
© Gland Surgery. All rights reserved.   Gland Surg 2022;11(6):1119-1123 | https://dx.doi.org/10.21037/gs-22-319

Case Report

Novel application of a thyroid gland flap in repairing a mucosal 
defect to prevent pharyngocutaneous fistula following total 
laryngectomy: a case report
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Background: Resection of pharyngeal or laryngeal tumors often results in mucosal defects. Which may 
lead to excessive suture line tension and pharyngocutaneous fistula. The incidence of pharyngocutaneous 
fistula formation after total laryngectomy is relatively common. In order to reduce the tension of the suture 
line, a variety of flaps were introduced to repair the defect. Every flap has some defects. For example, the free 
skin flap may require microvascular anastomosis technology and relatively increase the operation time. The 
pectoralis major or latissimus dorsi skin flap needs to increase the incision outside the neck region. Therefore, 
it is very important to design the optimal personalized repair method for specific patients. In this case, in 
order to minimize the trauma and quickly complete defect repairing, we introduced an innovative application 
of a pedicled regional flap. To the best of our knowledge, the application of thyroid gland flap (TGF) in this 
case has not been reported. Meanwhile, it also provides a new option for cervical defect repairing.
Case Description: In this case report, a 78-year-old male patient complained of “hoarseness for  
3 months and dyspnea for 1 week”, and was confirmed as having laryngeal squamous cell carcinoma. He 
underwent total laryngectomy under general anesthesia. After total laryngectomy, the pharyngeal mucosal 
defect observed was about 2.0 cm × 2.0 cm. Due to the patient’s advanced age and relative weakness, a TGF 
application from the same incision was used to prevent pharyngocutaneous fistula formation following total 
laryngectomy. The treatment was successful without any associated complications. 
Conclusions: In conclusion, a TGF application can be used to repair defects in the neck in selectively 
suitable cases. The TGF preserving the superior pole vessel can be safely used in mucosal decompression 
after total laryngectomy. 
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Introduction

Pharyngocutaneous fistula (PCF) formation is the most 
common uncomfortable complication of total laryngectomy 
(TL). According to prior meta-analyses, the incidence rate 
of PCF is between 21% and 58% (1,2). PCF significantly 
delays incision healing and affects the postoperative 
functional recovery and quality of life of patients (1). 
Moreover, PCF also prolongs the hospital stay and increases 
the cost of hospitalization, which further aggravates patient 
concerns (1). It is widely accepted that the introduction 
of vascularized tissue dramatically reduces PCF following  
TL (3). To date, multiple strategies have been used to 
prevent PCF, including flap application to repair the 
mucosal defect, in which the pectoralis major myocutaneous 
flap is most commonly used (4). However, considering 
the additional surgical trauma and complex flap tissue 
requirements, all flap application procedures could 
potentially create donor-site defects (3,4). 

Herein, we report the case of an elderly male patient who 
received TL for laryngeal squamous cell carcinoma. The 
patient underwent thyroid gland flap (TGF) application 
from the same incision as the surgical area to reduce the 
tension of the mucosal suture after TL. This report aimed 
to provide a new repair strategy for neck defects and 
prevent PCF. We present the following article in accordance 
with the CARE reporting checklist (available at https://
gs.amegroups.com/article/view/10.21037/gs-22-319/rc).

Case presentation

Basic information

A 78-year-old male patient was admitted to the Baotou 
Cancer Hospital on December 14, 2017, due to “hoarseness 
for 3 months and difficulty breathing after activity for 1 week”. 
Upon admission, physical examination determined that 
the patient was 165-cm tall and only weighed 44 kg. It was 
noted that he lost 3 kg since his symptoms began. A medical 
history of major illnesses and hereditary diseases were 
denied. Preoperative ultrasound and functional examination 
of the thyroid, which were carried out in another hospital in 
October 2017, were normal and excluded tumor invasion, 
metastasis, and other thyroid diseases. The biopsy suggested 
laryngeal squamous cell carcinoma, but no interventions 
were initiated. The patient’s body mass index (BMI) was 
only 16.17 kg/m2 due to tumor consumption and insufficient 
nutrient intake, and presented cachexia symptom. He also 

has dyspnea and decreased respiratory function. Cardiac 
ejection fraction was 45%. 

Clinical diagnosis

Following admission to our hospital, computed tomography 
(CT) was performed. The image of the tumor is presented 
in Figure 1. During the operation, an ulcerative mass of 
the right arytenoepiglottis fold, infiltrative growth of 
the bilateral vocal cords and ventricular zone mass, local 
destruction of the right thyroid cartilage plate, and tumor 
invasion were observed. The final diagnosis was confirmed 
to be laryngeal squamous cell carcinoma (T4N1M0 phase III). 

Surgical procedures of TGF

The patient underwent TL, lymph node biopsy, TGF 
repair, and tracheostomy, under general anesthesia on 
December 27, 2017. After TL, a semi-Y-shaped suture 
was applied, and the pharyngeal mucosal defect was about  
2.0 cm × 2.0 cm. Given the advanced age of the patient 
and relative weakness from the disease, it was decided that 
the thyroid gland from the same incision as a pedicled flap 
would be used to repair the mucosal defect and prevent 
PCF, as opposed to additional incisions for flap retrieval.

Briefly, the left superior thyroid artery and vein were 
reserved, and the inferior pole and middle vein of the left 
thyroid were cut and ligated. Next, the thyroid isthmus 
was severed on the right side and the thyroid gland tissue 
flap, pedicled with the left superior thyroid artery, was 
prepared, rotated upward, and inserted to repair the 
pharyngeal mucosal defect (Figure 2A,2B). No adverse 
events or complications occurred during the hospital 
days. Postoperatively, the patient recovered well and 
was discharged on January 12, 2018. Routine care for 
tracheostomy was carried out every day. The patient was 
satisfied with the relevant treatment and cooperated well. 

