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Abstract

We report a case of ectopic middle mediastinal thymoma in an asymptomatic 50-year-old woman.Chest X-ray, CT,

MRI and FDG-PET/CT examinations were performed preoperatively. The tumor was removed by video-assisted thoracic

surgery, and the pathological diagnosis was type B3 thymoma of the World Health Organization classification and stage

II thymoma of the Masaoka clinical staging system.Postoperatively, she received adjuvant radiotherapy of 50 Gy. Ectopic

middle mediastinal thymomas are extremely rare with only nine previous case reports. This is the first case of type B3

ectopic middle mediastinal thymoma. Imaging features of our ectopic middle mediastinal thymoma was similar to the usual

thymomas in the antero-superior mediastinum except for its very rare location.
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Introduction

Thymomas are the most common neoplasm of the
anterior mediastinum. However, they are also known to
arise in ectopic locations including the neck, middle or
posterior mediastinum, the lung, base of the skull and the
pleural cavity'™. Especially, ectopic middle mediastinal
thymomas are extremely rare with only 9 previous
cases reported in the English literature!™®. We report a
case of an asymptomatic female with an ectopic middle
mediastinal thymoma with review of the literature.

Case Report

A 50-year—old woman was referred to our hospital for
further examinations of a mediastinal mass detected on a
chest X-ray film during a medical check-up. She denied
a history of any disease except middle ear cholesteatoma

which was removed 12 years earlier. She had no clinical
symptoms, and physical examinations were normal.
The results of laboratory data were within normal limits
including serum levels of tumor markers (CEA, SCC,
NSE, and IL-2R) and acetylcholine receptor antibody.
Chest X-ray revealed a protruding mass on the right
side of the mediastinum (Fig. 1). Unenhanced chest CT
revealed a solitary lobulated tumor of heterogeneous
soft tissue attenuation measuring 3.8x2.5 cm without
calcification in the middle mediastinum (Fig. 2a).
Contrast enhanced CT revealed the tumor with
heterogeneous gradual enhancement at 30, 70 and 300
seconds after injection of contrast medium with focal low
attenuation areas, reflecting cystic formation (Fig. 2b-d).
The fat plane was not clear between the tumor and the
anterior aspect of the trachea to the right main bronchus,
posterior aspect of the superior vena cava (SVC), and
lateral aspect of the azygos vein. Mild compression of the
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Fig. 1. Posteroanterior chest radiograph shows a
protruding mass on the right side of the mediastinum

SVC and azygos vein by the tumor was also noted. Chest
magnetic resonance (MR) images were also performed
(Fig. 3a—c) . The tumor showed low signal intensity similar
to muscle on T1-weighted images and relatively high
signal intensity on T2-weighted images. The tumor had
foci of high intensity suggesting cystic formation, and
linear low intensities suggesting fibrous septa on T2-
weighted images. However, CT and MR examinations did
not reveal fibrous capsule of the tumor and mediastinal
invasion. ®F-fluoro-deoxyglucose positron emission
tomography (FDG-PET) study demonstrated FDG
uptake in the tumor with a maximum standardized uptake
value (SUV max) of 3.3 at 60 min and 2.8 at 120 min after
injection (Fig. 4).

We made a preoperative diagnosis of a benign middle
mediastinal tumor, and video-assisted thoracic surgery
was performed to remove it. The tumor was surrounded
by the SVC, azygos vein, trachea and its bifurcation with

mediastinum. The tumor is surrounded by the SVC, azygos vein and bifurcation of the trachea.Post-contrast 30 seconds (b),

70 seconds(c) and 300 seconds (d) enhanced images show heterogeneous gradual enhancement with focal low attenuation

areas.
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Fig. 3. The tumor shows low signal intensity similar to muscle on T1-weighted image (a) and relatively high signal

intensity on T2-weighted images (b). It has foci with high intensity suggesting cystic formation (arrowheads), and linear

low intensities (arrows)suggesting fibrous septa on both T2-weighted axial (b) and fat saturation T2-weighted coronal (c)

images.

Fig. 4. FDG-PET study shows moderate FDG uptake in

the tumor.

partly dense adherence to surrounding connective tissue.
Maroscopic findings of the resected specimen showed a
dark-red and yellowish-white tumor measuring 4.0x3.5x
1.8 cm, consisted of cystic and solid components with a
partial fibrous capsule.

