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ABSTRACT 

Background: Distal fingertip amputations with exposed bone is challenging for the surgeon to manage. In order to re-
construct a good sensate pulp with appropriate closure, various flaps are advocated in the literature. Of these, palmar 
advancement flap, first described by Moberg in 1964, comprises one of the most popular options. 
Methods: Thirteen patients (11 male, 3 female) with fingertip injuries were operated. Following the elevation of Moberg 
flap, proposed modifications were carried out. Joint mobility and pulp sensitivity were recorded as well and advancement 
scores were noted before and after the modification. These scores were assessed statistically. 
Results: No complications were noted and there was no need for additional surgery. Excellent joint mobility and pulp 
sensitivity were maintained. This modification showed a statistically significant improvement in the advancement (p<0.05). 
Conclusions: Moberg flap is a good option for the closure of fingertip defects. Some simple modifications, as described in 
here, can enhance the advancement while securing the entire advantages of the flap.
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Enhancement of Palmar Advancement Flap: 
A Simple Modification

Oguz Kayiran1, Ercan Cihandide2

Introduction
The hand is a unique part in the body in and plays 

important and often irreplaceable functions. In the in-
dustrialized world, occupational hand injuries need to 
be healed as soon as possible. Meanwhile, several heal-
ing techniques with various options are being applied 
to hundreds of thousands of patients by experienced 
practitioners. 

Unlike other hand injuries, fingertip amputations 
need additional attention in order to establish a normal 
pulp sensibility and maximum range of motion, and 
like others to maintain the upmost level of hand func-
tioning.

In 1964, the volar advancement flap was first de-
scribed by Moberg for the reconstruction of pulp de-
fects of the thumb (1). This flap is a pedicled advance-

ment flap proximally based on an intact skin pedicle 
including both neurovascular bundles. This technique 
establishes a successful neurosensation of the pulp with 
a limited advancement as well. However, a simple mod-
ification as described here, and never been reported 
elsewhere, can enhance additional advancement.

Patients and Methods
The study was performed with informed consents 

obtained from all participants.
Technique
Thirteen patients (11 males, 3 females) with fin-

gertip injuries were operated under regional anaes-
thesia. Palmar advancement flap was raised over the 
parathenon (1) (Figure 1a). Both neurovascular bun-
dles were included in the flap so that neurosensible 
coverage is accomplished (Figure 1b). To increase the 
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ABSTRACT 
Extensor tendon injuries are common tendon injuries of the hand. Crush and avulsion injuries were seen more rarely, 
which often lead to tendon and skin defect at the affected site. Some reconstruction methods including grafts and flaps 
were reported for tendon defects. In this study, we report a saw injury case of middle finger with skin and tendon defect 
reconstructed in one stage with dorsal metacarpal artery and juncturae tendinum flap with the 6-month follow-up result.
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Single-stage reconstructıon of skin and tendon defect of finger with 
dorsal metacarpal artery flap: A case report

 Musa Kemal Keles, Bekir Unal, Ugur Horoz, Feridun Elmas, Ali Teoman Tellioglu

Introduction
Extensor tendon injuries are prone to trauma due 

to their superficial location and lack of overlying subcu-
taneous tissue [1]. Laceration, crush, and avulsion are 
common extensor tendon injuries [2]. Lacerations are 
the most common injury type seen in clinical practice 
and simple lacerations can be easily repaired under lo-
cal anesthesia in the emergency room. Although crush 
and avulsion injuries are relatively rare, they often leave 
a tendon gap at the repair site. Particularly in zones I-V, 
a 1 mm tendon defect in the extensor tendons may 
cause a 20-degree extension loss or decreased digital 
flexion [3,4]. To remedy such defects in the extensor 
tendon, a number of techniques have been described 
including tendon grafts, tendon transfers, two-stage 
tendon reconstructions, free tendon flaps, juncturae 

tendinum flap, local tendon flaps, and tendon lengthen-
ing techniques [5]. Moreover, such injuries are usually 
accompanied by soft tissue defects. Treatment of these 
combined defects poses a challenge to the surgeon. A 
sophisticated reconstructive approach is required for 
combined extensor tendon and soft tissue defects. 

In this study, we report a one-stage technique for 
reconstruction of both the tendon gap and skin defect.

Case Report
A 45-year-old male patient was referred to our de-

partment after being injured by a wood saw. Physical 
examination revealed a defect of the tendon and skin 
in left 3rd finger zones 3-4 (Figure 1). The bone was 
exposed; however, the PIP (proximal interphalangeal) 
joint was intact. He had an extension deficit in his 3rd 
finger with 1.8 cm central slip defect. He also had inju-
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Figure 1. Preoperative view of defect.

Figure 2. Radiographic image. 

Figure 3. Intraoperative view of flap design.

