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from urothelial carcinoma

with predominant squamous
differentiation in a young
woman: first reported case
treated with enfortumab
vedotin plus pembrolizumab
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Cardiac metastases from urothelial carcinoma (UC) are rare and have a poor
prognosis. A 36-year-old woman presented with de novo metastatic muscle-
invasive bladder cancer, bulky retroperitoneal lymphadenopathy, and a large right
ventricular mass nearly obliterating the cavity and extending to the pulmonary
artery. Because of impending right ventricular outflow tract obstruction, urgent
surgical debulking was performed; a friable tumor encasing the tricuspid valve
filled the right ventricle, valve preservation was not feasible, and postoperative
pacing was required. Transurethral resection of the bladder tumor showed high-
grade UC with predominant (80%) squamous differentiation, while the cardiac
lesion demonstrated a pure squamous phenotype with immunohistochemistry
supporting urothelial origin. Given a very high tumor burden and postoperative
cisplatin ineligibility, first-line enfortumab vedotin plus pembrolizumab was
initiated, but the patient rapidly deteriorated with early radiologic progression
and died ~8 weeks after diagnosis. This case illustrates the aggressive course of
squamous-dominant metastatic UC with intracardiac involvement, the therapeu-
tic trade-off of urgent cardiac surgery, and the limited evidence for enfortumab
vedotin-based regimens in squamous-predominant disease.
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Highlights

* Cardiac UC metastasis, although rare, may be seen on staging
CT—systematically review the heart and great vessels, even
with mild symptoms.

 If suspected, obtain rapid echo + cardiac CT/MRI to assess
hemodynamic risk and differentiate tumor vs thrombus;
'E_FDG PET/CT can help when equivocal.

*  With impending RV outflow obstruction, urgent debulking
can be life-saving and diagnostic, but may worsen perfor-
mance status and limit systemic options.

* Squamous shift (squamous-dominant primary, pure squamous
metastasis) suggests clonal selection and very aggressive biology.

* Enfortumab vedotin-pembrolizumab is first-line in meta-
static UC, but activity in pure/predominantly squamous
disease and cardiac metastasis remains unclear.

Introduction

Cardiac metastases from solid tumors are rare, occurring in approx-
imately 6%-20% of autopsies in patients with carcinoma (1). Only a
small proportion arises from urothelial carcinoma (UC), and fewer than
100 cases have been reported over nearly a century (1). Reported patients
are typically men older than 50 years, most often with recurrent or
previously treated bladder cancer, and outcomes are dismal, with survival
after diagnosis ranging from days to roughly 1 year (2).

Cardiac involvement poses specific and understudied chal-
lenges. First, cardiac metastases may present with non-specific
respiratory or constitutional symptoms, leading to diagnostic
delay despite the potential for rapid hemodynamic deterioration
(2). Second, management often requires a difficult trade-off between
urgent local intervention and the need to rapidly initiate systemic
therapy. In particular, major cardiac surgery in a palliative meta-
static setting, while sometimes unavoidable, may entail substantial
morbidity, delay systemic treatment, and impair performance status
—potentially compromising eligibility for cisplatin-based chemo-
therapy and narrowing therapeutic options.

Here, we report a young woman with de novo metastatic muscle-
invasive bladder cancer and a large right ventricular mass. The
primary tumor showed UC with predominant squamous differenti-
ation, whereas the resected cardiac metastasis demonstrated a pure
squamous phenotype with immunohistochemistry supporting
urothelial origin. We discuss the implications for tumor biology,
emphasize the need for cardiac imaging in patients with new or
unexplained cardiopulmonary symptoms—particularly when squa-
mous differentiation is prominent—and consider the strategic bal-
ance between cardiac debulking and systemic treatment sequencing.

Case description
Patient

A 36-year-old woman with hypertension, obesity, and a 20-
pack-year smoking history underwent routine gynecologic
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ultrasonography, which incidentally revealed an intravesical polyp-
oid lesion. She had no urinary or cardiorespiratory symptoms at
that time. Her medical history was notable for a psychotic disorder
treated with lithium for 20 years.

