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ABSTRACT 

Objective: Pharyngocutaneous fistula (PCF) is a complication of post radiotherapy total laryngectomy. Early post operative 
feeding is a risk factor for development of PCF. Delayed oral feeding (DOF) and inserting a nasogastric tube has been 
considered a safe practice among head and neck surgeons, and there is no general agreement on the timing of initiation of the 
oral intake. This study compared the effect of EOF and DOF on PCF formation.  
Study Design: Prospective case-controlled trial. 
Place and Duration of Study: Combined Military Hospital Rawalpindi, from Apr 2019 to Jul 2020.  
Methodology: Non-probability convenience sampling was done for both groups. The patients were not matched and were 
assigned to either EOF or DOF alternately. EOF was defined as feeding at seventh post operative day and DOF criterion was 
feeding on fourteenth post operative day. The primary outcome was development of PCF within the 30th post operative day. 
A total of 20 patients with prior radiotherapy for laryngeal cancer who presented with recurrence of carcinoma were included 
in the study. Same technique closure of neopharynx was done in all cases of laryngectomy. 
Results: Overall PCF frequency was 20% (4/20). In EOF group, 30% (3/10) of patients developed PCF whereas 10% (1/10) of 
patients in DOF developed PCF. However, the difference in outcome of two groups was not statistically significant.  
Conclusion: DOF in cases of Salvage total laryngectomy is a safe practice and it might help to reduce the frequency of 
pharyngocutaneous fistula.  
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INTRODUCTION 

Head and neck cancer constitutes 8-10% of all 
cancer cases in Southeast Asia, majority of which is 
comprised of Laryngeal/hypopharyngeal Carcinoma. 
Smoking and alcohol are the main risk factors and         
the commonly affected age group is in the late 40s and 
50s.1 Treatment for advanced laryngeal cancer may in-
clude primary total laryngectomy (PTL), whereas pre-
ferred treatment modality for early Laryngeal cancer 
(T stage: T1-T2) is radiotherapy, or combined chemo 
radiotherapy (organ preservation protocol). However 
there is still a significant risk of recurrence of Cancer 
post radiotherapy (up to 23%).2 In cases of post radio-
therapy cancer recurrence, the recommended treat-
ment option is a salvage total laryngectomy (STL).3 The 
aims of total laryngectomy are to provide a safe airway 
after the removal of larynx and establish enteral con-
tinuity allowing for oral feeding.4 

The commonest post operative complication after 
salvage laryngectomy is a pharyngocutaneous fistula 

(PCF) with rates ranging from 14-35% upwards to 50% 
in some studies.5 PCF imposes a great morbidity on 
patients that increase stay in hospital, higher costs, and 
delay in the beginning of adjuvant therapy.6 Many fac-
tors contribute to the formation of PCF in STL.7,8 Early 
studies in the 1970s identified that early oral feeding 
(EOF) following total laryngectomy may be a risk 
factor for pharyngocutaneous fistula.9,10 Most surgeons 
prefer to wait at least 7 days, with some waiting up to 
3 weeks to initiate oral feed. It has been postulated that 
the wound’s weakest point was at seven to ten days 
after surgery and that the collagen phase of wound 
healing occurs between the 5th and 14th days. 

The literature suggests that EOF is safe in cases of 
primary total laryngectomy,11,12 but in cases of salvage 
total laryngectomy studies are not as conclusive.13 
Studies assessing the effect of feeding time in STL were 
retrospective in nature. There is still no consensus or 
clinical guidelines with regards to timing of the first 
feed following laryngectomy. 

Has compared the outcomes of EOF and Delayed 
Oral Feeding (DOF) for outcomes like PCF in STL, 
therefore we undertook this case control study at a 
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large tertiary care centre. 

METHODOLOGY 

A prospective was carried out at Combined 
Military Hospital, Rawalpindi, from April 2019 to July 
2020 at. The institutional review board (IRB) approval 
for the study was obtained 1 month prior to start of 
study.  

Inclusion criterion was biopsy proven recurrence 
of cancer larynx with past history of curative radiothe-
rapy and consensus on STL in multi disciplinary team 
meeting (MDTM). Patients were counseled in detail 
regarding their disease and the need for surgery. Infor-
med consent was obtained. They underwent STL, with 
primary "T type" closure of neopharynx in 3 layers. To 
minimize operator bias, same surgeon operated on all 
patients in both groups.  

