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Male, 51-year-old
Pharyngeal cutaneous fistula
Fistula ¢ infection

Oncology e Plastic Surgery ¢ Surgery

Unusual or unexpected effect of treatment

Pharyngocutaneous fistulas are often difficult to treat because pharyngeal contents tend to leak into the cer-
vical layer causing wound infections or abscesses. If reconstruction with free flaps is difficult, pedicled pecto-
ralis major flaps are an option.

A 51-year-old male patient who had undergone radiation and chemotherapy for laryngeal cancer was sched-
uled for total laryngectomy with combined skin resection for local tumor recurrence. Reconstruction with a left
deltopectoral (DP) flap was performed. However, a pharyngocutaneous fistula constructed due to cervical soft-
tissue infection required reconstruction using a right bi-paddled pectoralis major muscle. The anterior pharyn-
geal wall was reconstructed with the medial skin island, and the lateral skin island was folded back to recon-
struct the soft tissues.

Since this was the patient’s third recurrence, the possibility of subsequent local recurrences, and hence of the
need for radiation therapy, were high. In such cases, the pedicle of the pectoralis major muscle flap is normal-
ly closed using a DP flap. However, in the present case, the DP flap had already been used on both sides. We
therefore utilized a right bi-paddled pectoralis major flap for cervical reconstruction.

We successfully reconstructed the cervical skin and soft tissue thickly, and primarily-closed the donor site, by
creating a second skin island from surplus areas of the existing skin island. This method is particularly useful
for the reconstruction of cervical skin and soft tissues due to the possible need for future radiation therapy,
when the use of free flaps and DP flap is unfeasible.

Cervicoplasty ¢ Head and Neck Neoplasms ¢ Pectoralis Muscles
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Background

Pharyngeal cutaneous fistulas after head and neck reconstruc-
tion are often intractable, with neck infections and abscesses
caused by swallowing pressure and leakage of saliva [1,2]. If
the cervical vessels are unavailable or the skin condition is poor
after radiation treatment, reconstruction with free flaps is diffi-
cult and pedicled pectoralis major flaps are one of the options.

The pectoralis major muscle flap is very useful in head and neck
reconstruction because it has an abundant muscular body that
is suitable for filling the dead space and covering large vessels,
and is adjacent to the head and neck [3-6]. When reconstruct-
ing a pharyngeal skin fistula with such a flap, it is turned over
and moved to the neck, and the pharynx is then reconstruct-
ed with chest skin. After that, a skin graft is performed to the
back of the pectoralis major muscle at the neck. This method
is used commonly because it provides good wound healing [7].

We performed pharyngeal reconstruction using a right bi-pad-
dled pectoralis major muscle flap for a pharyngeal skin fistu-
la after head and neck reconstruction, but without skin graft-
ing on the back of the muscular body. Another skin island was
created away from the chest and folded back to reconstruct
the soft tissues of the neck. Here, we report on this method.

Case Report

The patient was a 51-year-old man who had undergone radi-
ation and chemotherapy for laryngeal cancer (T2ZNOMO). One
year later, the tumor recurred and a partial laryngectomy was
performed. Two years after this, the patient had a second re-
currence, and a partial laryngectomy and reconstruction with
a right deltopectoral (DP) flap was performed. Three years af-
ter the initial surgery, a third recurrence was confirmed, and
the patient was scheduled for a complete laryngectomy and
combined skin resection. He was referred to our department
for skin and soft-tissue reconstruction.

After laryngectomy and resection of the surrounding skin by an
otolaryngologist, the soft tissue of the neck was reconstructed
with a left DP flap. Because a low-grade fever and high inflam-
matory response continued from the day after the operation, a
swallowing test using contrast agent was performed. Leakage
of the agent was observed in the hypopharynx. Therefore, a
pharyngeal skin fistula was constructed to prevent possible
exacerbation of the cervical soft-tissue infection caused by sa-
liva retention (Figure 1).

After controlling this local infection, we planned to reconstruct
the fistula by using the right bi-paddled pectoralis major mus-
cle to close the pharyngeal fistula. A skin island including the
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Figure 1. Preoperative view. This pharyngeal cutaneous fistula
was constructed to control local infection. A bi-paddled
pectoralis major flap reconstruction was planned to
close the fistula.