Transurethral resection of the bladder tumor (TURBT), per-
formed at an outside institution, demonstrated high-grade muscle-
invasive UC with predominant (80%) squamous differentiation. A
staging contrast-enhanced computed tomography (CT) of the chest,
abdomen, and pelvis performed at that institution reported bulky
nodal disease involving the internal and external iliac, obturator,
and retroperitoneal stations, while no cardiac abnormality was
described. She was referred to our center and reported mild
progressive exertional dyspnea (New York Heart Association
(NYHA) class II). On review of the baseline CT, a large right
ventricular intracardiac mass was identified in addition to bulky
abdominopelvic lymphadenopathy (Figures 1A, B). Laboratory
testing revealed a mild inflammatory syndrome and elevated N-
terminal pro-B-type natriuretic peptide (NT-proBNP; 2,214 pg/mL)
without troponin elevation; renal function was preserved (creati-
nine clearance >60 mL/min). Transthoracic echocardiography and
cardiac magnetic resonance imaging (MRI) identified a large
intracavitary mass occupying the entire right ventricle and outflow
tract, infiltrating the free wall and interventricular septum, with
extension to the pericardium—features favoring malignancy over
thrombus (Figures 1C, D). Whole-body '*F-fluorodeoxyglucose
positron emission tomography (PET)-CT demonstrated intense
uptake in the cardiac mass and multiple abdominal and pelvic
lymph nodes, consistent with disseminated metastatic dis-
ease (Figure 2).

Timeline

Given the imminent risk of hemodynamic collapse due to right
ventricular outflow tract obstruction, urgent surgical debulking was
performed. Intraoperatively, a large friable tumor encased the
tricuspid valve and filled the right ventricle. The lesion was tightly
adherent to the ventricular wall, precluding “en bloc” resection, and
tricuspid valve preservation was not feasible. A replacement with a
bioprosthesis was performed. Tumor extension toward the pulmo-
nary valve and into the pulmonary artery was also noted. The
postoperative course was complicated by complete atrioventricular
block requiring permanent pacemaker implantation.

Diagnosis

Histological examination of the cardiac specimen showed infil-
tration by a moderately differentiated, keratinizing squamous cell
carcinoma (100%) with extensive necrosis. Immunohistochemistry
demonstrated nuclear expression of p40 and GATA3 in the tumor
cells, while p16 was negative; CK5 staining was non-contributory
(Figure 3). Integrating these findings with the bladder specimen, and
in the absence of another suspected primary tumor, the final
diagnosis was high-grade muscle-invasive bladder UC with predom-
inant squamous differentiation, infra-diaphragmatic nodal metastases
(multiple abdominal and pelvic lymph nodes), and a cardiac metas-
tasis displaying purely squamous histology.
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FIGURE 1

(A, B) Computed tomography: axial (A) and sagittal (B) images from a subsequent non-cardiac-gated, contrast-enhanced chest CT demonstrate a
large hypoattenuating mass within the right ventricle (arrows), extending into the pulmonary artery (arrowheads) and infiltrating the ventricular wall
(dotted arrows). (C, D) Cardiac MRI cine balanced single-shot balanced turbo field echo (SBTFE) in coronal (C) and sagittal (D) confirms the right
ventricular mass (*) and its mobile component extending toward the pulmonary artery (arrowhead). Tissue characterization (T2, first-pass perfusion,
and late gadolinium enhancement) is reported as heterogeneous with a centrally hypoperfused core.

Treatment

The final stage was cT2 ¢N3 pM1b, stage IVB. Radical cystec-
tomy was not performed because of extensive metastatic disease at
diagnosis, and systemic treatment was therefore prioritized. After
cardiac surgery, the patient was ineligible for cisplatin-based che-
motherapy because of a marked decline in performance status
(creatinine clearance 40 mL/min), together with postoperative

FIGURE 2

Maximum intensity projection (MIP), coronal (A, C), and axial (B) °F-
FDG PET/CT images showing a right intraventricular mass with
intense, heterogeneous FDG uptake (red arrows), along with
multiple abdominal and pelvic lymph nodes demonstrating intense
hypermetabolic activity (green arrows).
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renal impairment. As the obstructive intracardiac lesion had been
removed and the immediate hemodynamic risk controlled,
enfortumab vedotin (EV) plus pembrolizumab (P) was initiated
as first-line systemic therapy; platinum-based chemotherapy was
reserved as a potential subsequent option should clinical and renal
status improve. EV (1.25 mg/kg) and pembrolizumab (200 mg)
were started 5 days postoperatively, approximately 4 weeks
after TURBT.

Outcome

Within days, her condition deteriorated rapidly. Although the
EV dose at day 8 was administered, her performance status
continued to decline. She developed a fluctuating confusional
state with apathy, agitation, and disorientation, associated with
severe diffuse pain, profound asthenia, and inferior limb edema.
Neurological examination revealed no focal deficits and no objec-
tive loss of strength or sensation. Serum lithium was slightly above
the therapeutic range, prompting dose adjustment. EEG showed no
epileptiform activity. Brain MRI was contraindicated because of the
recently implanted pacemaker; contrast-enhanced brain CT was
unremarkable. Cerebrospinal fluid analysis showed only a few white
blood cells, with no microbiological evidence of infection and no
malignant cells. Repeat echocardiography showed no evidence
of endocarditis.

