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Abstract

Primary thymic mucinous adenocarcinoma is a very rare disease. Its clinical findings are not well known. Its prognosis is poor. We
present a case of primary thymic mucinous adenocarcinoma in a 60-year-old woman. The patient visited the emergency room with
dysarthria as a chief complaint, and a mass was found in the occipital bone and petrous apex in brain computed tomography (CT)
and magnetic resonance imaging (MRI). The lesion was considered metastasis, and body CT evaluation was performed to find the
primary origin. In CT, a large peripheral enhancing mass with central low attenuation and calcification was found in the anterior
mediastinum. Pathologic confirmation of the anterior mediastinal mass was done by percutaneous needle biopsy procedure. The
patient was diagnosed with primary thymic mucinous adenocarcinoma. We also reviewed and analyzed previous literature focus-
ing on radiologic findings. The possibility of primary thymic mucinous adenocarcinoma should be considered if a large mass with
a heterogeneous enhancement pattern is accompanied by adjacent tissue involvement, associated thymic cyst, or calcification.
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1. Introduction

Primary thymic adenocarcinoma is a rare disease. Al-
though the incidence varies according to literature, it ac-
counts for about 1.6% to 3.98% of thymic carcinomas (1, 2).
Mucinous adenocarcinoma is one of its subtypes. So far, 27
cases have been published in the English literature.

Due to the rarity of the disease, clinical findings are
not well known. Previous studies have mainly reported its
pathological findings. Few reports have focused on imag-
ing findings. The known computed tomography findings
are a large anterior mediastinal mass with cystic change
and invading adjacent major vessels (3-5).

Among thymic adenocarcinomas, the prognosis for
the mucinous subtype is poor (6). According to previous
literature, patients undergoing complete resection may
survive for more than 5 years. In many patients, however,
adjacent tissue infiltration is observed at the time of diag-
nosis and that leads to poor prognosis (7).

We present a case of a primary thymic mucinous ade-
nocarcinoma patient with radiological and pathological
findings. We also reviewed and analyzed previous liter-
ature focusing on radiologic findings of primary thymic
mucinous adenocarcinoma. In addition, we analyzed mag-

netic resonance imaging (MRI) findings that were rarely in-
troduced in the previous literature, and tried to find imag-
ing findings that could help diagnose this disease.

2. Case Presentation

A 60-year-old woman visited the emergency room due
to dysarthria for 10 days. The patient had no notable med-
ical history except for hypertension. On physical examina-
tion, the patient’s tongue deviated to the left. Brain com-
puted tomography (CT) scan and MRI with contrast en-
hancement (CE) were performed to identify the cause of
dysarthria. On CT scan, an osteolytic lesion of about 2.5
cm in size was found in the left lateral part of the occipital
bone and petrous apex (Figure 1A). The lesion showed ho-
mogeneous enhancement in CE MRI (Figure 1B). Diffusion
weighted imaging (DWI) showed high signal intensity (SI)
and low apparent diffusion coefficient (ADC) values. The
first differential diagnosis was metastasis. The other differ-
ential diagnosis was primary solid malignant tumor. Ex-
cept for the above findings, no abnormalities were found
in the brain parenchyma or blood vessels.

To find the primary lesion, the patient underwent addi-
tional chest and abdominal CT with CE and positron emis-
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Figure 1. A 60-year-old woman with primary thymic mucinous adenocarcinoma presented with dysarthria due to metastasis to the skull base. A, In the brain CT with bone
window setting, an osteolytic lesion (arrowhead) of about 2.5 cm in size is observed in the left lateral part of the occipital bone and petrous apex, and this lesion is invading the
left hypoglossal canal (arrow). B, In contrast-enhanced (CE) brain MRI, there was approximately 2.5 cm homogeneous enhancing lesion in the left lateral part of occipital bone
and petrous apex, invading the left hypoglossal canal (arrow). C, A heterogeneous enhancing mass of about 6.9 cm was observed in CE Chest CT, with central low attenuation
and focal calcification. D-E, Chest MRI showed that this mass had a heterogeneous high signal intensity in the T2-weighted image (D), heterogeneous enhancement in the CE
T1-weighted image, and invasion of adjacent superior vena cava and both innominate veins. F, The peripheral portion of this mass shows a low apparent diffusion coefficient
value.

