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Abstract
Objective: This study aimed to evaluate the impact of an onlay pectoralis major flap in reducing the incidence of
pharyngocutaneous fistula after salvage total laryngectomy and determine the complications of pectoralis major
flap reconstruction.

Methods: A retrospective study was conducted of consecutive patients who underwent salvage total
laryngectomy between 1995 and 2016. The pharyngeal defects were primarily closed with or without the
pectoralis major flap.

Results: Of 64 patients, 34 had primary pharyngeal closure alone (control group) and 30 received an onlay
pectoralis major flap (pectoralis major flap group). The overall fistula rate was 15.6 per cent, with 17.6 per cent
occurring in the control group and 13.3 per cent in the pectoralis major flap group (p= 0.74). The incidence
rates of voice failure (p= 0.02) and shoulder disability (p< 0.001) were significantly higher in the pectoralis
major flap group.

Conclusion: The pectoralis major flap in salvage total laryngectomy did not decrease the pharyngocutaneous
fistula rate, and the incidence of flap-related complications was high. Appropriate surgical technique and post-
operative care may reduce the incidence of pharyngocutaneous fistula.
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Introduction
Organ preservation strategies with radiotherapy or che-
moradiotherapy are now well-established options for
advanced laryngeal and hypopharyngeal cancer.1–3

However, when the cancer persists or recurs, salvage
total laryngectomy is often necessitated, with rates of
31–36 per cent and 16–28 per cent following radiother-
apy and chemoradiotherapy, respectively.1,2 Because of
obliterative endarteritis and fibrosis caused by radiation
and worsened by chemotherapy, major wound compli-
cations after salvage total laryngectomy are often
encountered, with pharyngocutaneous fistula being
the most common.1,2

The incidence of pharyngocutaneous fistula has
been reported as 30–75 per cent following salvage
total laryngectomy and as only 9–25 per cent in
primary surgery.3,4 In order to reduce the risk of this
complication, vascularised flaps such as a radial
forearm free flap, an anterolateral thigh free flap, a
sternocleidomastoid muscle flap, a temporoparietal
flap, an infrahyoid myofascial flap and a pectoralis

major flap have been introduced into the compromised
wound.1–3,5

Pectoralis major flaps are the most common flaps
used to reinforce neopharyngeal closure in an onlay
technique.1–3,5 Many observational studies of this tech-
nique have been conducted, with variable results
reported.1–5 Recently, a systematic review reported a
reduction in pharyngocutaneous fistula incidence with
the use of a pectoralis major flap in salvage total laryn-
gectomy, but the incidence of fistula in both the control
and study groups was relatively high in the included
studies, and the morbidities associated with using a
pectoralis major flap were not evaluated.6

This study aimed to evaluate: the fistula rate after
salvage total laryngectomy, the impact of the pectoralis
major flap on pharyngocutaneous fistula incidence,
factors that may increase the risk of pharyngocutaneous
fistula formation, complications of pectoralis major
flap reconstruction, and the techniques we used to
reduce pharyngocutaneous fistula rate and their
complications.
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Materials and methods
A retrospective review was conducted of consecutive
patients who underwent salvage total laryngectomy,
with or without partial pharyngectomy, for laryngeal
or hypopharyngeal squamous cell carcinoma after
radiotherapy or chemoradiotherapy, between January
1995 and January 2016. All patients had surgery per-
formed exclusively by the first author. Patients who
underwent primary laryngectomy (no pre-operative
radiotherapy or chemoradiotherapy) or who had pha-
ryngeal defects that could not be closed primarily
were excluded.
Pectoralis major flap reconstruction, to cover the

pharyngeal defects, was performed from 2006 to
2012. Subsequently, we reduced pectoralis major flap
use because our preliminary review indicated that the
pectoralis major flap did not seem to decrease the phar-
yngocutaneous fistula rate. Therefore, most of the
patients with pharyngeal defects primarily closed
without the pectoralis major flap were operated on
during the years 1995 to 2005 and 2013 to 2016,
except in patients with tumour invasion of cervical
skin. In the latter patients, the cutaneous paddle of
the pectoralis major flap was used to reconstruct the
skin defect, with the myofascial side of the flap cover-
ing the pharyngeal suture line. All patients had a
minimum follow-up duration of one year.
The following data were extracted from each

