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Abstract 
Objective: Locally advanced thyroid carcinoma is relatively rare; extrathyroid extension, such as 
to the trachea, is one of the most important prognostic factors. Surgical resection is the mainstay 
of treatment, and appropriate surgical planning is crucial for obtaining a reasonable prognosis 
and quality of life of the patients. Case Report: Herein, we report a case of advanced thyroid carci-
noma involving the trachea. Total thyroidectomy and window resection of the trachea were per-
formed. The tracheal defect was approximately 2.5 × 3.0 cm in size, extending from the first to the 
third tracheal cartilage, and was reconstructed with auricular cartilage and covered with the 
sternohyoid muscles of both sides in a single-stage surgical procedure. The tracheal stoma was 
closed 2 weeks after the surgery. There were no postoperative complications. Conclusion: This 
reconstruction of the relatively small defect of the trachea provided excellent functional and cos-
metic results. 

 
Keywords 
Thyroid Carcinoma, Tracheal Reconstruction, Auricular Cartilage, Sternohyoid Muscle, Window 
Resection 

 
 

1. Introduction 
Well-differentiated thyroid carcinoma tends to be potentially curable and has an excellent overall prognosis, with 
a 10-year survival rate of over 80%. Although the behavior of this cancer is favorable, 10% to 15% of thyroid 
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carcinomas exhibit aggressive behavior and extrathyroid extension [1]. The commonly involved structures in 
cases of invasive thyroid carcinoma are the strap muscles, recurrent laryngeal nerve, trachea, esophagus, larynx, 
and other sites [2] [3]. Invasion of the surrounding structures is considered to be associated with an increased in-
cidence of local recurrence, regional spread and distant metastasis, and a reduced survival rate [3]. Therefore, it 
is crucial to control local invasion in cases of thyroid carcinoma, which makes treatment relatively difficult. 
Surgical resection still remains the mainstay of treatment for locally invasive thyroid carcinoma.  

In this report, we present a patient with advanced thyroid carcinoma involving the trachea, who was treated by 
total thyroidectomy and window resection of the trachea. The trachea was reconstructed with a free auricular 
cartilage graft and the sternohyoid muscles of both sides in a single-stage operation.  

2. Case Report 
A 57-year-old woman presented with a hard mass in her neck that she noticed had been gradually increasing in 
size in recent months. She had no other symptoms, such as hoarseness, dyspnea or hemoptysis. Her medical 
history was unremarkable. Flexible fiberoptic laryngoscopy revealed a reddish mass below the vocal cord in-
vading the lumen of the trachea. She was diagnosed with a well-differentiated papillary carcinoma of the thyroid. 
Computed tomography (CT) (Figure 1) and magnetic resonance imaging (MRI) revealed findings suggestive of 
carcinoma of the right lobe of the thyroid infiltrating the tracheal wall on the same side and pushing the trachea 
to the left. The clinical stage was classified as T4N0M0, stage III. Total thyroidectomy accompanied by window 
resection of the tracheal wall was scheduled. A U-type incision was made with skin flaps to include the platysma 
muscle. A midline incision was made through the strap muscles. The bilateral sternohyoid muscles were thus 
separated and preserved. Although the thyroid tumor did not invade the esophagus, deep infiltration of the tra-
cheal wall on the right side was noted. The tumor was removed together with the tumor-infiltrated tracheal wall. 
The anterolateral tracheal defect was approximately 2.5 × 3.0 cm in size, extending from the first to the third 
tracheal cartilage, involving one-third of the circumference. An auricular cartilage graft with its anterior skin 
was harvested and inset into the defect of the lateral tracheal wall and sutured (Figure 2(a)). The sternohyoid 
muscles were used to cover the edge of the tracheal wall defect circumferentially (Figure 2(b)). Orotracheal in-
tubation was changed to tracheostomy intraoperatively before suturing the flaps through the tracheal fistula. The 
tracheal cannula was kept in place to avoid collapse of the tracheal wall (Figure 3). After surgery, scar formation 
around the fistula was awaited. The patient was extubated and there was no granulation tissue or stenosis of the 
tracheal lumen, which was well-epithelialized (Figure 4(a)). The tracheal stoma was closed 2 weeks after the 
surgery (Figure 4(b)). There were no postoperative complications in either the trachea or the donor site. Neither 
recurrences nor metastases were found 42 months after the surgery. 

