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Abstract
Intrathyroid thymic carcinoma ( ITTC ) is an inert malignant tumor, which often occurs in the neck or
thyroid soft tissue. It is di�cult to distinguish ITTC from other thyroid tumors. There is no speci�city in
clinical manifestations and imaging. In addition, there are few cases of ITTC combined with papillary
thyroid carcinoma(PTC). Here we report a 44-year-old man with left neck mass admitted to the First
A�liated Hospital of Gannan Medical College in June 2017. Ultrasound showed thyroid nodules in
bilateral lobes. The left lobe showed 48 × 55 mm hypoechoic signal, and the right lobe showed 5.6 × 4.2
mm hypoechoic signal. Because the right nodule was small, it was not treated. The left thyroid nodule
was �nally diagnosed as ITTC by pathological diagnosis. No special treatment was performed after left
lobectomy. In June of the next year, due to physical examination found on the right thyroid tumor again in
our hospital, the patient came to our hospital for treatment again. The pathological diagnosis was
papillary thyroid carcinoma, and then the right lobe of the thyroid was resected. Combined with the
history of patients, the patient suffered from left thyroid endothoracic adenocarcinoma with right thyroid
papillary tumor. In this study, the clinical pathological characteristics, immune phenotype and differential
diagnosis of thyroid endothoracic adenocarcinoma were analyzed and discussed, providing information
and reference for the majority of medical researchers and clinical workers.

Introduction
Intrathyroid thymic carcinoma( ITTC ) was �rst named by Chan and Rosai as carcinoma showing thymus
like differentiation ( CASTLE ) in 1991(Delellis, et al. 2004), and was renamed as Intrathyroid thymic
carcinoma in the WHO ( 2017 ) endocrine organ tumor classi�cation (Lloyd, et al. 2017). This tumor often
occurs in the soft tissue of the neck or thyroid, and is histologically similar to squamous cell carcinoma. It
is di�cult to distinguish it from thyroid undifferentiated carcinoma and thyroid squamous cell carcinoma
because of its similar structure. At present, there is no report of ITTC with other thyroid cancer. Here we
report a case of Intrathyroid thymic carcinoma with papillary thyroid carcinoma.

Case Description
A 44-year-old male �rst found a left neck mass in June 2017 for a week, without pain, no hoarseness, no
dysphagia, mild breathing di�culties, normal daily activities. He came to our hospital for medical
treatment. Physical examination found that tracheal position slightly right. A 40 × 50 mm mass was
found in the left neck, and part of the mass broke into the suprasternal fossa. There was No pressing
pain. The right neck did not touch obvious nodules, and the neck did not touch the enlarged lymph nodes.
No visible lesions were found in the throat and nose. Ultrasound showed that the left lobe was 48 × 35
mm heterogeneous slightly hypoechoic, and the right lobe was 5.6 × 4.2 mm hypoechoic. The boundary
was still clear. CT showed that the left lobe of the thyroid was enlarged, nodular low density shadow was
seen, the edge was clear, and the trachea was compressed to the right(Fig. 1). The patients underwent
resection of the left lobe of the thyroid in the same month.
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Microscopically(Fig. 2), the cancer cells were lobulated and island-like distribution, and there were
obvious �brous tissue separation around the tumor cells.Under high magni�cation, a large number of
small lymphocytes and plasma cells were in�ltrated in the stroma and around the tumor cells. The cancer
cells were spindle-shaped, squamous-shaped, and syncytial.The nuclear enlargement was round, and the
nucleolus was obvious. Some nuclei were vacuolated. Immunohistochemical results showed that tumor
cells diffusely expressed CD5 and CD117, CK5/6 and P63 were focal positive, P53 tumor cell nucleus
scattered positive,BRAF V600 E gene mutation was wild type,However, it is a common mutation type in
papillary thyroid carcinoma. and thyroid transcription factor-1 ( TTF-1 ), thyroglobulin ( TG ), calcitonin (
CT ), CD56, Syn, CgA and P40 were negative ( Fig. 3 ). These results show that the tumor tissue does not
originate from thyroid or parathyroid tissue, but from thymic epithelial tissue. The �nal pathological
diagnosis is thymic differentiated carcinoma in thyroid.