sion tomography-CT (PET-CT). Abdominal CT revealed no
evidence of primary tumor. However, chest CT revealed a
mass of about 6.9 × 6.4 × 4.9 cm in size in the anterior
mediastinum. The mass showed enhancement in the pe-
riphery of the lesion, low attenuation in the center, and
focal calcification. The mass was in close contact with the
adjacent superior vena cava (SVC) and the left innominate
vein. Invasion was suspected due to irregularity of the mar-
gin (Figure 1C). The first differential diagnosis was invasive
thymoma, considering that a large tumor could be seen as
a heterogeneous mass due to cystic or necrotic degenera-
tion. In addition, calcification might be present through-
out a tumor. Another differential diagnosis was thymic car-
cinoma. This is because thymic carcinoma is more likely to
metastasize than invasive thymoma and invade adjacent
structures. It may contain calcification in a large size of tu-
mor. Another differential diagnosis was thymic germ cell
tumor due to combination of soft tissue and calcification.
PET-CT showed no abnormalities except for an avid 18F fluo-
rodeoxyglucose (FDG) uptake in the mass and a nodule ob-
served in the anterior mediastinum and skull base, respec-
tively.

To diagnose mediastinal mass, the patient underwent

percutaneous needle biopsy procedure. Pathological find-
ings showed that nests and clusters of atypical tumor cells
floated in the extracellular mucus pool. Immunohisto-
chemical staining revealed strong immunoreactivity for
cytokeratin (CK) 7, CK20, and CDX2 (Figure 2). The patho-
logic diagnosis was mucinous adenocarcinoma. Thyroid
transcription factor-1 (TTF-1) was negative.

Chest CE MRI was performed to evaluate resectability
before surgery. A mass with intermediate SI in T1-weighted
image (T1WI), heterogeneous high SI in T2-weighted image,
and heterogeneous enhancement in contrast-enhanced
T1WI was observed in the anterior mediastinum. In the
DWI, the peripheral portion of the lesion showed high SI
and low ADC value. Dark SI in the mass was observed. It
correlated with calcification seen in CT. The mass showed
irregular boundaries with SVC and both innominate veins,
suggesting invasion (Figure 1D and F).

Surgical findings revealed an irregular, hard mass
in the anterior mediastinum with invasion of the peri-
cardium, left innominate vein, and SVC. Although surgical
resection was attempted as much as possible, complete re-
section was not possible due to severe adhesion of SVC. Sur-
gical tissue was also diagnosed as mucinous adenocarci-
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Figure 2. A, Microscopic findings of the anterior mediastinal mass. Hematoxylin and eosin (H & E) staining reveals nests and clusters of atypical tumor cells float in pools of
extracellular mucin (H & E, 40×). B-D, Immunohistochemical stains reveal strong immunoreactivity for CK7, CK20 and CDX2 (100×).

noma. Invasion was observed in mediastinal fats around
the mass. Finally, the patient was diagnosed with primary
thymic mucinous adenocarcinoma.

The patient underwent adjuvant radiotherapy in the
mediastinal area after surgery and steroid and fraction-
ated stereotactic radiotherapy for metastatic lesions of
the skull base. Postoperatively, the patient continued
chemotherapy. However, metastases were found in the
sternum and ribs in the bone scan performed 4 months af-
ter surgery. Multiple metastatic lung nodules were devel-
oped in chest CT. The skull base lesion did not change. One
year after the surgery, metastases progressed despite con-
tinued chemotherapy.

