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CASE REPORT
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Background

Summary

Cystic thymoma is a rare variant of thymic neoplasm characterized by almost complete cystic
degeneration with mixed internal structure. We describe a case of a 60 year-old woman with a
cystic thymoma studied with advanced tomographic imaging stydies.

CT, MRI and PET/CT with '8F-FDG were performed; volumetric CT and MRI images provided
better anatomic evaluation for pre-operative assessment, while PET/CT was helpful for lesion
characterization based on 8F-FDG uptake. Although imaging studies are mandatory for pre-
operative evaluation of cystic thymoma, final diagnosis still remains surgical.

A 60-year-old woman with recent chest pain and no history of previous disease was admitted
to our departement to investigate the result of a previous chest X-ray that showed bilateral
mediastinal enlargement; for this purpose, enhanced chest CT scan was performed using a
64-rows scanner (Toshiba, Aquilion 64, Japan) before and after intravenous bolus administration
of iodinated non ionic contrast agent; CT images demonstrated the presence of a large mediastinal
mass (11X8 cm) located in the anterior mediastinum who extended from the anonymous vein to the
cardio-phrenic space, compressing the left atrium and causing medium lobe atelectasis; bilateral
pleural effusion was also present.

In conclusion, correlative imaging plays a foundamental role for the diagnostic evaluation
of patient with cystic thymoma. In particular, volumetric CT and MRI studies can provide
better anatomic informations regarding internal structure and local tumor spread for pre-
operative assessment. Conversely, metabolic imaging using '®F-FDG PET/CT is helpful for lesion
characterization differentiating benign from malignant lesion on the basis of intense tracer uptake.
The role of PET/MRI is still under investigation. However, final diagnosis still remains surgical
even though imaging studies are mandatory for pre-operative patient management.
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age ranging from 40 to 60 years [1]. Most thymomas are

Thymic neoplasms constitute less than 1% of all tumors
in adults; the most common epithelial thymic neoplasms
are thymoma and thymic carcinoma. Nearly all thymomas
occur in adults after physiological thymic involution at the

solid chest masses that are encapsulated and located in the
anterior mediastinum. Approximately one-third of these
lesions exhibit necrosis, hemorrhage or cystic components,
and similarly one-third of cases show local regional tumor
spread, infiltrating the capsule and surrounding anatomical
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Figure 1. Axial (A) and coronal (B) reformatted T images obtained after after intravenous contrast agent administration showed a fluid-like mass
with multiple enhancing internal septa. Of note, a capsular solid nodule is detectable in the middle of the tumor mass.

structures [2]. Thus, cystic thymoma is a rare variant of
thymic neoplasm and, although cystic regions are present
in up to 40% of thymomas, those that are nearly entirely
cystic are very rare [3].

About half of the patients suffering from thymic neoplasm
are asymptomatic, while the remaining 50% may present
thoracic symptoms, such as dyspnea or chest pain; patients
with thymoma are often affected by miastenia gravis.
Diagnostic imaging techniques are mandatory to assess
patients with thymoma; in particular, tomographic studies
are requested to evaluate tumor spread into the mediasti-
num; among these imaging studies, Computed Tomography
(CT), Magnetic Resonance Imaging (MRI) and Positron
Emission Tomography (PET) represent the state of art for
the diagnostic evaluation of such tumor lesions.

In this report, we described a patient with cystic thymoma
in whom the results of imaging studies were mainly sug-
gestive of a cystic tumor mass but with capsular partially
solid component; thus, imaging findings were suspicious of
malignant tumor.

Case Report

A 60-year-old woman with a recent chest pain and no his-
tory of any disease was admitted to our department to fol-
low up the results of a previous chest X-ray that showed
bilateral mediastinal enlargement. For that purpose,
enhanced chest CT scan was performed using a 64-row
scanner (Toshiba, Aquilion 64, Japan) before and after
intravenous bolus administration of iodinated non-ionic
contrast agent; CT images demonstrated the presence of a
large mediastinal mass (11x8 cm) located in the anterior
mediastinum which extended from the anonymous vein to
the cardiophrenic space, compressing the left atrium and
causing medium lobe atelectasis. Bilateral pleural effusion
was also present. The lesion was characterized by fluid
density, regular margins and internal septa in the upper
portion; after contrast injection, only the walls, septa

and a capsular nodule showed a significant enhancement
(Figure 1).

