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Background: Pharyngocutaneous fistula (PCF) could complicate laryngectomy in 
advanced disease. The cause is multifactorial, and this may include poor technique 
in pharyngeal repair. Intraoperative assessment of the repaired mucosa integrity for 
adequate closure may reduce PCF, but this is not routinely done. Objective: The 
objective of this study is to describe a novel technique that has been successfully 
used to ascertain intraoperative pharyngeal repair integrity. Methods: Thirty‑one 
patients who had total laryngectomy and pharyngeal reconstruction for locally 
advanced laryngeal squamous cell carcinoma were studied. Connell extramucosal 
suturing technique was used for the mucosal repair. Thereafter, a small feeding 
tube was introduced through the oral cavity to the site of the pharyngeal repair, 
and diluted methylene‑blue dye was injected through it while digitally occluding 
the cervical esophagus. Whenever leakage of the dye was seen, the leakage site (s) 
was repaired. Thereafter, the dye test would be repeated to confirm the integrity of 
the repair. Results: Their mean age was 53.4 ± 10.9 years. Seven (22.6%) patients 
had Stage 3 disease and 24 (77.4%) had Stage 4 disease. All the patients had neck 
dissection, whereas 3 (9.7%) patients had salvage laryngectomy postradiotherapy. 
Dye test was performed intraoperatively for all the patients and leakages were 
seen in 4 (12.9%) patients which were successfully repaired. Oral feeding was 
commenced on the fifth postoperative day, and none of the patients had PCF. 
Conclusion: Performing a dye test intraoperatively helps detect the point of 
leakage and immediate repair will prevent PCF.
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occasionally necessitating additional surgery for closure.[3,5‑8] 
It also delays the commencement of adjuvant therapy. The 
financial burden associated with this complication can be 
quite enormous, especially in low socioeconomic countries 
where health insurance is rudimentary, and the patients can 
ill afford the high cost of health care. It is, therefore, of 
paramount importance to reduce the incidence of PCF to 
its barest minimum. The detection and immediate repair 

Introduction

Pharyngocutaneous fistula (PCF) is one of the significant 
complications of total laryngectomy and usually 

occurs in the immediate postoperative period (<30 days 
after surgery).[1] Whenever it occurs at a later period, it is 
usually due to the progression of the oncologic disease. 
The reported incidence is variable depending on the setting 
and disease stage ranging from 3% to 65%.[2] Poor surgical 
technique and incomplete seal during the reconstruction of 
the neopharynx have been implicated in its aetiology. Other 
risk factors include preoperative neck irradiation, poorly 
controlled diabetes, hypothyroidism, and anemia.[3,4]

PCF causes increased length of hospital stay, delayed 
initiation of oral diet, complex wound care, and 

Department of 
Otorhinolaryngology, College 
of Medicine, University 
of Ibadan, Ibadan and 
University College Hospital, 
Ibadan, Nigeria

A
bs

tr
ac

t

How to cite this article: Daniel A, Ogunkeyede SA, Fasunla AJ, 
Nwaorgu OGB. Intraoperative dye test in total laryngectomy: A technique 
to reduce the incidence of pharyngocutaneous fistula. Niger J Surg 
2020;26:127-9.

Original Article

This is an open access journal, and articles are distributed under the terms of the Creative 
Commons Attribution‑NonCommercial‑ShareAlike 4.0 License, which allows others to 
remix, tweak, and build upon the work non‑commercially, as long as appropriate credit is 
given and the new creations are licensed under the identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

Submitted : 22‑Dec‑2019
Revised : 06‑May‑2020
Accepted : 26‑May‑2020
Published : 27‑Jul‑2020



Daniel, et al.: Intraoperative dye test in total laryngectomy

128 Nigerian Journal of Surgery ¦ Volume 26 ¦ Issue 2 ¦ July-December 2020

of leakage from the reconstructed pharynx intraoperatively 
may reduce the incidence of PCF.

In this study, evaluation of the integrity of the reconstructed 
pharynx was done with a dye test intraoperatively and 
where there was leakage, immediate repair was done to 
forestall PCF. The reduced incidence of PCF observed 
from this procedure in our center has prompted this report.

