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INTRODUCTION
Although microvascular tissue transfer has become the 

gold standard to reconstruct complex defects in the lower 
extremity, recent developments based on anatomical studies 
and clinical experience have extended the reconstructive 
possibilities utilizing perforator-based local flaps.1–4 Innova-
tive methods such as tissue engineering are promising but 
are clinically not available yet.5–7 Microsurgically dissected 
pedicled perforator flaps have been shown to be a reliable 
and locally available method for soft tissue reconstruction 
of the distal extremities.1,3 However, despite preoperative 
mapping of the main perforators, intraoperative findings 

may differ and render harvest of a pedicled flap impos-
sible.8,9 Other local alternatives such as muscle flaps are 
limited in reach and often not available. Therefore, when 
planning a pedicled perforator flap, it is mandatory to have 
a reliable back-up plan if no adequate perforator is found 
intraoperatively.10 The free peroneal artery perforator flap 
is a useful and versatile flap because of its constant vascu-
lar anatomy.11,12 It can be harvested from the same extrem-
ity without sacrificing a main vessel of the leg. As primary 
closure of the donor site is possible up to 6 cm in width, it 
represents an alternative for defects amenable to propeller 
flap reconstruction. In this study, we describe the use of the 
free peroneal artery flap as an option when intraoperative 
findings do not allow harvesting a propeller flap.

MATERIAL AND METHODS
A retrospective chart analysis was carried out to identify 

patients who presented with isolated soft tissue defects of the 
distal lower and upper extremities over a 2-year period. Only 
patients considered candidates for propeller flap recon-
struction were included. Patients with multilevel injuries of 
the same extremity, vascular injuries, and radiation defects 
were excluded. Before surgery, mapping of perforators adja-
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cent to the defect was carried out with a handheld Doppler 
probe. Cutaneous perforators of the peroneal artery were 
also marked as a rescue option. Surgery was performed with-
out a tourniquet. Through an exploratory incision, the size 

and location of preoperatively marked perforators were as-
sessed. Only when an adequate perforator was found, a pro-
peller flap was harvested. If no sizeable perforators could 
be located, other local options such as an advancement 
flap were evaluated. When no simple method was available, 
the free peroneal artery perforator flap was elevated and 
transferred. Data were analyzed in regard to mechanism of 
trauma, size and location of the defect, location of the per-
forator, reliability of the preoperative localization through 
Doppler sonography, and postoperative complications.

RESULTS
From June 2006 to July 2008, 16 patients (12 male, 4 

female) with isolated soft tissue defects of the distal up-
per and lower extremities presented for reconstruction 
with propeller flaps. The average age was 52.3 years, with 
the postoperative follow-up of 11 months. Nine patients 
had posttraumatic defects, 4 patients experienced dehis-
cence and infection after orthopedic surgery, 1 patient 
presented with postburn contracture, 1 after tumor re-
section, and 1 with pressure ulceration (Figs.  1–3). On 
average, 2.6 surgical debridements were performed be-
fore soft tissue reconstruction. The defect size averaged 
30.5 cm2 ranging from 3 to 165 cm2. In 6 patients, no ad-

Fig. 1. Soft tissue defect after releasing a compartment syndrome and double plating 
of a comminuted distal radius fracture. Exposed extensor tendons second and third 
extensor compartments. Propeller flap planned from palmar forearm.

Fig. 2. Harvesting the peroneal artery perforator flap after encoun-
tering inadequate palmar perforators.

Fig. 3. Final result 9 months postoperatively displaying color mismatch.
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equate perforators could be located intraoperatively. In 2 
patients with small defects, a local advancement flap was 
available. In four cases, the free peroneal artery flap was 
used for immediate soft tissue reconstruction (Table 1). 
All flaps were harvested from the ipsilateral side. The flap 
size ranged from 12 to 50 cm2. The pedicle length did not 
exceed 4 cm. The recipient vessels were the anterior tibial 
artery, the radial artery, and, in 2 cases, the posterior tibial 
artery. Only one vein was anastomosed in all flaps. The do-
nor site was closed primarily in 3 patients, and in 1 case, a 
skin graft was required. No arterial or venous occlusion oc-
curred during the postoperative course (Figs. 4–7). One 
patient developed a hematoma under the flap postopera-
tively, which was drained by suture release. This resulted 
in prolonged wound healing over 4 weeks. No flap loss oc-
curred. One secondary thinning procedure was required. 
The color match was excellent in lower-extremity recon-
struction, whereas a visible color mismatch resulted when 
transferred to the upper extremity (Fig. 3).

