
ORIGINAL ARTICLE

Indian Journal of Otolaryngology and Head & Neck Surgery
https://doi.org/10.1007/s12070-024-04756-y

Background

Pharyngocutaneous Fistula (PCF) is one of the most com-
mon complications after laryngectomy. Billroth performed 
the first laryngectomy in 1873, and soon after, he was the 
first surgeon to describe PCF [1]. Increased use of radia-
tion as a primary treatment modality in laryngeal cancer has 
led to more salvage laryngectomies than upfront laryngec-
tomies, resulting in an increased incidence of PCF. Apart 
from previous radiation, several risk factors can increase the 
incidence of PCF. Many studies have attempted to identify 
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Abstract
Pharyngocutaneous fistula (PCF) is a common postoperative complication in patients undergoing laryngectomy. Many 
studies have focused on the predisposing factors and their treatment, but there is still controversy on how to identify 
high-risk patients.PCF is associated with delay in adjuvant treatment, prolonged hospital stay, and the requirement for 
additional surgical procedures. The increased incidence of post-laryngectomy PCF in the modern era of organ preserva-
tion therapy has driven considerable efforts to develop techniques to avoid and treat this complication. The study aims 
to analyze the incidence, predisposing factors, management, and outcome of PCF in post laryngectomy patients. We 
reviewed retrospectively the medical records of 72 patients who underwent total laryngectomy during the period from 
2013 to 2022 at our institute. Details regarding age, gender, tumor site, comorbidities, radiotherapy, chemotherapy, dura-
tion of nasogastric tube feeding, the incidence of PCF and its management, and length of hospital stay. In our analysis of 
72 patients, with 38 undergoing upfront laryngectomy and 34 salvage laryngectomy post-chemoradiation, we observed a 
23% incidence of Pharyngocutaneous Fistula (PCF). Our univariate analysis revealed that low pre-op albumin levels and 
advanced stage significantly increased the risk of PCF. Specifically, PCF occurred in 16% of upfront laryngectomy patients 
and increased to 32% in salvage laryngectomy patients, though there was no significant association with pre-operative 
radiotherapy (RT).Among PCF cases, those from upfront laryngectomy had a mean onset time of 12 days, while salvage 
laryngectomy cases had a mean onset time of 8 days. The majority of PCF cases (64%) were managed conservatively, with 
11% resolving through secondary suturing and 25% requiring surgical repair using local flaps. Notably, 80% of upfront 
laryngectomy PCF cases were managed conservatively, compared to 54% in salvage laryngectomy cases.The average 
hospitalization time for PCF patients was significantly longer at 35.6 days, compared to 12 days for non-PCF patients. 
Importantly, there were no fatal complications related to PCF in either group. Our study found that Pharyngocutaneous 
Fistula (PCF) occurs in both irradiated and non-irradiated patients, with T staging and pre-op albumin levels being sig-
nificant risk factors. While PCF in non-irradiated patients can be treated conservatively, those in chemoradiation patients 
often require surgical intervention. Postoperative nutritional support like Feeding jejunostomy or Peg tube insertion aids 
in patient recovery from PCF.
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the risk factors for PCF to prevent it. However, the same 
risk factors have not consistently appeared significant in 
all studies. Thus, there is still controversy in identifying 
the risk factors and preventing the incidence of PCF. PCF 
leads to increased hospital stays, the need for additional sur-
gical procedures, nutritional problems, and delays in start-
ing adjuvant treatment. The mainstay of treatment for PCF 
is conservative management. However, some patients may 
require surgical intervention ranging from primary closure 
to flap cover.

Aim

This study aims to analyze the incidence, predisposing fac-
tors, management, and outcome of PCF in post-laryngec-
tomy patients Table 1.

Methods

This is a retrospective study that included patients who 
underwent total laryngectomy for laryngeal cancer in the 
Department of Surgical Oncology, at a tertiary care center 
between 2013 and 2023. Patients who underwent any type 
of flap closure during laryngectomy were excluded from 
this study. From the cancer diary records, patient details 
were collected, including age, gender, site, co-morbidities, 
and stage, which was classified according to the latest TNM 
system. Preoperative hemoglobin and albumin levels, pre-
operative treatment details including emergency tracheos-
tomy, radiotherapy, chemotherapy, details of the surgical 
procedure performed, and the incidence of PCF after sur-
gery were also recorded. For patients who developed PCF, 
details regarding the postoperative day of PCF develop-
ment, duration, length of hospital stay, treatment adminis-
tered, and recovery were collected.

Statistical Analysis

Data analysis was conducted using MS Excel and SPSS 28.0 
(Trial version). Frequencies, percentages, ranges, means, 
and standard deviations were calculated using this software. 
Chi-square tests, t-tests, and p-values were also calculated.