3. Discussion 
Local invasion, such as of the trachea, by thyroid carcinoma can lead to dyspnea, tracheal bleeding and dyspha-
gia, which represent the major causes of the decreased survival of these patients [4]-[6]. There have been several 
 

      
(a)                                                        (b) 

Figure 1. (a) Cervical computed tomography. Thyroid carcinoma invading the tracheal wall and displacing the trachea 
laterally; (b) Three-dimensional reconstructed image from fine axial sections shows a shift of the trachea to the right by 
the tumor.                                                                                               



K. Endo et al. 
 

 
52 

 
(a)                                                    (b) 

Figure 2. (a) The tracheal defect was reconstructed with auricular cartilage (arrow); (b) The sternohyoid muscles were 
used to cover the edge of the tracheal wall defect circumferentially.                                                    

 

 
Figure 3. Schema of the operation procedure. The lateral defect of the trachea was reconstructed with auricular cartilage 
and covered with the sternohyoid muscles of both sides. The anterior defect was converted to a tracheotomy.                  

 

 
(a)                               (b)                                    (c) 

Figure 4. (a) Two weeks after the operation, the defect of the tracheal wall showed no granulation tissue or stenosis of 
the lumen, which was well-epithelialized; (b) One month after the surgery, the tracheal stoma was closed; (c) Post-oper- 
ation CT scan revealed no recurrence or stenosis 6 months after surgery.                                                 

 
reports suggesting that complete resection of thyroid carcinoma invading the trachea can reduce the locoregional 
recurrence and morbidity rates and improve the long-term survival.  
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Various surgical options, on account of the improvement, standardization and more widespread use of recon-
structive surgery with microvascular flaps, have been reported in the literature for the management of tracheal 
invasion by thyroid carcinoma, with no consensus yet on the best approach. The tumor cells invade the tracheal 
ring cartilages and through the intercartilaginous spaces, the tracheal lumen. Shin et al. devised a pathologic 
staging system for papillary thyroid carcinoma based on the extent of tracheal invasion (stages I-IV) [7]. 
McCaffrey has also suggested 5 stages of aerodigestive tract involvement in cases of well-differentiated thyroid 
carcinoma based on the extent of invasion [8]. However, there is as yet no formal staging system for tracheal 
invasion in cases of papillary thyroid carcinoma. For appropriate treatment, accurate preoperative diagnosis of 
tracheal invasion is essential, because presence of symptoms such as hemoptysis, hoarseness, and dyspnea tend 
to underestimate the depth of airway invasion [9]. Intraluminal tumor inside the trachea is identified by bron-
choscopy. Ultrasonography (US), CT, and MRI are also useful to clarify the involvement of adjacent organs; 
however, these radiological imaging modalities tend to overestimate the extent of invasion [10].  

In regard to window resection, there is the problem of reconstruction to avoid an unstable tracheal lumen. 
Usually, a two-stage surgical procedure is required: first, after resection of the tumor, the tracheal wall and skin 
are sutured, for the development of a persistent tracheocutaneous fistula “trough”. Second, delayed closure of 
the tracheal defect with a stable framework is performed [11]. Therefore this technique involves long-term treat- 
ment and is also not always aesthetically satisfactory because of the need for harvesting a local flap.  

In our procedure, the lateral defect of the trachea is reconstructed with auricular cartilage and covered with 
the sternohyoid muscles of both sides, which are confirmed not to be invaded by the tumor before surgery. The 
anterior defect is converted to a tracheotomy. Subsequently scar forms around stoma. Reconstruction of the tra-
cheal wall is challenging for the surgeon. There have been previous reports of the use of auricular cartilage or 
costal cartilage grafts for reconstruction of the tracheal wall [12] [13]. However, these procedures are more than 
two-step procedures, as mentioned above. Sugenoya et al. have previously reported its usefulness [13] [14]. 
They also showed that the auricular cartilage and skin are well-vascularized and not easily resorbed. We used an 
auricular cartilage graft with the anterior skin, because tracheal surface requires to be epithelialized to prevent 
granulation tissue growth and wound infection, and a stable and supportive framework is necessary to provide 
an air-tight seal and normal phonation. In our case, there were no complications either at the tracheal wall or at 
the donor sites.  

In the treatment of thyroid carcinoma invading the trachea, one of several options for reconstruction of the 
trachea can be exercised. We consider that our procedure was less invasive and therefore associated with less 
surgical stress than previously reported methods. When the resection range of the trachea is small (i.e., extend-
ing over 4 rings or less, and half of the circumference or less), closure can be performed without any problems 
using a local flap [11]. In the case of relatively large defects, however, this method cannot be applied due to the 
risk of collapse of the tracheal lumen. We consider our method might apply to the reconstruction of tracheal de-
fects up to 4 rings in extent, to avoid collapse or stenosis of the trachea. 

4. Conclusion 
The aim of treatment in cases of locally invasive thyroid carcinoma is to improve the local control and the QOL 
of the patient while minimizing the morbidity of radical resection, or preserving the functions of adjacent vital 
structures using conservative procedures. Our modified reconstruction technique for the relatively small defect 
of the trachea yielded excellent functional and cosmetic results.  
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