To better characterize the structure of the lesion and to for-
mulate a diagnostic hypothesis, chest MRI with contrast
administration was also performed using a 1.5 T MR device
(Philips, Achieva, Netherlands) before and after intrave-
nous administration of gadopentetate dimeglumine (120 cc);
MRI images confirmed the presence of a voluminous pluri-
lobate cystic mass (14x4.5X7 cm), hypointense on T1
sequence and hyperintense on T2 sequence, with regular
margins located in the antero-superior mediastinum (Figure
2). Internal septa appeared slightly irregular with small
contextual nodules and showed intense increased signal
intensity after gadolinium injection; in particular, intense
septal vascularization in the antero-medial portion of the
mass was depicted. The patient underwent also a '8F-FDG
PET/CT scan. The 8F-FDG PET/CT images were obtained
using a combined PET/CT Discovery LS scanner (GE
Healthcare). The PET/CT images showed !'®F-FDG uptake
in the capsular portion of the mass (SUV max 2) and focal
intense tracer uptake (SUV max 5.7) was clearly detected
in the middle of the lesion (Figure 3). For tumor diagnosis,
fine-needle aspiration biopsy was performed.

The biopsy specimen included fibroadipose tissue and
a large necrotic component with an internal lymphoid
population; the finding was not conclusive because of
large necrosis but all findings were suggestive of T-cell
lymphoproliferative disease with possible lymphoblastic
nature. So that, a new immunohistochemical analysis was
performed and, despite the necrotic component, diagnos-
tic hypotesis of thymoma was made because of the pres-
ence of a large T TDT+ cell population. Thus, the patient
received a course of steroid therapy and then a post-ther-
apeutic CT scan was performed. CT images demonstrated
a significant size reduction of the mass with no detectable
cardiac or pulmonary compression and no pleural effu-
sion (Figure 4). Five months after the first clinical inves-
tigation, the patient underwent surgical resection of the
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Figure 2. T2 TSE axial (A) and coronal (B) MR images: the mass is hyperintense compared to muscular tissues but presents multiple internal septa.
T1VIBE axial MR images after after intravenous contrast agent administration (C, D): the mass shows clear internal fluid content with a
significant enhancement of walls and septa, particularly in the anterior portion.

Figure 3. (A, B) Axial "8F-FDG PET/CT shows tracer uptake in the capsular portion of the mass (SUV max 2) and focal intense uptake (SUV max 5.7)
was clearly detected in the middle of the lesion.

mass. Hystological analysis revealed a Bl thymoma, stage
I, according to the Masaoka-Koga classification.

Discussion

Thymoma is the most common primary anterior medias-
tinal tumor, with an overall incidence of 0.13 cases per
100,000 person years [4]. Many tumors, including thymo-
mas, may present cystic degeneration developing mixed
structure with solid and cystic components and, when
degeneration is extensive, they may be almost entirely

cystic [5]. About 40% of thymomas can undergo cystic
degeneration. This secondary event may vary from incon-
spicuous spaces that contain clear fluid to occasional larger
cavities that are occupied by blood or yellow-brown gru-
mose material. Occasionally cystic changes result in a uni-
locular or multilocular cystic mass that has only a few rec-
ognizable small tumor nodules attached to its walls [6].

In this report, we described a patient with an anterior
mediastinal mass that appeared almost entirely cystic with
multiple internal septa but regular margins on both CT
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Figure 4. Axial (T images at the level of the pulmonary artery bifurcation obtained after after intravenous contrast agent administration before (A)
and after (B) a cicle of steroid therapy: there is a significant size reduction of the mass suggestive of disease regression.

and MRI; those findings were suggestive of a benign cyst-
ic mediastinal mass, such as cystic lymphangioma, even
if the internal septa with intense contrast enhancement
were suspicious for other type of lesions. For that reason,
I8F-FDG PET/CT scan was performed showing abnormal
tracer uptake suggestive of a partially solid component.
The histopathology demonstrated cystic thymoma.

