
 
 

 

141 

Iranian Journal of Otorhinolaryngology, Vol.35(3), Serial No.1 82 , May-2023 

 

Original Article   

 

Evaluation of the Incidence of Pharyngocutaneous Fistula after 

Total Laryngectomy 

Maziar Motiee Langaroudi 1, Mehrdad Jafari1, Roxana Safari2, Mehraveh Sadeghi Ivraghi3, 

*Alireza Mazarei4  

Abstract 

Introduction: 
Laryngeal squamous cell carcinoma is one of the most critical head and neck cancers. Total 

laryngectomy is one of the main options for treating laryngeal squamous cell carcinoma responsible for 

forming pharyngocutaneous fistula (PCF), which increases morbidity and mortality. This study aimed 

to determine PCF incidence and identify the factors associated with this complication. 

 

Materials and Methods: 
In a retrospective cohort study, 85 patients who underwent total laryngectomy at Imam Khomeini 

Hospital (Tehran, Iran) from 2011 to 2019 were selected as the study population. The presence/absence 

of PCF, weight, anemia status (Hb <12.5 g/dl), renal dysfunction status (GFR <90 mL/min/1.73m2), 

malnutrition status (Albumin <3.5 g/dl), and marginal involvement status was extracted from 

postoperative medical records. The data were analyzed using SPSS ver. 26.0.  

 

Results: 
The overall incidence of PCF was 11.8%. The mean ±SD of the duration of hospitalization in patients 

with PCF was 32.40 ±14.75 days, and in patients without PCF was 16.89 ±7.05 days (P = 0.009). The 

mean ±SD of time to develop a fistula was 7.4 ±3.74 days.  

 

Conclusions: 
The statuses of anemia, malnutrition, renal dysfunction, surgical margin, history of radiotherapy, 

pharynx closure, gender, and age were unrelated to the incidence of PCF. Further studies with a larger 

sample size are recommended. 
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Introduction 
Laryngeal squamous cell carcinoma is one of 

the most critical head and neck cancers. As one 

of the main treatments for laryngeal cancer, 

total laryngectomy can lead to complications, 

such as wound infection, dysphagia, airway 

obstruction, chyle leak, and carotid artery 

rupture (1). One of the most critical 

complications of total laryngectomy is 

pharyngocutaneous fistula (PCF) (2).  

PCF is connecting pathway between the skin 

and pharynx that causes saliva and nutrients to 

reach the skin. Morbidities in PCFs are due to 

increased hospitalization time, delayed oral 

feeding, and risks of reoperation. Mortality 

increases due to delayed adjuvant radiotherapy 

and increased risk of severe vascular bleeding 

(3). It is often self-limiting, and patients receive 

only supportive care. However, this 

complication can sometimes cause extensive 

damage that requires reoperation (4). The 

overall incidence of PCF after total 

laryngectomy varies between 20% - 34% in 

different studies (1,5-7). 

Bril et al. (2019) showed that PCFs were 

associated with preoperative skeletal muscle 

mass (8). According to Bulğurcu et al. (2018), 

oral feeding initiation after total laryngectomy 

is unrelated to PCFs formation (9). According 

to previous studies, various factors such as the 

history of tracheostomy (1,5,6), preoperative 

anemia, heavy smoking, history of 

radiotherapy, diabetes, and poor nutrition 

before surgery, postoperative Hb and surgical 

techniques are associated with PCF formation 

(1,5-7). This study aimed to evaluate PCF 

incidence after total laryngectomy and its 

related factors. 

 

Materials and Methods  
This retrospective cohort study examined the 

records of patients who underwent total 

laryngectomy at Imam Khomeini Hospital from 

2011 to 2019. After excluding patients with 

incomplete information, 85 were selected as the 

study population. The presence or absence of a 

pharyngocutaneous fistula for each patient was 

determined according to the course of the 

disease in the hospital record. Patients' weights 

during surgery were also extracted to calculate 

the G Glomerular filtration rate (GFR). For 

variables such as anemia, malnutrition, and 

renal dysfunction, According to the results of 

blood tests, hemoglobin (Hb), Albumin, and 

creatinine (Cr) of patients were extracted 

during hospitalization and before surgery. 

