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ABSTRACT 
A perforator-based medial arm propeller flap was planned from the medial arm region near the medial elbow soft tissue 
defect as an alternative flap. The flap was elevated and rotated by 180˚ to the defect based on the perforator. The per-
forator-based medial arm propeller flap should be considered as an option for reconstruction of medial elbow soft-tissue 
defects. The flap is easy to harvest, the operation is quick, the donor area scar is well-hidden, and the skin in this area is 
elastic. However, in the proximal forearm region, a flap may not be safe enough.
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Introduction
Soft-tissue defects of the elbow may result from 

trauma, tumor, infection, and excessive pressure. Elbow 
soft-tissue coverage can be achieved using skin grafts, 
local flaps, pedicled flaps, and free flaps [1-6]. Elbow 
injuries that include exposed bone, joint, nerve, tendon 
without paratenon and implants require durable soft tis-
sue coverage. Medial arm skin flap is a great alternative 
for reconstruction of medial elbow soft-tissue defects. 
The vascular pedicle of the medial arm flap is supplied 
by the perforator arteries of the superior ulnar collateral 
artery and the brachial artery [7,8] (Figure1).

Hyakusa et al. first named the propeller flap in 

1991, when this flap was used as a subcutaneous pedi-
cled flap [9]. Hallock used the propeller flap based on a 
skeletonized perforating vessel [10]. The propeller flap 
has been less used in upper extremity reconstruction 
[11,12]. 

This paper presents a case with reconstruction of 
a medial elbow defect using a perforator-based medial 
arm propeller flap. 

Case Report
A 23-year-old male patient presented with a skin 

defect in the right elbow medial region with an exposed 
orthopedic plate. Previously, he underwent surgery at 
another center for an intra-articular comminuted frac-
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ture of distal humerus. However,skin necrosis occurred 
in the surgery area after the operation. After being ad-
mitted to the hospital, a flap from the medial arm re-
gion was designed to cover the wound. 

The skin defect diameter (wound size) was 2 X 2 
cm. A line extending from the medial epicondyle to 
the anterior axillary line was drawn. A perforator was 
identified and marked on this line by using a handheld 
Doppler ultrasound (Figure 2). The flap was planned to 

Figure 1. Schematic drawing showing the vascular anatomy of the flap. 

Figure 2. A 23-year-old man presented with a skin defect on the right 
elbow medial region with an exposed orthopedic plate.

Figure 3. All the skin margins of the flap were cut and the flap was 
separated from the muscle fascia. The major perforator which pene-
trated the triceps brachii muscle was not dissected until the basis of 
the perforator.

rotate 180˚ on the perforator. The inferior border of the 
flap was planned to be at the superior border of defect 
and the superior border of the flap was planned as the 
distance of the pedicle to the inferior border of the de-
fect, and the pedicle to the superior border of the flap to 
have the same length on the anterior axillary line. Thus, 
the flap was designed as the proximal site of the defect 
on the arm to close the entire defect and the scar area 
when rotated by 180˚. The flap width was based on the 
wound width.

The wound was debrided and irrigated before the 
flap coverage. The scar tissue that had recovered before 
was excised from the proximal forearm for durable cov-
erage. The dissection started from the anterior border 
of the flap and then proceeded to the posterior border 
of the flap at medial arm above the muscular fascia. Two 
perforators were identified and dissected with great 
care. All the skin margins of the flap were cut and the 
flap was separated from the muscle fascia. The minor of 
the two perforators was sacrificed to enable rotation of 
the flap (Figure 3). The major of the perforators which 
penetrated the triceps brachii muscle was not dissect-
ed until the basis of the perforator. The perforator was 
only skeletonized in the triceps brachii muscle to allow 
rotation of the flap without kinking and traction of 
the perforator. The flap was turned counter-clockwise 
by 180˚ to the defect. The flap was transposed to the 
defect with care to ensure a tension-free inset. The su-
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Figure 4. The flap was transposed to the defect with care to ensure a 
tension free inset. The superior donor site of flap was primarily closed 
and the remaining area was split thickness skin grafted.

Figure 5. A  Perforator Based Medial Arm Propeller Flap was used for 
soft-tissue coverage. Postoperative results at 6 months.

Figure 6. Radiographs of bone at the elbow. There was extension 
restriction of 15°-20° in the elbow joint. The flap and grafts applied 
have no effect on the restriction of joint movement. 

perior donor site of the flap was primarily closed and 
the remaining area was grafted with split-thickness skin 
(Figure 4). The operation lasted an hour. 

In the early postoperative period, venous conges-
tion was observed in the distal part of the flap. On post-
operative day one, the sutures in the distal part of the 
flap were removed to reduce the venous congestion. 
However, there was flap loss in the distal part of the 
flap. Debridement was applied to the necrotic area of 
the flap which covered the excised scar tissue area and 
it was closed with split-thickness skin graft. The arm 
and forearm were splinted posteriorly to immobilize 
the elbow joint for seven days.