patient’s medical record: age, sex, diabetes history,
smoking history, prior radiotherapy or chemoradiother-
apy, pre-operative albumin level, post-operative
haemoglobin level, tumour site, primary tumour (T)
staging, type of surgery performed (total laryngectomy,
with or without partial pharyngectomy), concomitant
neck dissection, surgical margin status, wound infec-
tion, pharyngocutaneous fistula development, fistula
treatment, time between surgery and oral feeding, hos-
pitalisation duration, swallowing difficulty, speech sat-
isfaction (whether voice was easily produced or mildly
strained) with tracheoesophageal puncture and pros-
thesis insertion, and shoulder disability (difficulty per-
forming self-care activities, such as washing hair and
putting on clothes). The patients were defined as
having dysphagia, voice failure or shoulder disability
when the symptoms persisted for longer than six
months post-operatively.
Statistical analysis was performed using SPSS®

software, version 20.0. Clinical, demographic and
disease variables were analysed using non-parametric
qualitative and quantitative tests. Fisher’s exact test,
independent t-test, chi-square test, and odds ratio with
95 per cent confidence interval (CI) were used to
compare the data. A p-value of less than 0.05 was con-
sidered statistically significant.
Institutional review board approval was granted.

Surgical technique and post-operative management

A routine total laryngectomy, including partial pharyn-
gectomy and neck dissection when indicated, was

performed. A U-shaped skin incision was made and a
subplatysmal skin flap was raised. If there was
tumour invasion to the skin, it was removed in an en
bloc resection with the larynx.
Only cold, sharp instruments (e.g. scalpel,

Metzenbaum scissors) were used for skin incision,
flap raising, pharyngeal incision and all tissue dissec-
tions. Bleeding was primarily stopped with silk suture
tying. Unipolar electrocautery was used only at small
bleeding points where vessels could not be identified.
The pharyngeal defect was closed with a T-shaped,

two-layer technique, using size 3–0 vicryl. The pector-
alis major myofascial flap was raised from the chest
wall. The flap was tunnelled into the neck, and the
muscle and its overlying fascia were sutured to the
base of the tongue muscles, constrictor muscles and
prevertebral fascia. Four male patients had a pectoralis
major myocutaneous flap with the cutaneous paddle
used for cervical skin defect reconstruction. Two
vacuum drainage tubes, size 12 Fr, were placed along
each side of the neopharynx, 2 cm from the pharyngeal
suture line. The patients and doctors made the decision
to perform primary tracheoesophageal puncture with
prosthesis insertion.
Nasogastric (NG) tube feeding was started on the

first post-operative day. If there was no sign of fistula
tract or pus in the tube drains, the patient was encour-
aged to sip 10 drops of methylene blue solution in
100 ml of water on days 7–10 post-operatively. The
NG tube was removed, and the diet was advanced to
a liquid and soft diet in the following days, when no
dye was observed from the wound or in the drainage
tubes. The drainage tubes were removed the day after
the soft diet was started. Peri-operative intravenous
antibiotics (clindamycin and ceftriaxone) were admi-
nistered and stopped the day the drainage tubes were
removed.

Results
Of the 64 patients included in the study, 34 underwent
primary pharyngeal closure alone (control group), and
30 patients had pharyngeal closure with an onlay pec-
toralis major flap (pectoralis major flap group). Prior
radiation therapy doses of 6600–7000 cGy and
6000–7000 cGy were administered in patients who
received radiotherapy alone and chemoradiotherapy,
respectively.
Patient demographics and potential risk factors for

pharyngocutaneous fistula are summarised in Table I.
Patients’ overall mean age was 64 years (range,
49–74 years). The majority of patients were male
with a history of smoking. The following parameters
were similar in both groups: smoking history, diabetes,
prior treatment, pre-operative albumin levels, post-
operative haemoglobin levels, partial pharyngectomy,
concomitant neck dissection, primary tumour site, T
staging and surgical margin status. Compared to the
control group, the pectoralis major flap group com-
prised more patients who had previously undergone
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chemoradiotherapy (53.3 per cent vs 38.2 per cent) or
concomitant neck dissection (46.7 per cent vs 32.4
per cent), and more patients with a higher T stage (70
per cent vs 55.9 per cent), but the differences were
not statistically significant (p= 0.23, p= 0.24 and
p= 0.25, respectively).
Eleven variables were included in the univariate ana-