Anemia was characterized by Hb <12.5 g/dl, 

malnutrition by Albumin <3.5 g/dl, and renal 

dysfunction by GFR <90 mL/min/1.73m2. 

GFR was calculated using patients' Cr, age, 

weight, and sex according to the Cockcroft-

Gault formula. Marginal involvement was 

extracted from postoperative pathology results. 

Finally, the data were analyzed using Statistical 

Package for the Social Sciences (SPSS) version 

26.0 software (IBM Corp). The overall 

incidence of PCF and the relationship between 

PCF and the study variables were examined and 

analyzed. 

Imam Khomeini Hospital Complex-Tehran 

University of Medical Sciences Ethics 

Committee (IR.TUMS.IKHC.REC.1398.080).  

 

Results 
In the present study, 85 patients who 

underwent total laryngectomy were studied. 

The overall incidence of PCF was 11.8% (n 

=10). Our results showed that the mean ±SD of 

time for fistula development was 7.4 ±3.74 

days. 

Also, the mean ±SD of the age of patients with 

PCF was 61 ± 12.26-year-old, while the mean 

±SD of the age of patients without PCF was 

60.65 ± 9.95-year-old; there was no statistically 

significant difference (P=0.933). The incidence 

of PCFs between those who had previous 

radiotherapy and those who had not was 18.2% 

and 7.7%, respectively, but this difference was 

not statistically significant (P =0.176).  

Sixty-six patients had primary closure, and 19 

patients had closure with flap. The incidence of 

PCF was higher in patients with flap closure 

(15.8%) than in patients with primary closure 

(10.6%); however, this difference was not 

statistically significant (P =0.686). PCF was 

more common in patients with anemia (15.2%) 

than in those with normal hemoglobin (7.7%). 

However, this difference was not statistically 

significant (P=0.331).  

Similarly, the prevalence of PCF was 

insignificantly higher in patients with 

malnutrition (20%) than in patients without 

malnutrition (9.2%, P = 0.236). PCF was 

calculated to be 15.4% (n =8) in patients with 

renal dysfunction and 6.1% (n =2) in patients 

with normal renal function; however, the 
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difference was insignificant (P= 0.303). The 

positive surgical margin did not make a 

significant difference in the incidence of PCF 

(P =0.667). However, patients with PCF were 

significantly longer hospitalization duration 

than others (P=0.009). The mean ±SD 

hospitalization duration was 32.40 ± 14.75 days 

in patients with PCF and 16.89 ± 7.05 days in 

others (Table 1).

 

Table 1: Patient characteristics and univariate analysis 

Variable 

Fistula status 

Chi-Square P-value With fistula 

N (%) 

Without fistula 

N (%) 

Patients count (n) 10 (11.8%) 75 (88.2%) - - 

Age (years) 61.01 ± 12.26* 60.65 ± 9.95* 0.086 0.933 

Hospitalization duration (days) 32.4 ± 14.75* 16.89 ± 7.051* -3.275 0.009 

Fistula formation time (days) 7.4 ± 3.74* - - - 

Gender 

Male  10 (12.2%) 72 (87.8%) 0.415 1.000 

Female  0 (0%) 3 (100%) 

Previous 

radiotherapy 

Yes  6 (18.2%) 27 (81.8%) 2.140 0.176 

No  4 (7.7%) 48 (92.3%) 

Pharynx 

closure 

Primary 7 (10.6%) 59 (89.4%) 0.382 0.686 

Flap 3 (15.8%) 16 (84.2%) 

anemia 

Yes  7 (15.2%) 39 (84.8%) 1.151 0.331 

No  3 (7.7%) 36 (92.3%) 

Malnutrition 

Yes  4 (20%) 16 (80%) 1.709 0.236 

No  6 (9.2%) 59 (90.8%) 

Renal 

dysfunction  

Yes  8 (15.4%) 44 (84.6%) 1.691 0.303 

No  2 (6.1%) 31 (93.9%) 

