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1 | INTRODUCTION

Thymomas are tumors originating from thymic epithelial
cells with an occurrence rate of 0.15 per 100,000." They
are typically accompanied with an anterior mediastinal
mass. Primary intrapulmonary thymoma (PIT), defined as
the presence of thymoma tissue in the lung without an
accompanying mediastinal component, is uncommon and
so offers a diagnostic quandary. We describe the case of an
81-year-old man who presented with hemoptysis. His his-
tory and CT imaging suggested metastatic lung cancer at
first, but an image-guided biopsy of his lung lesion proved
to be PIT.

2 | CASE DESCRIPTION

An 81-year-old gentleman, ex-heavy smoker presented
with a 10-day history of hemoptysis. There was no his-
tory of chest pain, shortness of breath, fever, or weight
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loss. His past medical history included type II diabetes
mellitus, coronary artery disease, and atrial fibrillation.
His regular medications included metformin, atorvas-
tatin, carvedilol, and dabigatran. A physical examina-
tion was unremarkable, and his blood workup revealed
a normal CBC, coagulation profile, and biochemistry
panel. His chest radiograph indicated a retrocardiac opac-
ity on the left side. A subsequent CT chest with contrast
showed a heterogeneous mass lesion in the right upper
lobe (Figure 1). In addition, there were multiple bilateral
solid nodules (Figure 2). Flexible fiberoptic bronchos-
copy showed narrowing of the right upper lobe anterior
segment bronchus. RUL bronchus also had an abnormal-
looking mucosa and necrosis. Endobronchial biopsies
taken from the site revealed chronic inflammation and
necrosis without evidence of malignancy. His BAL cyto-
logical examination was also negative for malignancy and
granulomas. His positron emission tomography (PET)
scan showed high 18F-fluorodeoxyglucose (FDG) uptake
in the right upper lobe lesion and multiple pulmonary

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any

medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.

© 2023 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.

Clin Case Rep. 2023;11:¢6897.
https://doi.org/10.1002/ccr3.6897

wileyonlinelibrary.com/journal/ccr3 1lof 5


https://doi.org/10.1002/ccr3.6897
www.wileyonlinelibrary.com/journal/ccr3
mailto:
mailto:
https://orcid.org/0000-0003-1796-1636
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:docwasimjamal@gmail.com
mailto:sjamal2@hamad.qa

WASIM JAMAL ET AL.

LAY A

; -
~oni RN

FIGURE 2 CT Chest indicating left lower lobe pulmonary
nodule (arrow).

nodules (Figure 3A,B). High FDG uptake was also noted
in the left hilar lymph nodes. Computerized tomogra-
phy (CT)-guided biopsy of the left lung nodule was sub-
sequently performed. Microscopic examination revealed
lung alveolar tissue replaced by a well-circumscribed un-
encapsulated tumor compatible with thymoma type AB.
The thymoma is characterized by lymphocyte-rich and
lymphocyte-poor areas (Figure 4A). The lymphocyte-rich
areas (Figure 4A-green arrow) are characterized by dense
sheets of immature T-lymphocytes that are admixed with
rare epithelial cells (type B thymoma); these lymphocytes
are staining positive with CD3, CD5, and TdT (Figure 4B).
In the lymphocyte-rich areas, there are numerous perivas-
cular spaces composed of central venules surrounded
by a clear space containing proteinaceous fluid and a

FIGURE 3 (A)FDG-PET showed abnormal accumulation
in multiple nodules including left lower lobe nodule (arrow).
CT-guided biopsy was performed from this nodule. (B) FDG-PET
showing abnormal accumulation in the right lung pulmonary
nodule (arrow).

variable number of lymphoid cells (Figure 4B, red ar-
rows). Lymphocyte-poor areas are devoid of lymphocytes
and characterized by proliferation of spindle epithelial
cells with ovoid nuclei having staghorn vasculature in the
background (type A thymoma; Figure 4A, black arrow).
These epithelial cells are positive with CK AE1/AE3, p63,
CK 7, and PAX 8 (Figure 4C). Unfortunately, he did not
meet the criteria for resection and chose to go for the best
supportive care.

3 | DISCUSSION

Primary intrapulmonary thymomas are epithelial neo-
plasms occurring in the lung without any mediastinal
involvement. They display characteristic histological fea-
tures of thymomas. They are not only rare but also likely
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FIGURE 4 (A) Light microscopic examination reveals

thymoma type AB consisting of lymphocyte-poor area (black
arrow) and lymphocyte-rich area (green arrow), notice the
prominent perivascular spaces (red arrows) (H&E x 100). (B)
Immunohistochemical staining with TdT highlights the dense

population of immature T-lymphocytes (immunoperoxidase x100).