lysis to determine the risk factors for pharyngocuta-
neous fistula formation. Only chemoradiotherapy and
concomitant neck dissection were associated with phar-
yngocutaneous fistula development (p= 0.004 and
p= 0.01, respectively; Table II).
On multivariate analysis, both of these factors still

had a significant effect on pharyngocutaneous fistula
formation (prior chemoradiotherapy – p= 0.005,
odds ratio= 26.5 (95 per cent CI= 2.6–266.4); con-
comitant neck dissection – p= 0.02, odds ratio= 9.6
(95 per cent CI= 1.4–68.7)).

The main outcomes and the post-operative data are
shown in Table III. Ten patients developed a pharyngo-
cutaneous fistula, with an overall fistula rate of 15.6 per
cent. Six of these patients (17.6 per cent) were in the
control group and four (13.3 per cent) were in the pec-
toralis major flap group; this difference was not signifi-
cant (p= 0.74). Two patients with a fistula in the
control group (33.3 per cent) required surgical correc-
tion; one underwent debridement of infected tissue
with adjacent muscle advancement and reclosure of
the pharynx, and the other needed a pectoralis major
myocutaneous flap for the pharyngeal defect interpos-
ition. One patient in the pectoralis major flap group (25
per cent) required wound debridement and reclosure.
The remaining patients with a pharyngocutaneous
fistula in both groups were treated conservatively
with observation, a delayed oral diet and intravenous
antibiotics.
Minor wound infection was diagnosed when

pus was found in the drainage tube. Minor infection
was detected in seven patients (20.6 per cent) in
the control group and five patients (16.7 per cent)
in the pectoralis major flap group. All 12 patients
with minor infection were successfully treated
conservatively.
The mean time from surgery to oral diet intake was

16 days in the control group and 17 days in the pector-
alis major flap group. Length of hospital stay was 22
days in the control group and 21 days in the pectoralis
major flap group. There was no statistical difference
between the groups for either of these factors.
Dysphagia was reported more in the pectoralis major

flap group (23.3 per cent) than in the control group (5.9
per cent), although the difference was not statistically
significant (p= 0.07). All nine patients with dysphagia
were able to take only liquid and a soft diet. Two
patients in the pectoralis major flap group required peri-
odic oesophageal dilatation.
In patients with a tracheoesophageal puncture, the

voice was satisfactory in 78.9 per cent of the control
group and in 36.4 per cent of the pectoralis major
flap group (p= 0.02). Significantly more patients
with a pectoralis major flap reported shoulder disability
(63.3 per cent) compared to the control group (5.9 per
cent) (p< 0.001).
There was no record of bleeding, haematoma, necro-

sis of the pectoralis major flap, or peri-operative
mortality.

Discussion
Salvage total laryngectomy following radiotherapy or
chemoradiotherapy carries a significant complication
rate of 67.5 per cent.7 Commonly reported complica-
tions include wound infection, wound dehiscence,
bleeding and pharyngeal stenosis.7,8 Pharyngocuta-
neous fistula is the most common complication; it has
profound deleterious effects on wound healing, nutri-
tion, the initiation of an oral diet, length of hospitalisa-
tion, use of medical resources and quality of life.3,7,8

TABLE I

DEMOGRAPHIC DATA FOR CONTROL GROUP AND
PECTORALIS MAJOR FLAP GROUP

Variable Control
group∗

Pectoralis
major flap
group†

P-
value

Age (mean (range); years) 65 (49–74) 62 (53–70) 0.11
Sex 0.52
– Male 27 (79.4) 26 (86.7)
– Female 7 (20.6) 4 (13.3)
Smoker? 0.24
– Yes 29 (85.3) 22 (73.3)
– No 5 (14.7) 8 (26.7)
Diabetes?
– Yes 6 (19.4) 4 (14.8)
– No 25 (80.6) 23 (85.2)
– Missing data 3 3
Prior treatment 0.23
– Chemoradiotherapy 13 (38.2) 16 (53.3)
– Radiotherapy alone 21 (61.8) 14 (46.7)
Pre-op albumin 0.40
– <3.5 g/dl 7 (23.3) 9 (33.3)
– >3.5 g/dl 23 (76.7) 18 (66.7)
– Missing data 4 3
Post-op haemoglobin 0.41
– <12.5 d/dl 8 (25.8) 10 (35.7)
– >12.5 g/dl 23 (74.2) 18 (64.3)
– Missing data 3 2
Partial pharyngectomy? 0.24
– Yes 5 (14.7) 8 (26.7)
– No 29 (85.3) 22 (73.3)
Concomitant neck