At six months postoperatively no complications 
have developed (Figure 5). There was extension restric-
tion of 15°-20° in the elbow joint. The restriction was 
related to the fracture of the joint and to the elbow joint 

being held at 90° in the splint applied before the patient 
was admitted hospital for two months (Figure 6). The 
flap and grafts applied have no effect on the restriction 
of joint movement. 

Discussion
There are various methods for reconstruction of el-

bow soft-tissue defects. Skin grafting is the most simple 
method but it requires a vascularized bed and has the 
disadvantage of prolonged splinting and a patchy appear-
ance. Closure of an elbow soft-tissue defect with a flap is 
the more preferred technique rather than skin grafting. 
A pedicelled radial forearm flap (RFF) can be used for 
elbow reconstruction [13-15]. However, having to sac-
rifice the radial artery, which is one of the two major ar-
teries of the arm, is the main disadvantage of RFF, and a 
second disadvantage is the donor-site morbidity.

The latissimus dorsi flap can reach up to 6 to 8 cm 
distal to the olecranon and can be used as a pedicelled 
flap for elbow reconstruction [16,17]. But the pedi-
celled latissimus dorsi flap was reported to have the 
highest complication rate when it is used as the soft tis-
sue coverage of elbow defects [18].

Free tissue transfer is the last resort for elbow 
reconstruction, which can be used when there is in-
sufficient tissue in the region, for example in cases of 
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crush injuries [19]. Single-stage reconstruction with 
a free tissue transfer can provide excellent functional 
and cosmetic results, but it requires microsurgery skill 
and instruments. Patients with pre-existing morbidities 
cannot tolerate long lasting operations.

Blood supply to the medial arm skin comes from 
the superior ulnar collateral artery (65%), direct cuta-
neous branches from the brachial artery (20%), or both 
(15%) [20]. Matlobut et al. studied vascular supply to 
the medial side of the arm and found that the superior 
ulnar collateral artery was the most important blood 
supply to the medial arm flap [8].

The perforator fasciocutaneous flap of distal bra-
chial artery was described as the new perforator flap 
and the center of the flap was measured as 11.5 cm 
above and 1.3 cm medial to the medial epicondyle of 
the humerus [21]. Another study determined that the 
medial arm skin blood supply originates from the su-
perior ulnar collateral artery, direct cutaneous artery, 
brachial artery and the superficial brachial artery [22]. 
An anatomic study determined that there are two areas, 
7.5 and 8.2 cm, proximal to the medial epicondyle in 
the medial arm. These areas always contain at least one 
perforator [23].

Based on this anatomic information, we planned a 
perforator-based medial arm propeller flap for recon-
struction of the medial elbow defect in the presented 
patient. Perforators of the flap arise from the superior 
ulnar collateral artery and the brachial artery [8,20-22]. 
The propeller flap was designed on a perforator with 
the greatest pulsation. 

The flap was planned to cover the scar tissue on 
the dorsomedial surface of the proximal forearm area. 
Coverage with a robust flap was planned particularly as 
this area is exposed to trauma and weight-bearing de-
pending on position. However, necrosis was observed 
in the distal part of the flap which was close to the ex-
cised scar tissue.

Zang et al. used freestyle perforator-based propel-
ler flaps for medial elbow reconstruction in 2 patients. 

The perforators were found to be 12 cm and 7 cm prox-
imal to the medial epicondyle. In a patient in that study 
venous congestion which developed in the distal flap 
was associated with excessive tension over the pedicle 
and this was corrected by removing tension over the 
pedicle [24]. In the presented patient there was no ten-
sion over the pedicle, but venous congestion developed 
in the distal part of the flap in the early period and over 
time. As the flap was planned to be narrow and this sec-
tion was far from the perforator, skin necrosis occured. 
The medial elbow soft tissue defect was successfully 
reconstructed with this flap in our case as in the cases 
described by Zang et al [24].

 Elbow region defects often require flap coverage, 
and this flap can be a good option for medial and pos-
terior elbow reconstruction. The operation is easy and 
quick, the donor area scar is well-hidden, and the skin 
in this area is elastic. The operation can be done under 
regional anesthesia as the same anatomic area is being 
worked on. As the flap donor site is adjacent to the de-
fect, color matching is good. The most significant dis-
advantage of the flap is that no tourniquet is used in the 
operation because of the anatomic area of the flap loca-
tion. If careful hemostasis is not done while raising the 
flap bleeding can occur in the surgical site. This makes 
it more difficult to locate perforators and increases the 
possibility of perforator injuries. 

Anatomic studies have been made related to define 
the localization of the flap perforators [8,20-22]. How-
ever, it is still not known exactly how much tissue can 
be supplied proximally with these perforators. There-
fore, further anatomic and clinical studies are required.
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