CASE IN POINT

Atypical Intrathoracic Manifestations of
Metastatic Prostate Cancer: A Case Series
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Background: Prostate cancer frequently metastasizes to
bone and regional lymph nodes, but atypical intrathoracic
presentation can occur.

Case Presentation: Three cases of atypical intrathoracic
manifestations of metastatic prostate cancer highlight the
need to consider prostate cancer in the differential diagnosis
of intrathoracic lesions, even in the absence of typical
bony metastases. One case involved pleural metastatic
deposits with associated malignant effusion. A second
patient experienced isolated endobronchial lesions that led to

obstruction. The third patient had isolated pulmonary nodules
without associated bone disease years after prostatectomy.
We review prevalence, diagnosis, and management issues
related to these unusual prostate cancer scenarios.

Conclusions: These atypical metastatic manifestations
of prostate cancer present diagnostic conundrums that
may potentially delay timely diagnosis and appropriate
management. A high index of suspicion, appropriate imaging,
and judicious use of immunohistochemistry are paramount to
ensure these atypical manifestations are identified.
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cutaneous cancer in men, accounting for

29% of all incident cancer cases.” Typi-
cally, prostate cancer metastasizes to bone and
regional lymph nodes.2 However, intrathoracic
manifestation may occur. This report presents
3 cases of rare intrathoracic manifestations of
metastatic prostate cancer with a review of the
current literature.

CASE PRESENTATIONS

Case 1

A 71-year-old male who was an active smoker
and a long-standing employment as a plumber
was diagnosed with rectal cancer in 2022. He
completed neoadjuvant capecitabine and ra-
diation therapy followed by a rectosigmoidec-
tomy. Several weeks after surgery, the patient
presented to the emergency department (ED)
with a dry cough and worsening shortness of
breath. Point-of-care ultrasound of the lungs
revealed a moderate right pleural effusion with
several nodular pleural masses. A chest com-
puted tomography (CT) confirmed these find-
ings (Figure 1). A CT of the abdomen and pelvis
revealed prostatomegaly with the medial lobe
of the prostate protruding into the bladder;
however, no enlarged retroperitoneal, mesen-
teric or pelvic lymph nodes were noted. The
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FIGURE 1. Chest computed tomography reveal-
ing right-sided pleural masses associated with a
pleural effusion.

Prostate cancer is the most common non-
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patient underwent a right pleural fluid drain-
age and pleural mass biopsy. Pleural mass his-
tomorphology as well as immunohistochemical
(IHC) stains were consistent with metastatic
prostate adenocarcinoma. The pleural fluid
cytology also was consistent with metastatic
prostate adenocarcinoma.

Immunohistochemistry showed weak posi-
tive staining for prostate-specific NK3 homeo-
box 1 gene (NKX3.1), alpha-methylacyl-CoA
racemase gene (AMACR), and prosaposin,
and negative transcription termination factor
(TTF-1), keratin-7 (CK7), keratin-20, and caudal
type homeobox 2 gene (CDX2) (Figure 2). The
patient's prostate-specific antigen (PSA) was
found to be elevated at 33.9 ng/mL (reference
range, < 4 ng/mL).

Case 2

A 71-year-old male with a history of alcohol use
disorder and a 30-year smoking history pre-
sented to the ED with worsening dyspnea on
exertion. The patient’s baseline exercise tol-
erance decreased to walking for only 1 block.
He reported unintentional weight loss of about
30 pounds over the prior year, no recent respi-
ratory infections, no prior breathing problems,
and no personal or family history of cancer.
Chest CT revealed findings of bilateral peribron-
chial opacities as well as mediastinal and hilar
lymphadenopathy (Figure 3). The patient devel-
oped hypoxic respiratory failure necessitating
intubation, mechanical ventilation, and manage-
ment in the medical intensive care unit, where he
was treated for postobstructive pneumonia. Fi-
beroptic bronchoscopy revealed endobronchial
lesions in the right and left upper lobe that were
partially obstructing the airway (Figure 4).



The endobronchial masses were debulked
using forceps, and samples were sent for
surgical pathology evaluation. Staging was
completed using linear endobronchial ultra-
sound, which revealed an enlarged subcari-
nal lymph node (S7). The surgical pathology
of the endobronchial mass and the subcari-
nal lymph node cytology were consistent with
metastatic adenocarcinoma of the prostate.
The tumor cells were positive for AE1/AES,
PSA, and NKX3.1, but were negative for CK7
and TTF-1 (Figure 5). Further imaging revealed
an enlarged heterogeneous prostate gland,
prominent pelvic nodes, and left retroperito-
neal lymphadenopathy, as well as sclerotic
foci within the T10 vertebral body and right in-
ferior pubic ramus. PSA was also found to be
significantly elevated at 700 ng/mL.

Case 3

An 80-year-old male veteran with a history
of prostate cancer and recently diagnosed
T2N1MO head and neck squamous cell car-
cinoma was referred to the Pulmonary ser-
vice for evaluation of a pulmonary nodule.
His medical history was notable for pros-
tate cancer diagnosed 12 years earlier, with
an unknown Gleason score. Initial treatment
included prostatectomy followed by whole
pelvic radiation therapy a year after, due to el-
evated PSA in surveillance monitoring. This
treatment led to remission. After establish-
ing remission for > 10 years, the patient was
started on low-dose testosterone replacement
therapy to address complications of radiation
therapy, namely hypogonadism.

