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Abstract

Congenital hand anomalies of the hand is a myrfadkeformities resulting from gene mutation andamterine
environmental insult occurring during the periodliofib embryogenesis. Each entity may exhibit a pacu
dermatoglyphic pattern which is genetically predeiaed.

During routine embryology practical demonstratiag, came across a 20 year old female medical stuwdémt
bilateral post axial polydactyly, bilateral incorat@# simple syndactyly between the middle, ring létid fingers
and non aligned ulnar border of the hand. Dermgput studies revealed abnormally high Total Fingatge
Count (TFRC), abnormally high atd angle, occurresicevhorl & twin whorl patterns in all but one fiegs and
palmar crease lines on the thenar eminence, |afigalto the thumb.

Knowledge of anomalies of the hand, their comboratand genetic basis is important for improving the
outcome of surgical correction and genetic coungeli
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Introduction

Congenital anomalies of the hand encompass a myfiatkformities ranging from undergrowth, overgrbwt
duplication or differentiation of limb parts to &tabsence (Swansa al., 1968). The embryogenesis of the
limbs occurs duringto 8" week of intrauterine life and the limb developsotigh development of limb bud,
formation of apical ectodermal ridge, growth of timbs and apoptosis aided separation of the d{ijitsore &
Persuad, 2008).

Exposure to teratogens during this vulnerable pgemay result in failure of separation of the digggndactyly)
and formation of extra digits (polydactyly) (Moo Persuad, 2008 ). Polydactyly is the most freglyent
observed hand anomaly (Casti#aal., 1998). It can occur in isolation or as part ofyadrome. It may be
autosomal dominant or recessive in inheritancet{iZast al., 1998). Polydactyly may be classified as preaxial
postaxial or central denoting an extra digit ateatto the thumb, little digit and other digits resfively (Elliot

& Evan, 2006). Based on the extent of webbing, aghdy can be classified as complete or incompléte
term simple syndactyly denotes soft tissue involerhwhile complex syndactyly denotes bony involvatria
the webbing. Syndactyly involving the middle andgrifinger is the most frequent while that involvitige
thumb and index finger is the least frequent (Kkttep & Flat, 1961; Nylew, 1957).

Palmar creases and finger prints are establishadgdthe very early weeks of gestation and remaichanged
throughout life. Specific dermatoglyphic pattermsé been known to be associated with geneticafigipposed
diseases and congenital anomalies. (Floris andiiJd998, Ziegleket al., 1993, Suzuki, 1979).

Case Report

During routine embryology practical demonstration the Department of Anatomy, University of Ibadan,
Nigeria, we observed multiple hand anomalies andsual dermatoglyphic patterns in a-20-year-old fema
medical student. Examination of the hand revealbdaderal incomplete simple syndactyly betweenrtiddle
and ring fingers, and between the ring and litilegdrs. The syndactyly ended proximal to the proximal
interphalangeal joint (Fig. 1 & 2).

A rudimentary sixth digit was present on the uls@le of both hands (postaxial polydactyl) (Fig Bere was
nonalignment of the ulnar border of th8 digit (line A) with the ulnar border of the restthe hand (line B)
(Fig 4). X-ray of the hand showed no bony involvemmim the syndactyl (Fig 5). An incidental findiraf a
sesamoid bone located close to the base of proxihaanx of the first digit of both hands was spdtbn x-ray
(Fig 5). There was perfect alignment of Bnetacarpal bone with the phalanges of tHedfgit on xray.
Dermatoglyphic study using the ink method reveaet-RC of 80 on the Right Hand (RH) and 84 on thé L
Hand (LH), atd angle of SQRH) and 52 (LH) and a-bRC of 44(RH) and 41(LH) (Fig 6). Theegominant
digital ridge pattern observed was the rare twirorviand whorl pattern which was present in all thgits of
both hands except the middle finger (Fig 4).Thetdigpattern present in the middle finger was ulfwop
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bilaterally. An unusual palmar crease on the th@mainence running in the direction of the longinaliaxis of
the thumb was observed bilaterally. Normal palmegases: radial longitudinal line, proximal and alist
transverse lines were present in both hands ofsilfigect. There was a history of bilateral polygihctn the
mother of the subject.

Discussion

Congenital hand anomalies have an estimated incégdeh 2.3 per 1000 total births (Lamb and Loynne<a
1998). Polydacyly and syndactyly ranked as leadomngenital anomalies of the hand occurring in isoteor as
part of over 300 syndromes. In this case, we replog bilateral rudimentary polydactyly occurringrajside
incomplete syndactyly and non-aligned ulnar bofenand and 5 finger. The observed polydactyly type was
post axial thus up holding the previously repothatk predisposition (Gloiet al., 2002). Polydactyly has been
linked with mutation of 39 different genes locatedchromosome 7q36 (Bisecker, 2002; Hanhal., 2005). Lu
(2006) implicated the expression of fibroblast gttoviactor 4 and 8 on mouse limb bud in the etiolady
polydactyly. The reported case has a positive famistory of polydactyly, with mother having bilasé post
axial polydactyly.