dissection?
0.24

– Yes 11 (32.4) 14 (46.7)
– No 23 (67.6) 16 (53.3)
Primary site 0.77
– Hypopharynx 6 (17.6) 6 (20)
– Supraglottis 18 (53) 16 (53.3)
– Glottis 10 (29.4) 8 (26.7)
Tumour (T) staging 0.25
– T3 & T4 19 (55.9) 21 (70)
– T1 & T2 15 (44.1) 9 (30)
Surgical margins 0.83
– Close or positive 5 (14.7) 5 (16.7)
– Negative 29 (85.3) 25 (83.3)

Data represent mean numbers of patients (with percentages in par-
entheses), unless indicated otherwise. ∗n= 34; †n= 30. Pre-op=
pre-operative
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Meta-analysis reviews of the contributors to
pharyngocutaneous fistula development identified the
following risk factors: previous radiotherapy or
chemoradiotherapy, haemoglobin level of less than
12.5 g/dl, advanced primary tumour, supraglottic
subsite, hypopharyngeal site, concomitant neck dissec-
tion, and positive surgical margins.8,9 In our study,
only prior chemoradiotherapy and concomitant neck
dissection were significantly associated with a higher
risk of pharyngocutaneous fistula, on both univariate
and multivariate analyses.
The use of a vascularised flap has been introduced to

reduce the fistula rate in irradiated tissue, with the pec-
toralis major flap being the most accepted option.1,4,10

The flap can be used as an onlay myofascial flap to
reinforce the pharyngeal repair site, as an interposition
myocutaneous flap to augment the pharyngeal defect,
or to reconstruct the cervical skin defect with the myo-
fascial side to cover the pharyngeal suture line.10

Various studies have reported a significant reduction
in fistula rates by using the pectoralis major flap in
salvage total laryngectomy, while some studies have
failed to show a significant reduction.1,4–6,11–13 A

recent systematic review and other previous reports
demonstrated a 22 per cent decreased risk of a fistula,
but the overall incidence was quite high in both
groups, at 37.6 per cent (181 of 488 cases) in the
control group and 19.4 per cent (49 of 253 cases) in
the pectoralis major flap group.1–3,5,6,11–19

Pharyngocutaneous fistula is treated via surgery or
conservative treatment. The rate of surgical treatment
for pharyngocutaneous fistula has been reported as
66.7 per cent (0–82.3 per cent of patients required
surgery for a pharyngocutaneous fistula) in the
control group and 28.6 per cent (0–66.7 per cent of
patients required surgery) in the pectoralis major flap
group.4,6 In our study, the fistula rate was 17.6 per
cent in the control group and 13.3 per cent in the pec-
toralis major myofascial flap group. The rate of surgical
treatment was 33.3 per cent in the control group and 25
per cent in the pectoralis major myofascial flap group.
These differences did not reach statistical significance.
Our rates of pharyngocutaneous fistula and surgical
correction of pharyngocutaneous fistula were obvi-
ously less than the reported rates, especially the pharyn-
gocutaneous fistula rate in the control group.

TABLE II

UNIVARIATE ANALYSIS OF RISK FACTORS FOR PHARYNGOCUTANEOUS FISTULA DEVELOPMENT

Variable Pharyngocutaneous fistula∗ No pharyngocutaneous fistula† P-value

Smoker? 0.19
– Yes 6 (60) 45 (83.3)
– No 4 (40) 9 (16.7)
Diabetes? 0.34
– Yes 0 (0) 10 (20.4)
– No 9 (100) 39 (79.6)
– Missing data 1 5
Prior treatment 0.004‡

