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Case Report

Silicone stent placement for tracheal stenosis induced by a giant 
goiter due to Graves’ disease: a case report
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Background: Although thyroid tumors with tracheal stenosis are occasionally encountered, severe tracheal 
stenosis caused by benign thyroid tumors is rare. We herein describe a case in which a silicone tracheal stent 
was placed for severe tracheal stenosis induced by a giant goiter due to Graves’ disease.
Case Description: A 93-year-old woman had been receiving thiamazole treatment for Graves’ disease 
with a thyroid goiter for 32 years. She emergently presented to the hospital with sudden difficulty breathing 
and the temporary loss of consciousness. Although marked stridor was heard, the patient’s respiratory 
status was stable in the first visit. Computed tomography revealed a giant thyroid goiter that extended to 
the mediastinum. The trachea was compressed by the sternal notch and thyroid gland, resulting in severe 
stenosis, and the tracheal lumen was only 1 mm. Surgical thyroidectomy was expected to be difficult due to 
the high risk of complications associated with the large size of the goiter and advanced age of the patient. 
Therefore, we decided to place a tracheal stent. A silicone stent (Dumon tube®) was inserted into the site of 
tracheal stenosis under general anesthesia. After stent placement, respiratory distress symptoms improved, 
and no complications were observed. Three months after stent placement, the stent opening side was 
narrowed due to defective granulation and, thus, was cauterized with argon plasma coagulation.
Conclusions: We encountered a patient who was treated by tracheal silicone stent placement for severe 
tracheal stenosis induced by a giant goiter due to Graves’ disease. A silicone stent effectively secures the 
airway for benign thyroid tumors that cause severe airway stenosis.
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Introduction

Significant tracheal stenosis in thyroid disease is rare (1). 
Most cases of severe airway stenosis are caused by malignant 
thyroid tumors (2); however, benign thyroid tumors may be 
responsible in rare cases (3,4). Severe airway stenosis is a life-

threatening condition causing respiratory distress and requires 
immediate action for airway management (5-8). Thyroidectomy 
is necessary for definitive treatment (5-8). Tracheostomy may 
also effectively secure the airway (2,9). However, if the 
thyroid tumor is large, this treatment is difficult (5,6,8,9), 
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Highlight box

Key findings
•	 A silicone tracheal stent effectively secures the airway for benign 

thyroid tumors that cause severe airway stenosis.

What is known and what is new? 
•	 Thyroid tumors with severe airway stenosis caused by benign 

thyroid tumors are rare. Silicone tracheal stent placement is 
considered to effectively secure the airway. 

•	 Silicone stents may be easily repositioned under a bronchoscope 
and removed after thyroidectomy.

What is the implication, and what should change now? 
•	 A silicone tracheal stent may seem an effective treatment method 

for severe tracheal stenosis caused by benign thyroid tumors.

and, thus, alternative strategies to surgical treatment 
are required (5-7). We herein describe a case in which a 
giant goiter due to Graves’ disease caused severe tracheal 
stenosis and breathing difficulties. A silicone tracheal stent 
was placed and the airway was secured. A silicone tracheal 
stent may seem an effective treatment method for severe 
airway stenosis caused by benign thyroid tumors. We 
present this case in accordance with the CARE reporting 
checklist (available at https://gs.amegroups.com/article/
view/10.21037/gs-23-499/rc).

Case presentation

A 93-year-old woman with no medical or family history 
was diagnosed with Graves’ disease and thyroid goiter 
approximately 32 years ago and had been receiving 
treatment with thiamazole. Thyroid function was generally 
controlled by the thiamazole treatment, and no side 
effects were observed due to methimazole. Although the 
thyroid goiter gradually increased in size, she had no 
subjective symptoms, such as difficulty breathing. The 
patient consulted a surgeon regarding indications for total 
thyroidectomy five years ago, but did not want to undergo 
surgery.

At the time of a periodical consultation, a very strong 
upper respiratory tract stenosis sound was heard. The 
medical attendant allowed the patient to return home 
because she was not negatively affected by breathing 
symptoms. However, after returning home, the patient 
had difficulty breathing, lost consciousness, and was 
emergently transported to the hospital. At the time of 
the transfer, the patient was alert. Blood pressure was 