Methods
This was a prospective study of patients who had 
total laryngectomy with neck dissection for advanced 
squamous cell carcinoma of the larynx from January 
2014 to December 2018 in the Department of 
Otorhinolaryngology, University College Hospital, 
Ibadan. The institution’s ethical approval was obtained, 
thereafter, the patients were consecutively recruited for 
the study, and the participants gave informed consent. 
The same surgeon did all the surgical procedures. 
Patients with N0 neck had total laryngectomy with 
elective neck dissection, while those with neck nodes 
had modified neck dissection. Nasogastric tube for 
postoperative feeding was passed for all the patients. The 
neopharynx was constructed in three layers. After the 
completion of the first layer, using Connell extramucosal 
suturing technique, a small (12–14 Fr) feeding tube 
was passed through the oral cavity and hence into the 
repaired pharynx. This was confirmed by the presence 
of a bulge in the anterior wall of the neopharynx. The 
feeding tube was positioned at the site of the repair and 
diluted methylene blue of about 60–100 ml was injected 
through the feeding tube under controlled pressure with a 
50 cc syringe. Antegrade progression of the dye into the 
distal esophagus was prevented by digital compression 
of the cervical esophagus. This caused distension of 
the repaired area and any leakage through the sutured 
pharynx was readily observed. To further confirm the 
presence or absence of a leak, clean gauze was placed 
over the area of the reconstruction and the procedure 
repeated. Leakage was defined as escape of the dye 
into the wound or staining of the gauze. When present, 
the site was repaired in simple interrupted fashion 
and sometimes reinforced with the submucosal layer. 
A repeat of the test was done to confirm the absence 
of leak at the site. Other layers were reconstructed to 
complete the repair. The patients were fed at the early 
postoperative period through the nasogastric tube as 
tolerated. On the 5th postoperative day, a cup of diluted 
methylene blue was given to every patient to drink, and 
their neck incision observed for a leakage of the dye. 
A leakage in the neck was considered positive dye 
test (presence of PCF) and when there was no leakage, 
it was considered negative dye test (absence of PCF).

In the absence of PCF, nasogastric tube was removed 
and graded oral diet was commenced. Postoperatively, 
the stoma and neck wound sutures were removed on the 
7th postoperative day.

Results
A total of 31 patients had total laryngectomy for advanced 
laryngeal squamous cell carcinoma. There were 26 males 
and 5 females (5.2:1). The age range was 38–80 years, 
with a mean age of 53.4 ± 10.9 years. Seven (22.6%) 
patients had T3‑tumors, whereas 24 (77.4%) had 
T4‑tumors. There was no evidence of distant metastasis 
in any of the patients. Twenty‑eight (90.3%) patients 
had tracheostomy to relieve upper airway obstruction 
before total laryngectomy. Twenty‑one (67.7%) 
patients had modified neck dissection. Three (9.7%) 
patients had laryngectomy for recurrent disease after 
radiotherapy. Two (6.5%) of the patients who had 
salvage laryngectomy had partial pharyngectomy with 
augmentation of the pharynx with pectoralis major 
myocutaneous pedicle flap.

All the patients had intraoperative dye test, of which 
4 (12.9%) patients had leakage of the dye from the 
reconstructed pharynx and were repaired. No patient had 
PCF in the immediate postoperative period.

Discussion
PCF still complicates some cases of total laryngectomy 
even in the best hands. The cause is multifactorial and 
includes poor surgical technique, previous radiotherapy 
to neck, poor glycemic control, intraoperative blood 
transfusion, malnutrition, and anemia.[9] Pharyngeal 
reconstruction is an integral part of total laryngectomy 
and the techniques employed for the surgical repair 
of the pharyngeal mucosa include Connell, Gambee, 
Lembert, continuous interlocking sutures, and stapling.[10]

We studied 31 patients who had total laryngectomy and 
pharyngeal reconstruction using Connell continuous 
extramucosal closure technique. It was observed that 
two of the pharyngeal repairs were not watertight despite 
a satisfactory pharyngeal apposition. This would not 
have been noticed without the intraoperative dye test. 
The incidence of PCFs following total laryngectomy is 
3%–65% in previous studies.[2] The defective mucosa 
apposition observed might have contributed to earlier 
cases of PCF reported in this environment.[11] In this 
present study, no patient developed early PCF (within 
30 days), unlike 5.2%–11.9%, the prevalence of PCF in 
the early reports from our department.[11,12]

To the best of our knowledge, there is no study which 
has investigated the integrity of pharyngeal repair during 
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total laryngectomy. Integrity of anastomosis of the bowel 
has been tested either with air[13] or clear fluid.[14] When 
air is used, it is insufflated into the anastomotic segment 
placed under a water seal. Evidence of leakage is the 
presence of bubbles of air in the water. The disadvantage 
is that the exact leaking point is difficult to identify.

When clear fluid is used for the test, the leakage sight 
may not be easily identified because it is colorless. The 
use of dye in the test of alimentary tract anastomotic 
integrity will allow the easy identification of the leakage 
if present.

Various techniques have been employed to detect/
confirm and determine the size of PCF postoperatively. 
These include dye tests, videoflouroscopy, oral 
pharyngooesophageal scintigraphy, and laser‑assisted 
indocyanine dye.[15,16]

This dye test may also be employed for all the techniques 
of pharyngeal repair. However, this method is limited 
by inability to measure the injection pressure of the 
test dye. Perhaps, this can be overcome by the use of a 
specially adapted manometer. Subjective digital pressure 
on the syringe plunger that is safe is recommended for 
injecting the dye.

Conclusion
This simple intraoperative dye test, in our opinion, can 
be a technique of value to the surgeon in ensuring a 
water tight pharyngeal repair and consequently reduce 
the incidence of PCF.
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