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Oncology

Rare disease

The central nervous system (CNS) is a rare site for upper tract urothelial carcinoma (UTUC) metastasis and typ-
ically carries a poor prognosis. Little is known about effective treatments. This report describes a 64-year-old
man with UTUC with brain and leptomeningeal metastases. He was treated with multiple lines of chemother-
apy, immunotherapy, surgery, radiation, and intrathecal methotrexate as part of multimodal therapy delivered
through multidisciplinary care.

A 64-year-old man with multiple sclerosis was diagnosed with UTUC. Initial management included a nephroureter-
ectomy followed by platinum-based chemotherapy. Despite this treatment, his malignancy recurred with pulmo-
nary metastases, treated with enfortumab vedotin and local ablation. After this treatment, he achieved systemic
disease control. However, he later presented with neurologic symptoms, and imaging showed brain metastases.
He underwent resection followed by stereotactic radiation therapy and immunotherapy. Even with this multimodal
treatment, he developed leptomeningeal spread, evidenced by cytology-positive cerebrospinal fluid (CSF). Following
progression on multiple systemic therapies, he received intrathecal methotrexate with temporary clearance of tu-
mor cells from his CSF before disease progression. This treatment course, including chemotherapy, immunother-
apy, and intrathecal methotrexate, prolonged the patient’s life before he unfortunately died from his disease.
This case report outlines a treatment approach for a rare complication of UTUC. This regimen includes both
standard-of-care therapy and inventive strategies extrapolated from data on other solid tumors. Additionally, it
contributes to the limited data on the management of CNS metastasis in rare solid tumor malignancies, which
could inform future clinical decision-making.
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Introduction

Upper tract urothelial carcinoma (UTUC) is a rare malignancy
with a poor prognosis, accounting for 5-10% of urothelial car-
cinoma cases and occurring in the renal pelvis, renal calyx, or
ureter [1,2]. Thirty percent of patients have metastatic disease
at the time of diagnosis, most commonly to the lungs, bone,
and liver [2,3]. While rare, urothelial carcinoma can metasta-
size to the brain and leptomeninges, and this development is
associated with a poor prognosis [4]. Prognostic signs include
the status of muscle invasion, the presence of hydronephro-
sis, tumor stage and grade, and certain molecular markers [5].

Historically, platinum-based chemotherapy has been the stan-
dard of care for metastatic urothelial carcinoma; however, sys-
temic treatment for advanced disease has evolved in recent
years [5]. Current first-line therapy for locally advanced or met-
astatic urothelial carcinoma is pembrolizumab and enfortum-
ab vedotin [6]. Other options include platinum-based chemo-
therapy or dose-dense methotrexate, vinblastine, doxorubicin,
and cisplatin, with different maintenance therapy strategies [1].
Second-line options include single-agent immune checkpoint
inhibitors, single-agent enfortumab vedotin, erdafitinib, or fam-
trastuzumab deruxtecan-nxki [1,7-9]. Sacituzumab govitecan-
hziy, an antibody-drug conjugate targeting trop2, was granted
accelerated approval by the Food and Drug Administration but
was later withdrawn [10,11]. This followed a phase 3 confirma-
tory trial that failed to meet its primary endpoint of improved
overall survival and showed increased toxicity compared with
chemotherapy [10,11]. Despite this progress, participation in
clinical trials is always encouraged. The role of radical nephro-
ureterectomy in patients with metastatic UTUC has been ex-
plored in several observational studies, which primarily involve
patients with a single metastatic site [12,13].

While UTUC is highly metastatic, central nervous system (CNS)
involvement is infrequent, and evidence to guide management
is limited. Some systemic therapies are available, but many
show limited efficacy, with poor CNS penetration across the
blood-brain barrier and pose a challenge in treating CNS me-
tastases from solid tumors [14]. As a result, direct intrathe-
cal therapy may play an important role. Additional treatment
modalities include stereotactic radiosurgery, whole-brain ra-
diotherapy (WBRT), and surgical resection [15]. Optimal man-
agement strategies for CNS metastases in rare malignancies
such as UTUC remain inadequately defined.

Only a small number of case reports have described leptomen-
ingeal spread from UTUC. Each case report has noted the ag-
gressive clinical course and limited therapeutic options in these
rare cases [16-18]. Reported cases include a case of carcino-
matous meningitis from bladder cancer, a case of leptomenin-
geal spread managed with WBRT, and lastly, a case of isolated
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Figure 1. Computed tomography (CT) of the kidneys, ureters,
and bladder with findings suggestive of primary upper
tract urothelial carcinoma including distended proximal
ureter. Severe right hydronephrosis was present but
not fully visualized in this image.

leptomeningeal spread from urothelial carcinoma [16-18]. This
report describes a 64-year-old male patient with brain and
leptomeningeal metastases from UTUC treated with intrathe-
cal methotrexate as part of multimodal therapy and multidis-
ciplinary care. This case illustrates the therapeutic challeng-
es of CNS-confined metastatic UTUC and describes potential
CNS-directed interventions that could be extrapolated to oth-
er rare cases with limited evidence.