161/85 mmHg, heart rate was 85 beats per minutes 
with an irregular rhythm, respiratory rate was 20 
breaths per minute, body temperature was 36.0 ℃, and 
oxygen saturation was 95% on oxygen at room air. On 
examination, the entire anterior neck was distended and 
marked stridor was heard. Laboratory data showed thyroid-
stimulating hormone (TSH) 0.02 μU/mL (normal 0.65–5.55 
μU/mL), free triiodothyronine (T3) 4.3 pg/mL (normal  
2.30–3.70 pg/mL), and free thyroxin (T4) 0.53 ng/dL 
(normal 0.95–1.75 ng/dL). The TSH receptor antibody was 
76.3 IU/mL (normal <2.0 IU/mL). Computed tomography 
(CT) revealed an enlarged thyroid gland containing many 
nodules. The enlarged thyroid goiter extended caudally to 
the caudal aortic arch. At the level of the upper sternum, 
the trachea was compressed by the sternum and thyroid 
goiter and was severely narrowed with a tracheal lumen of 
only 1 mm. The total length of the tracheal stenosis was 1.3 
cm, and the oral side of the tracheal stenosis site was 5.5 cm 
from the vocal cords (Figure 1A,1B). Due to the advanced 
age of the patient, thyroidectomy was considered to be 
too invasive. Emergency tracheostomy was also difficult 
due to the high risk of complications associated with the 
large size of the goiter. Therefore, we decided to place a 
tracheal stent at the site of tracheal stenosis. Since only a 
silicone stent is covered by the national health insurance 
system for airway stenosis caused by benign tumors in 
Japan, Dumon tube® (HARADA, Japan) made by silicone 
was selected. Although the trachea was narrowed, the 
patient could maintain her respiratory status. Therefore, 
stent placement was performed on a semi-emergency 
basis. Under general anesthesia, tracheal intubation was 
performed under a flexible bronchoscope. At the site of 
tracheal stenosis, the trachea was pressed by the thyroid 
goiter from the membranous region (Figure 1C). However, 
the bronchoscope was easily passed through. The intubation 
tube was then removed and a rigid bronchoscope was 
inserted. The length of tracheal stenosis was measured using 
CT and transparent images, and the Dumon tube® with 
an outer diameter of 15 mm and a length of 11 cm was cut 
to a length of 4 cm and placed under fluoroscopy avoiding 
the vocal codes. Immediately after tracheal stent insertion, 
the stent lumen was narrow. However, the stent gradually 
expanded and a sufficient lumen was confirmed within a few 
minutes (Figure 2). A skin incision was made on the anterior 
neck at the level of the sternal notch to expose the trachea. 
To prevent stent migration, the trachea and the stent were 
directly sutured with 3-0 nylon suture. After tracheal stent 
placement, stridor disappeared, dyspnea improved, and 
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there were no complications.
At the medical examination one month after stent 

placement, the patient’s respiratory status was stable. Three 
months after tracheal stent placement, stridor was heard 
again and the patient had dyspnea. Observations through 
a flexible bronchoscope revealed that the stent opening 
side had become narrowed due to defective granulation 
(Figure 3A). Granulation was cauterized with argon plasma 
coagulation, which resolved narrowing of the stent lumen 
(Figure 3B). 

Thereafter, the patient’s respiratory condition was stable 
and she was able to return home. Five months after tracheal 
stent placement, the patient died of heart failure.

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 
Helsinki Declaration (as revised in 2013). The publication 
of this case report and accompanying images was waived 
from patient consent by the Tokushima University Hospital 
Institutional Review Board. 

Discussion 

Thyroid tumors with severe tracheal stenosis are rare (1). 
Most cases of tracheal stenosis are caused by malignant 
thyroid tumors, with an incidence of approximately 
6–14% (2). Significant airway stenosis due to benign 
thyroid tumors is even rarer, with an incidence of 

Figure 1 Tracheal findings before stent placement. (A) Horizontal section and (B) sagittal section CT shows an enlarged thyroid gland 
(T). At the level of the upper sternum, the trachea was compressed by the sternum and thyroid goiter, resulting in severe stenosis (yellow 
triangles). (C) Observation under a bronchoscope. The trachea was compressed by the thyroid goiter. CT, computed tomography.

Figure 2 Tracheal findings after stent placement. (A) Observation under a bronchoscope. The tracheal lumen was fully opened. (B) Chest X-P. 
Chest X-P showed that the silicone airway stent expanded sufficiently (yellow triangles).
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approximately 1–2% (3). Abraham reported that the 
incidence of upper airway stenosis requiring emergent airway 
intervention was 0.6% (4).