Results

We analyzed 72 patients, among whom 65 were men (90.2%) 
and seven were women (9.8%), ranging in age from 30 to 79 
years (mean 56; median 55). Out of 72 patients, 40 (56%) 
had glottic cancer, and 32 (44%) had supraglottic cancer. 
Among them, 38 patients underwent upfront laryngectomy, 
while 34 patients underwent salvage laryngectomy after 
chemoradiation. Regarding staging, 47 patients (65%) had 
T3 disease, and 25 (35%) had T4 disease. The mean pre-
operative serum albumin level was 3.73 g/dl (median 3.80; 
range 2.10–4.0). The mean preoperative hemoglobin value 
was 12.3 g/dl (median 12.0; range 4.8–16.9). Overall, 17 
(23%) patients developed PCF. We analyzed various risk 
factors for the development of PCF.

On multivariate analysis, we found that among the ana-
lyzed risk factors, preoperative low albumin and advanced 
stage were associated with an increased incidence of PCF, 
which was statistically significant.

All PCF patients are initially managed conservatively 
with nil per oral, ryles tube feeding, and if necessary, per-
cutaneous gastrostomy for feeding, along with antibiotics, 
anti-inflammatories, and daily dressing. If the PCF does not 
heal within 4 weeks, we proceed with surgical management.

Table 1 Multivariate analysis of risk factors for development of pha-
ryngo cutaneous fistula
Variable PCF (n = 17) No PCF (n = 55) p-value
Gender
Male 16 49 0.541
Female 1 6
Age
< 60 years 4 24 0.137
> 60 years 13 31
Site
Glottis 10 30 0.31
Supra-glottis 7 25
Stage
T3 6 43 0.012
T4 9 14
Pre-op Tracheostomy
Yes 7 22 0.93
No 10 33
Chemoradiation
Yes 11 23 0.95
No 6 32
Diabetes
Yes 7 24 0.86
No 10 31
Neck dissection
Yes 10 28 0.58
No 7 27
Node positive
Yes 3 12 0.711
No 14 43
Pre-op Hb
< 10 gm% 9 30 0.91
> 10 gm% 8 25
Pre-op Albumin
< 3 g/dl 10 15 0.017
> 3 g/dl 7 40
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Out of the 17 patients with PCF, 11 patients (64%) settled 
with conservative management. In two patients (11%), PCF 
resolved with secondary suturing, while in the remaining 
4 patients, surgical repair was performed using local flaps. 
Two patients were treated with a pectoralis major myocuta-
neous flap, and two patients were treated with a deltopec-
toral flap.

Comparing the incidence of PCF in patients who under-
went upfront laryngectomy and salvage laryngectomy, the 
incidence was 16% among patients who underwent upfront 
laryngectomy, while it increased to 32% for patients who 
underwent salvage total laryngectomy. Patients who under-
went upfront laryngectomy showed a mean time of PCF 
formation of 12 (6–22) days, while for those who devel-
oped PCF after salvage laryngectomy, the mean time was 8 
(2–20) days. Approximately 80% of patients with PCF after 
upfront laryngectomy settled with conservative manage-
ment, whereas only 54% of patients with PCF after salvage 
laryngectomy settled with conservative management. The 
mean hospitalization time for fistula patients and non-fistula 
patients was 35.6 (19–90) days and 12 (10–22) days, respec-
tively. There were no fistula-related fatal complications in 
either group.

Discussion

Pharyngocutaneous fistula (PCF) is one of the most com-
mon complications after total laryngectomy. The incidence 
of PCF following total laryngectomy in our study was 23%, 
consistent with earlier reports [2]. PCF represents an incon-
venient and troublesome complication in the postoperative 
period. Prevention is crucial due to its association with 
prolonged hospitalization, additional procedures, compli-
cations, and delays in the start of adjuvant treatment [3]. 
Although numerous risk factors have been identified, some 
factors remain controversial, and some potential risk factors 
have not been thoroughly studied. We analyzed several risk 
factors for the development of pharyngocutaneous fistula in 
our patients.

Regarding the primary tumor site, patients with supra-
glottictumors may have a higher risk for PCF due to sig-
nificant pharyngeal mucosa resections and resulting suture 
tension [4]. However, in our study, we found no significant 
association between the primary site and PCF incidence.

A meta-analysis by Wang et al. demonstrated a signifi-
cant association between T-stage and PCF. Higher tumor 
stages with wider invasion, larger surgical resections, and 
less residual normal mucosa, high suture tension were asso-
ciated with increased PCF incidence [4]. In our study, we 
also observed a significant association between T stage and 
PCF, with advanced stages showing a higher incidence.

