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Occult urothelial carcinoma with mediastinal metastasis:
A case report
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Abstract. Occult urothelial carcinoma (UC), particularly with
mediastinal metastases, is an uncommon clinical occurrence.
The present study describes the unusual case of a 70-year-old
male patient who developed mediastinal metastases from
an occult UC. Histological evaluations and immunohisto-
chemical features of the mediastinal tumor were indicative of
UC; however, extensive imaging failed to identify the primary
urological lesion. The findings suggest that mediastinal
metastases from UCs, despite their rarity, should be consid-
ered in cases where patients with mediastinal tumors exhibit
chest-related symptoms. Prompt pathological examinations
are crucial for ascertaining the nature and origin of the tumor.
Moreover, individualized treatment should be performed in
strict accordance with the established oncology guidelines.

Introduction

Urothelial carcinoma (UC) is a common tumor found in
clinical settings. The majority of UC (90-95%), resides in
the bladder and is known as urinary bladder urothelial carci-
noma (UBUC) (1). In 2020, UBUC ranked as the 10th most
commonly diagnosed malignancy, with approximately 573,000
new cases and 213,000 deaths around the world (2). Although
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most UC cases involve the urinary bladder, ~5% originate in
the upper urinary tract (3). Notably, 15-25% of invasive UC
cases exhibit morphological variations, such as squamous,
glandular, trophoblastic or small cell/high-grade neuroendo-
crine differentiation, either individually or in combination (4).
Patients with early stage UC are often asymptomatic or present
only with hematuria, and once distant metastases develop,
the prognosis becomes poor (5,6). UC typically metastasizes
to distant organs at an advanced stage after the initial diag-
nosis (6). In addition, occult cancer is rare, and its primary
lesion is difficult to detect using standard clinical methods.
To date, most reported cases of occult cancer occur in breast
cancer, with few cases in thyroid and gynecological cancer
types (6). However, to the best of our knowledge, occult UC
with mediastinal metastasis has not previously been reported.
The current study presents an unusual case of occult urothelial
cancer manifesting as a mediastinal metastasis at an early
stage.

Case report

A 70-year-old man was initially diagnosed with coronary
artery disease at the Department of Cardiology at Weifang
People's Hospital (Weifang, China) in September 2022. The
patient presented with precordial pain, characterized by stab-
bing sensations radiating to the back of the shoulder, which
were particularly intense during the nighttime. The patient
was treated conservatively with oral isosorbide mononitrate
[20 mg, twice a day (bid)] for two weeks. During this period, a
computed tomography (CT) scan revealed a mediastinal mass
in the upper mediastinum posterior to the esophagus, which
was considered benign and was not treated further. The patient
had a history of smoking for >40 years, with 20 cigarettes per
day, and had no notable family medical history.