3. Discussion

Primary thymic carcinoma accounts for 14.1% of
thymic epithelial tumors. It has more than 10 subtypes
(8). Although there are some differences according to
race and geography, squamous cell carcinoma is the most
common, accounting for about 61.8% - 84.07% and thymic

adenocarcinoma is relatively rare, accounting for 1.6%
- 3.98% of all cases of primary thymic carcinomas (1, 2,
8). According to the World Health Organization (WHO)
classification, thymic adenocarcinoma can be divided
into four subtypes: papillary adenocarcinoma, thymic
carcinoma with adenoid cystic carcinoma-like features,
mucinous adenocarcinoma, and not otherwise specified
(NOS) (9). Mucinous adenocarcinoma is a rare subtype. It
was first reported by Choi et al. (10) in 2003. To date, 27
cases of mucinous adenocarcinoma have been reported in
the English literature.

Patients with primary thymic mucinous adenocarci-
noma most commonly complain of respiratory symptoms
such as coughing and dyspnea. Sometimes, they have chest
pain or dysphagia (7). However, symptoms of patients with
primary thymic mucinous adenocarcinoma are often non-
specific. For this reason, it is difficult to diagnose primary
thymic mucinous adenocarcinoma based on clinical find-
ings. Radiologic imaging findings are helpful for its di-
agnosis. Our patient had no respiratory symptoms but
showed dysarthria, and a physical examination revealed
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the left-sided deviation of the tongue. This was thought to
be the result of the metastatic mass in the occipital bone
and petrous apex invading the left hypoglossal canal.

Up to date, there were very few radiologic reviews of
primary thymic mucinous adenocarcinoma. Most cases of
primary thymic mucinous adenocarcinoma are reported
in pathology journals. CT figures and descriptions were
found in 11 of 27 cases reported in the English literature (3-7,
11-16). We analyzed a total of 12 cases of CT images, includ-
ing the previous 11 cases and our case. Information that
could not be identified with a given CT image such as tu-
mor size or component was analyzed based on the descrip-
tion shown in the literature. We classified CT images by
tumor composition (solid predominancy: > 50% of solid
portion; cystic predominancy: > 50% of cystic portion),
enhancement pattern (homogeneous or heterogeneous),
presence of calcification, and adjacent invasion (present or
not).

For a total of 12 cases, their mean age was 59 years
(range, 28 - 79 years). The male-to-female ratio was 1: 2 (4
men and 8 women). The average maximal diameter of tu-
mor was 9.2 cm (range, 5.6 - 14.5 cm). Eight (67%) of these
12 cases showed solid predominancy while four (33%) cases
showed cystic predominancy. All (100%) tumors had a het-
erogeneous enhancement pattern. No calcification was ob-
served in seven (58%) cases. Calcification was observed in
five (42%) cases. Adjacent tissue invasion was observed in
seven (58%) cases at the time of diagnosis. It was not ob-
served in five (42%) cases. The association between thymic
mucinous adenocarcinoma and thymic cyst has been ob-
served in several reports (4-6, 9, 10, 17-19). Thymic cyst was
identified in six (50%) of 12 cases. Clinical and radiologic
findings of these 12 cases of primary thymic mucinous ade-
nocarcinoma are shown in Table 1.

MRI findings were rarely described in previous liter-
ature. In our patients, there was an intermediate SI in
the T1-weighted image and a heterogeneous high SI in the
T2-weighted image, which were similar to SI of the muci-
nous component of mucinous adenocarcinoma occurring
in the abdomen or pelvic cavity. This correlated with the
low attenuation area observed in CT. However, this finding
is not specific for mucin. So more research is needed on the
findings of MRI images, including image-pathology corre-
lation.

