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Camptodactyly is a condition defined by persistent flexion contrac-
ture of the proximal interphalangeal joints of the hand. Surgical
treatment requires flaps for the dissection of the skin and the re-
sulting soft tissue defect, soft tissue release, and sometimes recon-
struction of the extension mechanism. Z-plasty and transposition
flap have been reported as methods used in soft tissue defects.
In this case, covering the defects of the digits was necessary for
keeping the wound clean; thus, we should select a surgical method
that facilitates stable and reliable blood flow of the flap. The digital
artery perforator flap is pedicled and its transfer does not require
the dissection of neurovascular bundles; therefore, it can be used
safety and relatively easily. We considered the digital artery perfo-
rator flap to be a useful technique in terms of securing stable and
reliable blood flow and not twisting the skin. Thus, we performed
a digital artery perforator flap transfer for a volar soft tissue defect
due to dissociation from proximal interphalangeal joint contracture
in camptodactyly.
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Background

Camptodactyly is a condition defined by a persistent flexion contracture of the proximal interpha-
langeal (PIP) joints of the hand and can be treated either conservatively, surgically, or in combination.
We performed surgical treatment using digital artery perforator (DAP) flap for volar soft tissue defect
due to dissociation from PIP joint contracture in camptodactyly.

Case report

Camptodactyly of the bilateral little fingers was detected in a 4-year-old boy with Coffin-Siris syn-
drome, growth disorder, and mental retardation at around 3 years. Though he had been undergoing
rehabilitation, his little fingers were very small and orthotic treatment was difficult. As flexion con-
tracture gradually progressed and thinning skin was observed on the back of the PIP joint due to pro-
trusion of the proximal phalanx head, it was decided that he would undergo bilateral surgery of the
little fingers. Before the procedure, the active and passive extension of the little finger PIP joints on
both sides were —110° and —90°, respectively (Fig. 1). For bilateral camptodactyly, we performed volar
skin incision of the PIP joint, dissection of the flexor digitorum superficialis (FDS) tendon, release of
the volar plate, and dissection of the accessory collateral ligament. As a result of the procedure, pas-
sive extension was 0° on both sides. However, the skin defect occurred on the volar side of the PIP
joint due to contracture dissection and extension of the PIP joint.

After the PIP joint had been temporarily fixed at 40° flexion using 0.7 mm wire, we transferred the
DAP flaps for the skin defect. Preoperatively, the localization of the perforator from the digital artery
was confirmed by ultrasound sonography at the proximal of the PIP joint. The DAP flap on the ulnar
side of the proximal phalanx was shaped like a spindle with the same size as the soft tissue defect.
When elevating the flap, the neurovascular bundle was removed from the proximal fat, and care was
taken to remove as little fat as possible from the skin.

The distal part of the flap was the only skin incision made due to perforator inclusion. It was
confirmed under microscopy that the flap included the perforator from the digital artery. The flap
size was 4 mm wide and 14 mm long at the right side, and 4 mm wide, and 12 mm long at the left
side. The flaps were rotated 90° around the perforator and transferred to the defect. Only then was the
skin of the flaps sutured and the donor sites were linearly closed (Fig. 2). Because of the boy’s mental
status, soft casts were wrapped around each hand postoperatively in order to protect the wound and
keep it clean. The casts were removed 3 weeks after surgery simultaneously with the wires that had
temporarily fixed the PIP joint. Complications such as the skin necrosis or flap contraction were not
observed during follow-up.

Left Right

Fig. 1. At preoperative rest position, flexion contractures on bilateral little finger.
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Fig. 2. The PIP joint was temporarily fixed into place and DAP flaps were transferred.

Left Right

Fig. 3. There was no skin pigmentation or contraction of the flaps.

Recurrence of flexion contracture of the PIP joint was observed on both sides 1 year after surgery,
with active and passive extension of the little finger at —50° and —20°, respectively. There was no
skin pigmentation or contraction of the flaps, which were pliable and showed good color (Fig. 3).

Discussion

Camptodactyly is an atraumatic flexion deformity of the PIP joint often caused by congenital dis-
ease. The PIP joints of the little fingers are most commonly affected.!
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Fig. 4. DAP flap procedure for a volar soft tissue defect after dissociation for the contracture of the proximal interphalangeal
joint.

Different authors have suggested various reasons for the primary cause of camptodactyly. Although
conservative therapy is effective for camptodactyly with mild contracture, Siegert et al. recommended
surgery in cases whereby the contracture is more than 60°.2 Surgical treatment requires flaps for the
contracture dissection of the skin and resulting soft tissue defect, soft tissue release, and sometimes
reconstruction of the extension mechanism.?

There are reported that the skin is 100%, a short FDS tendon and tendon sheath is 67%, and retinac-
ulum cutis is 56% as structures involved in patients with camptodactyly.* Skin contracture dissection
and flap transfer are considered to be almost essential in treating such soft tissue defects. There are
reports of Z-plasty and transposition flap as methods of flap transfer in such cases.”"®

In this case, covering the defects of the digits was necessary for keeping the wound clean; thus,
we should select a surgical method that facilitates stable and reliable blood flow of the flap. Using
the DAP flap as a technique for fingertip reconstruction was described by Koshima et al.” Since this
is a pedicled flap that does not require the neurovascular bundles to be dissected, surgery can be
performed safety and relatively easily. DAP flaps can also be used for back, lateral, and palm lateral
skin defects.”-® In this case, the skin defect was on the volar side of the PIP joint and a spindle-
shaped flap was created on the ulnar side of the proximal phalanx. Elevated flaps were rotated 90°
around the perforator and transferred to the defects. Surgical scarring is unlikely to occur because
the incision went along the skin line at the PIP joint. The spindle-shaped flap also closely matched
the shape of the soft tissue defect after the contracture dissection (Fig. 4), Although the transposition
flap typified by the digitolateral flap has similar skin lines, it takes a random-pattern that moves away
from the distal pedicle and causes twisting in this area; thus, the DAP flap is considered to be a useful
technique in terms of securing stable and reliable blood flow and not twisting the skin.

In this case, it was necessary to cover the fingers to keep the wound clean postoperatively. The flap
was engrafted without causing complications such as flap congestion and necrosis, and a favorable
course was observed.

To our knowledge, this is the first report of tissue defects on the volar side of the PIP joint due to
dissociation from PIP joint contracture in camptodactyly being covered with DAP flaps.

Conclusion
This report describes a case in which DAP flap transfer was used for soft tissue defect on the volar

side of the PIP joint due to dissociation from joint contracture in camptodactyly. The postoperative
course was favorable, and it should be considered to be a useful surgical method.
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