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Flaps from the lateral leg perfused by the distal 
perforators of the peroneal artery have been 
extensively used for distal leg and foot recon-

struction.1 These distal perforators are consistently 
present at the union of the middle and distal thirds 
of the leg.11 Ruan and colleagues incorporated the 
main trunk of the peroneal artery to rotate the 
same flap proximally toward the knee.20

In a previous abstract, we introduced a modi-
fication to the peroneal artery perforator flap for 
increasing pedicle reaching distance and arc of 
rotation, enhancing its versatility. We create a tun-
nel through the interosseous membrane, through 

which the flap can be passed, circumventing the 
need to rotate around the fibula.5 This novel flap 
reaches the entire knee and distal femur. We pres-
ent our 12-patient, 4-year experience with ante-
grade peroneal flap through the interosseous 
membrane.

ANATOMICAL STUDY
An anatomical study was performed in five 

fresh adult human cadavers. A peroneal flap based 
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Background: Antegrade peroneal flaps can be rotated around the fibula to 
cover defects in the lower leg and lateral knee. However, these flaps cannot 
reliably cover the distal femur and anterior and medial knee. In the present 
article, the authors describe a novel technical modification that involves creat-
ing a tunnel through the interosseous membrane, through which the flap can 
be passed, circumventing the need to rotate around the fibula, allowing it to 
reach the entire knee and distal femur.
Methods: An anatomical study was performed in five cadaveric specimens to 
measure the gain in pedicle reaching distance when the flap is tunneled com-
pared to transferred around the fibula. A clinical study in 12 patients was also 
performed to measure the gain in pedicle reaching distance and the long-term 
viability of the tunneled interosseous flap.
Results: In the anatomical study, the mean reaching distance was 7.4 ± 0.9 cm 
for the flaps rotated around the fibula and 17.0 ± 1.6 for the tunneled interos-
seous flaps (p < 0.001). In the clinical study, the mean reaching distance was 2.6 
± 1.4 cm for the flaps rotated around the fibula and 11.4 ± 2.4 for the tunneled 
interosseous flaps (p < 0.0000000001). Patients were followed for up to 4 years 
(mean, 2.5 years). All flaps survived completely, and there were no complications.
Conclusion: By passing the antegrade peroneal flap through the interosse-
ous membrane, instead of around the fibula, the flap reaching distance can 
be increased by approximately 8 cm, allowing for effective coverage of distal 
femur and knee defects. (Plast. Reconstr. Surg. 138: 713, 2016.)
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on the distal perforator was raised from the lateral 
leg. The flap was raised to the piercing point of the 
distal perforator and continued to the main trunk 
of the peroneal artery, which was ligated distal to 
the origin of this perforator and dissected proxi-
mally to its origin at the bifurcation of the tibiope-
roneal trunk. The flap was transferred around the 
fibula to the anterior knee. The flap and pedicle 
are rotated en bloc 180 degrees proximally on the 
pivot point of the distal perforator to reach the 
knee area. The distance superior to the interarticu-
lar knee line that the flap could reach was recorded 
as the “reaching distance.” The same flap was 
brought back, tunneled through the interosseous 
membrane, and transferred to the anterior knee, 
and the new reaching distance was recorded.

PATIENTS AND METHODS
A clinical study with this same approach was 

performed with the approval of our local ethics 
committee. Patients with wounds around the knee 
or distal femur that could not be reached by passing 
the antegrade peroneal flap around the fibula were 
prospectively enrolled. Twelve consecutive patients 
presented with burns, traumatic injuries, or exposed 
hardware (nine knee, two distal femur, and one 
proximal tibia). The mean age of the patients was 
37 years (range, 19 to 62 years). Four were female, 
two were smokers, one was diabetic, and one was an 
alcoholic. Average time from injury to presentation 
was 3.1 months. Mean defect area was 155 cm2.