Positive 

margins 

Yes  2 (14.3%) 12 (85.7%) 0.103 0.667 

No  8 (11.3%) 63 (88.7%) 

      

 Discussion 
Total laryngectomy is one of the main options 

for treating laryngeal squamous cell carcinoma, 

which has not been replaced by advanced 

treatment approaches and radiotherapy 

techniques  for  resistant   and   recurrent  cases 

(10,11). PCF is one of the most critical 

complications of total laryngectomy, which 

delays oral feeding, patient discharge, and 

adjuvant radiotherapy and increases the risk of 

reoperation, severe vascular hemorrhage, 

mortality, and morbidity (2,3). 

The lowest and highest incidence of PCFs 

reported in recent studies were 5.1% and 

49.6%, respectively (2,12). In our study, the 

incidence of PCF was 11.8%, which is a low 
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rate compared to similar studies. In the present 

study, the mean length of hospitalization 

duration in patients with and without PCF was 

32.4 days and 16.89 days, respectively, which 

was statistically significant (P =0.009). Busoni 

et al. reported an average hospitalization 

duration of 51.6 days in patients with fistula and 

19.8 days in patients without fistula, which was 

higher than our findings.  

However, similar to our results, it was shown 

that PCF could significantly increase 

hospitalization duration (P =0.003) (4). Also, in 

the study of Koob et al., the mean 

hospitalization duration of patients with and 

without PCF was 59 days and 26 days, 

respectively (P <0.001) (13). Therefore, PCF is 

likely to be associated with increased 

hospitalization duration. 

In the present study, fistula formation after 

total laryngectomy took an average of 7.4 days. 

Saki et al. reported an average time of 9.6 days 

for postoperative fistula formation, which is 

close to our results (14).  

Also, Aslier et al. reported this amount as 8.07 

days (6). In a study by Dedivitis et al., PCF 

development occurred between 3 and 8 days 

after surgery (15). The fistula was diagnosed 

between 4 and 16 days after surgery, covering 

a more comprehensive range in our research. 

Risk factors for PCF have been evaluated in 

various studies. Association of PCF with 

variables such as age, sex, BMI, smoking, 

tumor grading, stage, diabetes, hypertension, 

anemia, preoperative hemoglobin, preoperative 

Albumin, closure type, previous tracheostomy, 

previous chemotherapy, history of 

radiotherapy, Neck dissection, surgical margin, 

Etc. have been evaluated in previous studies 

(2,3,6,7). However, the results were 

controversial. Therefore, this study examined 

the relationship between PCF formation and 

variables such as age, sex, radiotherapy history, 

surgical margin, closure type, preoperative 

hemoglobin, preoperative Albumin, and renal 

dysfunction.  

In our study, the mean age of patients with and 

without PCF was 61 and 60.65 years, 

respectively, which was not statistically 

significant (P =0.933). Saki et al. reported a 

similar mean age in patients with and without 

PCF (54.2 vs. 55.3 years) (14). Aires et al. 

showed that PCF incidence was higher in 

patients older than 60, but this difference was 

insignificant (P =0.81) (12). In contrast, Nitassi 

et al. reported a considerable difference 

between the mean age of patients with and 

without PCF (61.29 and 56.68 years, 

respectively), which suggests aging is a risk 

factor for PCFs (5). In the study of Dedivitis et 

al., PCFs were significantly associated with age 

over 60 years (P =0.05) (15). 

The current study showed no significant 

relationship between gender and PCF 

development. 12.2% of men and 0% of women 

presented this complication (P =1.00). Aires et 

al. showed a higher incidence of PCF in females 

without a significant sex relationship (P =0.18) 

(12). Similar to our findings, Vasani et al. 

reported a higher incidence of PCF in males but 

showed no significant relationship between 

fistula incidence and sex (P=0.59) (3). 

According to Aslier et al., the incidence of 

fistula in women (40%) was higher than in men 

(19%), but the sex difference was not 

significant (P =0.119) (6).  