Over the subsequent 5 months, the patient experienced
worsening chest pain with a numerical rating scale (7) score
of 2, and reported additional symptoms, including blood in the
sputum, chest tightness and shortness of breath after physical
activity. In late January 2023, a follow-up chest CT conducted
at the Department of Cardiology of the Affiliated Hospital
of Weifang Medical University (Weifang, China) revealed a
soft-tissue density mass in the upper mediastinum posterior
to the esophagus. The mass, with unclear boundaries, was
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~68.5x45.9x60.0 mm in size. Additionally, there was evidence
of bone destruction in the T2 and T3 vertebrae (Fig. 1A-C),
suggesting the possibility of a malignant tumor. Subsequent
examinations included a CT-guided biopsy of the mediastinal
mass, and the postoperative pathology results identified the
mass as a metastatic migratory cell carcinoma with a urothe-
lial epithelial origin, characterized as a poorly differentiated
carcinoma (tumor biopsy tissue was fixed with 10% neutral
buffered formalin at 37°C for 6-8 h. Following gradient
ethanol dehydration, xylene transparency and wax dipping,
and embedding, the 3-micron paraffin sections were subjected
to hematoxylin-eosin staining, where hematoxylin staining
was performed for 6-8 min at 22°C and eosin staining was
performed for 20-30 sec. Then gradient ethanol dehydration,
xylene transparency, sealing, air drying, and finally the sections
were successively observed and diagnosed under light micro-
scope at 40 magnification) (Fig. 2A). Immunohistochemical
(IHC) analysis yielded positive findings for p40 (cat.
no. RMA-1006), cytokeratin 5/6 (CK5/6; cat. no. MAB-0744),
p63 (cat. no. MAB-0694), GATA binding factor 3 (GATA-3;
cat. no. MAB-0695), CK7 (cat. no. MAB-0828) and Ki-67
labeling index (40%) (cat. no. MAB-0672) (Fig. 2B-G) and
negative findings for CD117 (cat. no. Kit-0029), CD5 (cat.
no. MAB-0827), CD56 (cat. no. MAB-0743), synaptophysin
(Syn) (cat. no. MAB-0742) and thyroid transcription factor-1
(TTF-1) (cat. no. MAB-0599). The paraffin-embedded tissue
sections were stained with immunohistochemistry. The tissues
were all fixed in 10% neutral buffered formalin at 37°C for
6-8 h. The paraffin sections with the thickness of 3 microns
were rinsed with PBS liquid was washed three times, 5 min
each time, then 3% methanol hydrogen peroxide liquid was
dropwise added on the slides to block endogenous peroxidase
(22°C, 10 min), PBS was washed once, and then the primary
antibodies were dropwise added (all primary antibodies were
purchased from ready-to-use antibodies of China Fuzhou
Maixin Biotech, Co., Ltd.), Then incubated for 1 h in a wet
box at the constant temperature of 37°C, and rinsed with PBS
solution for 3 times, 5 min each time after incubation, then the
secondary antibody (purchased from China Fuzhou Maixin
Biotech, Co., Ltd., ready-to-use antibody, cat. no. KIT-5030)
was added dropwise, and then incubated for 30 min at the
constant temperature of 37°C in a wet box, rinsed with PBS
solution for 3 times, 5 min each time, then DAB was added
dropwise for 3-5 min, and the staining was stopped by
washing with distilled water. The sections were observed
under light microscope (magnification, x40). All the analyses
were conducted according to standard procedures. Brain
magnetic resonance imaging (MRI) showed no metastases,
and abdominal MRI revealed no primary lesions in the urinary
tract. In February 2023, the patient's family sought a second
opinion by taking the pathology slides to a referral hospital.
After reviewing the initial puncture pathology findings and the
consultation opinion from the referral hospital, the mediastinal
mass was considered to be of urological origin. Consequently,
the patient was diagnosed with occult UC with mediastinal
metastases, without primary lesions in the urinary tract. After
pre-treatment preparations, the patient started chemotherapy
in February 2023. Two cycles of gemcitabine [1,000 mg/m? on
day 1, day 8, every 21 days (q21d)] and cisplatin (70 mg/m? on
days 1-2, q21d) chemotherapy were administered to stabilize

the patient's condition, and osteoprotective treatment with
inkadronate disodium (5 mg, q28d) was administered to
address the vertebral destruction. Local radiotherapy for the
mediastinal tumor and thoracic spine metastases was started
1 month later in April 2023, with a radiation dosage of 2 Gy/30
fractions. In May 2023, a follow-up CT scan was performed,
revealing a reduction in the size of the mediastinal mass after
radiotherapy (Fig. 1D). This finding led to an adjustment in
the radiotherapy regimen; while the radiation dosage remained
unchanged, the radiation field was reduced. The patient
finished radiotherapy after 43 days. The patient experienced
radiotherapy-induced esophagitis, manifesting as a feeling of
obstruction during eating, for which a month of symptomatic
treatment with continuous intravenous infusion of sodium
riboflavin phosphate, intermittent intravenous infusion of
sodium methylprednisolone succinate, and oral administration
of Kangfuxin solution had been provided. Notably, the patient
maintained good overall health and did not experience myelo-
suppression following the radiation therapy up to the time of
writing this study. The patient had no obvious discomfort and
had a good prognosis. The patient was asked to have a follow
up every 2 months thereafter.

