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Abstract

Purpose The aim of the study is to determine the predisposing factors for pharyngocutaneous fistula (PCF) in patients
undergoing total laryngectomy (TL) or extended TL and, secondarily, to propose a new severity-based classification system.
Methods This is a retrospective study of 400 patients who underwent TL or extended TL. Major fistula was defined as a
fistula (1) persisting for >4 weeks, (2) requiring surgical treatment, or (3) associated with perioperative mortality.

Results PCF formation occurred in 93 patients (23.3%) and major fistula in 72 (18.0%). Extended surgery with partial or
total pharyngectomy, previous treatment with radiotherapy, and postoperative hemoglobin levels <99 g/L. were associated
with a significantly higher risk of developing major fistula.

Conclusions We propose a new PCF classification system according to clinical severity. Predictors of major fistula were the
type of surgery, previous radiotherapy, and low (<99 g/L) postoperative hemoglobin levels. We consider the use of onlay
flaps in irradiated patients who require partial pharyngectomy.
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Introduction

Total laryngectomy (TL) and TL with pharyngectomy are
performed to treat advanced laryngeal or hypopharyn-
geal tumors. These procedures can be performed either
for primary treatment or as second-line treatment after
organ-preserving options have failed. In some cases, pedi-
cled flaps—mainly the pectoralis major myocutaneous
flap (PMMF)—are used to remodel the surgical defect.
A potential complication of TL is the development of a
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pharyngocutaneous fistula (PCF), with an estimated preva-
lence ranging from 5% [1] to 58% [2]. PCF formation is
associated with a longer hospital stay, [3, 4] a delay in adju-
vant therapy, and a decrease in quality of life [5].

Numerous variables have been implicated as potential
risk factors for PCF formation after TL, including previous
radiotherapy [5—14] or chemoradiotherapy [6, 7, 9, 10, 15],
neck dissection [6, 13] comorbid illness (e.g., diabetes mel-
litus) [11] low pre- or postoperative hemoglobin levels [3-7,
11, 14, 16], hypopharyngeal localization of the tumor [4, 5,
12, 13, 17], large tumor size (T3-T4) [5, 12], and extended
surgeries [4, 18].

Although numerous potential risk factors have been iden-
tified, at present there is a lack of consensus as to which of
these factors are the best predictors of PCF. In this context,
the aim of the present study was to retrospectively evaluate
a large cohort of patients treated with TL at our institution
to determine the predisposing factors for PCF development.
A secondary aim was to propose a new PCF severity-based
risk classification system.
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Materials and methods
Patient description

We retrospectively reviewed all TLs performed consec-
utively at our center between 2000 and 2017. Inclusion
criteria were treatment with simple TL, TL with partial
pharyngectomy (TLPP), and TL with total pharyngectomy
(TLTP). All cases with a TL associated with esophagec-
tomy or total glossectomy were excluded. All procedures
were performed by a team of five surgeons at a tertiary
care hospital.

A total of 400 surgeries were performed during the study
period. In most cases (n=390, 97.5%), surgery was indi-
cated to treat a tumor located in the larynx or pharynx; sur-
gery was the initial treatment in 202 of these 390 cancer
patients (50.5%). In 131 cases (32.7%), the surgery was per-
formed as a salvage treatment after partial surgery (n=3,
0.8%), radiotherapy (n=99, 24.7%), surgery and radiother-
apy (n=4, 1%), or chemoradiotherapy (n=25, 6.3%). In the
remaining 57 patients (14.3%), the surgical indication was
to resect a second tumor located in the larynx or hypophar-
ynx in patients previously treated with radiotherapy. In the
patients without a tumor (n=10), the TL was performed
to treat chondronecrosis (n=35, 1.3%) or severe aspiration
episodes in patients with a non-functional larynx (n =S5,
1.3%); of these ten patients, eight had undergone previous
radiotherapy. Overall, 193 of the 400 patients (48.3%) had
received radiotherapy prior to surgery.