DISCUSSION
Perforator-based local flaps represent an increasingly 

popular option for soft tissue reconstruction of complex 
defects of the extremities.13–17 As these flaps are harvested 
adjacent to the defect, they offer the advantage of similar 
texture, thickness, and pliability to match the recipient 
site. Most flaps can be harvested in a suprafascial plane, 
thus minimizing donor site morbidity. Propeller flaps al-
low for a closure through a rotational transposition con-
trary to advancement flaps where the defect is closed by 
the approximation of potentially compromised wound 
edges.3,17–20 This may prove advantageous in complex 
wounds.

Preoperative planning of local perforator flaps is com-
parably simple. Most often, the handheld Doppler probe 
is used for the localization of potential perforators.3,8–10 
Although the constant anatomy of perforators from the 
posterior tibial artery may preclude the use of a Doppler 
probe, we prefer to preoperatively verify the location of 
perforators as a lack of sizeable vessels leads to signifi-
cantly more complex procedures. Besides the use of the 
Power Doppler, imaging tools such as near-infrared in-
docyanine green angiography (ICGA) may visualize the 
arterial perfusion pattern in the future.21 Other methods 
such as thermography and spectrometry are clinically not 
yet reliable enough for mapping perforators.22–24 In this 
series, only 1/3 of the patients with no sizable perforators 
were amenable to local advancement flap reconstruction. 
In 2/3 of cases, free tissue transfer was required for soft 
tissue reconstruction.

The free peroneal artery flap represents a good op-
tion when a thin and pliable flap is required.25,26 Its short 
vascular pedicle is adequate when recipient vessels are 
located superficially.27,28 To further increase reach, the 
pedicle may be planned eccentrically without compromis-
ing flap perfusion. Donor site morbidity is minimal both 
functionally and aesthetically. The flap is a popular choice 
for intraoral soft tissue reconstruction due to its pliability, 
minimal bulk, and relative hairlessness.25 In the distal ex-Ta
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tremities, these qualities prove advantageous to allow the 
use of regular footwear. In upper-extremity defects, thin 
flaps improve cosmesis.27 As the distal upper extremity is 
rarely covered by clothing, good color match is mandatory 
for an aesthetically acceptable outcome.29,30 We found that 
the peroneal artery flap showed a noticeable color mis-
match when transferred to the upper extremity. This can 
be avoided with flaps harvested from the upper extremity, 

which were not available in that patient. Despite this, all 
patients were pleased with the aesthetic result. In 1 case, a 
secondary procedure was required to improve cosmesis at 
the recipient site. One patient complained about a discol-
oration at the donor site.

The peroneal artery perforator flap is technically very 
demanding due to the small caliber of the perforator and 
its short pedicle. Contrary to other studies, we only achieved 

Fig. 4. A 14-year-old patient after lawn mower injury. Posterior-medial view. Propeller 
flap planned based on posterior tibial artery perforator.

Fig. 5. Lateral view preoperatively, peroneal artery perforator marked.

Fig. 6. Immediate postoperative view.
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a pedicle length of up to 4 cm.25–28 This might be too short 
when used in the lower extremity. Eccentric placement of 
the skin island may partially overcome this challenge. De-
spite the short and small pedicle, the ease of harvest out-
weighs the microsurgical challenge of the transfer.25–28 In 
distal extremity defects, it can be considered an alternative 
to the ALT flap in small defects in close proximity to the 
recipient vessels.27 If the zone of injury requires a longer 
pedicle, we consider the peroneal artery perforator flap less 
ideal. In these cases, the ALT flap supplies a much longer 
vascular pedicle with a significantly larger vessel size. This 
improves reach and tailors to a more proximal site of the 
anastomosis. The thicker fat layer generally found in the 
ALT flap can be thinned to match the contour of distal de-
fects, either primarily or at a second stage.

This study has limitations due to its retrospective na-
ture and small sample size. Further studies are needed to 
evaluate specific indications favoring the peroneal artery 
flap over other perforator flaps in soft tissue reconstruc-
tion of the extremities.

CONCLUSIONS
We consider the peroneal artery perforator flap as an 

option for soft tissue defects amenable to reconstruction 
with pedicled perforator flaps. However, if extensive soft 
tissue damage adjacent to the defect rules out the use of 
local perforator flaps, the short vascular pedicle inherent 
to the peroneal artery perforator flap makes this flap a 
suboptimal choice. Based on our own and other authors' 
experiences from the literature, we prefer perforator 
flaps with a long vascular pedicle such as the ALT flap in 
these circumstances over the peroneal artery perforator 
flap.
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