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Cleft hand is a congenital deformity of the hand consisting of varying absence of the central
structures of the hand. One form is the V-shaped cleft in the palm with severe narrowing of the web
space and absence of the middle finger. Most peer-reviewed studies in the scientific literature
describe surgical treatment during childhood. This study illustrates our experience with treating cleft
hand deformity in a skeletally mature patient. \We describe a novel surgical technique and the 3 year
results using a Z-shaped carpal bone osteotomy reconstruction in a 22 year-old woman results.
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INTRODUCTION

Cleft hand refers to a congenital condition
involving variable absence of the central structures of the
hand. Cleft hand is also known as central deficiency of the
hand which is considered to be a longitudinal deficiency.
One characteristic form of this condition has a V-shaped
cleft in the palm with absence of the middle finger and
severe narrowing of the thumb web. When reconstruction
is desired, it is recommended that surgery be performed at
about one year of age [3, 5].

Most studies in the literature describe surgical
treatment for the pediatric patient. One commonly used
surgical technique for the cleft hand is the Snow-Littler
procedure that consists of transposition of the second ray
onto the absent or hypoplastic third ray followed by a first
web-space Z-plasty [7]. In contrast, Binns M. et al. [1]
described a surgical procedure in a case involving an adult
patient. The case presented here illustrates the results of
our experience treating this condition in a young adult
woman with a different surgical technique involving a Z-
shaped carpal bone osteotomy. Based on this experience,
we propose effective use of a Z- osteotomy technique in
the adult-aged patient with typical cleft hand deformity.

HISTORY AND PHYSICAL EXAM

A right-hand dominant twenty-two year-old
female university student presented with a left V-cleft
hand. Due to religious reasons, the patient’s parents had
refused reconstructive surgery at a younger age than was
presented. The patient’s orthopaedic history was
significant for bilateral congenital lower limb deficiencies.
On examination, the middle finger ray was completely
absent. There was severe narrowing of the first web space
(type IIb by Manske’s classification of central deficiency
based on the thumb web space) [6]. There was a deep
central cleft that separated the second and fourth
metacarpal bones. Active flexion of the second and fourth
fingers were limited, and active flexion of the fifth finger
appeared close to normal (Fig. 1). Clinodactyly of the
second finger was present.
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Fig. 1 - Preoperative appearance and
functionality: (A) The ventral aspect of the cleft hand, (B)
The dorsal aspect of the cleft hand.

Pre-operative radiographs revealed significant
osseous and articular anomalies. The third metacarpal bone
was severely aplastic, and the capitate and hamate bones
were fused. Length of the second finger was compromised
due to the hypoplasia of the second metacarpal bone (Fig.
2).

Fig. 2 - Pre-operative X-ray.

SURGICAL TECHNIQUE

The procedure began with a skin incision in
palmar cleft as described by Snow and Littler (Fig 3).
Deep dissection exposed the anomalous fused flexor and
extensor tendons of the absent middle finger (Fig. 4). This
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fused tendon unit was resected and harvested for later
reconstruction of the intermetacarpal ligament.

Fig. 3 - The first phase of the operation. A skin
incision (Snow and Littler method): (A) The dorsal aspect
of the hand, (B) The palmar aspect of the hand.

|

Fig. 4 - The anomalous fused flexor and extensor
tendons of the absent third finger.

The next step involved a carpal osteotomy of the
capitate-hamate concrescence and a marginal resection of
the trapezoid and the second and third metacarpal bones
(Fig. 5). The radial and ulnar portions of this osteotomy
were fixed with K-wires such that the thumb was in a
position of opposition (Fig. 6).

Fig. 5 Technique of the Z-shaped carpal
osteotomy of the capitate-hamate concrescence and a
marginal resection of the trapezoid and the second and

third metacarpal bones.
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Fig. 6 - Post-operative X-ray: (A) The
anteroposterior plane, (B) The lateral plane.

The second deep transverse intermetacarpal
ligament was reconstructed using the harvested tendon
unit. Finally, the first web space was lengthened with a Z-
plasty rearrangement (Fig. 7). A drain was placed during
closure and was removed on postoperative day 3. The hand
was immobilized in a plaster of Paris cast for a total of
twelve weeks. After immobilization, the K-wires were
removed, and the patient started exercises for restoration
of motion and strength.

A

Fig. 7 - Final result after remodeling of the first
web space: (A) The ventral aspect; (B) The dorsal aspect.

