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【 CASE REPORT 】

Thymic Adenocarcinoma with Positivity for Thyroid
Transcription Factor-1 and a BRAF V600E Mutation

Takafumi Yorozuya 1, Mitsuo Otsuka 1, Shin Ichihara 2, Kento Fujimori 1, Chikako Kitamura 1,
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Abstract:
Thymic adenocarcinomas are rare. We herein report for the first time a case of thymic adenocarcinoma

with positivity for thyroid transcription factor-1 (TTF-1) and a BRAF V600E mutation. A 50-year-old woman

had persistent suffocation and chest pain. Computed tomography revealed a 42×28-mm tumor in the anterior

mediastinum. The patient underwent tumor resection using video-assisted thoracoscopic surgery. Histopa-

thological findings showed thymic papillary adenocarcinoma, Masaoka stage II. Immunohistochemically, the

tumor was positive for TTF-1. A sequencing analysis revealed a BRAF V600E mutation. The patient under-

went postoperative radiotherapy and was in good health without recurrence at five months after resection.
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Introduction

Thymic carcinoma is a thymic epithelial tumor with cellu-

lar atypia (1) and accounts for approximately 9-18% of all

thymic epithelial tumors (2-4). The most common histologi-

cal type of thymic carcinoma is squamous cell carcinoma,

and adenocarcinomas of thymic origin are rare, reported in

only 3-4% of all thymic carcinomas (5, 6). The immunohis-

tochemical expression of thyroid transcription factor-1 (TTF-

1) is a specific marker of lung and thyroid carcinomas. Pre-

vious reports have shown that almost all thymic adenocarci-

nomas have a negative TTF-1 expression, with only one re-

port showing a positive expression (7).

BRAF V600E is the most common driver mutation in ma-

lignant melanoma and occurs in almost all cases of hairy

cell leukemia (8), in 60% of thyroid carcinomas, in 10% of

colorectal carcinomas, and in a minor percentage of non-

small-cell lung carcinomas (NSCLCs) (9). However, no pre-

vious study has reported BRAF V600E mutations in thymic

carcinomas.

To our knowledge, this is the first reported case of thymic

adenocarcinoma with the nuclear expression of TTF-1 and a

BRAF V600E mutation, mimicking lung adenocarcinoma.

We report this as a suggestive case for future treatment plan-

ning because it reminds us of the further need for genetic

evaluations of thymic carcinomas.

Case Report

A 50-year-old woman attended regular outpatient clinic

visits because of bronchial asthma and ulcerative colitis. The

patient was a never-smoker. She presented with persistent

suffocation and chest pain. Chest high-resolution computed

tomography (HRCT) revealed a solid tissue of 42×28 mm

with a smooth surface in the anterior mediastinum

(Fig. 1A). 18F-Fluorodeoxyglucose positron-emission to-

mography revealed a high uniform accumulation with a

maximum standardized uptake value of 13.4 in the mediasti-

nal mass, and no abnormalities were found at any other

sites, including both lungs and mediastinal lymph nodes

(Fig. 1B). Other examinations revealed no other findings,

such as tumors in other parts of the body, including the

stomach, colon, uterus, and ovary.
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Figure　1.　Imaging findings before the surgery. Chest high-resolution computed tomography 
(HRCT) shows a tumor of 42×28-mm in size with a smooth surface in the anterior mediastinum (A). 
18F-fluorodeoxyglucose positron-emission tomography shows a high uptake with a maximal standard-
ized uptake value of 13.4 (B).

The serum carcinoembryonic antigen (CEA) level was

elevated to 37.6 ng/mL. Three months after the onset of

symptoms before the surgery, chest HRCT revealed that the

tumor had increased in size to 46×32 mm, and the serum

CEA level had increased to 55.2 ng/mL. The patient under-

went tumor resection using video-assisted thoracoscopic sur-

gery.

Macroscopically, the tumor was located inside the thymus

and showed no invasion outside the thymic adipose tissue.

The tumor had no apparent blood supply via extracervical

vessels. Sectioning demonstrated that the solid lesion was

totally encapsulated, well demarcated, and 60 mm in diame-

ter (Fig. 2A). Focal necrosis and spotty necrosis were ob-

served. No cystic lesions or ectopic thyroid tissue were

found. Histologically, the lesion consisted of an adenocarci-

noma component with a background thymic lymphoid

stroma (Fig. 2B) that contained T-cells with sarcoid reaction

and positive staining for CD5 and TdT (Fig. 2C). The can-

cer cells consisted of complex tubules and tubulopapillary

structures lined by columnar cells. Nuclear atypia was mod-

erately to markedly severe, and distinct nucleoli were found.

Carcinoma showed no nuclear features of a papillary thyroid

carcinoma, such as intranuclear cytoplasmic pseudoinclu-

sions or nuclear grooves. Immunohistochemically, the ade-

nocarcinoma showed positive staining for cytokeratin AE1/

AE3, CEA, CK7, and TTF-1 (Fig. 2D); focal staining for

CK19; and negative staining for CD5 (Fig. 2E), TdT, c-KIT,

CD30, AFP, glypican 3, hCG, CK20, and thyroglobulin

(Fig. 2F). Based on these pathological findings, primary thy-

mic adenocarcinoma, not otherwise specified, was diag-

nosed.

An outsourced genetic analysis (by Oncomine Dx Target

Test, SRL, Tokyo, Japan) revealed a BRAF V600E mutation.