Discussion

Primary mediastinal tumors commonly include germ cell
tumors, thymomas and lymphomas. All cases of UC demon-
strate strong diffuse expression of p63 and the majority of cases
(94%) demonstrate strong expression of CK7 (8). GATA-3, a
zinc finger transcription factor, has now been demonstrated as
a valuable, sensitive and relatively specific marker for conven-
tional urothelial carcinoma (9-12). TTF-1 or napsin A and p40
or p63 are the best markers for lung adenocarcinoma and the
squamous cell carcinoma (SCC) spectrum, respectively (13-15).
Thymic carcinoma is positive for CK5 and CD117 immu-
noreactivity (16). Established IHC markers for diagnosing
neuroendocrine tumor neoplasms include Syn, CD56 and
TTF-1, which demonstrate notable sensitivity and specificity
in their diagnostic utility (17-19). IHC staining for GATA3 in
mediastinal masses is not routinely performed by the Affiliated
Hospital of Weifang Medical University (Weifang, China). In
the present case, the tumor cells detected by hematoxylin and
eosin staining were arranged in nested and solid sheets under
the microscope, and the possibility of urothelial and SCC was
considered; therefore, IHC staining for GATA3 was performed.
In this case, the IHC analysis of the mediastinal tumor revealed
significant findings. Positive results for p63, GATA-3 and CK7
supported the diagnosis of UC, with GATA-3 positivity being
specific for this type of carcinoma. The presence of p40(+) and
CKS5/6(+) cells indicated squamous cell differentiation within
the tumor, while the negative result for CD117 suggested no
tumors of germ cell origin or stromal tumor metastasis, as well
as thymic carcinoma. Additionally, the absence of CD5 did not
support a diagnosis of thymoma, the negative findings for CD56
and Syn effectively excluded the possibility of a neuroendocrine
carcinoma, and the negative TTF-1 status made a pulmonary
origin less likely. The pathological morphology of the tumor,
in conjunction with these IHC results, supported a diagnosis
of metastatic UC. This diagnosis was further confirmed by a
pathological consultation at a higher-level hospital. Moreover,
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Figure 1. Chest computed tomography scans of a 70-year-old male patient. (A) The largest cross-section of the mediastinal mass (arrow). (B) The upper border
of the mediastinal mass (arrow). (C) The lower border of the mediastinal mass (arrow). (D) Reduced mediastinal mass (arrow) after radiotherapy.

Figure 2. Histological analyses of biopsied tissue samples. (A) Hematoxylin and eosin staining revealing polygonal tumor cells with eosinophilic cytoplasm
and nuclear atypia (magnification, x400; scale bar, 55 ym). Immunohistochemical staining showing positive expression of (B) p63, (C) CK7, (D) GATA binding
factor 3, (E) p40, (F) CK5/6 and (G) Ki-67 (40%) in tumor cells. Immunohistochemical staining showing negative expression of (H) CD5, (I) CD56, (J) CD117,
(K) synaptophysin, (L) thyroid transcription factor-1 in tumor cells. (Magnification, x400; scale bar, 55 ym). CK, cytokeratin.

a comprehensive abdominal MRI scan revealed no primary
lesions in the urinary tract, thereby solidifying the diagnosis
of metastatic UC without identifiable primary urinary tract
lesions.

UC arises from the uroepithelium, affecting the proximal
urethra, urinary bladder and upper urinary tract, with bladder
cancer accounting for 90% of UC cases (20). Globally, UC
is a leading cause of cancer-related deaths and stands as
the most common malignant tumor in the urinary system,
with approximately half a million patients diagnosed each
year (6,21). UC usually invades nearby tissues and organs,
but a small percentage of UC cases can metastasize to distant
organs, including the lymph nodes, liver, lungs, bones and
adrenal glands (22). The pelvis (68%), spine (12% cervical,
38% thoracic and 34% lumbar), ribs (24%) and femurs (22%)
are the most common sites of bone metastasis (23). In the
present study, the patient presented with bone destruction in
the T2 and T3 spinal areas. This condition was not a result of
metastasis; instead, it was caused by the invasion of the verte-
bral body by a mediastinal mass. Notably, cases of mediastinal
metastases are quite rare.

