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Abstract

Background: Pharyngocutaneous fistula (PCF) is the most common and severe complication after salvage
total laryngectomy. This study describestheusefulness of a pectoralis major muscle flap (PMMF) in reducing
PCF developing rates after salvage total laryngectomy.

Methods: We describe an onlay PMMF technique. This technique includes neopharynx, which is primarily
closed andcovered with PMMF.

Result: All four patients successfully underwent salvage total laryngectomy using the onlay PMMF
technique. PCF was not observed in any of the four patients. The use of PMMF is considered to significantly
decrease the rate of PCF formation.

Conclusion: The onlay PMMF method for salvage total laryngectomy was a feasible and easy technique
thatmight prevent PCF formation.

Keywords: Pectoralis Major Muscle Flap (PMMF), Salvage Total Laryngectomy (STL), Pharyngocutaneous
Fistula (PCF).

1. INTRODUCTION [31[41[5]1[6]1[71[8]. One technique is the useof
a pectoralis major muscle flap (PMMF) onlay
method [3][4][7]. The pectoralis major
musculocutaneous flap (PMMCEF) is feasible for
the reconstruction of head and neck defects.
This flap is easy to harvest, reliable and has
stable circulation of the blood. The efficacy of a
pectoralis major muscle flap (PMMF) for
salvage total laryngectomy has been described
previously in some papers [3][4][7][9][10][11].
A detailed description of the surgical procedure
and the advantage of this method are presented.

Pharyngocutaneous fistula (PCF) is a common
and severe complication after salvage total
laryngectomy. The rate of pharyngocutaneous
fistula is about65% when chemoradiation
therapy is  performed before  surgery
[1]1[2][3][4]. Such a complication results in
prolonged time to oral feeding, hospitalization,
and additional surgery that decreases the quality
of life (QOL).

To prevent such a complication, minimal tissue
dissection, avoiding neck dissection or relying

on supers elective neck dissection when 2. MATERIAL AND METHODS

necessary, and using a muscle flap like the strap
muscle or a sternocleidmastoid muscle flap used
for repairing the defect have been performed in
our department. However, the rate of
pharyngocutaneous fistula was 61.1% after
salvage total laryngectomy in our department.

There have been some reports about reducing
the risk of PCF formation after STL
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Four patients (4 males), ranging from 58 to
70years of age, underwent salvage total
laryngectomy over a one year period. The
clinical characteristics of the four cases are
shown in Tablel. The prophylactic use of
PMMF for total laryngectomy was employed.
The surgical technique is described as follows.
Total laryngectomy is done with primary
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closure of the neopharynx. The blood supply of
the cut end of the mucosa should be confirmed
when completing the total laryngectomy. When
there is insufficient mucosa remaining for
primary closure (3cm in width; the thickness of
a little finger in the pharyngeal cavity),
apectoralis myocutaneous flap (PMMCF) or
other myocutaneous flap (e.g. submental island
flap, infrahyoid myocutaneous flap) should be
applied. The PMMF is harvested immediately
by an anterior thoracic incision. The
subcutaneous tissue and pectoralis major muscle
are divided widely. After identification of the
lower border of the pectoralis major muscle, the
plane between the pectoralis major muscle and
ribs or the pectoralis minor muscle is dissected.
The undersurface of the pectoralis major muscle
is lifted up to expose the thoracoacromial
vessels through the fascia. Under direct vision
of the vessels, enough muscle flap to fully cover
the neopharynx is elevated. PMMF is moved to
the neck through a subcutaneous tunnel and
stitched to the rest of pharyngeal constrictor
muscle and supra-hyoid muscles. To prevent
pedicle strangulation, the sternal head of the
sternocleidomastoid muscle should be cut.
Though the muscle placed in the neck is bulky,
primary skin closure is safely done with
permanent tracheostomal plasty.

We assessed the patients’ characteristics,
operation time, related complications, time to
initiation of oral feeding and length of hospital
stay.

3. RESULTS

The outcome and data of the postoperative
period are shown in Tablel. No flap loss was
documented. Among four patients, no patient
developed pharyngocutaneous fistula compared
to eleven out of eighteen patients (61.1%) in the
control group of total laryngectomy with
primary closure.

Tablel. Patient Characteristics

age  sex rima: surge Surgical time complication oral feeding Hospital
& primary TEY (flap elevation) » timeindays  stay

70 M Larynx TL 3:28(0:39) none 13 23

TL

5:40(0:35 3 7
REND 5:40(0:33) none 10 1

62 M hypopharynx

TL

60 M larynx LLND

4:57(0:44) none 15 25

58 M larynx TL 3:58(0:39) none 13 19

(Table2)The surgical time of laryngectomy with
PMMEF was not significantly longer than that for
standard total laryngectomy (Table3). The
average time for harvesting and transposing the
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flap to the neck was 38.75 minutes. The mean
time to successful initiation of oral feeding was
12.75 days. The mean length of total hospital
stay was 21.0 days. On the other hand, oral
feeding time and length of hospital stay in
patients with PCF was 95.5 days and 76.2 days,
respectively.