Resection of entire larynx was completed by one 
surgical team (similar surgical technique but not the 
same surgeon in all cases), and primary closure of pha-
ryngeal defect was completed by second team (same 
surgeon for pharyngeal closure in all 20 cases). After 
insertion of NG tube in the pharyngeal defect, air tight 
closure and repair of the neopharynx was performed 
in 3 layers using the "T"-closure method, with absorb-
able sutures. An adequate tracheostome was fashioned 
and skin closed in 2 layers. In patients with pre op trac-
hesotomy, a cuff of skin was removed around previous 
tracheal stoma, and fresh tracheostome was cons-
tructed. 

Exclusion criterion were patients having extra 
laryngeal sites or extension of recurrence of laryngeal 
cancer ( like hypopharynx or base of tongue), patients 
who did not consent to surgery or those who under-
went primary laryngectomy, without prior radiothe-
rapy and patients undergoing different operative pro-
cedure or primary flap reconstruction, with concomi-
tant neck dissection. 

Sampling was non-probability convenience for 
both the groups. The patients were not matched and 
were assigned to either EOF or DOF alternately. EOF 
group started oral feed on 7th post-operative day 
whereas DOF group started oral feed on 14th post op 
day. The outcome assessed was presence of PCF within 
the first 30 days of surgery. Presence of PCF was diag-
nosed clinically and subsequently confirmed with 
barium swallow.  

The post operative rehabilitation or management 
consisted of same antibiotics, proton pump inhibitors, 
analgesics and mouthwash for the same duration in 

both groups. Serum albumin and hemoglobin was 
measured on alternate days. Patients were mobilized 
out of bed on 2nd post op day (unless any contraindica-
tion). Clinical nutritionist evaluated the nutritional 
status and caloric requirements of the patients post 
operatively, and the diet plan was implemented via 
Nasogastric (NG) feed. Routine daily wound, tracheo-
stomy and nursing care was similar in both groups.  

Descriptive data was collected on standardized 
forms and then transferred to spss data sheets. Inferen-
tial statistics were performed by using SPPSS version 
25. The Fischer Exact test was employed to compare 
the groups and significance was assessed by calcula-
ting p-value.  

RESULTS 

The data of the 20 patients included in the study 
is summarised in table-I. The average radiation dose 
received in prior curative radiotherapy was 61Gy.  

 

Table-I: Comparative data of attributes in both groups 

  
EOF group 

(n=10) 
DOF group 

(n=10) 

Age (years)  
Mean: 58 

Range: 44-72 

Mean: 62 
Range: 47-78 

Comorbids 

Hypertension  
Diabetes  
COPD  
IHD  

4 
4 
2 
1 

6 
3 
3 
0 

Smoking history  9 10 

Pre op tracheostomy  3 5 

Post op I/V albumin  1 3 

Pharyngocutaneous 
fistula incidence  

3 (30%) 1 (10%) 

Average hospital stay 
(excluding PCF cases)  

9 16 

 

Post operative hemoglobin was above 10 mg/dl 
for all 20 patients, and average serum albumin levels 
were 37 g/L. There were 4 patients with serum albu-
min <34 g/L. In these patients I/V albumin supplem-
entation was given. Surgical drain was removed when 
output was less than 20ml in a period of 24 hrs; this 
was usually around 2nd or 3rd post op day. No patient 
in our study developed any neck hematoma. 

Four patients developed PCF within the first          
30 days post operatively (Table-II, Figure-1). In EOF 
group, 3 patients developed PCF on 8th, 10th and 13th 
post op day. In DOF group, 1 patient developed PCF 
on the 16th post op day. All cases of PCF were initially 
managed conservatively (including complete Nil per 
oral and daily anti septic compressive dressings), after 
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which the PCF resolved in 3 cases. The 4th case even-
tually required surgical closure of the defect with a 
pectoralis major flap (PMF). 
 

 
Figure: Pharyngocutaneous fistula formation depending 
upon time of starting oral feeding 

 

 Table-II: Patients with PCF. 

Age  
Comor-

bids 

Post op day 
at time of 

PCF 
discovery 

Pre op 
tracheo-
stomy 

Management 
of PCF 

EOF 
vs 

DOF 

61  
DM, 
HTN 

8 Yes Conservative EOF 

72  
HTN, 
COPD 

10 No 
Pec Major 

Flap 
EOF 

65  DM 13 No Conservative EOF 

68  HTN 16 Yes Conservative DOF 
  

The data was analyzed on SPSS version 25. Since 
sample size was less than 40, Fischer Exact test was 
applied to assess the difference in outcome between 
group (EOF/ DOF) and formation of PCF. The p-value 
obtained was 0.58. 