Histologically, primary thymic mucinous adenocarci-
noma has malignant tumor cells in nests, tubules, and
cribriform structures floated in pools of extracellular
mucin (4). Immunohistochemical staining is important
for determining the origin of the tumor and for distin-
guishing it from thymic mucinous adenocarcinoma and
other thymic carcinomas. CD5 is a widely known thymic
origin marker. About 70% of thymic carcinomas are pos-

itive for CD5 (11). CK7, CK20, and CDX-2 are useful markers
for distinguishing mucinous and other subtypes of thymic
carcinoma (5). However, they cannot distinguish between
primary and metastatic lesions. They are also positive in
tumors of pulmonary, gastrointestinal tract, and ovary ori-
gins. MUC (Mucin) family proteins are evaluated as mark-
ers for thymic mucinous adenocarcinoma in limited stud-
ies. In addition, markers such as TTF-1 can be used. TTF-1 is a
primary pulmonary adenocarcinoma-specific marker. It is
negative in thymic tumors. Our case showed positive stain-
ing for CDX2, CK7, CK20, and MUC2, indicating mucinous
type of tumor. Our case showed negative staining for TTF-1,
meaning that the tumor was not of pulmonary origin.

Primary thymic mucinous adenocarcinoma has a poor
prognosis, similar to thymic carcinoma. Although there
is no absolute guideline for treating primary thymic mu-
cinous adenocarcinoma, surgical resection is usually per-
formed in the absence of adjacent tissue infiltration or
insignificant adjacent tissue infiltration without distant
metastasis. Although it has been reported that patients
without adjacent tissue invasion can survive more than 5
years after surgical resection, many patients require addi-
tional chemotherapy and radiotherapy after surgery due
to infiltration into adjacent tissues at the time of diagnosis
(7). In case of severe infiltration into adjacent tissues and
metastatic lesions, palliative chemotherapy is used. With
incomplete resection or palliative treatment, the progno-
sis is known to be very poor (7).

In conclusion, although primary thymic mucinous
adenocarcinoma is a rare disease, it should be considered
if a large mass with a heterogeneous enhancement pattern
is accompanied by adjacent tissue involvement, associated
thymic cyst, or calcification. Histologically abundant ex-
tracellular mucins and immunohistochemical stains are
important for its diagnosis. The prognosis differs depend-
ing on whether complete resection is possible. In general,
the prognosis is poor. Therefore, early diagnosis is impor-
tant. Further studies on radiology findings including MRI
findings are needed.
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Table 1. Clinical and Radiologic Findings of 12 Reported Primary Thymic Mucinous Adenocarscinomas

Case Age/sex Size, cm
CT findings

Prognosis
Composition Enhancement Calcification Thymic cyst Adjacent

invasion

1) Takahashi
et al. (11)

59/M > 10 Solid Heterogeneous - - - DOD after 11
mon

2) Ra et al. (3) 82/F 14.5 Cystic Heterogeneous - + + (aortic arch) Passed away
from
complications
of surgery

3) Seki et al.
(12)

49/M 8.5 Solid Heterogeneous + - +
(pericardium,
left
innominate
vein)

Recurrence
(pleural dis-
semination)
AWD for 11 mon

4) Maeda et
al. (4)

52/F 7.5 Solid Heterogeneous - + + (sternum) Recurrence
(lung, cervical
LN) AWD for 11
mon

5) Seon et al.
(13)

66/F 12.6 Cystic Heterogeneous + + - AWD for 60
mon

6)
Abdul-Ghafar
et al. (5)

36/F 5.6 Cystic Heterogeneous - + - Recurrence
(lung, pleural
dissemina-
tion) DOD after
15 mon

7) Maghbool
et al. (6)

28/F - Solid Heterogeneous - + +
(pericardium)

AWD for 30
mon

8) Lee et al.
(14)

31/M 11.9 Solid Heterogeneous + - -

9) Sakanoue
et al. (15)

39/F 6.5 Solid Heterogeneous - + +
(pericardium,
left
innominate
vein)

10) Kinoshita
et al. (7)

79/F 7 Cystic Heterogeneous + - - AWD for 14
mon

11) Liu et al.
(16)

50/M 10 Solid Heterogeneous - - + (superior
vena cava)

DOD after 3.5
mon

12) Current
case

60/F 6.9 Solid Heterogeneous + - + (superior
vena cava, left
innominate
vein)

AWD for 15
mon

Abbreviations: AWD, alive with the disease; DOD, dead because of the disease; F, female; M, male; mon, months.
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