We used paired two-tailed t tests to compare 
the mean flap reaching distances of the antegrade 
peroneal flap through the interosseous membrane 
to the flap passed around the fibula (α = 0.05). 
The defect pattern is transferred to the postero-
lateral part of the leg where the flap is designed 
with the longitudinal axis in a vertical position. 
The superior border is placed 6 cm distal to the 
popliteal crease. The distal peroneal perforator 
must be incorporated into the flap. Its exit point 
is approximately one-third of the way up from 
the lateral malleolus to the superolateral border 
of the fibula. Computed tomographic angiogra-
phy can be used to accurately locate the perfora-
tor and estimate the pedicle length. However, we 
operated in rural areas where computed tomogra-
phy was not available, so we relied on a portable 
Doppler probe. Mean flap area was 227 cm2, and 
mean pedicle length was 16 cm.

The lower limb is prepared and a pneumatic 
tourniquet is applied without previous exsanguina-
tion. The flap is harvested proximal to distal with 
4× loupe magnification (Fig. 1). The dissection is 

performed in the supra-aponeurotic plane. The 
sural nerve is preserved and left in place. A large 
perforator near the junction of the middle and 
lower thirds of the lateral leg is raised with the flap. 
This is the perforator described by Wang for pero-
neal free flaps for upper extremity reconstruc-
tion.6 The distal perforator is usually accompanied 
by a clearly visualized vein. The distal perforator is 
dissected to its origin in the peroneal artery, and 
the fascial attachments and collateral branches to 
the soleus and flexor hallucis longus muscle are 
ligated. The dissection of the skin island is com-
pleted from the anterior part of the leg.

The peroneal artery is exposed through the 
flexor hallucis longus muscle and dissected proxi-
mally to its origin at the tibioperoneal trunk. 
Because of concern about sacrificing a major 
source vessel to the foot, we put a vascular clamp 
in the distal peroneal artery before sectioning to 
confirm sufficient perfusion of the foot in the 
absence of the peroneal artery. It is not neces-
sary to include a portion of the flexor hallucis for 

Fig. 1. (Left) A peroneal flap based on the distal perforator is 
raised to the piercing point of the distal perforator and contin-
ued to the main trunk of the peroneal artery. (Right) The flap is 
tunneled through the interosseous membrane and transferred 
to the anterior knee.
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protection of the vascular pedicle. We prefer to 
dissect the pedicle without the muscle because 
this makes it easier to go through the interosseous 
membrane. Ideally, indocyanine green angiogra-
phy would be used intraoperatively to assess the 
flap survival area before transferring the flap.

We transfer the flap around the fibula to the 
area of the anterior knee, and the reaching dis-
tance is recorded. The interosseous membrane 
is then approached through the tibialis posterior 
muscle. A 6-cm incision is made through the inter-
osseous membrane. Blunt dissection is carried to 
the anterior compartment adjacent to the tibia 
(medial to the anterior neurovascular pedicle) by 
passing the index and middle fingers against the 
tibia. If the defect does not lie over the pedicle, 
we create a second anterior incision to pass the 
flap. Once the subcutaneous tissue is reached, the 
skin of the anterior leg is incised against the fin-
gertips, which now pass through the aperture. A 
large forceps is passed anterior to posterior; the 
tip of the flap is grabbed with the forceps and tun-
neled anteriorly through the interosseous mem-
brane. The vascular pedicle reaches the anterior 
tibial pedicle as a leash, and the flap reaching dis-
tance is again recorded. A split skin graft is used 
for closure. The patient is turned to the supine 
position, and the flap is set in place. We provide 
a video summarizing the procedure here. (See 
Video,  Supplemental Digital Content 1, which 
shows a 21-year-old man who was hit by a car while 
on his motorcycle, resulting in exposed internal 

luxation of his right knee. We performed an ante-
grade peroneal flap through the interosseous 
membrane to cover the defect. This video summa-
rizes how the surgery is performed, available in 
the “Related Videos” section of the full-text article 
on PRSJournal.com or, for Ovid users, available at 
http://links.lww.com/PRS/B831.)

