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Soft-tissue defects, and osteotendinous and neurovascular
injuries, can occur at various levels in major traumatic events
of the hand. Vein graft application can be required for neurovascular tissue defects, depending on the characteristics
of injury. It is likely that high-energy injuries at the level of
palmar arch and bifurcations of vessels create a need for vessel graft. The study describes the reconstruction process and
surgical management of a patient who presented with a total
loss of deep and superficial palmar arches and dorsal arches
following gunshot injury.
The patient with a hypothenar defect and total limb
amputation in his right hand following gunshot injury
underwent surgery after an initial intervention in the emergency room (►Fig. 1). Replantation was considered inappropriate for the fifth finger due to hypothenar loss and injury
pattern of an amputated part, so the proximal phalanx of the
fifth digit was excised and used as a bone graft to construct
a scaffold for the fourth metacarpal bone. Fixation of metacarpal bones and bone graft were done to the carpal bones

and radioulnar joint by K wires, followed by suturation of
the tendon lacerations. As distance between the remained
digital arteries and ulnar and radial arteries was calculated,
10 cm saphenous vein was harvested from the left leg to
reconstruct a new palmar arch. Valvular resistance was minimized by subjecting the saphenous vein graft to irrigation
with high-pressure physiologic saline solution. The vein graft
was placed in the shape of a loop, and end-to-end anastomoses were performed with the radial and ulnar arteries.
End-to-side anastomoses were performed between the recreated arch and the second and third common digital arteries, digital arteries of the first and second digits (►Figs. 2
and ►Figs. 3 ).
Further, because the circulation could not be provided
in the first digit, an additional anastomosis was performed
between the radial artery and digital artery on the radial
surface of the first digit by the vein graft. Coaptations were
obtained between the first, second, and third common digital
nerves and median nerve.

Fig. 1 (a) preoperative view of hand injury. (b) X-ray image of hand.
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Fig. 2 Design of total palmar arch. Thick yellow line indicates the adaptation of saphenous vein graft between ulnar and radial arteries. Thin
yellow lines indicate the end-to-side anastomoses between common digital arteries and recreated palmar arch (MN, median nerve; RA, radial
artery; UA, ulnar artery).

Fig. 3 Illustration of the palmar arch reconstruction. Dashed line describes the amputated parts of hand. Blue colored vessels: saphenous vein
graft for arch reconstruction and a vein graft for supporting circulation in the first digit.

Due to occurrence of open wound measuring 4 × 5 cm in
size and characterized by soft-tissue loss exposing an underlying bone, the defect area was reconstructed with a free gracilis muscle flap (►Fig. 4). The flap artery was anastomosed
end-to-side to ulnar artery at the level of wrist, and flap veins
were anastomosed end-to-end to ulnar concomitant veins.
Physical rehabilitation courses are still being conducted.
The management and treatment of palmar arch injuries
are complicated because it is likely to be encountered in complex traumas including multiple tissue defects, besides some
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chronic pathologies. Marques used a saphenous vein graft to
reconstruct a certain portion of the thrombosed superficial
arch.1 Liu et al used a dorsal venous arch of the foot for arch
reconstruction.2 Similarly, Krishnakumar et al created a complete arch between the radial and ulnar arteries and common
digital arteries using a dorsal venous arch of the foot.3 The
present study is the only case demonstrating a complete
arch reconstruction procedure between the ulnar and radial
arteries and common digital arteries using a saphenous
vein graft.
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Fig. 4 (a) Postoperative 45th day: wound exposing underlying bones. (b) Postoperative X-ray image of hand. Green arrow indicates the proximal phalanx bone graft excised from the fifth finger. (c) Postoperative 17th day view of the gracilis free muscle flap transfer.
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