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Objective: In this retrospective study, we discussed
the results of patients who underwent hypopharynx
reconstruction through a pectoralis major myocutaneous flap (PMMF) after laryngopharyngectomy.
Methods: Twenty-three patients who underwent
total laryngectomy, subtotal pharyngectomy, and/
or esophagus upper segment resection due to advanced-stage (T3 and T4) laryngeal, hypopharyngeal,
and esophagus upper segment-located squamous
cell carcinoma and subsequent reconstruction with
PMMF were retrospectively evaluated. While the minor complications were determined to be wound site
infection, hemorrhage, and disruption of suture at the
donor site, major complications were determined to
be anastomotic line disruption, fistula, and dysphagia.
Results: Eighteen (78.2%) patients were male and
five (21.7%) were female; their ages varied between 33

Introduction

The treatment of laryngopharyngeal cancers is
one of the basic problems of head and neck surgery. The method of treatment to be preferred and
the method to repair the surgical defect that will
develop after primary or salvage surgery are important parameters in determining the morbidity
and mortality. The reconstruction of the defect
that occurs after the surgical treatment of laryngopharyngeal cancers is associated with a number
of difficulties. The basic purpose of pharyngeal reconstruction is to create a lumen covered with the
epithelium that provides deglutition.
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A pectoralis major myocutaneous flap (PMMF) is
an easily applicable flap that provides opportunity
for primary reconstruction in closure of the large
subtotal pharyngeal defects that occur after the resection of laryngopharyngeal tumors. This flap was
first defined by Ariyan (1) in 1970 and has been
recently used for the reconstruction of pharyngeal
defects. In this study, we aimed to reveal the functional results of reconstruction with PMMF in

and 72 years (mean: 60.1). According to lesion localization, 11 patients were evaluated as having laryngeal
cancer, seven as having hypopharyngeal cancer, and
five as having esophagus upper segment-located cancer. The rate of minor complications was 30.4%: fistula was observed in 11 (47.8%) patients and 13 (56.5%)
patients mentioned difficulty swallowing only solid
foods. The total follow-up period ranged from 4 to 60
(mean: 31.6) months.
Conclusion: PMMF is continuing to be a good alternative reconstruction method for the reconstruction
of partial hypopharyngeal defects because it is easily
obtainable, one surgical team is sufficient when using
the flap, and it is associated with low morbidity and
mortality rates.
Keywords: Hypopharynx, reconstructive surgical procedure, complications, pectoralis muscle

case of subtotal pharyngeal defects and to evaluate
its efficiency.

Methods

This was a retrospective study that was approved by
the ethics review board (Ankara Numune Training
and Research Hospital, 2010/050). Informed consent was obtained from all patients. Twenty-three
patients who underwent total laryngectomy, subtotal pharyngectomy, and/or esophagus upper
segment resection due to advanced-stage (T3 and
T4) laryngeal, hypopharyngeal, and esophagus
upper segment-located squamous cell carcinoma
and subsequent reconstruction with PMMF were
retrospectively evaluated between January 1998
and December 2009. Three patients underwent
preoperative radiotherapy and operation due to
the presence of residual tumor, while the other
20 patients were selected for surgical operation as
the primary treatment method. The data related
to the patients are presented in Table 1. Eighteen
patients were male and 5 were female; their ages
varied between 33 and 72 years (mean: 60.1). All
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Table 1. Demographic data, treatment modality, and follow-up periods
			
Patient Age Gender

Tumor
location

1

67

M

Larynx		

+		

36

2

71

M

Larynx		

+		

19

3

63

M

4

66

M

Larynx		

+

5

59

M

Larynx		

+		

6

68

M

EUS		

7

48

M

Larynx		

8

62

F

Hypopharynx		

9

45

M

Hypopharynx

10

56

M

11

72

12

66

13

EUS

Preop. Postop. Adj.
Follow-up
RT
RT CT period (month)

