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ABSTRACT

Background: Soft tissue defects of lower limb particularly
middle and distal thirds presents a challenge for reconstructive
surgeons. Reconstructive options range from random local
flaps ending up to free flaps and including perforator flaps.
Posterior tibial artery perforator flaps present a very versatile
reconstructive option in light of their advantages.

Purpose: The objective of this article is to evaluate the
versatility of the islanded posterior tibial artery perforator
flaps for reconstruction of middle and distal thirds of the leg.

Patients and Methods: Seventeen patients were included
in this study in the period from February 2012 to September
2013. All patients were males, aged from 17 to 43 years. They
had posttraumatic small to medium sized pretibial skin defects.
Posterior tibial artery perforator flaps were elevated based on
a nearby perforator and rotated to cover the defect with skin
grafting of the flap donor site.

Results: The mean follow-up period was about 12 months.
All flaps survived and provided stable coverage of the defects.
One flap showed only marginal necrosis and managed con-
servatively. Two cases had partial losses of the skin grafts
and managed conservatively. One patient had infection and
managed conservatively. The flaps were aesthetically accept-
able in males, with similar tissue characteristics to the recon-
structed site.

Conclusion: The islanded posterior tibial artery perforator
flap does seem to be a reliable versatile fasciocutaneous flap
for coverage of small to medium sized pretibial soft tissue
defects of the middle and lower thirds of the leg.

INTRODUCTION

Soft tissue defects of the lower extremity, es-
pecially distal third of the leg, presents a formidable
challenge due to lack of reliable local flaps. Con-
ventional reconstructive options include local
random fasciocutaneous flaps, cross leg fasciocu-
taneous flaps, pedicled muscle or musclocutaneous
flaps or free flaps. All these procedures have their
limitations and associated morbidity at the donor
site [1].

Reconstruction now addresses not only soft
tissue coverage, but also takes into consideration
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functional recovery, infection control, and cosmetic
outcome. Evolution of perforator flaps started when
survival of free flaps had already reached 98% [2].

Quest for refinement and reduction in donor
site morbidity resulted in the development of the
perforator flap. Perforator vessels are those where
the source artery is deep and the branch that carries
blood to the fasciocutaneous tissues passes through
the overlying deep fascia [3].

There are three types of perforators; direct
cutaneous perforators, septocutaneous perforators,
and musclocutaneous perforators [4]. Musclocuta-
neous perforators are named according to the mus-
cle perforated. Other perforators are named accord-
ing to the name of the proximal source artery [5].

Venkataramakrishnan et al. [6], were the first
to report posterior tibial artery perforator based
flaps as local V-Y advancement flaps that totally
eliminated the need for microsurgery. Hallock [7]
reported a 180-degree rotation of a local posterior
tibial artery perforator flap as early as 1993, which
now would be called a propeller flap as an another
method allowing primary donor site closure [8].

One advantage of these perforator flaps is pres-
ervation of the posterior tibial source artery and
the function of adjacent muscles. This can be used
as a free flap [9,10], but is an even better option as
a local flap for the distal leg that can completely
avoid any microanastomoses [11,12,13]. Another
advantage is that tissues similar to the recipient
site in texture, thickness, color and hair bearing
qualities can be reestablished.

The purpose of this study is to evaluate the
versatility of the posterior tibial artery perforator
flaps for reconstruction of small to medium sized
posttraumatic pretibial defects of the middle and
distal thirds of the leg.



PATIENTS AND METHODS

This study was done at The Department of
Plastic and Reconstructive Surgery, Menoufia
University Hospitals. It was done in the period
from February 2012 to September 2013, with a
follow-up period of an average of 12 months. The
study included 17 patients, all were males, their
age ranged from 17 to 43 years.

The defects were pretibial, small to medium in
size, located about the middle and distal thirds of
the leg, caused by motorcycle accidents, and asso-
ciated with fracture of one or both bones of the
leg. Ten patients had middle third pretibial defects
and seven patients had distal third pretibial defects.
Fractures were fixated with ether external or inter-
nal fixation by orthopeadic surgeons and the pa-
tients were referred to our Plastic Department for
coverage of soft tissue defects.

Surgical technique:
Preoperative detection and marking of perfora-

tors near the skin defect was done by an 8 MHz
hand held Doppler. The flap was drawn adjacent
to the defect, around the marked perforator as the
pivot point of the flap, taking into account the size
of the defect. The patient was placed supine, under
spinal anesthesia, with flexion of the knee and
external rotation of the leg.

A tourniquet was inflated without prior exsan-
guinations to facilitate identification of perforators
as they remain filled with blood. All flaps were
dissected under loupe magnification. An explor-
atory incision was done along the defect side of
the flap, and dissection started in a subfascial plane,
keeping in mind the expected site of the perfora-
tor(s). Once suitable perforator(s) was/were found,
the dimensions of the flap were confirmed or
changed to the extent as required.

Flap margins were then incised all around, so
as to island the flap on the selected perforator.
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Adequate release of all fascial strands around the
perforator(s), with dissection around the perfora-
tor(s) down into the intermascular septa to gain
additional length, was carried out to facilitate
rotation of the flap without kinking of the perforator.

The tourniquet was deflated, hemostasis was
done, and viability of the flap was evaluated. The
flap was rotated or advanced into the defect and
the position of the perforator was once checked
again to avoid kinking of the perforator. The flap
was inset and sutured into the defect and the flap
donor site was skin grafted with split thickness
grafts. The angle of Flap rotation ranged from
about 30 to 120 degree as we could be able to find
sizable perforator above or beside the defect re-
spectively.