Case Report

A 64-year-old African American man with multiple sclerosis
(MS) on peginterferon beta 1a, sickle cell trait, stage 3 chron-
ic kidney disease, and hypertension was diagnosed with high-
grade urothelial carcinoma of the right upper urinary tract. This
malignancy was identified incidentally on a routine MRI of the
thoracic spine for MS surveillance. Further scans demonstrat-
ed a distended ureter with thickening and stricture (Figure 1).
Cystoscopy and ureteroscopy showed a mid-ureteral tumor,
and biopsy confirmed high-grade papillary urothelial carcino-
ma. He underwent robot-assisted nephroureterectomy, with
pathology showing pT3Nx invasive high-grade urothelial carci-
noma with focal micropapillary features and negative margins.

The patient received 4 cycles of adjuvant gemcitabine
(1000 mg/m?, intravenous) with split-dose cisplatin (35 mg/m2,
intravenous). After this treatment, he had no evidence of ac-
tive disease based on imaging and circulating cell-free DNA
according to the Guardant360 platform. However, 2 months
later, his malignancy relapsed, with imaging suggestive of pul-
monary spread (Figure 2A). In addition, a biopsy confirmed
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Figure 2. Radiologic progression of metastatic disease. (A) Computed tomography (CT) of the chest without contrast showing a newly
enlarged 4-mm solid pulmonary nodule in the left lower lobe, suspicious for metastatic disease. (B) Contrast-enhanced
magnetic resonance imaging (MRI) of the brain (axial T1-weighted post-contrast sequence) demonstrating a rim-enhancing
cystic lesion in the right parietal lobe (posterior lesion), measuring 52x36 mm with no significant surrounding edema, with
associated mass effect of the right ventricular trigone. In addition, a solid enhancing mass was visible in the right anterior
frontal lobe measuring 13x15 mm, surrounded by vasogenic edema.

metastasis (Figure 3). He received enfortumab vedotin by
intravenous infusion, starting at 1.0 mg/kg and reduced to
0.75 mg/kg for a total of 14 cycles over 10 months. This was
discontinued due to worsening neuropathy. At this point, the
lung was the only remaining site of metastatic disease, so he
underwent microwave radiofrequency ablation with complete
resolution of the cancer.

After stopping enfortumab vedotin, imaging showed stable
disease for about 8 months. The patient then developed con-
fusion, memory impairment, and gait instability. A brain MRI
identified multifocal lesions in the right parieto-occipital and
right temporal lobes (Figure 2B). No active disease was seen
elsewhere. At this time, his neurological exam revealed dis-
orientation to person, place, and time, as well as blurry vision
in the left eye and the medial field of the right eye. He under-
went craniotomy for resection of the right parietal tumor and
stereotactic radiosurgery, with tumor pathology consistent
with CNS spread (Figure 4). Following this surgery, his mental
status improved, but he was noted to have some expressive
aphasia. Although clinical trial enrollment would have been
appropriate, his history of MS made him ineligible. Limited
safety data also exist for immune checkpoint inhibitors in pa-
tients with pre-existing autoimmune conditions such as MS.

Both immune checkpoint inhibitors and enfortumab vedotin
have demonstrated activity in patients with brain metastases
[19,20]. Therefore, he was started on pembrolizumab (200 mg
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or 400 mg, intravenous) and rechallenged with enfortumab
vedotin (0.75 mg/kg, intravenous). He received 10 cycles be-
fore disease progression (Table 1). At the time of progression
on this regimen, he had no new neurologic symptoms, but he
continued to have expressive aphasia.