Histologically, the tumor showed expanding lobular
growth pattern with fibrous septa. The tumor cells were
partially infiltrating into surrounding connective tissue,
but further invasion was not observed (Fig. 5a). The
predominantly observed tumor cells were medium-
sized polygonal epithelial cells with mild atypia. There
were a small number of intraepithelial lymphocytes (Fig.
5b). Immunohistochemical examinations revealed the
epithelial cells were diffusely positive for AE1/3 and
CAM5.2, and partially positive for EMA, but negative
for CD5, CD56, chromogranin, and TTF-1. Infiltrating
lymphocytes were positive for CD5 (Fig. 5¢). MIB-
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Fig. 5. The tumor shows expanding lobular growth pattern with fibrous septa. The tumor cells are infiltrating into
surrounding connective tissue (a: H&E stain, 2x). The predominantly observed tumor cells are medium-sized polygonal
epithelial cells with mild atypia. There are a small number of intraepithelial lymphocytes (b: H&E stain, 20x). CD5 staining
shows positivity for infiltrating lymphocytes (c: Immunohistochemical staining for CD5, 10x).

1 labeling index was 8%. The pathological diagnosis
was type B3 thymoma defined by the World Health
Organization classification'”, and stage II in the Masaoka
clinical staging system'.

Postoperatively, she received adjuvant radiotherapy of
50 Gy. She is alive and well with no recurrence 12 months
after surgical excision.

Discussion

Embryologically, thymic epithelium arises bilaterally
from the third and probably fourth bronchial pouches and

12)

migrates into the antero-superior mediastinum'. Ectopic

occurrence of thymoma results from failure of this migration.

13)

According to previous reports™, ectopic thymic tissue may

be present in the retro-innominate-vein area, and adipose

tissue surrounding the thymus which occasionally contains
some thymic tissue, often has continuity with pleural or hilar
adipose tissue. Thus, it is possible for thymoma to be located
in the middle mediastinum.

Ectopic middle mediastinal thymomas are extremely
rare. To date, only 10 patients including the present case
have been reported since the first report by Kojima et al. in
2002°. Details of these cases and the present case are shown
in Table 1. These 10 patients were 6 women and 4 men with
a mean age of 60 years (range, 47 to 71 years). Two patients
had clinical symptoms: one had precordial discomfort and
the other had left chest pain with unproductive cough and
shortness of breath. One patient had myasthenia gravis.
The mean size of tumors was 6.7 cm (range, 3.5 to 10.0 cm).
Histologically, the tumors were diagnosed as type A thymoma
in 2 patients, type AB in 6, and one was rare histological
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Table 1. Previous reports of ectopic middle mediastinal thymoma (from Refs. 1-9) and the present report

Age/ . Type/ Radiotherapy/ .
Reference Gender Symptoms Size (cm) Stage Dose Image/ Findings
Kojima K et al. . CT/Heterogeneously enhanced mass
9002” 60/F Nil 5.5x3.5x2.8 | AB/ 1l (+)/50 Gy MR/T1 low, T2 high
Minnti S et al. 53/M No symptoms 7 AB/ Unk CT/Soft tissue mass
nknown
2004% Myasthenia gravis(+) Unknown MR/T1 intermediate
Kanzaki M et al. CT/Heterogeneously enhanced mass, and
20047 60/F Nil 6.0x5.5x4.1 | AB/ I (=) calcification
MR/T1 low, T2 slightly high mass
Venavaga K et al. Left chest pain
2005" 47/M | Unproductive cough | 10x7.5x7 AB/1I (+)/Unknown | CT
Shortness of breath
Kuzdzal J et al. Metastatic
2006” 69/F Nil 10x10x7 thymoma/ | (—) CT
Unknown
Nakamura H et al. . CT
9007 69/F Precordial discomfort | 7.5x4.8x3.2 | A/ 1 (=) MR/ Heterogeneous mass
H TW et al.
9 01:)2;1)g ca 71/F Nil Tx6x4 (=) CT/Soft tissue density mass
Sakurai H et al. CT/Soft tissue density mass
2009 MR/T1 iso and T2 low mass, and
61/M | Nil 3.5 AB/1 (—) septal enhancement
BE-FDG PET/Slightly positive mass
C-acetate PET/Highly positive mass
Shikada Y et al. CT/Solid and uniform mass, and
2012" slight enhancement
56/M | Nil 6.5x4.5x3.5 | AB/ Il 50 G
/ ! X / (+)/ v MR/T1 iso and T2 heterogenous mass, and
slight enhancement
Present case CT/Soft tissue density and
2012 heterogeneously enhanced mass
50/F Nil 4.0x3.5x1.8 | B3/ 1I (+)/50 Gy MR/ T1 low, T2 relatively high and,
heterogeneously enhanced mass
BEFDG PET/Moderately positive mass