Surgery description and postoperative care

We performed four different types of surgery: simple TL
(n=272, 68.0%), TLPP without PMMF (n =80, 20%), TLPP
with PMMF (n=26, 6.5%), and TLTP (n=22, 5.5%)—
which always included a PMMF. Most patients (n =361,
90.3%) underwent neck dissection, which was unilateral in
79 cases (21.9%) and bilateral in 282 cases (78.1%). In 68
patients (18.8%), a radical neck dissection was performed.

In most of the patients (n=356) treated with simple
TL, an absorbable suture (Dexon or Vicryl) was used for
primary closure of the mucosa from the pharynx. Starting
in the year 2008, surgeons had the option to perform pri-
mary closure using a stapler suture (75-mm Linear Cutter,
Ethicon Endo-Surgery LLC) (n=44).

In patients requiring TLPP, pharyngeal reconstruction
was performed—depending on the extent of the resec-
tion—either by directly suturing the mucosa (n=380) or
by incorporating a PMMEF into the suture line (n = 26).

All TLTP cases (n=22) were reconstructed by sutur-
ing a full thickness skin graft over the prevertebral
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plane with a PMMF to recreate the anterior and lateral
hypopharyngeal walls in accordance with the technique
described by Fabian [19]. A Montgomery salivary bypass
tube was inserted in all patients requiring a PMMEF for the
reconstruction.

Enteral nutrition by nasogastric tube was initiated on the
first postoperative day. In the absence of wound complica-
tions, the nasogastric tube was generally removed on the
7th postoperative day in non-irradiated patients, and on the
12th postoperative day in patients who had received previous
radiotherapy or a PMMF.

Analyses of results

A fistula was defined as any documented clinical suspicion
or evidence of salivary leak. All suspected PCFs were con-
firmed by oral administration of methylene blue dye. In cases
with a confirmed PCEF, the initial treatment was conservative
management involving antibiotic therapy, continuation of
enteral nutrition, and daily local wound care. In cases that
did not respond adequately to conservative management, a
PMMF was considered on a case-by-case basis.

The PCFs were classified as either major or minor fistu-
las. Major fistula was defined as a fistula (1) persisting for
>4 weeks, (2) requiring surgical treatment, or (3) associated
with perioperative mortality. Minor fistula was defined as a
fistula that resolved with conservative management within 4
weeks. Perioperative mortality was defined as death for any
cause within 30 days of surgery or during hospitalization
after the TL surgery.

Patients were classified according to the type of surgery
performed, as follows: simple TL, n=272 (68.0%); TLPP
without PMMF, n =380 (20.0%); and TLPP or TLTP with
PMMF, n=48 (12.0%). The following patient-related vari-
ables were assessed: gender, age, alcohol use, smoking habit,
diabetes mellitus, and American Society of Anesthesiolo-
gists (ASA) physical status classification. Patients were clas-
sified into one of three categories according to their use of
alcohol and tobacco, as follows: no tobacco or alcohol use;
moderate use (<20 cigarettes/day and/or < 80 gr alcohol/
day); and heavy use (> 20 cigarettes/day or >80 gr alcohol/
day).

We also evaluated the following variables: extension and
location of the tumor; history of previous radiotherapy; type
of surgery; use of stapler suture; neck dissection; placement
of voice prosthesis; and preoperative and postoperative
hemoglobin levels. Table 1 shows the distribution of patients
by variable. Supplementary Table 1 presents descriptive data
for the patients grouped according to the type of surgery.
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Table 1 Descriptive characteristics of patients

