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Abstract 

A 55-year-old woman underwent a total thyroidectomy for carcinoma showing thymus-like 

differentiation (CASTLE). The patient was referred to our hospital after the tumor was found 

to have directly invaded the cervical esophagus and the entire circumference of the trachea. 

A total thyroidectomy was performed, followed by end-to-end anastomosis of the trachea, 

suprahyoid release and dissection of bilateral pulmonary ligaments. No major complications, 

including anastomotic dehiscence or stenosis, were observed. The patient experienced some 

swallowing disturbances and hoarseness during the perioperative period but fully recovered. 

Radiotherapy to the neck was performed as an adjuvant therapy. Eleven months after 

surgery, lower back pain and right leg numbness developed and led to gait inability. Multiple 

lung and bone recurrences were observed, but no local recurrence. Palliative radiotherapy to 

the bone metastasis was performed. The patient died of pleural metastasis 14 months after 

the initial diagnosis of CASTLE. © 2014 S. Karger AG, Basel 

Introduction 

Carcinoma showing thymus-like differentiation (CASTLE) is a rare thyroid tumor that 
resembles squamous cell carcinoma (SCC) of the thymus. This disease was first reported by 
Miyauchi et al. [1] in 1985 as intrathyroidal epithelial thymoma and classified by Chan and 
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Rosai [2] in 1991. CASTLE often occurs in adults in their 50s and is considered to originate 
from ectopic thymic tissue or remnants related to thymic development or the thyroid, 
because the tumor usually occurs in the lower part of the thyroid gland and exhibits several 
features of thymic differentiation [3]. CASTLE frequently infiltrates adjacent soft tissue and 
metastasizes to regional lymph nodes, but patients with CASTLE typically have a favorable 
prognosis [3, 4]. Thus, a differential diagnosis should include consideration of primary SCC 
of the thyroid, undifferentiated carcinoma with squamous features, and metastatic SCC from 
other organs, since CASTLE may histologically resemble these diseases and may even 
include foci of squamous differentiation [4]. We report here a case of CASTLE that had 
infiltrated the trachea. The tumor was resected, and tracheal mobilization and direct 
anastomosis of the trachea were performed. The patient’s bilateral vocal functions were 
almost completely restored. 

Case Report 

A 52-year-old woman was referred to our hospital because of severe dyspnea and the 
presence of a neck tumor. She had experienced dyspnea for the past 6 months and had 
recently noticed bloody sputum. A computed tomography examination of the neck revealed 
a thyroid tumor about 8 cm in size. The tumor had invaded the trachea, obstructing 90% of 
the tracheal lumen (fig. 1a). An emergency tracheotomy was performed to maintain an 
airway through the tumor tissue. On biopsy, the tumor was diagnosed as CASTLE, suggesting 
a favorable prognosis if a complete resection could be performed. Magnetic resonance 
imaging and an esophageal fibroscopy examination revealed a low possibility of esophageal 
invasion (fig. 1b). Under general anesthesia, a thyroidectomy was initially performed via a 
neck incision. The invaded portion of the trachea was sharply dissected. A partial sternoto-
my was performed at the level of the 2nd intercostal space to identify the distal portion of 
the intact trachea and to mobilize the inferior tracheal segment. The trachea was transverse-
ly opened to find the intact portion. The length of the resected trachea was 6 cm (fig. 2). 
Bilateral recurrent nerves were macroscopically preserved. We performed a suprahyoid 
release to mobilize the superior tracheal segment, but these mobilizations were insufficient 
to perform an anastomosis. Thus, to allow additional mobilization, we performed a clamshell 
thoracotomy and incised the pericardium 360° around the hilum, dissecting the pulmonary 
ligament bilaterally. These procedures allowed an anastomosis. An end-to-end bronchial 
anastomosis was carried out using running 4-0 PDS II sutures (Ethicon, Somerville, N.J., USA) 
for the membranous portion and interrupted 4-0 PDS II sutures for the cartilaginous portion. 
The bronchial anastomosis was wrapped with an omental pedicle flap that was lifted up 
through a retrosternal route via a laparotomy. A gastrostomy was also performed for 
postoperative enteral nutrition. For management after surgery, a chin suture was placed. 
Neck mobilization was restricted for the placement of the chin suture and airway fixation. 
After confirming an improvement in the laryngeal edema using a laryngoscopy, extubation 
was performed on postoperative day (POD) 17. The patient exhibited swallowing disturb-
ances and underwent swallowing rehabilitation. Enteral nutrition was provided through the 
gastrostomy. The patient was discharged on POD 31, and per os feeding was started on POD 
51. Radiotherapy (60 Gy in 40 daily fractions of 1.5 Gy) was performed as an adjuvant 
therapy. Throughout the clinical course, no major complications, including swallowing 
disturbances, hoarseness or anastomotic problems, were observed. A histopathological 
examination of the resected specimen revealed the characteristic morphology of CASTLE 
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(fig. 3a); immunohistochemistry was positive for CD5 (fig. 3b) but negative for thyroid 
transcription factor 1 (TTF-1; fig. 3c). 