RESULTS

The whole seventeen flaps survived completely
without flap loss. The average size of the flap was
about 12x7cm. In one case, there was partial mar-
ginal flap necrosis at the edge farther from the
perforator, managed conservatively with debride-
ment and frequent dressing and healed spontane-
ously. The skin graft take was complete except in
two cases, where there were patchy skin graft
losses, managed conservatively and healed spon-
taneously.

Wound infection at the flap site had occurred
in one patient, and managed by culture specific
antibiotic and frequent dressing and healed un-
eventfully. None of the patients showed any sort
of vascular impairment or sensibility changes due
to dissection of flap perforators down to the pos-
terior tibial axis.

The flaps provided stable coverage of the pretib-
ial defects with adequate soft tissue contour and
with similar characteristics to the lost skin in terms
of texture, thickness, and color (Figs. 1,2,3).

Fig. (1-A): Pretibial defect at distal third of leg, with marking
of 2 perforators.

Fig. (1-B): Flap totally elevated and  islanded on two septo-
cutaneous perforators.
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Fig. (1-C): The flap advanced into the defect. Fig. (1-D): Early postoperative result with skin grafting above
and below the flap.

Fig. (2-A): Pretibial defect of the distal third of leg. Fig. (2-B): The flap is totally elevated and islanded on a
perforator above the pretibial defect.

Fig. (2-C): The flap rotated about 30 degree into the pretibial
defect.

Fig. (2-D): Flap donor site skin grafted.



DISCUSSION

Soft tissue defects of the lower extremity, es-
pecially distal third of the leg, presents a formidable
challenge due to lack of reliable local flaps. Con-
ventional reconstructive options include local
random fasciocutaneous flaps, cross leg fasciocu-
taneous flaps, pedicled muscle or musclocutaneous
flaps or free flaps. All these procedures have their
limitations and associated morbidity at the donor
site [1].
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Reconstruction now addresses not only soft
tissue coverage, but also takes into consideration
functional recovery, infection control, and cosmetic
outcome. Evolution of perforator flaps started when
survival of free flaps had already reached 98% [2].
The reliability of flaps designed on the posterior
tibial vessels was first demonstrated by Zhang et
al. [14], and later by Masquelet and Romana [15]
and Wu et al. [16].

Several clinical studies elucidated the specific
vascular anatomy of the anteromedial aspect of
the leg, indicating the upper and middle thirds as
the most suitable regions which one should select
to harvest local flaps based on perforator branches
of the posterior tibial artery [17,18].

Robotti et al. [11], in their study had performed
posterior tibial artery perforator flaps in 24 patients
for reconstruction of soft tissue defects of the leg
after tumor excision. They had a uniformly suc-
cessful result except for a partial flap necrosis
which had been managed conservatively and healed
spontaneously, and one case of hematoma which

Fig. (3-A): Pretibial defect of the middle third of leg. Fig. (3-B): Flap totally elevated and islanded on a  perforator
adjacent to the defect.

Fig. (3-C): The defect debrided, and the flap rotated about
120 degree into the defect.

Fig. (3-D): Flap donor site skin grafted.

Fig. (3-E): Early postoperative result with adequate coverage
of the defect.
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was drained without consequences on the final
outcome. They stated the advantages of these
perforator flaps as a quick and safe procedure,
which provide good contour with excellent color,
texture, and thickness match, with long term sta-
bility of the reconstruction at the expense of min-
imal donor site morbidity. These results are com-
parable with our results in terms of the minimal
complication and the advantages of these perforator
flaps.

Marcelo et al. [19], in their study performed 24
perforator flaps based on perforators from the three
main vessels of the leg to cover skin defects of the
middle and distal segments of the leg. In nine
cases, the perforators originated from the fibular
artery, in ten cases the perforators originated from
the posterior tibial artery, and in five cases the
perforators originated from the anterior tibial artery.
The mean size of the flap was 12x5cm. The flaps
were fully viable in 20 cases and partially viable
in four cases. These four cases were either heavy
smokers or old aged. In our study we had less
number of partial flap necrosis, but we have a less
number of patients in our study. We had no old
age patients in our study, as our patients were
young and middle age motorcycle rider males.

Erdmann et al. [20], reviewed their 66 cases (in
5 years) of islanded distally based posterior tibial
perforator flaps and showed that the majority of
the flaps (53) were used for posttraumatic soft
tissue problems. The significant flap necrosis ne-
cessitating an alternative reconstruction, either by
free flaps or another pedicle perforator flaps, oc-
curred in 7% of cases. This was mostly encountered
in patient with peripheral vascular disease or dia-
betes or in patients who had unrecognized deglov-
ing at the flap territory. Contrary to their result,
we do not have significant flap necrosis in our
study, but we have a smaller number (17) of patients
in our study.

Keating et al. [21], used pedicled posterior tibial
perforator flaps in the treatment of 26 open fractures
of the distal third of the tibia (there were 8 Gustilo
type II and 18 Gustilo type III fractures). Only two
flaps underwent edge necrosis, which healed with-
out further surgery. These results are in accordance
with our results in terms of the minimal complica-
tion rate.

In conclusion, the results obtained in this study
indicate that, the posterior tibial artery perforator
based flaps add viable option to the armamentarium
of the reconstructive surgeon. It is simple versatile

technique, less time consuming, with minimal
donor site morbidity. It is ideal for reconstruction
of small to medium size pretibial defects of the
middle and distal thirds of the leg, with excellent
color, texture, and thickness match. Their disad-
vantages are their limited role in reconstruction of
large defects, variable location of the perforators,
and inapplicability in cases with injury (either
traumatic or surgical) to perforators or their skin
territories.
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