Thoracic metastases from UC are frequently noted,
predominantly as solid parenchymal lesions, which are charac-
teristic of hematogenous seeding in the lung. Hiensch et al (24)

highlighted several atypical thoracic metastases from UC,
including mediastinal lymphadenopathy. Notably, all these
cases showed clear evidence of primary tumors. Occult
cancers are characterized by metastases that manifest before
the primary site is detected, with the primary lesions often
being challenging to identify. This phenomenon is observed in
breast, thyroid and genitourinary cancers. Specifically, occult
breast cancer accounts for 0.3-1% of all breast cancer cases,
with axillary nodal metastasis as the first presentation (25).
Occult thyroid cancer primarily leads to regional lymph node
metastasis and is rarely associated with distant metastasis (26).
Clinical evidence suggests that >30% of men without a history
of prostate cancer have occult prostate cancer (27), and ~50%
of patients with UC have occult regional or distant metastases
at the muscle-invasive bladder cancer stage (28). To the best of
our knowledge, the present study documents only the second
case of occult UC. Bu et al (6) previously reported a case of
occult UC with widespread multiorgan metastases. However,
the present study uniquely focused on the mediastinal metas-
tasis of occult UC.

In the realm of imaging examinations, CT is effec-
tive in identifying metastatic diseases, although it is
suboptimal for local staging up to T3a (29). A review by
Mirmomen et al (30) highlighted that the accuracy of CT
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in detecting perivesical infiltration for tumors at stage =T3
ranged between 49 and 93%. MRI is more accurate for the
early diagnosis of local lesions and has become the preferred
imaging method for tumor staging, with a reported accuracy
rate of >90% (31). Therefore, MRI of the abdomen and
pelvis was selected to identify the primary site in the present
case. Unexpectedly, no lesions were detected in the urinary
tract. Fluoro-2-deoxy-D-glucose positron emission tomog-
raphy-CT (FDG PET-CT) has demonstrated high specificity
for lymph node staging in patients with UC (32). A prospec-
tive study by Kibel ez al (33) showed that out of 42 bladder UC
cases initially assessed as non-metastatic, 7 cases of occult
metastasis were identified by FDG PET/CT (33). This finding
underscores the value of FDG PET-CT in the comprehensive
assessment of UC, especially in detecting covert metastatic
spread. However, FDG PET-CT is not the first choice for
diagnosing local lesions due to its high cost. Cystoscopy and
ureteroscopy are considered the gold standards for evalu-
ating urinary tract conditions, and a multipoint biopsy can
be used to identify carcinoma in situ (34-37). Nevertheless,
in clinical practice, cystoscopy and ureteroscopy are rarely
supported in patients with negative imaging results and no
urinary symptoms. A biopsy of the area where the mass
occurs is usually performed to determine the origin of the
primary lesion to diagnose occult UC. In the present study,
the patient's pathological IHC results showed a urinary
epithelial origin. A urologist was consulted who reported
that occult UC could be diagnosed combining the aforemen-
tioned even without endoscopy, as long as the imaging did
not reveal a space-occupying lesion. However, the patient
refused to undergo endoscopy. Therefore, IHC analysis was
the foundational method for the pathological diagnosis of
mediastinal masses in this case. IHC staining for p63 and
CK7 helps distinguish adenocarcinoma of the prostate
from UC of the bladder (38). Notably, the expression of
CK7 is found in 100% of transitional cell carcinomas (39).
Furthermore, IHC staining for GATA3 helps distinguish
UCs from SCCs of the penile urethra (40). CK5/6, typi-
cally present in the normal keratinizing epidermis, is also
expressed in the basal cells of both low- and high-grade
UCs (41). These IHC markers play a significant role in accu-
rately diagnosing and differentiating UC, particularly when
other diagnostic procedures are not an option.