RESULTS

After three months, the patient resumed crutch
use for ambulation, thus, able to tolerate load to a newly-
formed first web space. Radiographic studies demonstrated
osseous healing and remodeling (Fig. 8). At three years,
the patient was working as an arts and crafts teacher at a
children’s center. Radiographs and CT demonstrated
complete bone remodeling in the area of the carpal
osteotomy without evidence of premature arthrosis of the
wrist (Fig. 9). The patient expressed continued satisfaction
with her stable results including the improvement in
function and aesthetics relative to her pre-operative state
(Fig. 10).
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e
Fig. 8 - X-ray control after three months: (A) The
anteroposterior plane, (B) The lateral plane.

Fig.9 - Radiographs (A) and CT (B) follow-up
after three years.

A B

Fig. 10 - Three-year follow-up. Aesthetic e
functional outcome: (A) Range of motion of the wrist
joint; (B) Functionality of fingers.

DISCUSSION

Cleft hand is one of the most disfiguring
congenital anomalies of the upper extremity. The
indications  for  surgical  reconstruction  remain
controversial. The condition may or may not alter function
of daily living, and possibly carries a greater concern for
having undesirable negative effects on one’s social and
psychological development and health. When surgical
reconstruction is requested, the authors agree that
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performing it at an early age is preferred [3, 5]. However,
surgeons may be faced with the rare situation in which the
patient seeking treatment is a person of an adult-age.

In an original anatomic study of bilateral cleft
hands, Durand S. et al. dissected an elderly cadaveric
specimen and discovered fusion of the capitate and
hamate, malposition of the scaphoid and a hypoplasia of
the head of capitate. The authors of this study
hypothesized that this configuration of abnormal carpal
bone anatomy was likely an important contributing factor
to the intercarpal and radiocarpal arthrosis that was
discovered during dissection. Tendon abnormalities were
closely associated with the dysmorphic changes of the
metacarpal and phalangeal bones. The flexor and extensor
tendons of the absent finger were fused as a single unit
over the ends of the remaining bones [2]. In our case
reported here, similar osseous findings were observed but
void of the arthritic changes that were consistently present
in Durand’s original anatomic study [2]. Of note, the
identification and harvesting of these malunited central
tendons were helpful for the subsequent reconstruction of
the central intermetacarpal ligament.

Numerous surgical reconstructive procedures
have been described. Most scientific papers describe
surgical techniques for the pediatric cleft hand. In
distinction, Binns M. et al. described reconstruction in an
adult-aged patient. In this 27 year-old man, there was a
hypoplastic third metacarpal bone associated with the
absence of the middle finger phalanx. For this, the authors
performed basal osteotomies of the fourth and fifth
metacarpal bones, and then repositioned the distal parts of
metacarpals in a radial direction without removing the
third metacarpal. In addition, a Z-plasty of the first
hypoplastic web space skin was not performed [1].
Foucher et al described a similar technique but one
described in children where the osteotomy was placed
within the deformed hamate in an axis that was parallel to
the fifth carpometacarpal joint. The osteotomy was then
transferred radially onto the distal portion of the
marginally resected capitate. Skin deficits were addressed
with full-thickness skin grafts [4].

In general, the most common surgical technique is
the Snow and Littler procedure, which involves
transposition of the second ray onto the absent or
hypoplastic third ray, followed by a first web-space skin z-
plasty [3, 7]. The authors believe this classic technique is
sound and useful when the patient has a hypoplastic third
metacarpal bone. However, the Foucher technique is
preferred when appropriate because of its greater technical
ease.

For our patient, we applied the major principle of
Z-plasty skin lengthening that is fundamental to the Snow-
Littler’s procedure. In constrast, we performed an
osteotomy of the congenitally fused capitate and hamate
bones. The premise for this surgical modification was
based on the rationale that scaphoid repositioning to a
more vertical position may decrease the risk for secondary
osteoarthritis. At the three-year follow-up of our patient,
degenerative changes of the wrist joint were not seen on
radiographs.
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CONCLUSION