+		 +

+

+
+

7
13
7
8

+		

16

+

+

13

+		 +

5

EUS		

+		

22

M

Larynx		

+		

11

M

Hypopharynx		

+		

60

61

F

Hypopharynx		

+		

48

14

60

M

Larynx		

+		

60

15

59

M

Larynx		

+		

60

16

42

F

Hypopharynx		

+

60

17

33

M

Hypopharynx		

+		

60

18

62

M

EUS		

+		

24

19

61

M

Larynx		

+		

60

20

68

F

Hypopharynx		

+		

40

21

65

F

Hypopharynx		

+

36

22

63

M

Larynx		

23

67

M

EUS

+

+

+		

+		 +

Figure 1. Prepared flap is sutured to the residual posterior pharyngeal
mucosa to create neopharynx

60
4

M: male; F: female; EUS: esophagus upper segment; Preop: preoperative;
Postop: postoperative; RT: radiotherapy; Adj. CT: adjuvant chemotherapy

patients underwent total laryngectomy, subtotal pharyngectomy, and/or esophagus upper segment resection according to
the location of the tumor and unilateral and/or bilateral Type 3
modified radical neck dissection, according to the cervical nodal
status. Twenty patients underwent postoperative radiotherapy,
while eight patients underwent chemotherapy. Radiotherapy
was started for patients without fistula in the 6th postoperative
week. Radiotherapy was administered 3 weeks after the closure
of fistula in patients with fistula.
After tumor resection, PMMF was sutured to the residual posterior pharyngeal mucosa to create the neopharynx. In order to
create U-shaped anterior and lateral walls of the neopharynx,
the defect was closed by suturing the upper end of flap to the
tongue base mucosa, lateral sides to the residual pharyngeal
mucosa, and lower end to the upper part of the esophagus with
3.0 vicryl suture (Figure 1, 2). The most important point in
this step is to have minimal tension on the suture line between
the flap and pharynx; the flap should freely and completely
come over the defect. The second layer was formed using the
lateral fascia of the muscle and peripheral tissues. The third

Figure 2. U-shaped flap sutured to posterior pharyngeal wall

layer was provided by suturing the medial fascia of muscle with
platysma with 4.0 vicryl suture. The outer layer was closed with
4.0 prolene such that no pressure would be caused if the skin
flap was appropriate. A suction drainage system was used in all
cases. Before closing the defect, a nasogastric tube was placed.
Postoperative follow-up of all patients was similar. During the
postoperative period, all the patients were observed in the intensive care unit for the first 24 hours, and then, they were
transferred to the service rooms. Feeding of the patients was
started on the 2nd postoperative day through a nasogastric
feeding tube. The time for oral feeding was determined to be
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geal cancer, and five as having esophagus upper segment-located cancer; all of the female patients were observed to have
hypopharyngeal tumor. The other patients, except for the ones
Complication
Count (n)
Percent (%)
administered preoperative radiotherapy, were treated with postMajor		
operative radiotherapy and/or chemotherapy according to the
Pharyngocutaneous fistula
11/23
47.8
pathological stage of the disease (Table 1).
Table 2. Postoperative complications

Swallowing difficulty (solid)

13/23

56.5

Swallowing difficulty (solid and liquid)

5/23

21.7

Infection

2/23

8.6

Histopathological examination of all the specimens revealed

negative surgical margins. The total follow-up period ranged
Minor		
Hemorrhage
Wound dehiscence (cervical and donor site)

