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Reconstruction of the Three-Dimensional
Mandibulofacial Defects Using a Single Cutaneous
Perforator-Based Fibula Osteocutaneous Flap

In Sook Kang,
Jun Gul Ko,

Ji Seon Choi,
Jin Soo Lim,
Min Cheol Kim

The reconstruction of the mandibulofacial defects is a difficult task when there are full-
thickness cheek defects involving mandible, inner mucosa and outer skin. There are sev-
eral reconstructive options for the coverage of large defects, but most of the methods are
complicated, and time- and effort-consuming. We hereby present a case of fibula osteocu-
taneous flap based on a single peroneal artery perforator in the reconstruction of a three-

dimensional mandibulofacial defects.
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INTRODUCTION

In the presence of full-thickness defects involving bony mandible,
inner mucosa, and outer skin, the reconstruction of the mandibu-
lofacial defects becomes complicated. First, it is difficult to make a
three-dimensional shape of the bone flap with two layers, inner
mucosa, and outer skin that would be similar to the anatomical
structure, which would lead to a good aesthetic outcome. Further-
more, mandible serves several important function, such as,
among others, mastication and speech. In this respect, for the re-
construction of mandibulofacial defects, it is important to fill the
tissue with good-quality vascular pedicle [1].

There are several reconstructive options for the coverage of
large defects, including the use of multiple free flaps, combination

tlaps, two skin paddles with independent perforators, as well as
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prelamination and prefabrication techniques [2]. Therefore, for
the effective reconstruction of wide and composite mandibulofa-
cial defects, a complicated, time- and effort-consuming method
should be chosen in numerous cases. At present, the most popular
method used to reconstruct this complex defect is the vascular-
ized fibula free tlap.

In this study, we present a case of fibula osteocutaneous flap
based on a single peroneal artery perforator in the reconstruction

of three-dimensional mandibulofacial defects.

CASE REPORT

A 68-year-old male presented with the right buccal abscess and
oral cutaneous fistula. The obtained biopsy results confirmed
buccal squamous cell carcinoma and the patient received preop-
erative chemotherapy (Fig. 1). Surgical procedures of the right
modified radical neck dissection and segmental mandibulectomy
were subsequently performed, resulting in three-dimensional de-

fects involving outer skin, inner mucosa, and bony structure (Fig.
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2A). The authors harvested a fibula osteocutaneous flap based on
a single septocutaneous perforator and resurfaced the full-thick-
ness defects including bone, inner mucosa, and outer skin.

After drawing a line connecting the most prominent points of
the fibula head and lateral malleolus, the center of skin paddle was
designed to be positioned approximately 3 cm behind the line. We
tried to include as many perforator vessels as possible in the skin
paddle, but there were limitations as confirmed by preoperative
computed tomography (CT) and Doppler (Fig. 2B). Through the

anterior incision, the peroneal muscle was elevated from the fibula

Fig. 1. Clinical presentation; oral-buccal fistula and ulceration on the
right buccal area.

periosteum, exposed to the anterior compartment muscle, and
detached from the fibula. The fibular osteotomy was performed,
and the interosseous membrane was transected from the distal to
proximal to the medial to lateral with the fibula traction in the lat-
eral direction, and the tibialis posterior muscle was divided. The
origin of the perforator was found and dissection was performed
until the tibioperoneal trunk was reached. At this time, the poste-
rior incision line of the skin paddle was drawn to complete the de-
sign of the skin paddle. Through the posterior incision, the soleus
muscle was detached from the posterior septum and the flexor
halluces longus muscle. After confirming that the perforator was
septocutaneous, dissection was performed and the flap elevation
was completed (Fig. 2C).

In order to reconstruct the bony defect, the harvested fibula
was segmented accordingly. We then folded the skin flap and
used one-third of that area to reconstruct the inner oral cavity,
while another third of that area was used to cover the outer skin
defect, the middle portion was de-epithelialized to be folded and
inset between the oral mucosa and the skin (Fig. 3).