In the present study, PCFs were more common 

in patients with a history of preoperative 

radiotherapy, but no significant association was 

observed between PCF formation and previous 

radiotherapy. Similar results were reported by 

Mattioli et al. (7).  

However, Dedivitis et al. showed a slightly 

higher incidence of PCF in patients with no 

history of radiotherapy (P =0.354) (15). In 

contrast, in the studies of Saki et al. and Aslier 

et al., the history of radiotherapy had a 

significant positive association with PCF (6, 

14). This contrast can be explained by a decline 

in tissue repair capacity after radiotherapy (14). 

In the present study, PCF was more common 

in patients with flap closure (15.8%) than in 

patients with primary closure (10.6%), and this 

association was statistically insignificant (P 

=0.686). Similar results were reported by 

Nitassi et al. (5). Also, Saki et al. mentioned 

that PCFs were unrelated to closure type and 

surgical technique (14). 

 In contrast, Benson et al. showed that the 

Pectoralis flap incorporated into the suture line 

was associated with PCF (P =0.02). Patients 

with primary closure had the lowest incidence 

of PCF (1). Also, Lebo et al. reported free flap 

reconstruction as a risk factor for PCF 

compared with primary closure (2). Due to the 

low frequency of closure with flap and 

incidence of PCF in our study, the lack of 
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significant association is reasonable. It is best 

to conduct future studies with larger sample 

sizes.  In patients with anemia, the incidence of 

PCF was 15.2%, and in non-anemic patients 

was 7.7%, which was not statistically 

significant (P =0.331). Similarly, Busoni et al. 

considered preoperative Hb <12.5 g/dl as 

anemia and did not report a significant 

association with PCF (P =0.073) (4). Mattioli et 

al. defined anemic patients as Hb <12.2 g/dl 

before surgery and indicated no association 

between anemia and PCF (P =0.14) (7). Nitassi 

et al. considered Hb <12 g/dl as the definition 

of anemia and reported a significant association 

between anemia and PCF (P =0.035) (5). The 

lower hemoglobin cutoff can explain this 

conflict in Nitasi et al. than in our research and 

other studies.In the present study, the incidence 

of PCF was insignificantly higher in patients 

with malnutrition than in patients without 

malnutrition (P =0.236).  

Busoni et al. and Cecatto et al. failed to 

demonstrate a significant association between 

malnutrition and PCF formation (4,16). While 

in the study of Mattioli et al., preoperative 

Albumin <3.5 was significantly associated with 

PCF formation (P =0.005) (7). 

In this study, we considered GFR <90 

ml/min/1.73/m2 as renal dysfunction. Due to 

the high mean age of the patients (60.69 years) 

and the annual reduction of 0.75 ml/min in 

GFR, renal dysfunction was observed in 52 

patients, which was relatively high (17). 

The incidence of PCF in patients with renal 

impairment (15.4%) was higher than in patients 

with normal renal function (6.1%), which was 

not statistically significant. (P =0.303). No 

research investigated the relationship between 

renal function and PCF incidence. In the study 

of Benson et al., comorbidity was introduced as 

one of the risk factors for PCF (P =0.04) (1).  

Saki et al. identified systemic disease as a risk 

factor for PCF (14).In our study, the incidence 

of PCF was 14.3% in patients with a positive 

surgical margin and 11.3% in patients with a 

negative surgical margin, with no significant 

difference (P =0.667). Similarly, Benson et al. 

and Vasani et al. did not demonstrate a 

significant association between surgical margin 

and PCF (P =0.999) (1,3). In contrast, Saki et 

al. found PCFs associated with a positive 

surgical margin (14). 

 

Conclusion 

Pharyngocutaneous fistula (PCF) is a 

common complication after total 

laryngectomy, which leads to increased 

hospitalization time and morbidity. In our 

study, PCFs were not associated with age, 

anemia, malnutrition, renal impairment, 

surgical margin, history of radiotherapy, 

closure, and gender. However, we suggest 

that more studies with higher sample sizes 

be performed to investigate the association 

of this complication with such factors. 
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