(C) Immunohistochemical staining with PAX 8 highlights the
epithelial cell population in type A component of the thymoma
(immunoperoxidase x400).
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under-reported. Less than 50 cases have been reported
since Mc Burny reported the first case in 1951. Unlike
other cases, ours is unique because of its histological find-
ings and bilateral pulmonary involvement which to our
knowledge has not been reported before. Although the
biopsy was taken from one lesion, CT and PET findings
were consistent with multifocal bilateral involvement.
Zhang et al. have previously reported a case of PIT with
multiple bilateral intrapulmonary nodules which were all
excised; however, their pathological findings of primary
intrapulmonary spindle cell thymoma differ from the his-
tological profile of our patient.* Furthermore, Myer et al.®
have described two cases with multifocal but unilateral
PIT in his systematic review. In his review, he indicates
a broad range of distribution in terms of the patient's age
at the time of diagnosis, with a maximum age of 77 years.
Our patient's age at the time of diagnosis was 81years and
hence reflects the extreme end of the spectrum in this re-
gard. With our case report, we hope to contribute to the
pool of data collected concerning patient characteristics,
clinical features, and imaging aspects of PIT along with
the unusual presentation and bilateral involvement.

There remains uncertainty regarding the pathogene-
sis of PITs. One theory suggests that the PITs may occur
due to the migration of mediastinal thymoma into the
lungs. However, the fact that the pulmonary system devel-
ops much earlier than the thymic primordia, makes this
theory doubtful. Another opinion is that the stem cells,
which are pluripotent cells and capable of differentiating
along a range of lines, give rise to thymomas. In addition,
Fukayama et al.® hypothesized that a monodermal tera-
toma may develop into an intrapulmonary thymoma.

Primary intrapulmonary thymomas are slow-growing
tumors and are usually discovered as an incidental find-
ing in asymptomatic individuals. Symptoms begin to ap-
pear when the mass becomes large enough to compress
nearby structures. Hemoptysis and chest pain have been
described as common presenting symptoms. Like medi-
astinal thymomas, they can be related to paraneoplastic
syndromes like myasthenia gravis or goods syndrome.’
Our patient presented with a short history of hemoptysis
without any other symptoms. He did well even several
months after the diagnosis, reflecting an indolent course
of the disease (He died unfortunately, 13 months after his
diagnosis with COVID pneumonia).

Due to its rarity and nonspecificity of symptoms and
radiological findings, it is a challenge to diagnose PITs.
Computed tomography imaging usually shows a nonspe-
cific well-circumscribed, heterogeneous mass. Similarly,
in our patient, there was a heterogeneous mass lesion in
the right lung and multiple bilateral solid pulmonary nod-
ules. The differential radiologic diagnosis of PIT is wide
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and includes lipomas, hamartomas, low-grade malignant
tumors, metastatic lung cancers, and angiolipomas. When
a lung tumor's pathology shows uncommon features, the
possibility of PIT should be considered. It is important to
perform an immunohistochemical examination to deter-
mine the exact diagnosis. Mediastinal thymomas and PITs
both have similar histological features. Bronchoscopy
may have a role in the diagnosis of endobronchial lesions,
which can be seen in metastatic thymomas. Our patient
on bronchoscopy had bronchial narrowing reflecting ex-
trinsic bronchial compression by the tumor, but no obvi-
ous endobronchial lesions and the endobronchial biopsy
results were inconclusive.

Thymomas have been reported to show an increased
FDG uptake on PET, much like lung cancers. The accu-
mulation of FDG in thymic epithelial tumors has been
reported to be correlated with WHO histological types.”®
However, PET findings remain nonspecific and standard-
ized uptake value (SUV) max as a measure of activity
still shows a lot of overlap between low- and high-grade
thymic tumors, with some benign lesions like thymic hy-
perplasia showing moderate-to-high uptake while some
aggressive thymic cancers showing only moderate up-
take.”” Our case has shown variation in the FDG uptake
among the lesions with the highest being in the left lower
lobe nodule from which the biopsy was taken.

The typical histologic appearance ranges from
lymphocyte-predominant to epithelioid-predominant or
a heterogeneous mixed pattern. The lymphocytic compo-
nent is highlighted by CD3, CD5, TdT, and Ki-67, while
the epithelial component is highlighted by CK7, Vimentin,
CK AE1/AE3, p63, and Pax-8. These epithelial markers
are usually similar to those seen in metastatic lung cancer
or poorly differentiating carcinomas; however, the pres-
ence of low mitotic activity and minimal atypia makes
aggressive carcinomas unlikely. In our patient, there was
a heterogeneous mixed pattern with strong positivity for
CD3 and Pax-8 in addition to low mitotic activity.

According to the WHO histological classifications, the
primary intrapulmonary thymoma is classified as a malig-
nant tumor of the lung and hence is staged using a lung
cancer staging system. Our patient had stage IVA disease
based on the bilateral lung involvement and an increased
metabolic activity in the mediastinal lymph nodes.

Although there are limited data with regard to the
best management of PIT, there has been a consensus that
complete resection of the tumor, when possible, is the
best treatment option and results in the highest survival
rate. As reported in the systematic review of Myers et al.,
patients treated surgically had a better chance of survival
than patients treated conservatively. Radiation therapy
can be considered as an adjuvant treatment in cases of

incomplete resection.'® Our patient had an advanced-
stage PIT with bilateral lung and mediastinal nodal in-
volvement. This made him unsuitable for surgical and/or
radiation treatment. The decision was to start him on pal-
liative chemotherapy; however, the patient himself chose
to opt for the best supportive care.

In conclusion, PITs are rare; however, it can be argued
that this is because of possible under-reporting. They
present a diagnostic challenge due to their rarity and non-
specific symptoms, and radiological findings. As a result,
comprehensive histopathological and immunohistochem-
istry analysis remains the gold standard test to confirm the
diagnosis.
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