Restaging CT performed 18 days after treatment initiation
demonstrated diffuse radiologic progression, but no early recur-
rence of the cardiac mass. Broad-spectrum antibiotics and cortico-
steroids were initiated for suspected neurological immune-related
adverse events despite the very early onset after P exposure;
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FIGURE 3

(A) Tissue sample from bladder: urothelial carcinoma with smooth muscle fiber infiltration (encircled). (B) Urothelial tumor with predominant
squamous component (>80%). The minor urothelial is located in the left part (*), while the squamous component is on the right (**). (C) Tissue
sample from cardiac surgery: pure epidermoid tumor component consisting of large tumor nests, sometimes fused into cohesive areas.

however, given the timing and concomitant tumor progression,
causality could not be established. Overall, the confusional syn-
drome was considered multifactorial (including rapid malignant
progression and possible contributory metabolic/drug-related fac-
tors in a patient with a pre-existing psychiatric disorder treated with
lithium). Ongoing clinical deterioration precluded further systemic
therapy, including continuation of the second cycle of EV-P or a
new line with platinum-based chemotherapy. She died 21 days after
starting EV-P, approximately 2 months after the initial diagnosis.
Autopsy was declined by the family.

Discussion

This case highlights the fulminant course of squamous-domi-
nant metastatic UC, presenting with bulky nodal disease and a
massive right ventricular metastasis, followed by rapid systemic
progression despite early EV-P. Although the intracardiac lesion
was locally controlled, the overall trajectory suggests that cardiac
involvement may be less a direct driver of outcome once treated and
more a marker of highly aggressive systemic disease.

The diagnostic aspect deserves emphasis. In our patient, the
right ventricular mass was not mentioned in the initial report
(although visible), underscoring the importance of systematic
assessment of the cardiac chambers and great vessels on routine
staging CT, even when cardiopulmonary symptoms are mild.
Intracardiac metastases may mimic non-specific respiratory com-
plaints yet rapidly become fatal (2). When a cardiac lesion is
suspected or identified on CT, prompt dedicated evaluation (echo-
cardiography and CT/MRI when feasible) is warranted to define
hemodynamic risk and guide urgent management (3-5). In
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addition, "*F-FDG PET-CT may support a malignant etiology
and help distinguish tumor from bland thrombus when conven-
tional imaging is equivocal (2, 6-9).

Therapeutically, urgent cardiac surgery in this setting is mainly
life-saving/palliative and diagnostic, intended to relieve obstruction
and obtain tissue rather than to alter the systemic trajectory (2-5,
10-12). In our patient, debulking controlled the immediate hemo-
dynamic threat; however, major surgery in a palliative metastatic
context may be followed by postoperative complications and
functional decline, which can delay systemic therapy, limit treat-
ment continuation, and reduce overall therapeutic flexibility (11).
In our case, a severe confusional syndrome occurred early in the
postoperative period; a multifactorial etiology was considered
(including major surgery, concomitant medications, metabolic
factors, rapidly progressive malignancy, and the patient’s pre-
existing psychiatric disorder), and a direct contribution of surgery
to neuropsychiatric vulnerability cannot be excluded. Long-term
lithium exposure may also have contributed to reduced renal
reserve and increased vulnerability to metabolic or neurocognitive
complications, particularly in the postoperative setting. However,
there is no evidence to suggest that the patient’s psychiatric history
or lithium treatment directly influenced tumor biology or disease
aggressiveness. Whether an initial non-surgical strategy with im-
mediate systemic therapy would have altered the outcome re-
mains speculative.

Pathology across sites was informative and supports a contin-
uum toward complete squamous differentiation in the metastatic
compartment. The bladder tumor showed UC with predominant
(>80%) squamous differentiation, whereas the resected intracardiac
lesion displayed a pure squamous phenotype. This pattern is
compatible with metastatic seeding by a squamous-dominant
clone within a heterogeneous primary and/or progressive clonal
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selection during dissemination. Importantly, squamous differentia-
tion in UC is generally associated with more aggressive clinico-
pathological features, including advanced-stage disease, higher
tumor burden, and poorer prognosis, which may partly explain
the fulminant clinical course observed in our patient (13). Although
tissue confirmation of cardiac lesions is uncommon and selection
bias is likely (Table 1), published UC cardiac metastases with
documented histology frequently report squamous features (2-4,
6, 10, 12), raising the hypothesis that squamous-dominant disease
may be associated with cardiac involvement—either through a
specific tropism or as a surrogate of extreme aggressiveness
(9, 14-17). Across reports, outcomes remain uniformly poor, with
survival often limited to hours to a few months (2).