Current imaging techniques do not support the visualiza-
tion of UC in situ (42). Therefore, a rare case of metastasis
of carcinoma in situ cannot be ruled out. Metastasis without
an invasive component is extremely rare, with only three
other documented cases in the medical literature (43-45).
Kim et al (43) reported a case of inguinal and pelvic lymph
node metastases from carcinoma in situ in the penis.
Avrach and Christensen (44) described a case of erythro-
plasia of Queyrat with associated lymph node involvement.
Additionally, Eng et al (45) detailed a case of lymph node
metastasis from carcinoma in situ in the penis. Several
relevant theories have attempted to explain this unusual
phenomenon of metastasis from carcinoma in situ. Tumor
cells can disseminate even from earliest epithelial altera-
tions, and that carcinoma in situ may have the ability to
transfer tumor cells into the blood circulation (46). The
finding of circulating tumour cells in the peripheral blood

(or bone marrow) of patients with ductal carcinoma in situ
supports the idea that cancer dissemination may occur in
the pre-infiltrative phase before tumour progression, but
it is unclear whether these cells are derived from truly
pre-invasive breast lesion or represent the earliest stage
of micro-infiltration (46). Meanwhile, an article proposes
a parallel progression model for breast cancer, suggesting
that early carcinogenesis and metastasis are two separate
processes rather than sequential events, and that tiny cancers
are capable of metastasis prior to invasion into the breast;
there is a small subset of cancer stem cells that have meta-
static potential from the outset and spread synchronously
by multiple pathways, and they are considered to be the
founding cells of metastatic lesions (47). That is to say,
primary (intramammary) cancer and metastases may appear
and grow simultaneously (48). While these theories provide
valuable insights, they remain hypothetical and speculative.
The occurrence of such events, though acknowledged as
true, is extremely rare in clinical practice.

Effective treatment plans should be developed based on
patient tumor status. For metastatic UC, gemcitabine combined
with cisplatin is one of the standard regimens of systemic
chemotherapy (49,50). In recent years, the use of immuno-
therapy in UC treatment has gradually become a remedial
measure for first-line chemotherapy failure or as second-line
treatment (51-53). In addition, antibody-drug conjugates have
been approved for UC treatment (53,54). Local radiotherapy
may be beneficial for the survival of patients with UC, espe-
cially those with oligometastases, as described in the present
case. A meta-analysis by Longo ef al (55) revealed that local
radiotherapy not only promoted disease control but was also
an effective and safe treatment option for oligometastatic
UC (55). Consistent with these findings, the patient in the
present study was treated with radiotherapy, and subsequent
radiological evaluation by CT showed a significant overall
response to the treatment, indicating a favorable sensitivity of
the disease to radiotherapy.

The present patient was diagnosed with occult UC through
a collaborative effort between pathologists and clinicians.
This case report highlights the diagnostic challenges posed by
the rarity of mediastinal metastatic occult UCs. In terms of
symptoms, the patient initially presented with chest pain and
breathlessness; these symptoms can be observed in UC and
lung cancer, both of which are smoking-related malignancies.
This overlap necessitates a careful differential diagnosis to
avoid diagnostic errors. It is hoped that this case report will
prompt clinicians to consider occult UC with mediastinal
metastasis as a potential diagnosis in similar clinical circum-
stances.

In summary, mediastinal metastasis originating from UC
is rare and may result in a poor prognosis. Therefore, when
a patient is diagnosed with a mediastinal tumor, clinicians
should consider the possibility of metastasis from UC. If the
diagnosis of a mediastinal tumor is confirmed and immu-
nohistochemistry indicates a uroepithelial origin, additional
diagnostic procedures such as retrograde urography and FDG
PET-CT should be considered. Subsequent individualized
treatment in strict accordance with oncology guidelines is
effective in preventing complications. Early interventions can
effectively prolong survival time.
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