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The reconstruction for mild tissue loss at the distal part of a finger is challenging. We
report about a 29-year-old man presenting with traumatic tissue loss at the distal
interphalangeal (DIP) joint of the index finger, including skin, bone, and nerve.
Reconstruction using two types of flaps was performed. The dorsal skin flap, nourished
by the second dorsal metacarpal artery (SDMA) perforator, was elevated. The
vascularized second metacarpal bone, nourished by the SDMA, was also elevated.
Using the vascular connection between the DMA and the palmar digital artery (PDA),
both flaps were raised to the distal part of the finger, and the pivot point was set at the
dorsal proximal phalanx. After arthrodesis of the DIP joint with the vascularized second
metacarpal bone, the digital nerve was repaired using the cutaneous nerve in the skin
flap, and the skin defect was covered using the perforator flap. The postoperative
course, including flap survival and bone union, was uneventful. A good indication for
the reconstruction of the distal part of a finger with this technique is when the defect
sizes of the skin and bone differ and the vascular connection between the SDMA and
dorsal branch of PDA is not injured.

point using the connection between the DMA and dorsal
branch of the palmar digital artery (PDA).”~'°

The treatment options for the soft tissue reconstruction of
mild defects, 1.5 to 2.0 cm in length, at the distal part of a
finger are a cross-finger flap, an advancement island flap, or a
reverse digital artery flap. However, each has disadvantages,
and there are limited indications for each flap.'>

Dorsal metacarpal artery (DMA) perforator flap is useful
for reconstructing finger and palmar soft tissue defects.®
However, this flap cannot cover the distal to proximal
interphalangeal (PIP) joint because of its pedicle length.
Conversely, extended DMA perforator flap can cover the
distal phalanx of the finger depending on the distal pivot
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There is one report on the reconstruction of both skin
and bone at the PIP joint using the compound flap (bone,
fascia, and skin) pedicled by the DMA perforator."" For
reconstruction of both skin and bone at the distal interpha-
langeal (DIP) joint level, there is no report of reconstruction
in such cases with the pedicled compound flap using
DMA.12-14

Herein, we report the surgical procedure and clinical
outcomes of a patient with skin, nerve, and joint defects at
the DIP joint who underwent a pedicled chimeric flap
reconstruction.
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Case Report

A 29-year-old right-handed male timber worker suffered his
right index finger that had been hit by wood while working.
He did not have a previous medical history.

Initial examination showed a contaminated, punched out,
tissue defect on the radial side of the index finger with
maintaining circulation (=Fig. 1A, B). Plain radiography
revealed a comminuted intra-articular fracture and a defect
of the DIP joint of the index finger (~Fig. 1C).

On the following day, surgery was performed under
general anesthesia. Because the patient requested to pre-
serve the finger length, we decided to perform soft tissue
reconstruction and arthrodesis of the DIP joint. Before
surgery, the second DMA (SDMA) perforator and dorsal
branch of the ulnar PDA at the proximal phalanx were
marked using color Doppler ultrasonography (=Fig. 2A).

After debridement, the skin defect (32 mm x 20 mm) and
radial digital artery and nerve defects were observed. The
radial two-thirds of the articular surface of the DIP joint was
lost. The DIP joint was fused using wires after resection of
remaining articular cartilage.

The skin flap (38 mm x 22mm) was designed between
the second and third metacarpal bones on the dorsal side of the
hand. The flap was elevated over the paratenon of the extensor
tendon from the proximal to SDMA perforator, and the dorsal
cutaneous nerve to the index finger was included (~Fig. 2B).
The base of the second metacarpal bone (15-mm long and 7-
mm wide) was harvested using a bone chisel and raised with
the SDMA at the subfascial and intramuscular layer. The
vascular pedicle was elevated with the surrounding fat tissue
to maintain microcirculation and to preserve venous return.
The SDMA was released to the location of dorsal interosseous
muscle penetration where a connection between the DMA and
palmar metacarpal artery (PMA) was present. The vessel
connection between SDMA and PMA was then cut at this
point. The pedicle of both the skin and bone flaps was raised
over the paratenon of the extensor expansion hood and the
extensor of the index finger to the ulna-dorsal proximal
phalanx which was marked as the dorsal branch of the PDA
using ultrasonography. The circulation of both flaps was
excellent after deflating the tourniquet (~Fig. 2C).

The vascularized bone was fixed to the bony defect using two
wires and one external fixator (JuNction, Arata Co., Ltd. Tokyo,

Fig. 1 Macroscopic photographs and plain radiographs before the
operation. (A) Dorsal and (B) radial views. (C) Plain radiograph of the
index finger.
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Japan, =Fig. 2D). The defect of the radial digital nerve was 25-
mm long and was repaired using the nerve in the flap as a
vascularized cable graft (~Fig. 2E). The skin defect was covered
using the flap (=Fig. 2F). The donor site was closed primarily.

Although flap congestion was noted postoperatively, it
disappeared on elevating the upper extremity for aweek. The
PIP and metacarpophalangeal (MP) joint of the finger was
mobilized 1 week postoperatively. Bone union was achieved
7 weeks postoperatively, and the wires were removed. The
patient returned to work 3 months postoperatively.