0

0

5/23

21.7

the 21st postoperative day. Oral feeding was delayed in cases
in which fistula developed before the 21st day. The preliminary
findings for fistula development were determined to be high
fever, high C-reactive protein (CRP), infected fluid or salivary
drainage, hyperemia developed around skin sutures, and pain
at the surgical site. Before starting oral feeding, the status of
the neopharynx was evaluated through barium esophagography in all patients (Figure 3). The oral feeding was primarily started with soft food; in subsequent days, a normal solid
diet was initiated. Oral toleration was attempted slowly with
swallowing exercises in patients experiencing difficulty. Oral
feeding was stopped in patients considered to have fistula development. In these patients, feeding was continued through
a nasogastric feeding tube. The evaluation of deglutition was
performed upon subjective complaints of the patients. When
the patients were discharged from the hospital, their food
types and feeding habits were investigated in subsequent follow-ups. On the 21st postoperative day, oral feeding was started
in patients who had no fistula. Examination of swallowing was
performed in the 2nd month in patients without fistula and 2
months after the closure of fistula in patients with fistula. The
patients were asked to evaluate their swallowing difficulties after each meal. While evaluating the deglutition, the patients
were requested to mention one of the following situations: 1,
normal nutrition; 2, difficulty swallowing solid foods; and 3,
difficulty swallowing both solid and liquid foods.
The patients discharged from the hospital were called for their
outpatient follow-ups. Routine follow-ups were performed every
month during the 1st year, every 3 months during the 2nd year, and
once a year subsequently. In our study, the patients were evaluated
in terms of postoperative infection, hemorrhage, suture disruption, fistula development, and deglutition parameters.
Statistical Analysis
The Statistical Package for Social Sciences software (version
20.0 for Windows, SPSS Inc.; Chicago, IL, USA) was used to
perform all analyses. Survival was calculated by the Kaplan–
Meier product-limit method from the date of surgery to the
time of death [overall survival (OS)] or last visit.

Results

According to lesion localization, 11 patients were evaluated as
having primary laryngeal cancer, seven as having hypopharyn-

from 4 to 60 months (mean: 31.6) (Table 1). The overall survival
was 47.8% at 2 years, 39.1% at 3 years, and 34.7% at 5 years. The
mean overall survival was 32 months, and the 95% confidence
interval (CI) was 23 to 41.
No flap necrosis and flap loss were observed. The complications
encountered during the postoperative follow-up period were
analyzed in 2 categories: minor and major (Table 2).
In total, three patients had wound dehiscence in cervical skin incisions, and one of the three patients had received preoperative
radiotherapy. The reason was considered to be the delay in wound
healing, based on preoperative radiotherapy and chronic malnutrition. Moreover, there were disruptions at the donor site in two
patients. These lesions were closed in nearly 1 week through local
care and dressing. Uncomplicated local infection was observed in
two patients. No postoperative hemorrhage was seen.
Fistula was observed in 11 patients (47.8%). Six of these patients had laryngeal tumors, three had hypopharyngeal tumors,
and two had esophagus upper segment-located tumors. All the
fistulas were observed in the anastomose region between the upper side of the flap and tongue base. In all patients, the fistula
was closed with conservative methods without the need of an
additional surgical operation within nearly four weeks.
In terms of difficulty in swallowing two months after oral feeding, five (21.7%) patients mentioned no difficulty in swallowing,
five (21.7%) mentioned difficulty in swallowing of solid and liquid foods, and 13 (56.5%) mentioned difficulty in swallowing of
only solid foods.
Percutaneous gastrostomy was necessary in two of the five patients experiencing difficulty in swallowing of both liquid and
solid foods.

Discussion

The reconstruction of large defects that occur after large surgical
resection of cancers in the head and neck region is problematic.
Different reconstruction methods are administered according to
the location and size of the defect and the professional judgment of the head and neck reconstruction team (2, 3).
For the reconstruction of hypopharyngeal defects that occur after laryngopharyngeal cancer excision, local pedicled flaps such
as PMMF can be used according to the type of defect, and organ transposition flaps such as radial forearm, anterolateral leg,
and jejunal free vascularized flaps or gastric pull-up can also be
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of fistula should be discussed; however, the tube is expensive and
not well tolerated (11). In their study, Leon et al. (9) mentioned
that they used a by-pass tube and reported a lower rate of fistula
in patients with the tube than in those without the tube. Because
we did not use a salivary by-pass tube in any of our patients, we
cannot make any positive or negative comments.