Subsequently, the patient was followed up every 6 months 
for more than 50 months (up to the present). Laboratory 
tests and image findings showed no tumor recurrence or 
distant metastasis. In the follow-up examinations on January 
15, 2020, the thyroid flap remained healthy and in place 
(Figure 3). The internal surface of the pharyngeal cavity 
had sufficient and normal mucosa, and no postoperative 
complications such as PCF, dysphagia, hypothyroidism, and 
hypocalcemia were detected (Table 1). See Figure 4 for the 
treatment timeline in this article. 

https://gs.amegroups.com/article/view/10.21037/gs-22-319/rc
https://gs.amegroups.com/article/view/10.21037/gs-22-319/rc
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All procedures performed in this study were in 
accordance with the ethical standards of the institutional 
and/or national research committee(s) and with the 
Declaration of Helsinki (as revised in 2013). Written 
informed consent was obtained from the patient for 
publication of this case report and accompanying images. 
A copy of the written consent is available for review by the 
editorial office of this journal.

Discussion

As the standard surgical intervention for laryngeal cancer, 
TL often results in PCF as a common complication (1-4). 
Generally, excessive suture tension of the residual mucosa 
and mucosal defect can lead to PCF development, and flap 

repair is the most popular strategy for PCF prevention (3,4). 
There are numerous alternative flaps available for neck 
repair, such as a pectoralis major flap (5), temporoparietal 
fascia flap (6), folded trapezius flaps (7), etc. If chosen 
correctly, mucosal repair can greatly alleviate the mucosal 
defect caused by tumor resection and can reduce the 
resulting mucosal suture tension. In addition, the tissue 
provided by the flap can effectively fill the dead space caused 
by surgery, which is conducive to surgical area healing (3,4).

A previous report showed that vascular pedicled flaps 
of the thyroid and submandibular glands were superior 
to other materials in the reconstruction of the larynx (8). 
The TGF strategy used in this case is characterized by 
multiple advantages. Firstly, the TGF was prepared using 
tissues in the same incision as the TL (with or without 
neck dissection), resulting in less trauma and a shorter 
operation time. In contrast, the use of the major pectoralis 
flap or other vascularized free flaps may lead to donor-
site defects and longer recovery time (3,4). Secondly, since 
TGF is a pedicle flap, the superior thyroid vessels remain 
stable and reliable, and the preparation process can be 
completed easily, without the need for vascular anastomosis. 
Thirdly, TGF can also provide an almost appropriate 
size, without forming a bloated outer appearance. It also 
provides an adequate area and smooth luminal surface 
for the restoration of the pharynx surface, thus reducing 
stricture formation and dysphagia. Fourthly, compared to 
other types of flaps, TGFs are less likely to develop atrophy Figure 1 Preoperative CT image. CT, computed tomography. 

Figure 2 The use of TGF in this case. (A) TGF preparation; (B) TGF rotation and reconstruction. TGF, thyroid gland flap.
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due to their rich blood supply and excellent durability (9). 
This was evident in our patient, who exhibited both normal 
thyroid function and normal serum calcium levels during 
the postoperative follow-up. Fifthly, given that TGF has a 
longer vascular pedicle, it can reach and repair defects in the 
head and neck region, as compared to other flap candidates 
such as the submandibular gland (10). To sum up, because 
the preparation of TGF is simple and fast, its blood supply 
is stable, and provides a volume of tough tissue that can be 
used to repair defects and fill dead space. In addition, the 
flap transposition has no significant impact on the thyroid 
and parathyroid functions. So, the application of TGF is 
safe and effective. In this case, TGF was used to repair the 
pharyngeal mucosal defect after TL. There was no relevant 
application report in the previous literature. This method 
may provide a new choice for the repair of cervical defects.

The experience of this case showed that TGF application 
is suitable for elderly and medically fragile patients with a 
healthy thyroid gland who is unable to undergo prolonged 
surgery. Further controlled studies should be designed to 
demonstrate the safety and efficacy of TGF in TL.

Conclusions

To the best of our knowledge, this is the first report of 
the application of TGF in repairing the mucosal defect 

September, 2017Timeline

Hoarseness

Discharged

Follow-up, CT Follow-up, thyroid function, blood calcium

Test thyroid function 
and blood calcium

TL, lymph node biopsy, TGF repair, 
and tracheostomy

Biopsy Dyspnea Admitted to hospital

October, 2017

Weight loss 3 kg

7th December, 2017 14th December, 2017

25th December, 201712th January, 2018

15th January, 2020 29th June, 2021

27th December, 2017, operation

Figure 4 Treatment timeline. TL, total laryngectomy; TGF, thyroid gland flap; CT, computed tomography.

Figure 3 CT image during the follow-up examination on January 
15, 2020. Scale bar, 16×1 cm. CT, computed tomography.

Table 1 Thyroid function and blood calcium before and during 
follow-up

Items (reference range) 2017-12-25 2021-6-29

FT3 (3.10–6.80 pmol/L) 4.16 4.21

FT4 (12.00–22.00 pmol/L) 13.16 12.68

TSH (0.27–4.20 mIU/L) 3.10 2.96

Ca2+ (2.10–2.60 mmol/L) 2.19 2.21

FT3, free triiodothyronine; FT4, free tetraiodothyronine; TSH, 
thyroid-stimulating hormone; Ca2+, blood calcium concentration.
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and reducing the suture tension after TL. TGF was easily 
employed without any associated complications in our 
elderly patient who had severe weight loss and locally 
advanced laryngeal cancer. Therefore, TGF may be a new 
pedicled flap strategy for repairing defects in the neck, 
benefiting patients in selectively suitable cases.
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