At the final follow-up at 1 year postoperatively, the
patient was asymptomatic in daily life and work. Slight
numbness on the dorsal surface of the proximal phalanx of
the index finger was noted, and a nail deformity with the nail
being slightly shorter and narrower than normal was ob-
served (=Fig. 3A-C). Plain radiography at the final follow-up
showed bony union (=Fig. 3D). There was no neuroma
formation. The grip strength of the right and left hands

Fig. 2 Intraoperative photographs. (A) Design of the skin flap. The
dorsal branch of the ulnar palmar digital artery (arrowhead)

and second dorsal metacarpal artery perforator (arrow) are marked
using color Doppler ultrasonography. (B) The elevated skin flap
(arrow) and extensors were retracted to the ulnar side. Arrowhead
indicates second dorsal metacarpal artery. (C) The elevated skin flap
(arrow) and vascularized bone (arrowhead) showed good circulation
after deflating the tourniquet. The metacarpophalangeal joint is
indicated by the asterisk. (D) Plain radiography immediately post-
surgery. (E) Nerve grafting performed after bone fixation. The dorsal
cutaneous nerve is indicated by the arrowhead. The skin flap is
indicated by the arrow. (F) After the operation.

Fig. 3 Macroscopic photograph at 1 year after operation. (A) Dorsal,
(B) enlarged dorsal, and (C) radial views. Scar formation on the
dorsal side of the hand was noted. (D) Plain radiography at the final
follow-up.
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was 29.6 and 34.2 kg, respectively, and pulp pinch was 1.8
and 7.0 kg, respectively. The active extension/flexion range of
motion of the index finger was as follows: MP joint,
10/90degrees; PIP joint, 0/90degrees; and DIP joint,
0/0 degrees. Evaluation of the sensory function of the distal
index finger (radial side/ulnar side) was observed to be
9/3mm using static two-point discrimination (2PD) and
7/2mm using the moving 2PD. The Disabilities of Arm,
Shoulder, and Hand score was 6.7 for disability/symptom
and 6.3 for work.

The patient was informed that the data from the case
would be submitted for publication, and he gave his consent
for publication.

Discussion

The distally based flaps on the dorsal side of the hand,
including the DMA perforator flap, DMA flap, and the ex-
tended DMA flap, are ideal flaps for reconstructing the dorsal
soft tissue.b'%1> In this report, we used a reverse flow
extended DMA skin flap and were able to cover the soft
tissue defect at the DIP joint by setting a pivot point more
distally than the DMA flap.

For bony reconstruction, the use of a vascularized bone
graft has several advantages: maintaining vascularity to
prevent infection by increasing local phagocytosis and anti-
biotic delivery and decreasing bacterial counts, structural
support, and a high rate of union by viable cells.'®”

There are arterial networks between the dorsal and
palmar arteries in the hand and fingers (~Fig. 4A).'%'® The
SDMA arises from the dorsal carpal arch and anastomoses
with the PMA, the dorsal perforating branches of the deep
palmar arch, near the metacarpal neck. Furthermore, there is
a vascular connection between the proximal dorsal cutane-
ous branches of the PDA and the dorsal digital branches of the
DMA at the level of the proximal phalanx. We utilized the
vascular connection between the dorsal branch of the PDA
and the distal DMA as a pedicle, and thus the chimeric flap
could reach the DIP joint and distal phalanx (=Fig. 4A). A
challenging issue in this case was that the sizes and longitu-
dinal axes of the bone and skin defects differed. To elevate the
DMA perforator flap, the flap needed to be over the para-
tenon of the extensors (~Fig. 4B). To harvest the vascularized
metacarpal bone, the flap needed to be under the extensors,
and the DMA needed to be under the fascia of the inteross-
eous muscle (~Fig. 4C). Therefore, we could harvest the skin
flap and bone graft using two types of pedicle separately, and
we could also adjust the size of the bone and skin to that of
the defect (~Fig. 4D).

For the reconstruction of both skin and bone at the level of
the DIP joint, there have been two previous case reports, an
iliac crest bone graft and extended DMA flap in one patient
and a free metacarpal bone graft and extended DMA flap in
another.'?'3 Because bony reconstructions were performed
using a nonviable bone graft in the former report, there were
concerns with the risk of infection and nonunion.'? For the
latter report, the procedure of a free metacarpal bone graft
seemed to be a complicated one,'? and plain radiography was
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Fig.4 Schema of the surgical procedures. (A) Normal anatomy of the
arteries. DP, distal phalanx; MC, metacarpal bone; MP, middle pha-
lanx; PP, proximal phalanx; 1, deep palmar arch; 2, superficial palmar
arch; 3, palmar metacarpal artery; 4, common digital artery; 5, dorsal
branch of palmar digital artery (PDA); 6, dorsal carpal arch; 7, second
dorsal metacarpal artery (SDMA); 8, DMA perforator; asterisk (*),
anastomosis between the SDMA and the dorsal branch of the PDA. (B)
Elevation of the skin flap (S, SDMA perforator flap). (C) Elevation of the
vascularized second metacarpal bone pedicled by the second DMA
(VB). (D) Release up to the pivot point of the dorsal branch of PDA.

not presented initially after the surgery. Our procedure could
be performed under the same operating field, does not
require vascular anastomosis, and achieved bone union
without extensive bone resorption and infection.

To our knowledge, this is the first report regarding recon-
struction using one pedicle containing two types of flaps
nourished by different vascular pedicles using SDMA. When
the vascular connection between the SDMA and dorsal
branch of the PDA is not injured, this technique can be a
useful method for reconstructing the distal part of a finger.
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