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Abstract

The reconstruction of oral commissure, lip and mucosa defects following tumour
resection is a challenging task to the reconstructive surgeon owing to the increasing
aesthetic and functional demands. The authors describe a case in which the use of
combined first–second toe web with dorsalis pedis flap was transferred and an optimal
result was achieved for the oral commissure, lip and buccal mucosa following resection
of squamous cell carcinoma and local flap failure.

Introduction

Selection of the appropriate flap is the key issue for reconstruc-
tion of facial defects. The reconstructive approach to defects in
the oral commissure, lip and oral mucosa should make every
attempt to preserve the function and cosmesis with a minimal
amount of morbidity. Oral commissure defect is a particular
challenge for reconstruction because the natural morphology
of the region is difficult to recreate. There are few tissues in
the body that have a morphology similar to that of the oral
commissure. Commonly used flaps such as the radial fore-
arm and anterolateral thigh flaps do not recreate this contour
well because there is no natural skin crease which lends itself
to optimal contouring. Consequently, many patients following
oral commissure reconstruction with such flaps have poor aes-
thetic outcomes, as well as functional deficit, such as drool-
ing from an oral commissure that is round, instead of wedge
shaped.

Several methods for the reconstruction of the oral commis-
sure, lip and oral mucosa have been described in the literature
ranging from local flaps to free flaps. Local flaps are the main-
stays of the reconstruction of the lip–chin complex, but massive
defects may need free flap reconstruction.

To our knowledge, this is the first report in which the use
of combined first–second toe web with dorsalis pedis flap has

achieved an optimal result for oral commissure, lip and buccal

mucosa defects.

Case report

A 47-year-old male with a 6-year history of alcohol, betel nut

and cigarette consumption presented a lesion involving oral

commissure, adjacent skin and buccal mucosa in the right lower
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Figure 1 Squamous cell carcinoma of the right oral commissure.

Key Messages

• reconstruction of the lip commissure with aesthetic and
functional fidelity remains a difficult task till today; the
goals of reconstruction are symmetry, oral competence
and sphincter function for speech and food retention

• full-thickness defects involving oral commissure, lip and
buccal mucosa are a challenge for surgeons: several meth-
ods ranging from local flaps to free flaps have been
described in the literature; for full-thickness defects, local
flaps do not provide the aesthetic and functional result,
and in these cases free flaps have become an important
available option

• simultaneous reconstruction of the oral commissure, buc-
cal mucosa and lower lip can be achieved with combined
first–second toe web with dorsalis pedis flap; it is thin,
easy to dissect, with a long vascular pedicle and sta-
ble blood supply; the size, shape and volume of the flap
allowed reconstruction of three-dimensional defects of
this anatomical area

lip which gradually increase in size (Figure 1). Clinical exam-
ination showed 5-cm verrucous lesion over the right anterior
lower lip with involvement of oral commissure and buccal
mucosa. A biopsy disclosed squamous cell carcinoma. There
was no clinical or radiological evidence of regional or distant
metastasis. Because of the extent of the lesion, tumour ablation
and reconstruction using local flaps were performed in another
hospital. The patient came to our unit after advanced local flap
reconstruction with an open wound covered by dermal substi-
tute.(Figure 2) A combined first–second toe web with dorsalis
pedis flap was used to resurface the oral commissure, lip and
buccal mucosa defect.

Surgical technique

After the removal of the dermal substitute and toilette of the
wound, a defect of 6× 3 cm2 in the oral commissure and buccal
mucosa as well as a defect of 3⋅5× 3 cm2 in the right lower lip
and oral commissure remained.

Figure 2 Oral commissure defect after advanced local flap failure cov-
ered by dermal substitute.

Preoperatively the dorsalis pedis artery was palpable.
Doppler examination confirmed the course of vessels which
were marked including the skin of first and second toe
web, as well as the dorsalis pedis skin flap (Figure 3A).
The flap was raised with the dorsalis pedis artery, one cuta-
neous vein and one concomitant vein as the vascular pedicle
(Figure 3B). Then, the flap was transferred with the following
microvascular anastomoses:(i) right anterior facial artery,
end to end (ETE) with dorsalis pedis artery, (ii) a branch of
right anterior facial vein ETE with dorsalis pedis vein and
(iii) another branch of right anterior facial vein ETE with a
cutaneous vein of the flap. Inset of the flap was done with
the dorsalis pedis skin for the oral mucosa defect, and the
toe web flap for the right oral commissure and right lower
lip defect. The donor site was covered with split-thickness
skin graft. The patient was discharged on the tenth
postoperative day.