5t and 6™ intercostal artery perforators on the medial side of
the chest was constructed, and another skin island on the out-
er cranial side was constructed (Figure 2). The pectoralis major
flap was turned over and moved subcutaneously to the cer-
vical region; the anterior pharyngeal wall was reconstructed
at the medial skin island, and the lateral skin island was fold-
ed back to reconstruct the cervical soft tissue. When the flap
was moved to the neck, we confirmed that the pedicle was
not strongly compressed by the bleeding from the skin islands,
the color tone, and refilling of the skin islands. The donor site
did not require skin grafting and could be closed temporari-
ly (Figure 3). A swallowing test with contrast agent was per-
formed 10 days after the operation, and no leakage was ob-
served. The flaps all survived and the patient could start to
take food and liquids orally by 3 weeks after surgery.

Discussion

Pharyngeal fistulas and pharyngeal skin fistulas are often dif-
ficult to treat because the pharyngeal contents, including sa-
liva, leak into the cervical layer and cause wound infections
or abscesses [1,2]. To close such pharyngeal skin fistulas, it
is important to ensure sufficient blood flow through the flap
used. However, if the vascular anastomosis is unreliable be-
cause the cervical blood vessels are in poor condition from
the effects of past radiation treatment or infections, it is diffi-
cult to choose a free flap. In such cases with a hinge flap us-
ing the skin around the fistula, a pectoralis major or a DP flap
are frequently used. Among them, the pectoralis major mus-
cle flap is most common because the soft tissue of the skin is
thick and the muscular body can be transplanted [3-6]. When
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Figure 2. Operative view. (A) The design of bi-paddled pectoralis muscle flap. (B) The bi-paddled pectoralis major flap was harvested.

The anterior pharyngeal wall was reconstructed at the medial skin island, and the outer skin island was folded back to

reconstruct cervical soft tissue.

Figure 3. Postoperative view. The donor site did not require skin
grafting and could be closed temporarily.

using the pectoralis major muscle flap, it is often difficult to
close the pedicle with cervical skin because the pedicle is bulky
with muscle. Therefore, skin grafting on the back of the invert-
ed muscle body is usually performed [7].
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Our case involved a case of tumor recurrence after irradiation.
The condition of the soft tissue of the cervical skin was poor,
and infectious necrotic tissue from the pharyngeal fistula was
close to the large cervical blood vessels. Therefore, because
these vessels were unreliable, we chose reconstruction with
a pedicled pectoralis major muscle flap instead of a free flap.
In addition, recurrence of the patient’s cancer had occurred 3
times, and there was a possibility of further local recurrenc-
es. Therefore, we thought it was important to have the option
of performing radiation therapy at a region different from the
first radiation field if and when such a recurrence occurred.
However, the irradiation may have palliative rather than cura-
tive implications. When skin grafting is performed on the back
of the pectoralis major muscle, there is a risk that further ra-
diation therapy will cause the skin graft to fall off, making the
wound intractable, and this would affect the deeper large cer-
vical blood vessels. In such cases, the pedicle of the pectoralis
major muscle flap is normally closed using a DP flap; howev-
er, in our case, a DP flap had already been used on both sides.
Therefore, we planned the reconstruction of cervical skin and
soft tissue with a bi-paddled pectoralis major flap.

It has been routine practice to use such a flap as one of the
methods for reconstruction of full-thickness defects after the
resection of cheek tumors [8,9], as 2 skin islands are created
vertically along the pectoralis major branch of the thoracoac-
romial artery. However, in such cases there is a problem in that
the mobility of the proximal skin island is limited. Based on
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previous reports evaluating the hemodynamics of the pectora-
lis major region, it became common practice to design 2 skin
islands horizontally at the height of the areola [10-12]. It is
important to ensure that the lateral-side skin island is located
within the pectoralis major muscle and includes the terminal
branch of the pectoral muscle’s artery or the perforator of the
lateral thoracic artery, and that it is not peeled away from the
pectoralis major muscle [11-13]. Because these complications
are not so different from those of the normal pectoralis major
muscle flap, it is useful as a method for reconstructing a full-
thickness cheek defect when a free flap cannot be used. As de-
scribed above, there are many reports of using the pectoralis
major muscle flap as a bi-paddled form, but there are few re-
ports that such a flap has been used as in this case to recon-
struct the cervical skin and soft tissues to sufficient thickness.