In April 2018, the patient came to our hospital for further consultation. Ultrasound found that there were
tiny solid nodules on the right thyroid, which was 4.0 × 3.1 mm in size. In June, the right lobe of the
thyroid was resected. After operation, a grayish-white nodule with a diameter of 4 mm was found in the
thyroid, which was tough. Papillary structure can be seen at low magni�cation, and nuclear enlargement,
ground glass-like nuclei, nuclear inclusion bodies and nuclear grooves can be seen at high magni�cation,
showing classic papillary thyroid carcinoma. The pathological diagnosis result is papillary thyroid
carcinoma(Fig. 4).

The patient was combined with papillary thyroid carcinoma of the right lobe on the basis of thyroid
endothoracic adenocarcinoma of the left lobe of the thyroid, and there was no fusion of lesions on both
sides. Therefore, patients with thyroid endothoracic adenocarcinoma still had a certain risk of papillary
thyroid carcinoma.The patients were followed up recently. The patients were healthy and no recurrence
was found in regular physical examination.

Methods
Pathological examination was performed on the surgical specimens of the patients. The specimens were
�xed with 10% neutral formalin �xative and routinely dehydrated, para�n-embedded, sliced, HE staining,
microscopic observation, and immunohistochemical staining. EnVision two-step immunohistochemical
method was used. All the above were carried out in the author ’ s hospital.

Discussion
ITTC is a rare malignant tumor, which was �rst reported Intrathyroid intraepithelial thymoma by Miyauchi
et al (Miyauchi, et al. 1985) in 1985. In 1991, Chan and Rosai divided this tumor into four categories :
ectopic hamartoma thymoma, ectopic neck thymoma, spindle epithelial tumor with thymic differentiation
of thymoma and intrathyroid thymoma (Chan and Rosai 1991). The 2017 edition of WHO endocrine
organ tumor classi�cation renamed it ITTC (Lloyd, et al. 2017). The tumor mainly involves the inferior
pole of thyroid, which is often the location of ectopic thymus tissue or branchial remnant of thyroid(Gao,
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et al. 2018). ITTC is similar to thymic squamous cell carcinoma, but its clinical invasiveness is lower than
that of thymic carcinoma(Tahara, et al. 2020).Papillary thyroid carcinoma ( PTC ) is the most common
thyroid cancer, accounting for about 80% of all thyroid cancer(Yamamoto, et al. 1990). It usually occurs in
middle-aged women aged 30 to 40, with low malignant level and good prognosis. As far as we know,
there is no case of patients with ITTC have PTL .

The pathogenesis of ITTC is still unclear, and some scholars believe that it is related to the mutation of
telomerase reverse transcriptase ( TERT ) promoter (Tahara, et al. 2020,Qasem, et al. 2015). However, in
Zhao L et al (2018), TERT promoter mutation was not found in ITTC cases, Since the patient sample size
was relatively small, and the low numbers are underpowered to show any statistical
signi�cance.Therefore, further statistical studies are needed to investigate whether TERT is ITTC-speci�c
gene change. The patient is 44 years old. The age of patients reported by ITTC is between 25 and 69
years old. Most patients are older than 40 years old. There is no obvious gender advantage due to the
small number of existing cases. Most patients have no other special symptoms except neck mass,
dyspnea and hoarseness caused by tumor compression of trachea or invasion of recurrent laryngeal
nerve (Zhao, et al. 2018,Luo, et al. 2005). Gao R et al (Gao, et al. 2018,Reimann, et al. 2006)reported a
high metastasis rate of ITTCs : 52% ( 32 / 62 ) with lymph node metastasis and 16% ( 7 / 45 ) with
distant metastasis, but there was no reason that metastasis had an impact on prognosis .