Eleven months after surgery, lower back pain and right leg numbness developed and led 
to gait inability. Multiple lung and bone recurrences were observed, but no local recurrence. 
In order to ease the back pain, palliative radiotherapy (35 Gy in 14 fractions) to the bone 
metastasis was administered. Twelve months after surgery, drainage of pleural effusion was 
performed. She died of pleural metastasis 14 months after the initial diagnosis of CASTLE. 

Discussion 

The histological appearance of CASTLE is similar to that of thymic carcinoma, lymphoep-
ithelioma or SCC. However, the clinical outcomes of patients with CASTLE are better than 
those of patients with SCC [3, 5]. Distinguishing CASTLE from anaplastic carcinoma or SCC of 
the thyroid is important, because CASTLE exhibits a different biological behavior and is 
associated with a different prognosis. These more aggressive carcinomas often affect older 
patients, and patients may exhibit obstructive symptoms caused by a rapidly enlarging 
thyroid mass, extensive local infiltration and early distant metastases. The median survival 
period of patients with these carcinomas is about 6 months, despite a variety of treatment 
modalities. The critical point for the diagnosis of CASTLE is a careful morphological 
examination of hematoxylin-eosin-stained sections. CASTLE is characterized by the absence 
of papillary or follicular differentiation, but foci of squamous differentiation are common [6, 
7]. Immunohistochemically, the tumor cells of CASTLE are negative for TTF-1 but positive 
for CD5, which is a marker of thymic carcinoma and the only marker capable of distinguish-
ing it from thyroid SCC [8]. 

The use of postoperative radiotherapy to decrease the possibility of local recurrence 
should be considered, because CASTLE often exhibits a tendency for local recurrence and 
has been reported to be radiosensitive [4, 9]. The use of chemotherapy in some patients has 
been reported, but the response was variable. As the number of case reports is relatively 
small, the role of chemotherapy in the treatment of CASTLE should be further investigated 
[5, 10]. 

Although the optimal treatment strategy remains uncertain because of the rarity of 
CASTLE, surgery is considered to be the first therapeutic option [5, 11, 12]. We decided to 
perform a tracheostomy after a thyroidectomy combined with the resection of the trachea. 
We reconstructed the resulting defect using an end-to-end anastomosis to maintain the 
patient’s quality of life, since the bilateral vocal functions had been intact before surgery. In 
cases with a long tracheal defect, such as the present case, suprahyoid release and dissection 
of bilateral pulmonary ligaments can allow an end-to-end anastomosis to be performed [13]. 
An omental pedicle flap was used to wrap the anastomosis with prophylactic intent and to 
reduce the risk of anastomotic complications that could lead to critical problems. 

In conclusion, we successfully treated a case of CASTLE by resecting the thyroid and 
invaded structures, though the patient had a bad clinical outcome. This case indicates that 
aggressive resection of the lesion with preservation of physiological functions might result in 
a favorable quality of life, and that radiotherapy might be effective in CASTLE because there 
was no local recurrence. 
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Fig. 1. a Cervical computed tomography image showing a thyroid tumor that has infiltrated the entire 

circumference of the trachea. b Magnetic resonance imaging showing a low possibility of esophageal 

invasion. 
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Fig. 2. Macroscopic examination showing the resected trachea (maximum size: 8 × 6.5 cm). 

 

 

 

Fig. 3. Histopathological findings showing the separation of solid nests of squamous differentiated 

neoplastic cells, fibrous septa and the infiltration of numerous lymphocytes. a Low-power view by 

hematoxylin-eosin staining. b Immunostaining for CD5 revealed tumor cells with predominant membrane 

staining. c Immunostaining for TTF-1 revealed the absence of staining in the tumor cells. 
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