The results of this case suggest that surgical
reconstruction involving an osteotomy of the carpus is an
effective alternative surgical method for the adult cleft
hand, especially one with a severely deficient metacarpal
bone which may impose limits on obtaining an optimally-
desired ray transposition.
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JEYEHUE JE®OPMAIIUN PAC[HEHJ]EHHOﬁ KUCTU Y MOJ]OllOﬁ 3PEJION KEHIUHBI
(KJIMHUYECKHIM CIIYYAM)
Aunopeii Becnanvuyr*, 2 lTana Kane
Benopycckuti 2ocyoapcmeenHblll MeOUYUHCKULL YHUBEpCUmen,
np. 3eporcuncroeo, 83, Munck, 220116, Pecnybauxa berapyco
2 Focnumans sxcmpennoii xupypeuu, yu. 535 Hem 70, Heio Hopk, NY 10021, CIIA

PacmiernienHass KUCTh 3TO BpOXKAEHHas nedopMaiys pyKd, BbI3BaHHAas  BapbHPOBAHHBIM
OTCYTCTBHUEM IIEHTPAJbHOM YacTW KHUCTH. Pasnmuuaror V-00pasHyro pacIlEINICHHOCTb KHCTH C
HECKOJIIBKUMH CY)KCHHSMH MEXIIaJbLIEBOrO MPOMEXKYTKa M OTCYTCTBHEM cpexHero (amadra mnajibla.
BonbmmHCTBO  pa®oT OMMCBHIBAET JEUEHUM MYTEM XMPYPTHYECKOro BMEIIATEIbCTBA B PAaHHUI JETCKUM
nepuoa. B Hamel craTbe MpUBOAATCA JaHHBIE O JICUGHMM PACLICIUICHHOW KUCTH y MAalMCHTa C YXKe
copMupoBaBIIIMCS CKeNETOM. MBI ONMUCHIBAEM HOBEHINYIO XHPYPTHYECKYIO TEXHHUKY C HUCIIONB30BaHHEM
Z-00pa3HOr0 pacce4eHMsi KOCTH 3aILICThsi IPH JICUSHUHM  22-JITHEH JKCHIIMHBI W IOJIYYeHHBIE Ha
MIPOTSHKEHUU TPEX JIET Pe3yIbTaThl.

KnroueBble cji0Ba: paclueluieHHasT KHCTb, BPOXICHHbIC aHOMAaNWM,  AedopMaumus pPYyKH,
BpOXKZIeHHas edopMarys pyKH.

JIKYBAHHS JJE®@OPMAIIIT PO3SIIENIJIEHHOI KHCTI Y MOJIOJIO1 3PLJIOI )KIHKH
(KJIITHIYHUHM BUIIAJTOK)
Anopiii Becnanvuyk*, *Jlana Kane

binopycoxuil 0deporcasruil meouunuil yHigepcumem, np. /[3epacuncekozco, 83 Mincok, 220116, Pecnybaixa binopycs

2 Focnimans excmpenoi xipypeii, eyx.. 535 Iem 70, Hoto Hopk, NY 10021, CIIIA

Posmieriena kucte — me ypomkeHa aedopmariis, sika BUHMKIA 4Yepe3 BapifoBaHHS BiJCYTHOCTI
LEHTPAJIbHOI YacTHHH KHCTi. BupizasaoTs V-1oniOHy pO3MIEIUIeHICTh KUCTI, TOOTO IOJOHA 3 JeKiIbKOMa
3BY)KCHHSIMH MIKIIATBIIEBOTO TPOMIXKKY Ta BIACYTHICTIO CEPEAHBOTO MaJbIA. BilbImicTs HAYKOBUX TIpaIlb
OMHMCYIOTH JTIIKyBaHHS 3aC00aMU XipypridHOTO BTPYYaHHS y paHHINA AUTA9id nepion. OgHaK, y HAImii CTaTTi
WOeTscs MOBa IPO JIIKyBaHHS PO3MICIUICHOI KHCTI y MAIi€HTIB 31 BXKe CHOPMOBAHUM CKeleToM. Mu
OIMKCYEMO HOBY XIpYpriuyHy TEXHIKY 3 BHKOPHUCTaHHSA Z-TIOMIOHOTO PO3MICTUICHHS KHCTi 3aIl’SCTS TpHU
JiKyBaHHS 22-JITHBOI J)KiHKA Ta OTPUMaHi MPOTATOM TPHOX POKIB pe3yIbTaTH.

KuarouoBi caoBa: posmieruieHa KHCTh, YPOIDKEHHI aHoManii, nedopMallisi pykd, YpOILKeHa
nedopmaris pyku.
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