Patients with a goiter are generally asymptomatic even 
when it compresses the airway tract and acute respiratory 
failure secondary to tracheal compression by a goiter is 
rare (7,8). When the diameter of the trachea is less than 
8 mm, exertional dyspnea is observed as the most common 
symptom (9). It is important to note the risk of breathing 
difficulty caused by severe airway stenosis, particularly if the 
goiter extends below the sternum (7-9). The retrosternal 
space is relatively small, which prevents thyroid expansion 
and contributes to airway stenosis in patients with a 
retrosternal or substernal goiter, which is associated with 
compression and displacement of the trachea, causing 
respiratory distress (7,8). A number of conditions, such 
as upper respiratory tract infection, chronic obstructive 
pulmonary disease, and bleeding into the cystic component 
of an enlarged thyroid gland, may lead to complete airway 
obstruction (7). In these cases, immediate action is required 
for airway management (5,6). 

In the present case, since the goiter was substernal 
and extended into the mediastinum, the trachea became 
severely narrowed. Furthermore, the airway may have been 
completely obstructed due to saliva or sputum and the 
patient lost consciousness. 

The most effective method for relieving suffocation 
is to surgically remove the enlarged goiter, thereby 
eliminating the airway obstruction (5,6,8,9). However, 
emergency thyroidectomy in patients with dyspnea 
may increase the risk of surgical complications, such 

as hemorrhage, recurrent laryngeal nerve injury, and 
hypoparathyroidism (5). Emergency tracheostomy is 
also an effective alternative strategy to resolve an airway 
obstruction (2,9). However, when the goiter is very large, 
it is difficult to reach the trachea and safely perform 
tracheostomy (9). Furthermore, if tracheal stenosis is 
located on the caudal side of the neck, it may not be 
possible to effectively secure the airway. A tracheal stent is 
a minimally invasive and effective method for securing the 
airway for severe airway stenosis (2,6,9). In the present case, 
emergency thyroidectomy was considered to be dangerous 
due to the high risk of complications associated with the 
large size of the goiter and advanced age of the patient. 
Tracheotomy was also difficult due to the size of the goiter 
and location of tracheal stenosis. Therefore, tracheal airway 
stent placement was considered the most appropriate 
treatment to secure the airway in this patient.

There are two types of tracheal stents made of different 
materials, metal and silicone, and both have advantages 
and disadvantages (2,6,9). Since silicone stents need to 
be inserted under a rigid bronchoscope, the procedure 
is more complicated and difficult than that with metal 
stents (9). However, silicone stents may be more easily 
repositioned and removed under a bronchoscope than 
metallic stents (9). Metallic stents have a stronger expansion 
ability than silicone stents, and the malposition or migration 
of stents is unlikely to occur. However, they are difficult to 
remove (6,9). Granuloma formation is the most common 
complication that occurs more frequently with metal stents 
(6,9), and one of the causes of granuloma formation is 
friction between trachea and stent due to movement of the 

Figure 3 Observation under a bronchoscope. The stent opening side had become narrowed due to defective granulation, and, thus, it was 
cauterized with argon plasma coagulation. (A) Before cauterization; (B) after cauterization.
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stent (9). Extensive migration of airway stent near the vocal 
cord could cause immediate asphyxia (10). Stent migration 
is more frequent with silicone stents, with a reported 
incidence of 25% (10), and measures against migration are 
necessary. Suture fixation of stents is an effective measure 
to prevent stents from migrating (11). In the present case, 
stent migration was prevented by suture fixation. 

Moreover, a silicone stent was placed in this case 
because only a silicone stent is covered by the national 
health insurance system for airway stenosis caused by 
benign tumors in Japan. Since CT findings showed severe 
tracheal stenosis, tracheal intubation and the insertion of a 
bronchoscope were predicted to be difficult. However, the 
bronchoscope smoothly passed through the airway stenosis 
site and was easily replaced with a rigid bronchoscope. 
Immediately after stent placement, the stent insufficiently 
expanded and appeared to be narrowed. However, the 
stent expanded sufficiently over time and the airway lumen 
was secured. In tracheal stenosis caused by benign thyroid 
tumors, the tracheal lumen may be able to be widen because 
these tumors are softer than malignant tumors. Because 
the patient was extremely old, the radical treatment such 
as thyroidectomy or radioiodine was not performed. If 
thyroidectomy is performed, the silicone stent may be 
removed. A silicone tracheal stent is considered an effective 
treatment method for tracheal stenosis due to benign 
thyroid disease to secure the airway in patients unable 
to undergo emergency surgical thyroidectomy from the 
perspective of their general condition or complications.

Conclusions

A case of tracheal stent placement for severe tracheal 
stenosis induced by a giant goiter due to Graves’ disease 
was presented herein. A silicone tracheal stent may seem 
an effective treatment method for severe tracheal stenosis 
caused by benign thyroid tumors.
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