During surgery for this case, a skin island for reconstructing
the anterior wall of the pharynx was constructed under the
areola and nipple, including the 5% and 6% intercostal artery
perforators. Another skin island was created on the lateral
and cranial side, and the bi-paddled pectoralis major muscle
flap was harvested along with the pectoral muscle branch of
the thoracoacromial artery. The lateral skin island was creat-
ed in a surplus area as a ‘dog ear’ shape when the donor site
of the medial skin island was closed, and the skin island con-
tained the terminal branch of the pectoral muscle branch or
the perforator of the lateral thoracic artery. The flap survived,
and the cervical skin and soft tissue could be reconstructed
with sufficient thickness.

As reported by Rikimaru et al., the hemodynamics of the pec-
toralis major muscle are different between the cranial and cau-
dal sides at the height of the 4t costal cartilage [14,15]. The
blood supply is formed by a direct anastomosis of the pecto-
ral muscle branch of thoracoacromial artery, and the first-to-
third intercostal perforators of the internal thoracic artery on
the cranial side. Caudally, the supply is formed from a vascu-
lar network of the fourth-to-sixth intercostal perforators of the
internal thoracic artery and the perforators from the fourth-to-
sixth anterior intercostal branches of the internal thoracic ar-
tery. In addition, the vascular network of the skin and soft tis-
sues of the anterior chest mainly consist of the first-to-sixth
intercostal perforators of the internal thoracic artery, a cuta-
neous branch of the seventh intercostal perforator, and cu-
taneous branches of the fourth-to-sixth anterior intercostal
branches of perforators and a cutaneous branch of the later-
al thoracic artery. In the lateral pectoralis major muscle, the
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lateral thoracic artery is distributed dendritically in the later-
al border, and in the subcutaneous tissue layers of the lateral
thoracic region. The terminal branch of the pectoralis major
branch emerges from the lateral border of the pectoralis ma-
jor muscle and is anastomosed with these directly to form a
subcutaneous vascular network on the outer part of the pre-
cordial region. In this way, the subcutaneous vascular network
of the outer part of the precordial region is formed.

Here, a continuous blood circulation route was secured and
the skin island survived because the lateral one was created
on this subcutaneous vascular network and placed on the pec-
toralis major muscle. However, this skin island was not nour-
ished directly by the pectoralis major muscle branch of the
thoracoacromial artery, but rather had a secondary region of
blood circulation control through choke vessels. If the skin is-
land is located too far laterally, the blood flow might become
unstable. As reported, it is considered safer to locate the lat-
eral skin island within the pectoralis major muscle for surviv-
al of the skin island.

When a pectoralis major muscle flap is used, the donor site is
often unable to be closed and needs grafted skin. Such grafts
have poor aesthetic appearance and costal cartilages might
be exposed because of graft failure, which may lead to costo-
chondritis or intractable ulcers [16]. In our case, primary clo-
sure was enabled by utilizing the ‘dog ear’ part by creating
a second skin island. In terms of measures against compli-
cations after harvesting the pectoralis major muscle flap, we
believe that this has led to good results. In addition, because
skin grafting on the back of the muscular body was avoided,
the esthetic appearance of the neck (the exposed region) was
also judged excellent.

Conclusions

We reconstructed a cervical pharyngeal cutaneous fistula us-
ing bi-paddled pectoralis major flaps for a patient who might
need to be treated with radiotherapy in the future. We could
reconstruct the cervical skin and soft tissue thickly and close
the donor site primarily by creating a second skin island in
the area that became surplus when the donor site of the first
skin island was closed primarily. This method is useful when
it is necessary to reconstruct cervical skin soft tissues thickly
when free flaps cannot be used, given the possible effects of
future radiation therapy.
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