At 12-month follow-up, the patient had a good contour of the
reconstructed oral commissure and with continence (Figure 4).
No signs of tumour recurrence were noted. No complications
were observed in the donor site (Figure 5).

Discussion

Oral cancer is one of the most common types of human cancer
in the world. Although the risk factors for oral cancer are
well recognised in different countries, according to evidence,
alcohol, betel nut chewing and cigarette consumption cause
oral, nasopharyngeal and related cancers (1).

Aesthetics and function results in the oral commissure and
lip must be considered during reconstruction. The ideal recon-
struction of such defects should replace external skin; provide
adequate mucosal lining and labial sulcus; and maintain ade-
quate buccal aperture (2).

Several methods ranging from local flaps to free flaps
for reconstruction of oral commissure and lower lip have
been described in the literature. Sometimes, local flaps
do not achieve the aesthetic and functional result as in
this case.
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Figure 3 (A) Marking of the first–second toe web
and dorsalis pedis flap; (B) flap harvested

Figure 4 Postoperative view of the patient at 12-month follow-up with
good aesthetic and functional result.

With the improvement in microsurgical techniques, free
flaps have become an important option available to consider
for one-stage reconstruction with good chance of satisfactory
aesthetic and functional results (3).

Ohmori and Harii (4) in 1976 introduced the dorsalis pedis
flap, and they described their experiences of transferring thin
dorsalis pedis flaps in five cases of hand reconstruction. In 1978,
Strauch and Tsur (5) were the first to report the use of the first
web space, free flap transferred from the foot to the hand. Nowa-
days, both flaps are used as a free or pedicled fasciocutaneous
flap for soft tissue reconstruction of lower-extremity, head, neck
and hand defects (6,7).

Sakai et al. (8) introduced the concept of total lower lip and
chin reconstruction using a free radial forearm flap, which is

Figure 5 Donor site outcome without complications (12-month
follow-up).

considered as a workhorse flap for lip reconstruction because
of its pliability and colour match. Radial forearm is frequently
used with the tendon of the palmaris longus to support the lip
(9). Other free flaps as alternatives for lip and oral commis-
sure reconstructions have been also explored. Yildirim et al.
(2) preferred the anterolateral thigh flap because of no sacri-
fice of a major vessel as in the radial forearm flap and also
because of the advantage of primary closure of the donor defect
and a hidden donor scar. Koshima et al. (10) reported a com-
bination flap comprising of the pedicled submental flap and
the dorsalis pedis flap for the reconstruction of lip and oral
commissure.
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However, radial forearm and anterolateral thigh flaps are
believed to be bulky for lip and oral commissure reconstruction.
The use of two flaps from different regions instead of just one
would prolong the operating time and expose the patient to more
risk of flap complications.

In this case, we decided to perform a combined first–second
toe web with dorsalis pedis flap because it was easy to dis-
sect, thin (thinner than forearm, anterolateral thigh flap or
medial sural artery perforator flap), and had a long vascular
pedicle and a stable blood supply. Although a potential risk
in using this flap was insufficient venous drainage, no prob-
lems with blood inflow or outflow were encountered in the
present case.

Anatomy of the dorsalis pedis artery is relatively constant
and the pulse is usually palpable. We suggest the use of a
preoperative Doppler examination to evaluate the blood flow.
The cutaneous perforators of the dorsalis pedis artery were
located between the base of the first and the second metatarsal
bones, and skin paddle was designed according to the location
of perforator. The size, shape and volume of the flap were
measured according to the individual condition of the defects
allowing reconstruction of a three-dimensional defect of the
labial commissure. During surgical procedure, care should be
taken to preserve the paratenon for the survival of skin grafts at
the donor site.

Other advantages of this method are as follows: simultane-
ous reconstruction of the oral commissure, buccal mucosa and
lower lip as a one-stage reconstruction with a single donor site;
a good colour match can be obtained; an anatomical struc-
ture similar to that of the oral commissure produces excellent
results; in cases of head and neck reconstructions, two teams
can easily operate simultaneously.

In summary, combined free first–second toe web flap with
dorsalis pedis flap are recommended as a good alternative for
the reconstruction of the oral commissure, lip and oral mucosa.
This technique is one-stage reconstruction that provides reason-
able symmetry of the reconstructed area.
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