasré sed
female to male ratio was 1.46:1. Their study inelids4
patients, 26 males and 38 females. This can baiega by
social concepts as the presence of such anomailies i
female child threatens her social life and marriage
opportunity. They also found that cleft hand waeren
commonly bilateral (60%) which is seen in our stuadso
(67%) and syndactyly was the most frequent asstiat
anomaly; however, these results may be biased by th
limited number of cases.

According to Sahasrabudhe BB 60 % showed male
preponderance of cleft hand which tallies with study in
which we have found 71% male involvement.

Thakkar et al*”! found in their study that cleft hand maybe a
part of Ectrodactyly, Ectodermal dysplasia, Clgffdalate
(EEC) Syndrome which is a rare autosomal dominant
condition presenting with ectrodactyly, hypopignezhhair,
peg shaped teeth with defective enamel and cleftahid
palate. In our study we have excluded cases witterot
congenital anomalies, taking into account onlydeérmed
hand of the children.

Maisel'd®® centripetal theory proposes that clefting can
range from simple central soft tissue defect to piete
absence of all digits which indicates a progressive
teratogenic spectrunA wedge shaped defect of the apical
ectoderm of the limb bud is thought to cause dieftd. In
this study most of the cases had central ray defoyi
indicating that central tissue anomaly maybe tharoonest
mode of occurrence.

Developing limb is dually contributed by lateralaf@ and
somatic mesoderm. Within the proliferated cellslaikral
flank, the cells of the adjacent somites which vidkm
muscles, vessels and nerves start invading. Statinpo-
distal outgrowth is directed by signals from the idgb
Ectodermal Ridge (AER) present at distal tip. Hibast
growth factors (FGFs) acts as key mediators tongthen it.
The Zone of Polarizing Activity (ZPA), a clustef eells at
the posterior border of the limb near the flank ifies the
antero- posterior pattef!
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Embryological Significance

By the end of 4th week of development the limbsooee
visible from the ventrolateral body wall. This boahsists of

a mesenchymal core covered by a layer of cuboidal
ectoderm which gradually thickens at the distabieoiof the
limb bud forming the Apical Ectodermal Ridge. Thidge is
vital in axis orientation, outgrowth and digitator'Wwhen the
embryo reaches 6th week of development, the tefmina
portion becomes flattened to form hand and fooegld”
The molecular interactions that occurs during
development greatly influences the process of
morphogenesis. Due to these interactions the psaafedigit
development commences as the Apical Ectodermal eRidg
begins to fragment and notched digital rays arenéat. On
day 50 the digits are webbed and on day 52 thegrhec
separate. Thus, the process of digits formatiorolies
fragmentation of AER and subsequent apoptosis mithi
digital interspace%”

Once the limb outgrowth is initiated Bone Morphoigen
Proteins expressed in the ventral ectoderm indoigadtion

of AER by signaling through homeobox genes MSX2eAf
the ridge is established, it expresses FGF- 4 amchi8h
maintain the progressive zone which is the rapidly
proliferating population of mesnchymal cells adjace the
ridge. Thus, a wedge shaped degeneration of thealapi
ectoderm of the limb is thought to lead to clefbtha

limb
limb

Conclusion

Cleft hand produces a particular challenge becéusaion
may be good but the appearance may be socially
unacceptable. Early surgery should be aimed atepiew
worsening of the deformity. Cleft hand malformatdmave
been extensively studied in previous literatureleftChand
deformity is secondary to wedge-shaped defect imany
hand plate. The apical ectodermal bridge does awéldp
normally and there is a defect in it's differentiat In this
study analysis of data both clinically and radiatady
revealed that cleft hand showed a male prepondef{@h%o)
and females were less affected. Cases with bilatbedt
hand(67%) were more common than unilateral casebsjra
the later cases right hand was more involved ta#rmband.
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