Table2. Comparison of pharyngocutaneous fistula
(PCF) formation between the group with the PMMF
onlay method and the group with primary closure.
No PCF formation was observed in the PMMF group
(p=0.027<0.05; Pearson s chi-square test)

PCF(+) PCF(-)
PMMF onlay 0 4 4
Primary 11 7 18

closure

Table3. Comparison of surgical time between the
group with the PMMF onlay method and the control
group(primary  closure). Addition of PMMF
elevation and transposition to salvage total
laryngectomy(STL) or STL with neck dissection did
not affect the total surgical time (t test).

PMMF onlay Primary closure

(min) (min)

2 12
= 233.9+91.7 223%21.2 NS
TL+ND 2 5 NS

318.5%30.4 308.6+73.7

4. DISCUSSION

Recently chemoradiation therapy has become
common for locally advanced laryngeal and
hypopharyngeal cancer for the purpose of organ
preservation. Accordingly, salvage surgery
including salvage total laryngectomy (STL) for
treatment failure has also increased. However,
The incidence of postoperative
pharyngocutaneous fistula (PCF) after STL is a
significant problem carrying the risk of post-
operative infection, tissue necrosis and blowout
of a major vessel including carotid artery[12].
Furthermore, such complications result in
decreased quality of life, prolonged hospital stay
and greater care expenditure.

To reduce the risk of pharyngocutaneous fistula
after salvage total laryngectomy, several
techniques have been reported [3][4][5][6]1[7][8-
11][13]. The basic concept is that non-irradiated
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tissue is transferred to the surgical field to
reinforce the fragile lesion like a pharyngeal
suture and to repair the defect.

Several studies on the prophylactic use of a
pectoralis major muscle flap (PMMF) for STL
have been described. Most of them showed a
significant reduction of PCF by using PMMF
[3-11]. However, if wider resection of the
hypopharynx is needed because of tumor
extension, a pectoral is major myocutaneous
flap (PMMCEF) should be applied to repair the
pharyngeal defect. Guimardes A.V. et al
reported that the vascularization of the
pectoralis muscle may be so robust and reliable
that a PMMF is capable of sealing off the
pharyngotomy [10]. Furthermore, the deep
fascia surrounding the pectoralis muscle is rich
in hyaluronan, which may be beneficial during
the earliest stages of wound healing [10].

In the present study, harvesting the PMMF did
not affect the total operation time compared to
STL with only primary closure. PMMF or
PMMCF may be used for head and neck cancer
patients with severe co morbidity, when the
reliability of a flap and a shorter surgical time
are required [14]. In our department, PMMF or
PMMCF can be harvested within30-60 min.
There was no wound complication in the donor
site in this series. When PMMF is applied, the
donor site can be closed easily, unlike PMMCF
which may require a split skin graft. Therefore,
the PMMF onlay technique was considered to
be a minimally invasive method for STL.

Some disadvantages of the PMMF onlay
technique have been reported, including reduced
neck mobility, reduced swallowing function or
impaired post laryngectomy speech because of
the muscle bulk.

In addition, the excessive bulk of the muscle
may be cosmetically less acceptable. If PCF
develops following STL with PMMF onlay
method, PMMCF of the contra lateral side or
other flaps should be considered to close the
fistula. This might be a disadvantage in that the
flap choices used as a backup are reduced. Even
if such disadvantages occur, patients may accept
the situation compared to the possible
development of PCF requiring prolonged
hospitalization.

On the other hand, there havebeen reports
describing that PMMF does not contribute to
reducing the PCF rate [3][15]. However, Patel,
et. al stated that even if a fistula occurs after
STL when using the PMMF onlay method, it
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tends to close much faster than cases with
primary closure[16].

Nonetheless, the rate of pharyngocutaneous
fistula (PCF) formation rate is certainly high in
salvage total laryngectomy. Therefore, some
kind of countermeasure to prevent PCF
formation is needed. The prophylactic use of a
PMMF appears to be an easy, simple and
feasible method to reduce the risk of PCF after
salvage total laryngectomy.

Figurel. After removal of the larynx. At least a 3 cm
transverse diameter of the residual pharyngeal
mucosa is needed for the primary closure.

Figure2. A T-shaped closure was done. A
horizontal/transverse closure is preferred if there is
not undue tension on the suture line
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Figure3. Elevation of the pectoralis major muscle
flap (PMMF). Vascular pedicle (pectoral branch of
the thoracoacromial artery) is confirmed on the deep
surface of the pectoralis major muscle.

Figure4. PMMF was transferred over the clavicle
through a subcutaneous tunnel and fully covered the
suture line of the pharyngeal mucosa. PMMF was
fixed with some stiches

5. CONCLUSION

The prophylactic use of a PMMF is an easy,
simple and feasible method for salvage total
laryngectomy. A little ingenuity with thirty
minutes or so in STL may help not only in
maintaining the QOL of patients but in
decreasing the need for additional procedures
and treatment.
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