Isolated post axial polydactyly is transmitted thgh autosomal dominant inheritance with reducecefvance
while syndromic post axial polydactyly is transmittvia autosomal recessive inheritance (Castiléh., 1998).
The syndactyly in the present case was observegebatthe middle and ring finger and between thg and
the little digit. This is in tandem with the preumfindings that the spaces betwe&ragd 4" fingers and % and
5™ fingers are the most commonly affected, constigi0% and 30% of the total web respectively (Wasetd
Bae, 2012). Webbing is due to failure of apoptasithe inter digital cell columns (Moore and Pexsa2008).
Though no family history of syndactyly was presinthis case, syndatyly betweelf and 4" fingers can be
inherited as an autosomal dominant trait (Rao amavBni, 2012). Webbing at this site has been reddd be
due to mutation on chromosome loci 2q34-q36 (RabBiravani, 2012).

The common digital ridge pattern observed among ligitbe in Nigeria was ulnar loop (Adetostal., 2008).
Ulnar loop was only present on the middle fingeoof subject, who is a descendent of the Igbo fridgigeria.
All other fingers had twin whorls and whorl patterThe observed TFRC (RH 80, LH- 84) and atd a(igte-
50, LH-52) were higher than the mean values reddde normal Igbo females in previous studies (Adetet
al., 2008). Adetona et al (2008) reported a mean TF&Ge of 53.70 and mean atd value ofifizhormal Igbo
females. Variation in palmar creases is under firgdand environmental influence with the latetirag only
during intrauterine line (Aleksnadrowietzal., 1996).

The observed oblique lines on the thenar emineht®th are a variant reported in a previous studyalmar
flexion in Nigerians (Adetonat al., 2012). The X-ray of the hand showed perfectralignt of the fifth phalanx
with the 8" metatarsal bone. It can be hypothesized thatdheatignment of the ulnar border df Bigit and that
of the rest of the hand may be due to expansioth@fthenar space rather than non alignment of tmed
Thenar space expansion may be due to hypertropbpebr more of thenar muscles or/and the preseinae
extra variant muscle. As the study was done ondi\subject, dissection of hand to ascertain thetecause of
thenar expansion was impossible.

Conclusion

Co existence of polydactyly poses a functional,neetic and psychological challenge which requires a
multidirectional approach in management. Knowled§&ongenital anomalies of the hand, their comimat
and genetic basis is important for improving thecome of corrective hand surgeries.
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Fig 1: showing simple incomplete syndactyly onl#fehand
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Fig 2: showing simple incomplete syndactyly on the right hand

S —

lateral post-axial Polydactyly

Fig 3: showing rudimentary bilateral post-axial polydactyly on both hands
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Fig4: showing non-alignment of ulnar borders of the 5™ digit (line A) and ulnar border of the rest of the
hand (line B).

Seasemoid bone

Fig 5: X-ray showing no bony involvement in the yatdctyly (P) and presence of seasamoid bones

56



www.iiste.or

Advances in Life Science and Technology

ISSN 2224-7181 (Paper) ISSN 2225-062X (Online)

Vol.20, 2014

ST

Fig 6: Showing the dermatographic patterns ofridjet hand

57



The I1ISTE is a pioneer in the Open-Access hosting service and academic event
management. The aim of the firm is Accelerating Global Knowledge Sharing.

More information about the firm can be found on the homepage:
http://www.iiste.org

CALL FOR JOURNAL PAPERS

There are more than 30 peer-reviewed academic journals hosted under the hosting
platform.

Prospective authors of journals can find the submission instruction on the
following page: http://www.iiste.org/journals/ All the journals articles are available
online to the readers all over the world without financial, legal, or technical barriers
other than those inseparable from gaining access to the internet itself. Paper version
of the journals is also available upon request of readers and authors.

MORE RESOURCES

Book publication information: http://www.iiste.org/book/

Recent conferences: http://www.iiste.org/conference/

IISTE Knowledge Sharing Partners

EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open
Archives Harvester, Bielefeld Academic Search Engine, Elektronische
Zeitschriftenbibliothek EZB, Open J-Gate, OCLC WorldCat, Universe Digtial
Library , NewJour, Google Scholar

e INDEX ({@‘ COPERNICUS

ros , . - I NTERNATIONAL
INFORMATION SERVICES

@ vimsice soumaocs @

£z 8 Elektronische
@O0@ Zeitschriftenbibliothek

open

Ny _?ﬂ nh
s " \ Y i—-. '. .GE()R(;ET()“N UNIVERSITY
oclc &) WF {IBRARY

eeeeeeeeeeeeeeeeee UniverseDigitall
ccccccccc WorldCat R gy —



http://www.iiste.org/
http://www.iiste.org/journals/
http://www.iiste.org/book/
http://www.iiste.org/conference/