CT is a routine imaging modality for evaluating thymomas
being homogeneous solid masses with soft tissue attenu-
ation and well-demarcated margins [7]. However, large
thymomas may also have areas of cystic or necrotic degen-
eration. On MRI, thymoma appears as homogeneous or het-
erogeneous mass with low signal intensity on T1-weighted
images and high signal intensity on T2-weighted images;
cystic thymoma, instead, is mostly fluid, due to internal
necrosis and cystic degeneration, with solid intramural
nodules; foci of hemorrhage can also be present [2]. The
I8F-FDG PET can be useful in case of overlapping findings
at CT or MRI, providing metabolic information; it may also
have predictive significance for patient's prognosis depend-
ing on the degree of ®F-FDG uptake.

When an anterior mediastinal mass is detected, the diag-
nosis of thymoma must always be formulated as the most
probable one, but in our patient the large area of tumor
mass necrosis was misinterpreted as fluid, and the presence
of small mural nodules on CT and MRI suggested to further
investigate the lesion for tissue characterization. For that
purpose, '8F-FDG PET/CT was performed and showed a sig-
nificant tracer uptake in the middle cranial portion of the
mass, corresponding to capsular profile, mural nodules and
internal septa. That finding clearly suggested a malignant
lesional nature; in fact, pathological specimen after surgical
resection presented as cystic thymoma.

According to the diagnostic imaging protocol, to investigate
a suspected thymoma, volumetric CT and MRI with multi-
planar tridimentional reconstruction are useful in evaluat-
ing the morphological appearance of mediastinal masses.
However, imaging findings may be insufficient for appropri-
ate lesion characterization. In fact, cystic thymoma should be
differentiated from other cystic mediastinal masses, such as

cystic lymphangioma, cystic theratoma, that may also pre-
sent a more complex internal structure with multiple septa,
and from simple cystic masses such as congenital, thymic and
pericardial cysts [8]. Hydatid cyst and chronic ematoma may
be discriminated from cystic thymoma owing to, respectively:
the presence of mural calcifications, better depicted on CT,
and internal hyperdensity or variable signal intensity on CT
or MRI. Moreover, the '8F-FDG PET/CT can be very helpful
in evaluating metabolic activity in such degenerated malig-
nant mediastinal lesions that may often appear as cystic. In
our case, '®F-FDG PET/CT evaluation ultimately suggested the
malignant nature of the mass, due to the presence of internal
septa, capsular profile and mural nodule showing increased
abnormal tracer uptake. As reported in literature, '8F-FDG
PET/CT is effective for estimating histopathological malig-
nancy and staging of thymic epithelial tumors and may be an
important imaging test with high relevance to patient’s prog-
nosis depending on the degree of '®F-FDG uptake [9]. However,
SUVnmax cut off for differentiating between low- and high-risk
thymoma is still not well defined, ranging approximately from
4.5 to 6.3 with different sensitivity and specificity values [10].
In our case, a SUV max of 5.7 detected in the middle of the
lesion corresponded to a low-grade thymoma demonstrated
by pathology. In such patients, MRI/PET could also be use-
ful, providing higher soft-tissue contrast than CT, assessing
additional parameters as tumor vascularization and, with
Diffusion Weighted Imaging (DWI), giving important informa-
tion on tumor biology [11,12].

Conclusions

In conclusion, correlative imaging plays a fundamental role
in the diagnostic evaluation of patients with cystic thy-
moma. In particular, volumetric CT and MRI studies can
provide better anatomic informations regarding the inter-
nal structure and local tumor spread for pre-operative
assessment. Conversely, metabolic imaging using '®F-FDG
PET/CT is helpful for lesion characterization differentiat-
ing benign from malignant lesions on the basis of intense
tracer uptake. The role of PET/MRI is still under investi-
gation. However, the final diagnosis still remains surgical
even though imaging studies are mandatory for pre-opera-
tive patient management.
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