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A V-Y shaped flap with digital artery nerve at metacarpophalangeal joint was used to repair the defect of middle and
distal phalanx

HU Ji-chao ,HE Jian ,CHEN Jun-bo,BU Kai-dong (Department of Orthopedics ,the Third Affiliated Hospital of Jiaxing Col-
lege ,Rongjun Hospital of Zhejiang Province , Jiaxing 314002, Zhejiang, China)

ABSTRACT Objective To explore a surgical method for the reconstruction of volar soft tissue defect and sensory and vascu-
lar repair in middle and far phalangeal digits. Methods From January 2016 to January 2020, a total of 14 patients ,9 males
and 5 females, ages ranging from 22 to 69 years old, and with volar soft tissue defects in the middle and distal digits 2 to 4,un-
derwent surgical reconstruction using the V-Y shaped flap with digital artery and nerve at the metacarpophalangeal joint. The
defect area was  (2.0~2.5) emx (1.5 ~2.0) c¢m. The procedure involved the harvest of a V=Y shaped flap with the digital artery
and nerve from the metacarpophalangeal joint. Flap design,dissection of blood vessels and nerves,and anastomosis with the
digital artery and nerve were performed according to a standardized protocol. , Functional exercise of affected finger was initiat-
ed 3 weeks postoperatively. Subsequent assessments were conducted to evaluate finger pulp sensation, shape and other relevant
parameters. According to the upper extremity functional evaluation standard set up by Hand Surgery Branch of Chinese Medical
Association, the surgical outcomes were evaluated. Results All 14 cases demonstrated successful tissue transplantation, ,with
immediate recovery of sensation observed in 10 cases with distal finger pulp defects. Four patients with middle phalangeal de-
fects experienced gradual sensory recovery within 2 to 3 months postoperatively. Thirteen patients were followed up for a mean
duration of (8.8 +4.49) months, during which satisfactory outcomes were observed. The average two—point resolution of the
finger pulp was 4 —-6mm,and sensory function evaluation yielded a score of S3 or above. Patients exhibited realistic finger
shape ,normal skin color and temperature , good wear resistance ,and cold resistance. Furthermore , finger joint function was es-
sentially normal. Conclusion The V-Y shaped flap with digital artery and nerve at the metacarpophalangeal joint offers a suit-
able solution for repairing the defect of the middle or distal phalangeal finger. This technique is characterized by its simplicity,
low risk ,and favorable outcomes , including restored finger shape ,blood supply and sensation. Moreover, high patient satisfac-

tion was achieved.

KEYWORDS Soft tissue defect; Fingertips injury; V=Y skin flap; Reconstructive technique
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Fig.1 Surgical flap design principles 1a. Schematic diagram of flap design:The incision was made on both sides of the finger,with aV-shaped incision

close to the metacarpophalangeal joint ~ 1b. Incision at the superficial layer of the flexor sheath,Separate the flap,pay attention to protect the proximal

phalanx finger artery ,nerve finger dorsal branches  1ec. The flap moved forward to cover the wound, and the distal section of the flap was sutured side-to-

side to form a protruding shape of the finger abdomen
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Fig.2 A 35-year-old male with a distal phalangeal defect caused by crush injury of the left ring finger was treated using a V=Y shaped flap with the digi-

tal artery and nerve at metacarpophalangeal joint 2a. Preoperative image showing a necrotic defect of 2.5 cm x1.5 ¢m in the distal phalanx of left ring

finger 2b. Flap design on the volar side of the finger,with a V=Y configuration close to the metacarpophalangeal joint =~ 2¢. Dissection of the flap at the

superficial layer of the flexor sheath,with dissociation of the bilateral digital artery and nerve bundle to the common digital artery and nerve bifurcation

2d. Preservation of the dorsal branches of the bilateral digital arteries and nerves of the proximal phalanx,as well as the accompanying veins  2e. Exami-

nation of the distance that the flap can be moved forward after dissociation of ~ 2f. Forward movement of the flap to cover the fingertip ~ 2g. Suture of the
distal sides of the flap to reconstruct the shape of the distal phalanx by covering the fingertip,followed by suture of both cutting edges in the flexion posi-

tion 2h,2i. Eighteen-month follow-up of the flap showing good flexion and extension function of the fingers,a full shape of the finger pulp and normal

sensation of the fingertip
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