Figure 3. Postoperative barium esophagography showing a functioning
neopharynx

administered. While the jejunal free vascularized flap is used for
total defects over the thoracic inlet, the gastric pull-up is preferred for the hypopharyngeal and esophageal defects below the
thoracic inlet (4).
The radial forearm and jejunal free vascularized flaps are the
most frequently used ones in partial and total defects of the hypopharynx. The jejunal free flap is the best choice when administered by experienced surgeons (5, 6). The advantages of free
flaps are their flexibility, their ability to be vascularized perfectly,
and their ability to be transferred to large defects. Furthermore,
the necessity of laparotomy and bowel anastomosis are disadvantages when compared with free myocutaneous flaps.
Free myocutaneous flaps and PMMFs are the most frequently
used flaps in repairing partial pharyngeal defects (4). An ideal
reconstructive technique should meet the requirements such as
having oncologic reliability, enabling reconstruction in the same
session as surgery, having an easily applicable procedure, having
a short operation period, having a low complication rate, and
having satisfactory functional results.
PMMF was first defined by Fabian (7) in 1984 for hypopharyngeal reconstruction and developed by Spriano et al. (6). After the
first report of Fabian (7), notifications were provided in smallsized series by 4 researchers (6, 8-10). A skin graft on the posterior wall was used by Fabian (7), Lee et al. (8), and Leon et al. (9)
but was not used by Spriano et al. (6) and Morshed et al. (10). A
myofascial flap lacking the skin graft has been recently used by
Montemari et al. (4) in a series of 45 patients. Because the basic
purpose of pharyngeal reconstruction is to provide a lumen covered with the epithelium, we considered the necessity of using
the skin over the muscle for the reconstruction of mucosa. The
role of a Montgomery salivary by-pass tube upon the prevention

In a study in which the prevertebral fascia was directly sutured
to PMMF in a U shape, Fabian (7) reported the rate of fistula
to be 27% and the rate of stenosis to be 6%. In their study, Lee
et al. (8) reported that fistula developed in all patients and the
rate of stenosis was 25%. In their study, Spriano et al. (6) mentioned that a salivary by-pass tube prevented the re-opening of
sutures and decreased salivary fistula occurrence as well as prevented stenosis based on flap contraction (6). Cristalli et al. (12)
reported 13.4% salivary fistulas in their long-term results and
observed functional stenosis in none of their patients. In their
study, they also evaluated swallowing difficulty and stated 63.4%
good swallowing, 26.9% adequate swallowing, and 9.6% bad
swallowing rates. In our study, the fistula rate was 47.8%. Fistulas developed in our 3 patients who underwent preoperative
radiation. In the literature, the fistula rates in patients treated
with preoperative radiation varied between 13% and 50% (6-8).
In our study, difficulty in swallowing of solid foods was noticed
in 56.5% patients and difficulty in swallowing of both solid and
liquid foods was noticed in 21.7% patients. Compared with the
literature findings, we noticed a higher difficulty in swallowing
rate. Montemari et al. (4) did not use a skin island in pectoralis
myocutaneous flap considering that it would deform the flexibility of the flap and create a bulk effect. In their series of 45 patients, they noticed hypopharyngeal stenosis only in 2 patients.
One of the reasons that caused difficulty in swallowing in our
patients could be the use of a skin island in the flap. The second
reason could be not using a salivary by-pass tube mentioned in
the literature to prevent difficulty in swallowing based on flap
contraction in our patients.

Conclusion

Consequently, the use of PMMF in the reconstruction of hypopharyngeal partial defects can be a good alternative method because it is easily obtainable, one surgical team is sufficient
when using the flap, and it is associated with low morbidity and
mortality rates.
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