On evaluation, a chest CT was significant
for a large 2-cm right middle lobe nodule (Fig-
ure 6). At that time, PSA was noted to be bor-
derline elevated at 4.2 ng/mL, and whole-body
imaging did not reveal any lesions elsewhere,
specifically no bone metastasis. Biopsies of
the right middle lobe lung nodule revealed
adenocarcinoma consistent with metastatic
prostate cancer. Testosterone therapy was
promptly discontinued.

The patient initially refused androgen de-
privation therapy owing to the antiandro-
genic adverse effects. However, subsequent
chest CTs revealed growing lung nodules,
which convinced him to proceed with an-
drogen deprivation therapy followed by pal-
liative radiation, and chemotherapy and
management of malignant pleural effusion
with indwelling small bore pleural catheter
for about 10 years. He died from COVID-19
during the pandemic.
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FIGURE 2. Histomorphologic features of prostate
adenocarcinoma in a pleural mass biopsy. The he-
matoxylin and eosin stain shows malignant glands
(A, 2x magnification; B, 40x magnification). The
tumor cells are positive for AMACR (C), NKX3.1 (D),
and prostate-specific antigen (E), while negative for
TTF-1 (F), supporting the diagnosis of metastatic
prostate adenocarcinoma.

FIGURE 3. Chest computed tomography showing
bilateral peribronchial and fissural infiltrates (A) as
well as mediastinal and hilar lymph adenopathy (B

FIGURE 4. Bronchoscoplc |mages showmg endo-

bronchial lesions in right (A) and left (B) upper lobe.

DISCUSSION

These cases highlight the importance of includ-
ing prostate cancer in the differential diagnoses
of male patients with intrathoracic abnormalities,
even in the absence of metastasis to the more
common sites. In a large cohort study of 74,826
patients with metastatic prostate cancer, Gand-
aglia et al found that the most frequent sites of
metastasis were bone (84.0%) and distant lymph
nodes (10.6%).2 However, thoracic involvement
was observed in 9.1% of cases, with isolated
thoracic metastasis being rare. The cases de-
scribed in this report exemplify exceptionally un-
common occurrences within that 9.1%.

Pleural metastases, as observed in Case 1,
are a particularly rare manifestation. In a 10-year
retrospective assessment, Vinjamoori et al dis-
covered pleural nodules or masses in only 6 of

AUGUST 2025 -

FEDERAL PRACTITIONER SPECIAL ISSUE - 2/4



Prostate Cancer

€ e el D

FIGURE 5. Hematoxylin and eosin stain shows
malignant glands (A, 10x magnification; B, 20x
magnification). The tumor cells are positive for
NKX3.1 (C) and prostate-specific antigen (D),
supporting the diagnosis of metastatic prostate
adenocarcinoma.
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82 patients (7.3%) with atypical metastases.® Ad-
renal and liver metastases accounted for 15%
and 37% of cases with atypical distribution. As
such, isolated pleural disease is rare even in
atypical presentations.?

As seen in Case 2, endobronchial metas-
tases producing airway obstruction are also
rare, with the most common primary can-
cers associated with endobronchial metasta-
sis being breast, colon, and renal cancer.* The
available literature on this presentation is con-
fined to case reports. Hameed et al reported
a case of synchronous biopsy-proven endo-
bronchial metastasis from prostate cancer.’
These cases highlight the importance of main-
taining a high level of clinical awareness when
encountering endobronchial lesions in patients
with prostate cancer.

Case 3 presents a unique situation of lung
metastases without any involvement of the
bones. It is well known—and was confirmed
by Heidenreich et al—that lung metastases
in prostate adenocarcinoma usually coin-
cide with extensive osseous disease.® This
instance highlights the importance of watch-
ful monitoring for unusual patterns of cancer
recurrence.

Immunohistochemistry stains that are spe-
cific to prostate cancer include antibodies
against PSA. Prostate-specific membrane
antigen is another marker that is far more
present in malignant than in benign prostate
tissue.

The NKX3.1 gene encodes a homeobox
protein, which is a transcription factor and
tumor suppressor. In prostate cancer, there is
loss of heterozygosity of the gene and stains
for the IHC antibody to NKX3.1.”

On the other hand, lung cells stain positive
for TTF-1, which is produced by surfactant-
producing type 2 pneumocytes and club cells
in the lung. Antibodies to TTF-1, a common
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FIGURE 6. Chest computed tomography showing
a right middle lobe nodule

IHC stain, are used to identify adenocarci-
noma of lung origin and may carry a prognos-
tic value.”

The immunohistochemistry profiles, specif-
ically the presence of prostate-specific mark-
ers such as PSA and NKX3.1, played a vital
role in making the diagnosis.

In Case 1, weak TTF-1 positivity was
noted, an unusual finding in metastatic pros-
tate adenocarcinoma. Marak et al doc-
umented a rare case of TTF-1-positive
metastatic prostate cancer, illustrating the po-
tential for diagnostic confusion with primary
lung malignancies.®

The 3 cases described in this report dem-
onstrate the importance of clinical consid-
eration, serial follow-up of PSA levels, using
more prostate-specific positron emission to-
mography tracers (eg, Pylarify) alongside tra-
ditional imaging, and tissue biopsy to detect
unusual metastases.

CONCLUSIONS

Although thoracic metastases from prostate
cancer are rare, these presentations highlight
the importance of clinical awareness regard-
ing atypical cases. Pleural disease, endobron-
chial lesions, and isolated pulmonary nodules
might be the first clinical manifestation of met-
astatic prostate cancer. A high index of suspi-
cion, appropriate imaging, and judicious use
of immunohistochemistry are important to en-
sure accurate diagnosis and optimal patient
management.
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