Total
Sex
Male 374 (93.5%)
Female 26 (6.5%)
Age (mean/SD) years 65.2/11.1
Tobacco and alcohol use
None 15 (3.8%)
Moderate 49 (12.2%)
Severe 336 (84.0%)
ASA
11 118 (29.5%)
111 256 (64.0)
v 26 (6.5%)
Diabetes
No 328 (82.1%)
Yes 72 (17.9%)
Subsite location
Supraglottis 128 (32.0%)
Glottis 201 (50.2%)
Hypopharynx 71 (17.8%)
pT
0 10 (2.5%)
2 70 (17.5%)
3 138 (34.5%)
4 182 (45.5%)
Previous radiotherapy
No 207 (51.7%)
Yes 193 (48.3%)
Type of surgery
Simple TL 272 (68.0%)
TLPP without PMMF 80 (20.0%)
TLPP-TLTP with PMMF 48 (12.0%)
Neck dissection
No 39 (9.8%)
Unilateral 79 (19.7%)
Bilateral 282 (70.5%)
Voice prosthesis
No 354 (88.5%)
Yes 46 (11.5%)
Preoperative Hb (mean/SD) g/L 136.9/19.6
Postoperative Hb (mean/SD) g/L 110.0/15.7

SD standard deviation; ASA American Society of Anesthesiologists;
TL total laryngectomy; TLPP total laryngectomy with partial pharyn-
gectomy; TLTP total laryngectomy with total pharyngectomy; PMMF
pectoralis major myocutaneous flap; Hb hemoglobin

Statistical analyses

We evaluated the association between PCF formation,
major fistula, and all assessed variables. We first evaluated

the whole sample and then performed subanalyses accord-
ing to the type of surgery.

The chi-square test or Fisher’s exact tests were used, as
appropriate, to compare qualitative variables. Student’s 7 test
was used to compare quantitative variables. Multivariate
analyses with logistic regression were carried out using the
presence of PCF and major fistula as the dependent variables
and all other variables as independent variables. A recursive
partitioning analysis (RPA; chi-square automatic interaction
detection method) was used to establish the cut-off points
to categorize the hemoglobin levels associated with PCF
development. The risk of PCF was grouped using RPA (clas-
sification and regression tree method).

Results

A total of 93 patients (23.3%) developed a PCF. By type of
surgery, the PCF rate was as follows: TL, 14.0%; TLPP with-
out PMMF, 37.5%; and TLPP-TLTP with PMMF, 52.1%.

The mean preoperative hemoglobin values for patients
with and without PCF were, respectively, 132.3 g/L
[standard deviation (SD), 21.1 g/L] versus 134.8 g/L (SD,
19.5 g/L) (p=0.314). The mean postoperative hemoglobin
value for the group of patients that developed PCF was
102.6 g/L. (SD 15.2 g/L) versus 109.4 g/L (SD 14.9 g/L) for
the non-PCF group (p=0.0001).

On the RPA, there was no significant association between
preoperative hemoglobin levels and PCF formation. By con-
trast, based on the RPA analysis, patients were classified into
three groups according to the association between postopera-
tive hemoglobin values and PCF formation. The PCF rate by
postoperative hemoglobin values was as follows: > 115 g/L.
(n=118), 11.9%; 99-115 g/L (n=161), 23.0%, and <99 g/L
(n=121), 34.7% (p=0.0001).

An analysis of postoperative hemoglobin values accord-
ing to the type of surgery revealed significant between-group
differences in postoperative hemoglobin levels only among
patients treated with simple TL but not among those treated
with extended TL (Supplementary material Table 2).

Table 2 shows the univariate analysis of PCF develop-
ment for each assessed variable. The PCF rate was signifi-
cantly higher in patients with hypopharyngeal tumors, large
tumors (pT4), extended surgeries, without a primary voice
prosthesis, and lower postoperative hemoglobin levels. The
absence of a significant association between PCF formation
and prior radiotherapy treatment is noteworthy. Supplemen-
tary Table 2 shows the univariate analysis for PCF develop-
ment for each variable according to the type of surgery.