Preoperative tracheostomy, often performed as an emer-
gency procedure in patients with stridor due to high disease 
burden, was considered a potential risk factor for PCF in 
previous studies [5, 6], but we found no significant associa-
tion in our study.

Organ preservation protocolis an important option in the 
treatment of advanced laryngeal cancer. Whether chemo-
radiation increases the chance of post-operative complica-
tions after salvage total laryngectomy has been analyzed 
in many studies. Many researchers have found that there 
is an increased incidence of PCF in salvage laryngectomy 
[7]. Radiation diminishes the healing capacity of the tissues 
due to a dysfunctional fibroblast population which results 
in hypovascularity and aggravation of atherosclerosis via 
induction of myo intimal fibrosis [8]. Some authors reported 
that there are no significant association [9]. In our study, 
there was an increase in incidence, early onset of PCF, and 
delayed healing with increased needfor surgical intervention 
in salvage laryngectomy. Though there was increased inci-
dence there is no significant statistical association between 
PCF formation and pre-operative radiation.

A meta-analysis by Paydarfar et al. showed that, although 
preoperative radiotherapy represented a significant rela-
tive risk of PCF formation, there was also heterogeneity of 
effects among studies. Other radiotherapy-associated vari-
ables such as radiotherapy dose and the time frame between 
the end of radiation and surgery did not demonstrate an 
increased risk [10].

The median time between radiation and salvage laryn-
gectomy in our study was 8 months slightly lower than the 
10 months recorded by Grau et al. [11].While the mean-
time was 12.2 months, with a mean interval of 12.5 months 
(range of 3.5–19.4 months) in the group who developed 
PCF versus 18 months (range 4.2–24.0 months) in those 
who did not. This association was not statistically signifi-
cant (p-0.92).

Diabetic mellitus patients are at higher risk of developing 
PCF due to impairment of wound healing, leukocyte dys-
function with increased susceptibility to infections [12], but 
in our study, there was no significant association between 
diabetic mellitus and the incidence of PCF.

Neck dissection with laryngectomy has been evaluated as 
a risk factor for the incidence of PCF in many studies [9]. In 
our study, there was no significant association between neck 
dissection and incidence of PCF.

A meta-analysis by Maohua Wang et al. showed that low 
pre-operative hemoglobin levels are a significant risk factor 
for the development of PCF [4]. In our study, there was no 
statistically significant association between low hemoglobin 
and the incidence of PCF.

It has been documented that hypoalbuminemia is asso-
ciated with adverse surgical outcomes in head and neck 
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cancers. Serum albumin is a marker of protein energy 
malnutrition and it is considered as a better indicator than 
anthropometry for nutrition status [13]. However, only few 
data exist for its association with complications after lar-
yngectomy. Schwartz et al. found a significant relationship 
between low preoperative serum albumin and PCF afterlar-
yngectomy [14]. In our study, it was shown that a preop-
erative albumin level of less than 3 g/dl has a statistically 
significant increase in the incidence of PCF.

On the other hand, till now, there is no guideline for man-
aging PCF. Fistula healing rates between 80 and 90% are 
commonly reported using conservative measures. In pre-
viously irradiated necks, spontaneous closure is less com-
monly achieved with rates as low as 44% being reported 
[15]. In our study about 80% of patients with PCF after 
upfront laryngectomy settled with conservative manage-
ment. Only 54% of patients with PCF after salvage lar-
yngectomy settled with conservative management The 
analysis of the literature shows a high variability of treat-
ment approaches; there is no consensus about conservative 
treatment and waiting time, and neither about the indication 
for surgical treatment nor the ideal surgical technique.

Conservative management was done in most of the 
patients with PCF, conservative management includes NPO, 
ryles tube feeding, daily dressing, antibiotics analgesics.

The debate is how long to wait for spontaneous closure 
for PCF, In most of the studies this depends on the size of 
the defect, previous chemoradiation, and the need for adju-
vant treatment.

In our study PCF without major wound breakdown and 
exposure of great vessels, we did conservative manage-
ment for four weeks. In our study small fistula without 
radiation responds well to conservative management, but a 
larger fistula with previous radiation needed surgery often 
needed local flap reconstruction. It was found that percuta-
neous gastrostomy tube insertion was done in three patients, 
which helped in the early recovery and healing of PCF. As 
the number is less a statistical analysis could not be done.

Conclusion

Pharyngocutaneous Fistula (PCF) remains a challenging 
complication post-laryngectomy, adding considerable mor-
bidity.Pre operativechemoradiation along with the stage of 
the disease and serum albumin levels appear to be signifi-
cant factors in our study.Radiation added to more morbidity 
as conservative methods were failure.Development of com-
puter based models with larger trials and preemptive recon-
struction with vascularised flaps may be a solution.
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