– Chemoradiotherapy 9 (90) 20 (37)
– Radiotherapy alone 1 (10) 34 (63)
Pre-op albumin 0.44
– <3.5 g/dl 4 (40) 12 (25.5)
– >3.5 g/dl 6 (60) 35 (74.5)
– Missing data 0 7
Post-op haemoglobin 0.23
– <12.5 g/dl 4 (50) 14 (27.5)
– >12.5 g/dl 4 (50) 37 (72.5)
– Missing data 2 3
Partial pharyngectomy? 0.33
– Yes 3 (30) 10 (18.5)
– No 7 (70) 44 (81.5)
Reconstruction 0.74
– Non-pectoralis major flap 6 (60) 28 (51.9)
– Pectoralis major flap 4 (40) 26 (48.1)
Concomitant neck dissection? 0.01‡

– Yes 8 (80) 17 (31.5)
– No 2 (20) 37 (68.5)
Primary site 0.32
– Hypopharynx 3 (30) 9 (16.7)
– Supraglottis 3 (30) 31 (57.4)
– Glottis 4 (40) 14 (25.9)
Tumour (T) staging 0.73
– T3 & T4 7 (70) 33 (61.1)
– T1 & T2 3 (30) 21 (38.9)
Surgical margins 0.65
– Close or positive 2 (20) 8 (14.8)
– Negative 8 (80) 46 (85.2)

Data represent mean numbers of patients (with percentages in parentheses), unless indicated otherwise. ∗n= 10; †n= 54. Post-op= post-
operative. ‡Indicates statistical significance
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The rate of minor wound infection was 20.6 per cent
in the control group and 16.7 per cent in the pectoralis
major flap group, which is less than that reported in a
previous study (39 per cent in the control group and
33 per cent in the pectoralis major flap group).2

We introduce a surgical technique that prevents
pharyngocutaneous fistula by limiting the use of elec-
trocautery, which is associated with increased tissue
damage and a significant reduction in the tensile
strength of healing wounds.20–22 Compromised
wound healing in the irradiated pharynx is a major
cause of pharyngocutaneous fistula development.2,23

In the early post-operative period, there may be a
small amount of saliva leakage from the pharyngeal
wound when initiating oral intake. A vacuum drain
will remove the collection of saliva under the skin
flap and prevent wound infection that can lead to phar-
yngocutaneous fistula development. Delaying the initi-
ation of oral intake until 7–10 days post-operatively,
delaying drain tube removal until the patient was
taking a soft diet and prolonging the administration
of peri-operative antibiotics may have lowered the
pharyngocutaneous fistula incidence in our patients.
There were no significant differences between the

groups in terms of mean time to initiation of an oral
diet and hospitalisation duration (16 days and 22 days

in the control group, and 17 days and 21 days in the
pectoralis major flap group, respectively). These find-
ings are comparable with the results of a previous
study (25 days and 31 days in the control group, and
15 days and 21 days in the pectoralis major flap
group, respectively).2

Use of the pectoralis major flap has the disadvan-
tages of bulkiness of the anterior and lower lateral
neck and deformity of the chest wall, especially in
women; in addition, neck and shoulder pain and dis-
ability may affect a patient’s voice rehabilitation and
increase swallowing difficulty.2,23 Both voice failure
and shoulder disability were significant morbidities in
our patients who underwent pectoralis major flap
reconstruction. Dysphagia was the most commonly
reported complication in the pectoralis major flap
group, although the difference between groups was
not significant.

• Use of the onlay pectoralis major flap is
associated with significant flap morbidities

• Its use does not reduce the fistula rate
compared to primary closure alone in salvage
total laryngectomy

• The flap should be considered only in patients
with a high risk of fistula formation

• Appropriate surgical technique and post-
operative care may reduce the fistula rate

The limitations of this retrospective study are the small
number of patients, the risk of bias associated with pha-
ryngeal closure technique selection and some missing
data. Nevertheless, most of the outcomes, including
the fistula rate in the pectoralis major myofascial flap
group, were comparable with previous reports, except
for the low fistula rate in our control group.1–3,5,6,11–19

Conclusion
Our results showed low rates for pharyngocutaneous
fistula incidence, pharyngocutaneous fistula surgical
correction and minor wound infection. This indicates
that the surgical technique and post-operative manage-
ment methods employed, which have not been detailed
in previous studies, should be considered in salvage
total laryngectomy cases. Given the high incidence
rates of dysphagia, voice failure and shoulder disabil-
ity, the pectoralis major flap should not be routinely
used for fistula prevention. This flap might be judi-
ciously considered only in patients who have previ-
ously undergone chemoradiotherapy and concomitant
neck dissection.