Among the patients treated with simple TL at our institu-
tion since the year 2008, in 44 of the 122 cases (36.0%) a sta-
pler suture was used for pharyngeal reconstruction. The PCF
incidence rate for patients who underwent reconstruction
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Table 2 Percentage of patients with pharyngocutaneous fistula (PCF)
and major PCF (M-PCF) for the assessed variables

% PCF pvalue % M-PCF p value

Gender

Men 23.5 0.616 18.7 0.194
Women 19.2 7.7

Age

< 65 years 25.3 0272 204 0.172
>65 years 20.7 15.1

Tobacco and alcohol use

No 20.0 0.704 133 0.875
Moderate 18.4 16.3

Severe 24.1 18.5

ASA

2 16.9 0.128 11.7 0.296
3 26.9 19.2

4 11.8 11.8

Diabetes mellitus

No 23.2 0969 164 0.689
Yes 22.9 18.8

Subsite location

Supraglottis 18.8 0.0001 14.8 0.001
Glottis 17.9 14.4
Hypopharynx 46.5 33.8

pT

pT2? 16.3 0.034 163 0.082
pT3 19.6 13.0

pT4 29.1 22.5

Previous radiotherapy

No 23.7 0.836 164 0.396
Yes 22.8 19.7

Type of surgery

Simple TL 14.0 0.0001 11.0 0.0001
TLPP without PMMF 37.5 28.8

TLPP-TLTP with PMMF  52.1 39.6

Neck dissection

No 25.6 0.801 12.8 0.612
Unilateral 25.3 20.3

Bilateral 22.3 18.1

Voice prosthesis

No 25.1 0.013 19.5 0.031
Yes 8.7 6.5
Postoperative hemoglobin

>115 g/l 11.9 0.0001 8.5 0.001
99-115 g/L 23.0 18.0

<99 g/LL 34.7 27.3

ASA American Society of Anesthesiologists; 7L total laryngectomy;
TLPP total laryngectomy with partial pharyngectomy; TLTP total
laryngectomy with total pharyngectomy; PMMF pectoralis major
myocutaneous flap

“Includes the ten patients without evidence of cancer
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with an absorbable suture was 16.7% versus 11.4% for
patients who received a stapler suture (p =0.428).

Table 3 shows the results of a multivariate analysis in
which PCF was the dependent variable. That analysis
showed that extended surgeries (including TLPP without
PMMF and TLPP-TLTP with PMMF) and postoperative
hemoglobin levels <99 g/L significantly increased the risk
of developing PCF.

We carried out an RPA using the presence of PCF as
the dependent variable and all other assessed variables as
independent variables (Fig. 1). The first partition yielded a
classification tree based on the type of surgery. For patients
treated with simple TL, the presence of PCF was corre-
lated with postoperative hemoglobin levels. In patients who
underwent TLPP or TLTP, PCF formation was correlated
with tumor extension.

The presence of PCF was a significant predictor for
longer hospital stay (p =0.0001), with a median hospital
stay for the non-PCF group of 14.0 days versus 38.0 days
for the PCF group. Among the patients who developed PCF,
a trend towards longer hospital stays was observed in irradi-
ated patients. In the PCF group, the median hospital stay for
non-irradiated patients (n =49) was 35.0 days versus 47.0
days for the irradiated subgroup (n=44) (p =0.056).

Ten patients (2.5%) died during the perioperative period.
Of these, eight had a PCF, and the death was directly attrib-
utable to local complications of PCF in seven of these
patients.

Major fistula

Of the 93 patients with PCF, 72 (77.4%) met the study cri-
teria for major fistula. The distribution of major fistula by
surgery type was as follows: simple TL, n=30 (11%), TLPP
without PMMF, n=23 (28.8%), and for TLPP-TLTP with
PMMF, n=19 (39.6%).

Table 2 shows the univariate analysis for the associa-
tion between major fistula and the individual variables. The
PCF rate was significantly higher in patients with tumors
located in the hypopharynx, larger tumors (pT4), in those
with extended surgeries, in patients without primary voice
prosthesis, and in those with low (<99 g/L) postoperative
hemoglobin levels. Supplementary Table 3 shows the uni-
variate analysis for major fistula for each assessed variable
according to the type of surgery.