RESULTS
In the anatomical study, the mean reaching 

distance was 7.4 ± 0.9 cm for the peroneal flaps 
passed around the fibula and 17.0 ± 1.6 cm for the 
flaps passed through the interosseous membrane 
(p < 0.001). In the clinical study, the mean reach-
ing distance was 2.6 ± 1.4 cm for the peroneal flaps 
passed around the fibula and 11.4 ± 2.4 cm for the 
flaps passed through the interosseous membrane 
(p < 0.0000000001). The differences in reach-
ing distances between the cadaveric and human 
studies are expected because of the differences 
in tissue compliance. Patients were followed for 
up to 4 years (mean, 2.5 years). All flaps survived 
completely, and there were no complications. 
There were no symptoms related to interosseous 
membrane disruption or compromised perfu-
sion of the foot. In patients whose injury did not 
involve the knee, ambulation was regained shortly 
after postoperative recovery. For the patients who 
had knee joint involvement, functional recovery 
depended more on the underlying joint abnor-
mality than on the flap coverage.

Video. Supplemental Digital Content 1 shows a 21-year-old man 
who was hit by a car while on his motorcycle, resulting in exposed 
internal luxation of his right knee. We performed an antegrade pero-
neal flap through the interosseous membrane to cover the defect. 
This video summarizes how the surgery is performed, available in 
the “Related Videos” section of the full-text article on PRSJournal.
com or, for Ovid users, available at http://links.lww.com/PRS/B831.

http://links.lww.com/PRS/B831
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CASE REPORT

Case 1
A 19-year-old man presented after a motorcycle accident. 

He suffered displaced fractures of the distal thirds of the tibia 
and fibula, fracture of the femur, and exposed fracture of the 
tibial plateau with destruction of the integument of the anterior 
knee (Fig. 2). He underwent knee joint surgery and was referred 
to our unit for flap coverage. A 24 × 14-cm peroneal flap was 
harvested from the posterolateral leg. A 12-cm incision was made 
at the interosseous membrane against the fibula, and a tunnel 
was created through the extensor muscles. The flap was easily 
tunneled. The patient was placed in the supine position, and the 
flap was inset on the knee. Complete healing was observed by 
postoperative day 15. The fractures were eventually treated with 
osteosynthesis.

DISCUSSION
Coverage of the knee area may be success-

fully performed with several flaps that each have 
indications and limitations.7 We described our 
experience with a modification of the peroneal 
artery perforator flap in which the flap is tunneled 
through the interosseous membrane instead of 
around the fibula to enhance its reaching distance 
by approximately 8 cm, extending its application 
to defects of the distal femur and anteromedial 
knee.

Despite not incorporating the sural nerve or 
deep fascia, the flap dimensions in our series are 
in concordance with those reported by Wang and 
colleagues.6 This “neurovascular axis” was thought 
to be essential to large flap viability; however, 
long-term survival of our flaps might be explained 
by the existence of direct arterial or venous com-
munications between the perforators above the 
deep fascia.8

Our findings suggest that, for reconstruction 
of the distal femur or anteromedial knee area, the 
peroneal flap should be passed through the inter-
osseous membrane. When the lesion involves the 
posterolateral knee or lower leg, passing the pero-
neal flap around the fibula reaches these defects 
directly.

Although fractures of the tibia and fibula in 
the area of the perforator might suggest against 
use of this flap, it is not an absolute contraindica-
tion. In these cases, in addition to preoperative 
Doppler imaging, direct observation of the per-
forator by a longitudinal posterior approach was 
used before flap elevation.

CONCLUSIONS
By passing the antegrade peroneal flap 

through the interosseous membrane, instead of 
around the fibula, the flap reaching distance can 

Fig. 2. (Above, left) This patient presented with traumatic injury 
to the anterolateral knee with displaced fractures of the tibia and 
fibula. (Above, right) An antegrade peroneal flap is harvested. 
(Below, left) The flap passed through the interosseous mem-
brane can effectively cover the defect without tension. (Below, 
right) Two weeks postoperatively, the defect is effectively cov-
ered, and the donor site has healed without complications.
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be increased by approximately 8 cm, allowing for 
safe and reliable coverage of distal femur and 
anteromedial knee defects.
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