Figure 4. Postoperative 6-month result.

ries in his 2nd and 4th fingers that were not complicat-
ed by tendon injury. He had no previous trauma history 
or concomitant diseases. He had no history of drug use. 
X-ray was normal (Figure 2).

A reversed 2nd dorsal metacarpal artery perforator 
based flap was planned for both the tendon and skin 
defect reconstruction (Figure 3). Under general anes-
thesia, 5 cc of local anesthetic (Lidocaine HCl 20 mg/
ml) was applied in order to reduce postoperative pain. 
After cleaning the necrotic tissue from the wound, a 3 
×3.5 cm reversed 2nd dorsal metacarpal artery perfora-
tor based distal pedicled skin flap, including a 2 cm long 
juncture tendineum, was dissected. Care was taken to 
prevent shearing the tendon from the skin flap. After 
passing through the skin tunnel, the flap was adapted to 
the defective tendon and skin with 4-0 nonabsorbable 
sutures. The flap donor site incision was closed primar-

ily. A neutral hand splint was applied to relieve pedicle 
tension. In the early postoperative period, mild venous 
insufficiency occurred, which regressed by itself. Al-
though 3 mm of necrosis occurred in the distal part of 
the flap, after delicate debridement, the site healed sec-
ondarily. At six-month follow-up, the patient’s symp-
toms had decreased and closure of the defect had been 
achieved (Figure 4). PIP joint extension was normal. 
The range of motion (ROM) of the PIP joint was 90 
degrees. 

Discussion
Extensor tendon defects are often complicated 

by loss of skin. In the treatment strategy, the surgeon 
must focus on solving both tendon and soft tissue de-
fects. Firstly, as in all tissue defects, before attempting 
reconstruction, debridement of all devitalized tissue is 
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Figure 5. The picture of range of motion (ROM) of the PIP joint during 
the flexion of the third finger.

essential. Secondly, if any bone fracture exists, osseous 
fragments must be stabilized before repair of the soft 
tissues. Thirdly, reliable soft tissue coverage must be 
provided for the exposed tendons and bony structures.

Several local flap options, such as reverse cross fin-
ger flaps, homodigital island flaps, adipofascial turno-
ver flaps, and reverse dorsal metacarpal flaps, are rec-
ommended to cover dorsal digital soft tissue defects 
[6-9]. When a soft tissue defect is accompanied by a 
tendon defect, it is usually preferred to reconstruct the 
missing tendon by performing primary tendon graft-
ing, tendon transfers, and tendon lengthening tech-
niques at the time of soft tissue coverage [4,10]. Stage 
reconstruction of extensor tendons utilizing a silicone 
rod is rare, because creation of a secondary tendon 
sheath is not necessary as extensor tendons are ana-
tomically different from flexor tendons [11-13]. In our 
case, the first juncturae tendinum or intertendinous 
connection was used as a composite tendon-cutaneous 
flap to reconstruct the third extensor tendon central 
slip defect. Juncturae tendinum is fibrous connections 
between the extensor tendons of the digits proximal to 
the metacarpophalangeal joints [14]. These structures 
represent great variability in the anatomy of the exten-
sor; there are three juncturae that have many variations. 
Juncturae A, B, and C, respectively, connect the exten-
sor tendon of the index and long fingers, the long and 
ring fingers, and finally the ring and small fingers [15]. 

The functions that were thought to be associated with 
the juncturae are spacing of the extensor digitorum 
communis tendons, force redistribution, coordination 
of extension, and stabilization of the metacarpophalan-
geal joints. In this case, although we planned to include 
part of the digitorum communis tendon of the second 
finger preoperatively, we actually used type A junctur-
ae, located in a convenient position between the index 
and long finger. Therefore, a second donor site was not 
necessary for the tendon graft or tendon transfer and 
another tendon did not need to be sacrificed. Type 
A juncturae might be thin and loose [16]. This is the 
major disadvantage of using this this type of juncturae. 
However PIP joint ROM was good and extension func-
tion was normal three months postoperatively. 

A reverse dorsal metacarpal artery flap is a one-
stage option for reconstruction of dorsal digital defects; 
it has the advantages of good texture and color match, 
and minimal donor site morbidity, and it is a one-stage 
procedure [17]. The pedicle of this flap is reliable 
enough to be twisted over 180 degrees. However, ve-
nous drainage should be considered. In our case, mild 
venous congestion was encountered and eventually ne-
crosis with dehiscence occurred in the distal part of the 
flap. One of the disadvantages of this flap is that it is not 
a suitable option for restoring sensibility even when a 
branch of a dorsal sensitive nerve is included [18].

Combined tendon and dorsal metacarpal artery 
perforator flaps may be convenient choices for dorsal 
finger defects with tendon gaps. These flaps provide the 
advantages of one-stage reconstruction of the defect 
with vascularized tendon transfer. 
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