References
1 Sayles M, Grant DG. Preventing pharyngo-cutaneous fistula in

total laryngectomy: a systematic review and meta-analysis.
Laryngoscope 2014;124:1150–63

2 Gendreau-Lefèvre AK, Audet N, Maltais S, Thuot F.
Prophylactic pectoralis major muscle flap in prevention of

TABLE III

POST-OPERATIVE PERIOD AND COMPLICATIONS OF
CONTROL GROUP AND PECTORALIS MAJOR

FLAP GROUP

Variable Control
group∗

Pectoralis
major flap
group†

P-value

Pharyngocutaneous
fistula?

0.74

– Yes 6 (17.6) 4 (13.3)
– No 28 (82.4) 26 (86.7)
Pharyngocutaneous

fistula treatment
0.78

– Surgery 2 (33.3) 1 (25)
– Conservative 4 (66.7) 3 (75)
Minor infection? 0.69
– Yes 7 (20.6) 5 (16.7)
– No 27 (79.4) 25 (83.3)
Time to oral diet (mean

(range); days)
16 (10–35) 17 (12–30) 0.35

Hospital stay (mean
(range); days)

22 (13–40) 21 (17–36) 0.24

Dysphagia? 0.07
– Yes 2 (5.9) 7 (23.3)
– No 32 (94.1) 23 (76.7)
Tracheoesophageal

puncture?
0.13

– Yes 19 (55.9) 11 (36.7)
– No 15 (44.1) 19 (63.3)
Speech satisfaction? 0.02‡

– Yes 15 (78.9) 4 (36.4)
– No 4 (21.1) 7 (63.3)
Shoulder dysfunction? <0.001‡

– Yes 2 (5.9) 19 (63.3)
– No 32 (94.1) 11 (36.7)

Data represent mean numbers of patients (with percentages in par-
entheses), unless indicated otherwise. ∗n= 34; †n= 30.
‡Indicates statistical significance

P SITTITRAI, C SRIVANITCHAPOOM, D REUNMAKKAEW250

https://doi.org/10.1017/S0022215118000178 Published online by Cambridge University Press

https://doi.org/10.1017/S0022215118000178


pharyngocutaneous fistula in total laryngectomy after radiother-
apy. Head Neck 2015;37:1233–8

3 Patel UA, Moore BA, Wax M, Rosenthal E, Sweeny L,
Militsakh ON et al. Impact of pharyngeal closure technique
on fistula after salvage laryngectomy. JAMA Otolaryngol
Head Neck Surg 2013;139:1156–62

4 Sharma S, Chaukar DA, Laskar SG, Kapre N, Deshmukh A, Pai
P et al. Role of the pectoralis major myofascial flap in prevent-
ing pharyngocutaneous fistula following salvage laryngectomy.
J Laryngol Otol 2016;130:860–4

5 Gil Z, Gupta A, Kummer B, Cordeiro PG, Kraus DH, Shah JP
et al. The role of pectoralis major muscle flap in salvage total
laryngectomy. Arch Otolaryngol Head Neck Surg 2009;135:
1019–23

6 Guimarães AV, Aires FT, Dedivitis RA, Kulcsar MA, Ramos
DM, Cernea CR et al. Efficacy of pectoralis major muscle flap
for pharyngocutaneous fistula prevention in salvage total laryn-
gectomy: a systematic review. Head Neck 2016;38(suppl 1):
E2317–21

7 Hasan Z, Dwivedi RC, Gunaratne DA, Virk SA, Palme CE,
Riffat F. Systematic review and meta-analysis of the complica-
tions of salvage total laryngectomy. Eur J Surg Oncol 2017;
43:42–51

8 Dedivitis RA, Aires FT, Cernea CR, Brandão LG.
Pharyngocutaneous fistula after total laryngectomy: systematic
review of risk factors. Head Neck 2015;37:1691–7

9 Liang JW, Li ZD, Li SC, Fang FQ, Zhao YJ, Li YG.
Pharyngocutaneous fistula after total laryngectomy: a systematic
review and meta-analysis of risk factors. Auris Nasus Larynx
2015;42:353–9

10 Paleri V, Drinnan M, van den Brekel MW, Hinni ML, Bradley
PJ, Wolf GT et al. Vascularized tissue to reduce fistula following
salvage total laryngectomy: a systematic review. Laryngoscope
2014;124:1848–53