Table 3 shows the results of a multivariate analysis in
which the presence of major PCF was the dependent vari-
able. Patients treated with extended surgeries, previous
radiotherapy, or postoperative hemoglobin <99 g/L had a
significantly higher risk of developing a major fistula. Com-
pared to patients not previously treated with radiotherapy,
irradiated patients had a 2.9 times higher risk of developing
a major fistula (95% CI 1.18-7.09, p=0.019).
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Table 3 Multivariate analyses PCF p value Major PCF P value
Gender
Men 1 1
Women 1.24 (0.37-4.20) 0.722 0.51 (0.09-2.75) 0.436
Age
< 65 years 1 1
>65 years 1.15 (0.56-2.38) 0.692 0.97 (0.42-2.21) 0.943
Tobacco and alcohol use
No 1 1
Moderate 0.70 (0.08-6.08) 0.753 1.01 (0.05-18.83) 0.990
Severe 0.96 (0.13-7.05) 0.962 1.01 (0.06-16.21) 0.992
ASA
2 1 1
3 1.57 (0.72-3.45) 0.255 1.66 (0.67-4.14) 0.272
4 0.93 (0.14-4.83) 0.841 1.80 (0.28-11.35) 0.529
Diabetes mellitus
No 1 1
Yes 1.75 (0.74-4.18) 0.201 2.48 (0.95-6.51) 0.064
Subsite location
Supraglottis 1 1
Glottis 1.71 (0.67-4.35) 0.255 2.25(0.75-6.77) 0.147
Hypopharynx 1.14 (0.38-3.36) 0.810 0.57 (0.16-1.95) 0.575
pT
pT2* 1 1
pT3 1.19 (0.39-3.63) 0.748 0.68 (0.20-2.33) 0.545
PT4 2.11 (0.74-6.03) 0.162 1.48 (0.48-4.56) 0.486
Previous radiotherapy
No 1 1
Yes 1.57 (0.72-3.42) 0.257 2.90 (1.18-7.09) 0.019
Surgery
TL 1 1
TLPP without PMMF 3.77 (1.29-11.01) 0.015 7.61 (2.19-26.42) 0.001
TLPP or TLTP with PMMF 6.04 (1.62-22.14) 0.007 13.13 (2.86-60.17) 0.001
Neck dissection
No 1 1
Unilateral 1.55 (0.36-6.70) 0.555 4.97 (0.62-39.43) 0.129
Bilateral 1.51 (0.38-5.93) 0.554 6.24 (0.85-45.57) 0.071
Voice prosthesis
No 1 1
Yes 0.92 (0.27-3.15) 0.900 0.92 (0.22-3.79) 0.917
Postoperative hemoglobin
>115g/L 1 1
99-115 g/L 1.50 (0.58-3.88) 0.395 1.25 (0.41-3.75) 0.686
<99 g/LL 4.23 (1.62-11.04) 0.003 4.07 (1.34-12.32) 0.013

Hazard ratios (95% confidence interval)

PCF pharyngocutaneous fistula; M-PCF major PCF; ASA American Society of Anesthesiologists; 7L total
laryngectomy; TLPP total laryngectomy with partial pharyngectomy; TLTP total laryngectomy with total
pharyngectomy; PMMF pectoralis major myocutaneous flap

*Includes the ten patients without evidence of cancer
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Fig. 1 Classification tree
obtained with the recursive
partitioning analysis. 7L total
laryngectomy, Hb hemoglobin

B % Patients with fistula
B % Patients without fistula

n=400
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[— Type of surgery —‘

TL
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|
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Discussion

Development of pharyngocutaneous fistula is one of the
most common postoperative complications after TL.
Although many potential risk factors for PCF formation
have been identified, it is still not clear which of these are
the most relevant. Therefore, we evaluated these risk fac-
tors to determine the variables that were most predictive of
PCF formation. On the multivariate analysis, we found that
extended surgeries and low (<99 g/L) postoperative hemo-
globin levels were associated with a significantly higher PCF
rate.