Postoperative radiotherapy was started 2 months after the

surgery in accordance with the guideline (10-12), with a 55-

Gy radiation dose. The patient developed mild radiation

pneumonia that required no treatment. Seven months after

the surgery, no apparent imaging findings suggested relapse.

The serum CEA level decreased back to within the normal

range. The patient provided her oral informed consent for

the publication of this report.

Discussion

The most common histological type of thymic carcinoma

is squamous cell carcinoma. Thymic adenocarcinoma is rare,

with an incidence of only 3-4% among thymic carcino-

mas (5, 6). TTF-1 is specifically expressed in pulmonary

adenocarcinoma, small-cell lung carcinoma, and papillary

thyroid carcinoma. Matoso et al. reported that the TTF-1

positivity rate in other carcinomas was low, being 5.1% for

bladder cancer, 2.5% for colon cancer, and 1.2% for prostate

cancer (13). Comforti et al. reported that all 29 cases of thy-

mic carcinoma were negative for TTF-1 (14). Only one case

of thymic adenocarcinoma positive for TTF-1 has been re-

ported in the literature (7).

In the present case, the tumor clearly originated from the

thymus, given the presence of thymus-derived CD5+/TdT+

lymphocytes in the background stroma of the tumor. How-

ever, owing to the positivity for TTF-1 expression, making

inferences regarding the primary site of the tumor, its

growth pattern, and development history is difficult. This is

due to the absence of features of conventional thymoma

components or thymic cysts and the inability to find the tra-

ditional zone from the thymic in situ component to the ade-

nocarcinoma. The important differential diagnoses are me-

tastasis of thyroid cancers and primary carcinoma arising

from ectopic thyroid tissue in the anterior mediastinum. In
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Figure　2.　(A) Macroscopic appearance of the anterior mediastinal mass measuring 60 mm in diam-
eter. (B) Hematoxylin and Eosin (H&E) staining, in the low-power field. The lesion consisted of an 
adenocarcinoma component with a background thymic lymphoid stroma, sarcoid reaction, and focal 
necrosis. (C) H&E staining in the high-power field. The cancer cells consist of complex tubules and 
tubulopapillary structures lined by columnar cells. Moderately to markedly severe nuclear atypia 
and distinct nucleoli can be observed. (D) Immunohistochemical staining of adenocarcinoma cells 
positive for thyroid transcription factor 1 (TTF-1). (E) Only the background lymphoid cells show 
positive staining for CD5. (F) Cancer cells negative for thyroglobulin.  

our case, the cancer cells lacked the nuclear characteristics

of a primary thyroid papillary carcinoma and showed nega-

tive staining for thyroglobulin. In addition, CT revealed no

blood supply via the extracervical vessels as observed in ec-

topic thyroid tissue. Furthermore, metastasis of lung cancer

is difficult to distinguish from primary thymic carcinoma

with TTF-1 expression. We found no evidence of malig-

nancy in the lung parenchyma in the present case; however,

there are cases wherein metastases may be detected first,

and the primary tumor may become evident several years

later, although this is rare. One such case was that of pri-

mary lung cancer detected five years after surgery for a me-

diastinal lymph node lesion (15). In addition, metastasis to

the thymus is a rare phenomenon. Only one case of colon

cancer metastasis to the thymus has been reported (16). Ki-

tamura et al. mentioned that TTF-1 is not always useful for

differentiating a primary thymic adenocarcinoma from a me-

tastatic adenocarcinoma originating in the lungs or thyroid,

and a comprehensive diagnosis of thymic adenocarcinoma

based on the clinical course and histological and radiologi-

cal findings is important (7). The observation period in this

study was short; therefore, although we consider the present

case to be thymic in origin at this time, a different primary

site may be revealed during long-term follow-up.
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BRAF V600E is a mutation present in almost all cases of

hairy cell leukemia (8), in 59% of thyroid cancers, in 51%

of melanomas, in 10% of colorectal carcinomas, and in

6.7% of NSCLCs (9). However, no previous studies have re-

ported BRAF V600E mutations in thymic carcinoma or thy-

moma. According to Sakane et al. none of the 54 cases of

thymic carcinoma had a BRAF V600E mutation (17). Our

case may be the first reported case of BRAF V600E-mutant

thymic carcinoma.

The present patient underwent radiotherapy after complete

resection of Masaoka stage II thymic carcinoma. In case of

relapse, the treatment policy was discussed. Carboplatin+

paclitaxel or carboplatin+amrubicin are treatment options for

relapsed thymic carcinoma (18-20). However, the standard

treatment for patients with thymic carcinoma previously

treated with chemotherapy has not been established. Re-

cently, phase II studies for nivolumab, pembrolizumab, pe-

metrexed, and S-1 have been conducted (21-24). The char-

acteristics of the cancer cells in the present case may have

been the same as those of lung adenocarcinoma, and the

guidelines for drug treatment of lung adenocarcinoma may

also be applicable (25). Because the patient was BRAF V

600E mutant-positive, BRAF inhibitors are a treatment op-

tion. However, the response to BRAF inhibitors differed

from the response to the type of carcinoma (26). Determina-

tion of the clinical significance of positivity for TTF-1 and

BRAF mutations in thymic adenocarcinomas will further our

understanding of their behavior and may aid in their detec-

tion and treatment. More cases are expected to be accumu-

lated, and further clinical trials will be conducted.
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