 DISCUSSION 

Radiation therapy greatly impairs wound healing, 
reduces blood supply to tissues and is associated with 
higher rates of PCF.14 Traditionally the practice has 
been to have delayed oral feeds (up to 14th post ope-
rative day).15 However, recent studies have shown that 
there is no additional benefit to delaying oral feed in 
cases of primary total laryngectomy, and they recom-
mend that EOF should be started routinely.16 

Incidence of PCF in our study was 20% which is 
comparable to that reported in the literature; ranging 
between 14-35%.5 Studies assessing DOF in post radio-
therapy STL have been few in number, were retrospec-
tive and not definitive.13 One study done by Eustaquio 
et al, assessing PCF in STL analysed 20 patients ret-
rospectively, and reported a PCF rate of 10% in EOF. 
Their study did not have a comparison group. In con-
trast, our study was a prospective study, with a com-

parison and control group, though it lacked randomi-
sation and blinding. Our findings showed an apparent 
decrease in incidence of PCF with DOF (10%) as oppo-
sed to EOF (30%). However the effect was not statis-
tically significant. This inference could change if large 
cohort of patients are studied along with better matc-
hing and randomization. 

Prior studies favoring EOF in PTL have reasoned 
that patients are already producing and swallowing 
saliva 13; so there is no need for DOF. Furthermore 
they posit that NG tube worsens acid reflux so it 
would be logical to start EOF and remove NG as early 
as possible.17,18 In cases of STL, saliva production is 
likely to be reduced as a side effect of radiotherapy, 
and we believe that swallowing unlubricated food 
bolus may actually cause more mechanical stress in 
neopharynx of STL as opposed to in neopharynx of 
PTL patients. This may explain the higher number of 
PCF in EOF group in our study. Acid reflux is also 
considered a risk factor for PCF formation16; hence in 
our study, patients received intravenous proton pump 
inhibitors in the post operative period. 

One of our patients in EOF group eventually 
required PMF coverage for PCF treatment. Many 
authors advocate routine prophylactic PMF coverage 
at the initial STL surgery to reduce the incidence of 
PCF.19, 20 Although PMF may reduce incidence of PCF, 
it has its own limitations and drawbacks; PMF is asso-
ciated with donor site morbidity, impairment in speech 
and swallowing outcomes;21 as well as increased cost 
and duration of surgery. Another point to consider is 
that not all centers will have access to trained surgeons 
who can perform PMF surgery. A study by Sittitrai et 
al also concludes that PMF is not a feasible option        
in uncomplicated STL, and primary closure with post 
op care should be sufficient.22 Hence, we suggest that 
DOF can be adopted as routine care in STL rather than 
prophylactic PMF, especially in resource poor centers. 

Although techniques of pharyngeal defect closure 
and neopharynx reconstruction in STL were not the 
focus of our study, but they also have an impact on 
PCF formation risk. It is essential that sufficient muco-
sa must be left over for primary closure to be accomp-
lished. The repair is usually done in 2 or 3 layers and 
there should be watertight closure.13 In cases where 
primary closure has been adequately accomplished, 
DOF may add an extra layer of protection against PCF 
formation. 

In our study, DOF was associated with a decrease 
in serum albumin in 3 (30%) patients, whereas in EOF 
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group only 1 (10%) patient had reduced albumin. Dec-
reased serum albumin is also considered a risk factor 
for PCF formation 23; hence these patients were given 
intravenous albumin supplementation. No other major 
adverse effect was seen in patients in DOF group as 
compared to those in EOF group, indicating that DOF 
is a safe practice to adopt.  

The main limitations of our study were the rela-
tively small sample size, lack of blinding and randomi-
sation of patients. Not all patients were at same stage 
of disease pre treatment and pre op nutritional status 
could not be homogenized. Patient comorbids and pre 
op tracheostomy status were some variables that were 
not matched. Longer follow up was not planned in the 
study, which could have possibly brought other out-
comes to notice. Future research should focus on con-
ducting a multicentre randomised control trial with 
focus on long term outcomes. 
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CONCLUSION 

Based on our findings, we conclude that delayed oral 
feeding post operatively in cases of salvage total laryngec-
tomy is a safe practice and appears to reduce PCF but whe-
ther it is statistically significant can only be proven in large 
multicenter RCTs. The only drawback to DOF is increased 
hospital stay and occasional need for nutritional supplemen-
tation.  
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