type (metaplastic thymoma) according to the WHO
histological criteria. The present case was type B3 thymoma,
which was the first case of type B thymoma. The tumor
stage according to the Masaoka classification was stage I in
4 cases, stage Il in 4, and the other two cases were unknown.
Four patients of stage II disease received postoperative
radiotherapy.

In general, thymomas present as sharply demarcated
round or oval soft tissue attenuation masses with mild to
moderate contrast enhancement on CT'. Occasionally,
focal low attenuation areas are identified within tumors
reflecting hemorrhage, necrosis, or cyst formation. Rarely,
thymomas appear entirely cystic lesions. Linear or ring—
like calcifications are occasionally seen in any types. On
MR images, thymomas typically appear as round, oval, or
lobulated masses with low signal intensity similar to muscle

on Tl-weighted images, and relatively high signal intensity
on T2-weighted images. T2-weighted images occasionally
show scattered high signal intensity areas and lobulated
internal architectures within the tumors, which correspond
to cystic portions and fibrous septa, respectively. On T1-
weighted images, the signal intensity of the cystic regions
was variable, depending on protein content of the cyst fluid
or the presence of hemorrhage. According to the report by
Tomiyama et al."”, the smooth contour and round shape are
most suggestive of type A thymoma, the irregular contour
is most suggestive of thymic carcinoma, and calcification is
suggestive of type B thymoma, but CT is of limited value in
differentiation among type AB, B1, B2, and B3 thymomas.
Sadohara et al.'® have reported that the irregular contour,
necrosis, cystic component, heterogeneous enhancement,
lymphadenopathy and great vessel invasion are strongly




(18] Med. J. Kagoshima Univ., Vol. 64, No. 1-2, September, 2012

suggestive of thymic carcinomas on CT or MR imaging. The
findings of smooth contour, complete or almost complete
capsule, presence of septum, and homogenous enhancement
on MR imaging are helpful in distinguishing low-risk (type
A, AB, and B1)thymomas from high-risk (type B2 and
B3) thymomas or thymic carcinomas. On PET images, the
usefulness of FDG uptake for predicting the malignant nature
of thymic epithelial tumors was reported'”.

Review of the 9 reported cases shows that, there
are no definite imaging findings of ectopic mediastinal
thymoma. CT study was performed in all cases, and the
tumors were showed as soft tissue density masses. Contrast
effect was heterogeneous enhancement (2 cases) or slight
enhancement (1 case). Calcification was seen in one case.
MR study was performed in 5 cases. The tumors showed low
to intermediate intensity on T1-weighted images, and low
to high intensity on T2-weighted images. Heterogeneity (2
cases) and septal enhancement (1 case) were also seen. PET
study was performed in only one case. PET using FDG and
1 C_acetate showed slightly positive FDG uptake and highly
positive acetate uptake in the lesion. Imaging findings of all
reported ectopic middle mediastinal thymomas including
the present case were similar to those of the antero-superior
mediastinal thymomas.

Differential diagnosis of middle mediastinal masses
includes lymphadenopathy (malignant lymphoma,
sarcoidosis, Castleman’s disease, and metastasis), aortic arch
aneurysm, enlarged pulmonary artery, foregut duplication
cysts (bronchogenic, esophageal, and neurenteric),
pericardial cyst and tracheal lesions. Neurogenic tumors
and mediastinal goiters can also occur in the middle
mediastinum™®.

In conclusion, thymomas can arise in the middle
mediastinum. The imaging features of ectopic middle
mediastinal thymomas may be similar to those of the usual
antero-superior mediastinal thymomas. Although extremely
rare, they should be included in the differential diagnosis of
middle mediastinal tumors.
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