Tumor- and surgery-related factors

Patients with hypopharyngeal or large tumors (pT4) had
higher PCF rates, a finding that is consistent with a recent
meta-analysis and some other studies that have found a
significant relationship between tumor extension and PCF
[4, 5, 12]. The type of resection (i.e., TL or extended TL)
is defined by the tumor location and extension, which, in
turn, determine the type of reconstruction. In our series, the
type of surgery was a significant risk factor for developing
PCF. If we consider simple TL as the reference category,
patients who underwent TLPP without PMMF had a 3.8
times greater risk of developing PCF while those treated
with TLPP or TLTP with PMMF had a sixfold greater risk.
Importantly, a TLPP entails a reduction of mucosa avail-
able for the pharyngeal reconstruction; consequently, if a
primary closure is then performed, the tension within the tis-
sues increases. The use of a PMMF adds another component
to the closure, and the interface between the mucosa and the
tissues from the PMMF is thought to be the weak point of
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the suture, especially in the presence of a concomitant neck
infection.

In our center, the decision to perform a PMMEF is mainly
based on the extent of the resection and the lack of free
mucosa to create the neopharynx. In patients treated with a
TL, there are two techniques for PMMF use: (1) incorpora-
tion of the PMMEF flap into the suture line and (2) the onlay
technique. The first technique, in which the flap is incor-
porated into the suture line (see “Materials and methods”),
is performed to complete the closure of the neopharynx in
extended resections. By contrast, the onlay PMMF tech-
nique is performed to reinforce the suture by transferring
non-irradiated, well-vascularized tissue to the surgical field.
The PMMEF is then fixed to the parapharyngeal tissue and
the prevertebral fascia on each side to separate the neophar-
ynx from the vascular space [20]. However, since these two
techniques have different aims, Anschiitz et al. [20] have
suggested that it is not appropriate to compare them in terms
of outcomes. Up to now, our department has never consid-
ered the use of an onlay PMMF. A meta-analysis performed
by Sayles et al. [21] found that the relative risk of develop-
ing PCF with a prophylactic flap versus closure alone in
salvage simple TL was 0.56 (95% CI 0.37-0.85, p=0.001).
Recently, a systematic review by Guimaraes et al. [22] found
a 22% decreased risk of PCF in patients treated with the only
PMMF technique (p < 0.001).

The value of performing neck dissection in these patients
is controversial because some authors have found a signifi-
cant association between neck dissection and the PCF inci-
dence rate [6, 8, 13], whereas others have not [3-5, 7, 9, 14,
16-18, 23, 24]. In our study, we found no differences in PCF
rates regardless of whether neck dissection was performed
or not.
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The multivariate analysis in our study showed that
patients with postoperative hemoglobin levels <99 g/I. had a
fourfold higher risk of developing PCF compared to patients
with levels > 115 g/L. Paydarfar et al. [14] and Benson et al.
[3] both found a significant association between postopera-
tive hemoglobin levels and PCF. In our sample, postopera-
tive (not preoperative) hemoglobin levels were significant
risk factors, a finding that suggests that blood loss during
surgery is the determining factor. Indeed, the need for intra-
operative or postoperative transfusion has also been associ-
ated with PCF formation [1, 6, 16, 18]. Unfortunately, due to
the retrospective design of our study, we are unable to assess
transfusion requirements due to lack of data.

The placement of a primary voice prosthesis was a pro-
tective factor for PCF on the univariate analyses. In our
center, placement of a primary voice prosthesis is indicated
in patients who have adequate performance status, few
comorbidities, and who show a good predisposition to use
the device. This positive selection of prosthesis candidates
might explain why the PCF rate was lower in these patients.

In our sample, the use of a stapler suture did not affect
the PCF rate. However, Ismi et al. [25] obtained lower PCF
rates with stapler suture compared to manual closure. In that
study, stapler closure also reduced the operative time and
was associated with lower rates of infection at the surgical
site [25]. In contrast, Benson et al. [3] found that stapler
sutures were associated with higher PCF rates.

Comorbidities and previous therapies

None of the patient-related characteristics—including diabe-
tes—were associated with significant differences in the PCF
rate. This finding is worth highlighting given that diabetes is
considered a risk factor for PCF [11].