In histological manifestations,Intrathyroid thymic carcinoma is usually more similar to thymic
carcinoma(Tai, et al. 2003).In this case,the cancer cells were lobulated, surrounded by �brous tissue
intervals, and lymphocytes and plasma cells in�ltrated. The microscopic manifestations of cancer cells
are diverse, mostly spindle-shaped, squamous, round, polygonal or combined. The cell boundary is
unclear, and the cytoplasm is rich. The nucleus is oval, vacuolar, visible nucleolus, and mitotic �gures are
rare. These manifestations are also extremely similar to thyroid-derived squamous cell carcinoma and
thyroid undifferentiated carcinoma, which are easy to be misdiagnosed.

The disease has a unique immunophenotype. Recent studies have found that CD5 and CD117 can be
expressed in ITTC (Reimann, et al. 2006,Dorfman, et al. 1998,Nakagawa, et al. 2005). The patient was
positive for CD5. D. M. DORFMAN et al found that squamous differentiated thyroid cancer had no CD5
immune response, a few typical thyroid cancer cases showed weak CD5 immune response, other head
and neck cancer had no CD5 immune response(Dorfman, et al. 1998). Moreover, most studies have
shown that CD5 is expressed in most thoracic adenocarcinomas, but not in thymomas and other
malignant tumors, which can be used as a marker for the identi�cation of thoracic adenocarcinoma (Tai,
et al. 2003). Therefore, ITTC can be diagnosed by immunohistochemistry.

PTC originates from the follicular epithelial cells derived from the endoderm. Usually, the disease
progresses slowly and the prognosis is relatively good. In recent years, some scholars believe that the
occurrence of PTC is related to, in which TERT promoter mutation and PAX8 / PPARr rearrangement are
also re�ected in the study of ITTC occurrence (Tahara, et al. 2020,Qasem, et al. 2015,Suzuki, et al.
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2018,Nikiforov and Nikiforova 2011), which may be related to the occurrence of papillary thyroid
carcinoma in the second year after patient in this study suffered from Intrathyroid thymic carcinoma.

Conclusion
ITTC is less invasive than other malignant tumors in the thyroid, so radical thyroidectomy is the main
treatment. Some studies (Sun, et al. 2011)have found that patients with ITTC have a good prognosis
after radical thyroidectomy and postoperative radiotherapy. Even patients with local recurrence also
bene�t from subsequent surgery or radiotherapy. In summary, the occurrence of ITTC combined with PTC
is extremely rare, and there are great differences in histological morphology between the two.The
identi�cation of ITTC and other malignant tumors of the thyroid needs to rely on immunohistochemical
staining, and CD5 and CD117 are important immune markers. In recent years, the number of patients with
Hashimoto ’ s thyroiditis complicated with PTC has gradually increased. However, this patient has no
history of Hashimoto ’ s thyroiditis, and there is a certain correlation between ITTC and PTC from the
perspective of gene. Therefore, the possibility of combined recurrence of PTC should be considered in the
diagnosis of ITTC, and patients should be followed up and reviewed regularly.
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Figures

Figure 1

The left lobe of the thyroid has mass soft tissue density shadow size about 45×46mm into the upper
mediastinum the trachea was shifted to the right due to compression (white arrow).
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Figure 2

Microscopic morphology of ITTC. (A) Insular distribution of tumor cells surrounded by �brous septa(H&E,
×100);(B) Tumor focal keratin bead formation(H&E, ×100);(C) Tumor cells fusiform, squamous, round
nuclei, individual cells with vacuoles(H&E, ×400);(D) Dendritic epithelial cells in �brous stroma(H&E,
×400).

Figure 3

Immunohistochemical staining results of ITTC. The tumor cell membrane expressed CD5 (A) and CD117
(B) (EnVision, ×200); (C) CK5 / 6 were facal positive (EnVision, ×200); (D) Diffuse positive for P63
(EnVision, ×200); CT (E) and TG (F) were negative in tumor cells(EnVision, ×100); (G) BRAF of tumor cells
was wild type, but BRAF was mutant in PTC (H) (EnVision, ×100); (I) P53 is mutant in ITTC tumor cells
and wild type in PTC (J) (EnVision, ×100).

Figure 4

Microscopic observation of papillary thyroid carcinoma shows typical papillary tumor structure(H&E,
×100).

 