No notable intraoperative events occurred during the surgery
and the flap remained viable throughout the recovery period. The

patient was discharged after 2 postoperative weeks without any
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Fig. 2. (A) Three-dimensional defects including inner mucosa, bone and outer skin formed after mandibulectomy. (B) Computed tomography
angiography. The arrow is indicating the septocutaneous perforator of the peroneal artery. (C) Havested fibula osteocutaneous flap based on a

single perforator.

www.e-acfs.org

215



Vol. 18, No. 3, 2017

Archives of Craniofacial Surgery

Fig. 3. (A) Intraoperative flap appearance after insetting. The hatched area refers to the part to be deepithelialized. (B) After fibula osteocutane-

ous flap reconstruction of the mandibulofacial defects.

Fig. 4. Postoperative results 6 weeks following reconstruction.

significant complications. To date, 6 weeks after the surgery, the

flap remains well-incorporated (Fig. 4).

DISCUSSION

The free fibular flap with microvascular anastomosis, first de-
scribed by Taylor et al. [3] in 1974 and popularized by Hidalgo [4]
in 1989, has become the first option for the mandibular recon-
struction.

The fibular flap could offers a good length of the dense cortical
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bone, as well as sufficient height to match the height of the mandi-
ble through the ‘double-barreling’ technique of the fibular, lead-
ing to better aesthetical results. In addition, it provides pedicle
based on the peroneal artery with a suitable diameter and has a
low risk of bleeding and infection. Furthermore, low donor-site
morbidity and the ability to have two team approaches simultane-
ously without the intraoperative position change are among the
major advantages of the fibular flap for the reconstruction of
mandible [1].

However, despite the advantages in the reconstruction of bony
structure, the major drawback of the method is in the poor quality
of its soft tissue component [5]. Accordingly, numerous papers
have been published proposing various techniques to make up for
this weakness. These include multiple free flap transfer or single
free flap with two separate skin paddles [5]. Furthermore, single
free flap with double skin paddle completely divided or de-epithe-
lialized based on two different skin perforators was reported to
reconstruct such composite defects [6]. A recent report showed a
three-dimensional printing technique to obtain digital models
and design the reconstructed mandible prior to the surgical pro-
cedure [7] and virtual surgical planning based on the CT and
computer-aided design [8]. In the same vein, there have been nu-

merous efforts to reduce the complications, including, among
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others, operative time and donor-site morbidity, especially with
regard to insetting of the flap. However, due to being cost-inten-
sive, these techniques are not available in all medical centers.

Peroneal vessels are usually branched from the posterior tibial
artery and run to the foot along the posteromedial border of the
fibula, responsible for the blood supply to the fibula, and located
between the tibialis posterior muscle and the flexor halluces lon-
gus, with a variety of nutrient vessels and musculocutaneous
branches. Several cutaneous vessels of peroneal vessels are located
at the junctions of the upper and middle thirds of the fibula and
are located between 15 and 27 cm of the fibula head. They are pre-
served during use of the skin paddle during surgery. The variation
of popliteal branching is known, and caution is needed, especially
in posterior surface of the fragile septum dissection, and there is a
great risk of multiple osteotomies of the fibula as well as the septal
perforator. Doppler and CT are widely used to detect this perfora-
tor, but we are not absolutely reliable because we encounter many
risks during the operation.

In our case, we elevated the single free flap of a sufficient size to
cover the defects based on a single perforator, separated the skin
paddle by de-epithelialization of an intervening strip of skin, and
covered the full-thickness defects of the mandibulofacial area.
Further studies are warranted to determine whether or not this
tibula osteocutaneous flap with a single perforator is on a par with
the outcomes of more complicated and more cost- and time-con-
suming methods. Overall, the proposed method can reasonably
be expected to enable a shorter operative time and a simpler oper-
ation without the use of expensive high technology. Also, its use
would enable reconstructive surgeons to avoid making extra use-
less effort.

Therefore, we contend that this technique as a good alternative
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in cases when large, noncontiguous defects cannot be covered by

simple free flaps.

PATIENT CONSENT

The patient provided written informed consent for the publica-

tion and the use of their images.
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