We found no significant correlation between previous
radiotherapy and PCF rates, a finding that is consistent
with several other reports [3, 15, 18, 24, 26, 27], although
it contradicts some other studies which have reported an
increased risk of PCF in irradiated patients [5—14, 17]. The
effects of radiotherapy on wound healing include obliterative
endarteritis, hypoxia, impaired leukocyte migration, fibro-
sis, delayed wound closure, and an overall decrease in tis-
sue vascularity [8, 11]. Boscolo-Rizzo et al. [11] suggested
that technological improvements in radiotherapy, including
improved dose delivery through the use of intensity-modu-
lated radiation therapy and modern linear accelerators may
have reduced the impact of radiotherapy on PCF formation.

Major fistula
Based on findings presented here, we have developed a new

system to classify PCF into major and minor PCF according
to severity criteria. We define major PCF as a fistula lasting

longer than 1 month, or requiring surgical treatment for repair,
or if the PCF leads to death. Horgan and Dedo [28] previously
defined major fistula as a fistula lasting > 8 weeks or requiring
surgical treatment. However, our clinical experience suggests
that fistulas requiring more than 4 weeks to heal are unlikely
to heal completely and, therefore, this time point is the optimal
moment to consider surgery.

In the multivariate analysis, the following variables were
associated with the risk of major fistula: (1) extended surgery
(TLPP without PMMF and TLPP-TLTP with PMMF), (2)
postoperative hemoglobin level <99 g/L, and (3) previous
radiotherapy. Considering simple TL as the reference category,
TLPP without PMMEF increased the risk of major fistula by
7.6 times, while TLPP-TLTP with PMMF increased the risk
by 13.1 times. Compared to patients who had postoperative
hemoglobin levels > 115 g/L, those with levels <99 g/L. had a
fourfold greater risk of developing major fistula. Patients who
underwent previous radiotherapy had a 2.9 times greater risk
of major fistula. Galli et al. [17] suggested that large PCFs, in
most cases due to previous radiotherapy, do not close spon-
taneously with a conservative approach; consequently, those
authors proposed waiting a month for the size of the PCF to
decrease before planning the reconstruction. Our results are
consistent with the findings reported by Virtaniemi et al. [13]
who found that fistulas appeared earlier, were larger, and
closed later in patients treated previously with radiotherapy;
however, it should be noted that their results were not statis-
tically significant. Venegas et al. [27], following the criteria
described by Horgan and Dedo [28], found a higher rate of
major fistula in radiated versus non-irradiated patients.

Based on the findings of this study and other published
studies, which suggest that the PMMF onlay technique can
reduce the incidence of major fistulas, our departmental pol-
icy will be to consider the use of prophylactic onlay flaps in
irradiated patients who require TLPP.

Study strengths and limitations

The main limitation of the present study is the retrospective
design, which prevented us from assessing the impact of
certain variables—such as nutritional status, thyroid func-
tion, and perioperative blood transfusion—that many studies
suggest may be related to PCF formation. By contrast, the
main strengths are the large sample of patients from a sin-
gle institution and the inclusion of a wide range of surgical
procedures.

Conclusions
The incidence of PCF in our sample was 23.3%, although the

rate varied greatly according to the type of surgical proce-
dure, from as low as 14% for simple TL to as high as 52.1%
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for patients who underwent TLPP-TLTP with inserted
PMMEF.

Based on the findings of this study, we have developed
a new system to classify PCF as either minor or major
according to clinical severity criteria. The proposed crite-
ria for major fistula are (1) duration of 4 weeks or more,
(2) requirement for surgical treatment, or (3) fistula-related
patient death. The incidence of major fistula in our patients
was 18%. The variables significantly associated with major
fistula (multivariate analysis) were: extended surgery, previ-
ous treatment with radiotherapy, and postoperative hemo-
globin <99 g/L.. On that purpose, we suggest considering
the use of prophylactic onlay flaps in irradiated patients who
require TLPP.
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