10.3389/fonc.2026.1786375

EV-P has become a first-line standard in metastatic UC, but its
activity in pure squamous carcinoma remains less well defined. In
the UNITE retrospective cohort, objective response rates were
broadly similar for squamous-dominant UC (50%-99% squamous
component) and conventional UC (<50% squamous component)
(56% and 62%, respectively), whereas responses were markedly
lower in pure squamous carcinoma (17%) (18). In our case,
postoperative frailty and the urgency to initiate systemic treatment
supported EV-P as the most reasonable option; nevertheless, the
patient experienced very early radiologic progression and died
shortly after treatment initiation. Beyond the possibility of intrin-
sically reduced sensitivity in a squamous-predominant metastatic
clone, several factors could plausibly explain the apparent lack of

TABLE 1 Outcomes of patients with cardiac metastasis from urothelial carcinoma.

Ref No. of
cases

Metachronous vs
synchronous cardiac

Age (years)
Sex m/f

Cardiac
tissue

Treatment for oS
cardiac metastasis (months)

Histology of
bladder (B) and

metastasis (interval

duration)

biopsy

cardiac (C) tissue

Best response

) 30 Age = 42-77 Metachronous (n = 13, from 4 4 biopsies B =29 with UC and 1 UC Surgical resection (1) 5 hours to
Sex = m (14)/f to 204 months) and 1 surgery | with squamous diff Radiotherapy (2) 360 days
(4)/na (12) Autopsy (n = 15) C =5 samples, all UC Chemotherapy (6)
NA (n=2) Immunotherapy (2)
(1) 1 66/m Metachronous (7 yr) None B=UC None 0.5
(11) 1 75/m Metachronous (7 yr) Surgery B = Poorly differentiated Surgical resection 0.5
ucC
C = Poorly differentiated
ucC
(14) 1 64/m Metachronous (3 mo) None B=UC Tislelizumab (PR) NA
(15) 1 58/m Metachronous (6 mo) None B=UC Pembrolizumab (CR) NA
(19) 1 74/f Metachronous (39 mo) None B=UC Enfortumab vedotin (CR) NA
9) 1 67/m Metachronous (12 mo) None B=UC Cisplatin-gemcitabine 2
followed by avelumab
(PD)
(16) 1 62/m Metachronous (9 mo) None B = UC with squamous diff | Carboplatin-gemcitabine <12 months
(PD)
17) 1 51/f Synchronous None B = UC with squamous cell | Cisplatin-gemcitabine <12 months
diff (SD)
(4) 1 69 Metachronous (NA) Surgery B=UC Surgical resection followed 3
C = UC with squamous diff | by cisplatin-based
chemotherapy (NA)
(12) 1 58/f Synchronous Surgery B=UC Surgical resection followed No
C = UC with squamous diff | by cisplatin-gemcitabine recurrence
(NA) at 9 weeks
(6) 1 51/m Metachronous (12 mo) Biopsy B=UC Radiotherapy and 8.5
C = UC with squamous diff | atezolizumab (SD)
3) 1 64/m Metachronous (7 mo) Biopsy and B=UC Surgical resection 1.5
surgery C = UC with squamous diff | Platinum-based
chemotherapy (PD)
7) 1 73/m Metachronous (6 yr) None B = UC with squamous diff | Cisplatin-gemcitabine 8
(SD)
(8) 1 55/f Metachronous (6 mo) None B = Squamous cell NA NA
carcinoma
(10) 1 79/m Metachronous (4 mo) Biopsy B = UC with squamous diff | Radiotherapy (PD) NA
C = Squamous cell
carcinoma

Ref= reference; m, male; f, female; NA, not available; yr, years; mo, months; B, bladder; C, cardiac; UC, urothelial carcinoma; diff, differentiation; CR, complete response; PR, partial response; SD,
stable disease; OS, overall survival.
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benefit, including extreme tumor burden, explosive growth kinetics,
and very short effective exposure to therapy due to rapid clini-
cal deterioration.

Overall, despite advances in first-line therapy for metastatic UC,
the effectiveness of EV-P in the rare setting of cardiac metastasis—
particularly in squamous-dominant disease—remains insufficiently
characterized (19). Systematic review of the heart on staging CT
may be particularly important in squamous-dominant UC, where
aggressive biology may compress the window for life-saving hemo-
dynamic stabilization.

Conclusion

In conclusion, squamous-dominant metastatic UC can present
with massive intracardiac involvement and an extremely aggressive
clinical course. Careful review of the heart on routine staging CT—
followed by prompt echocardiography and cardiac CT/MRI when a
lesion is suspected—is essential to identify patients at risk of rapid
hemodynamic collapse. When urgent cardiac debulking is required,
postoperative morbidity may narrow systemic options, and the
benefit of EV-pembrolizumab in squamous-predominant disease
with cardiac metastasis remains insufficiently defined.

Patient perspective
The family raised awareness of intracardiac metastases as a
potential early manifestation of aggressive urothelial carcinoma and

highlighted the diagnostic and therapeutic challenges posed by
impending cardiac outflow obstruction in a metastatic setting.
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