11 Righini C, Lequeux T, Cuisnier O, Morel N, Reyt E. The pector-
alis myofascial flap in pharyngolaryngeal surgery after radio-
therapy. Eur Arch Otorhinolaryngol 2005;262:357–61

12 Cömert E, Tunçel Ü, Torun MT, Kiliç C, Cengiz AB, Sencan Z
et al. Pectoralis major myofascial flap in salvage laryngectomy.
J Laryngol Otol 2014;128:714–19

13 Patel UA, Keni SP. Pectoralis myofascial flap during salvage lar-
yngectomy prevents pharyngocutaneous fistula. Otolaryngol
Head Neck Surg 2009;141:190–5

14 Oosthuizen JC, Leonard DS, Kinsella JB. The role of pectoralis
major myofascial flap in salvage laryngectomy: a single surgeon
experience. Acta Otolaryngol 2012;132:1002–5

15 Sakai A, Okami K, Sugimoto R, Ebisumoto K, Yamamoto H,
Maki D et al. Prevention of wound complications in salvage

pharyngolaryngectomy by the use of well-vascularized flaps.
Acta Otolaryngol 2012;132:778–82

16 Sousa AA, Castro SM, Porcaro-Salles JM, Soares JM, de
Moraes GM, Carvalho JR et al. The usefulness of a pectoralis
major myocutaneous flap in preventing salivary fistulae after
salvage total laryngectomy. Braz J Otorhinolaryngol 2012;78:
103–7

17 Sayles M, Koonce SL, Harrison L, Beasley N, McRae AR,
Grant DG. Pharyngo-cutaneous fistula complicating laryngect-
omy in the chemoradiotherapy organ-preservation epoch. Eur
Arch Otorhinolaryngol 2014;271:1765–9

18 Gilbert MR, Sturm JJ, Gooding WE, Johnson JT, Kim S.
Pectoralis major myofascial onlay and myocutaneous flaps
and pharyngocutaneous fistula in salvage laryngectomy.
Laryngoscope 2014;124:2680–6

19 Rothmeier N, Bergmann C, Mattheis S, Weller P, Lang S. The
primary use of pectoralis myofascial flap in salvage laryngect-
omy [in German]. Laryngorhinootologie 2015;94:232–8

20 Rappaport WD, Hunter GC, Allen R, Lick S, Halldorsson A,
Chvapil T et al. Effect of electrocautery on wound healing in
midline laparotomy incisions. Am J Surg 1990;160:618–20

21 Kumagai SG, Rosales RF, Hunter GC, Rappaport WD, Witzke
DB, Chvapil TA et al. Effects of electrocautery on midline lapar-
otomy wound infection. Am J Surg 1991;162:620–2;discussion
622–3

22 Ruidiaz ME, Messmer D, Atmodjo DY, Vose JG, Huang EJ,
Kummel AC et al. Comparative healing of human cutaneous
surgical incisions created by the PEAK PlasmaBlade, conven-
tional electrosurgery, and a standard scalpel. Plast Reconstr
Surg 2011;128:104–11

23 Moukarbel RV, Doyle PC, Yoo JH, Franklin JH, Day AM, Fung
K. Voice-related quality of life (V-RQOL) outcomes in laryn-
gectomees. Head Neck 2011;33:31–6

Address for correspondence:
Dr Pichit Sittitrai,
Department of Otolaryngology,
Chiang Mai University Hospital,
Chiang Mai, Thailand, 50200

Fax: +66 053 935564
E-mail: psittitrai@yahoo.com

Dr P Sittitrai takes responsibility for the integrity of the content of
the paper
Competing interests: None declared

PREVENTION OF PHARYNGOCUTANEOUS FISTULA IN SALVAGE TOTAL LARYNGECTOMY 251

https://doi.org/10.1017/S0022215118000178 Published online by Cambridge University Press

mailto:psittitrai@yahoo.com
https://doi.org/10.1017/S0022215118000178

	Prevention of pharyngocutaneous fistula in salvage total laryngectomy: role of the pectoralis major flap and peri-operative management
	Introduction
	Materials and methods
	Surgical technique and post-operative management

	Results
	Discussion
	Conclusion
	References