The patient was subsequently treated with a combination of
nivolumab (3 mg/kg intravenously) and ipilimumab (1 mg/kg
intravenously). The decision to use this combination thera-
py for his CNS-confined disease was based on evidence from
studies showing intracranial efficacy in metastatic clear cell
carcinoma and melanoma [21,22]. Due to the limited response
duration, he received only 4 cycles. For his new CNS metasta-
ses, he underwent stereotactic radiotherapy followed by sac-
ituzumab govitecan (10 mg/kg or 7.5 mg/kg, intravenous).
The decision to give sacituzumab govitecan was derived from
preliminary data showing good drug penetration across the
blood-brain barrier and efficacy in treating CNS metastases in
breast cancer [23]. This treatment, extrapolated from breast
cancer research, was pursued because of the limited data on
the management of UTUC with brain metastases and the pa-
tient’s excellent performance status despite rapid intracrani-
al disease progression. After 2 cycles, MRI revealed further
disease progression and leptomeningeal spread (Figure 5A),
confirmed by lumbar puncture (Figure 5B). No new neurologic
symptoms were present at the time of leptomeningeal spread,
and his expressive aphasia had improved. The patient contin-
ued MS therapy throughout treatment without exacerbation.
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Figure 3. Histopathologic confirmation of pulmonary metastasis from urothelial carcinoma. (A) A high power (200x) hematoxylin and
eosin (H&E)-stained section showing tumor cells with round-to-oval central nuclei and moderate amounts of eosinophilic
cytoplasm, consistent with urothelial origin. (B) A low power (100x) H&E-stained section showing lung parenchyma with
sheets of neoplastic cells within alveolar spaces. (C) GATA3 positive nuclear staining supportive of urothelial origin (GATA3

IPOX 100x).

Following multidisciplinary evaluation and in the context of
CNS-confined disease with preserved performance status, he
received methotrexate (12 mg, intrathecal). Before the first
dose of intrathecal methotrexate, his Karnofsky Performance
Status score was 80. The first dose was via lumbar injection
and later via Ommaya reservoir (3 doses, 42 and 28 days apart).
Cerebrospinal fluid (CSF) was analyzed before each treatment
to assess disease status and response to therapy. Impressively,
the patient cleared his CSF and had negative cytology after the
first dose of intrathecal methotrexate. CSF cytology remained
negative at several time points; however, 2 months after ini-
tiation of intrathecal therapy, progression was noted on clin-
ical, radiographic, and CSF analyses (Table 1). At this point,
the patient developed worsening aphasia and memory impair-
ment as well as slurred speech. After 3 doses of intrathecal
methotrexate, his Karnofsky Performance Status score was 50.
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Due to marked clinical deterioration, the patient received pal-
liative whole-brain radiation therapy. Within several weeks, he
developed seizures and hydrocephalus, necessitating intuba-
tion and intensive care unit (ICU) admission. Under ICU care,
he died from his malignancy.

Discussion

This case report describes the possible benefits of multimod-
al therapy and multidisciplinary care in CNS-confined UTUC
and highlights the role of intrathecal methotrexate and oth-
er CNS-directed interventions when evidence-based guide-
lines are lacking. Aggressive systemic disease was controlled
through surgical resection, platinum-based chemotherapy, mul-
tiple lines of immunotherapy, antibody-drug conjugates, and
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Figure 4. Histopathologic findings of brain metastasis. (A, B) Hematoxylin and eosin (H&E) histopathology at 100x and 200x power
showing sheets of neoplastic epithelioid cells with moderately pleomorphic, enlarged nuclei and prominent nucleoli. Mitotic
figures are present. Reactive gliosis is present in the surrounding brain tissue. (C) Nuclear immunoreactivity with antibody to

GATA3 is consistent with the known urothelial origin.

local ablation. Overall survival exceeded expectations from
historical data [24]. However, this outcome cannot be attrib-
uted to intrathecal methotrexate alone (Table 1). This treat-
ment course deviates from the current standard of care. At
the initiation of his treatment, platinum-based chemotherapy
was the recommended first-line treatment for UTUC. Further
divergence from guidelines occurred because of enfortumab-
induced neuropathy, limited clinical trial options due to MS,
and an unusual metastatic pattern with CNS-isolated disease.

The decision to pursue multiple lines of CNS-targeted and sys-
temic therapies reflects limited evidence for this clinical scenar-
io, consistently preserved patient performance status, and the
patient’s desire for aggressive treatment. At the time of lepto-
meningeal spread, the disease was confined to the CNS, and
the patient had an acceptable neurologic status, supporting
the use of intrathecal methotrexate despite a lack of evidence

This work is licensed under Creative Commons Attribution-
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in UTUC. This case functions as a reminder that, in rare meta-
static presentations, such as CNS-confined metastatic UTUC,
treatment may rely on extrapolation from more common ma-
lignancies, shared decision-making, and clinician judgment in
the absence of established treatment evidence.

While brain metastasis is a common complication of many
solid tumor malignancies, it is rare for urothelial carcinoma,
and especially UTUC [24]. Leptomeningeal spread is even less
common and is associated with an exceptionally low medi-
an overall survival of 2-3 months [25]. A recent review from
the Society for Neuro-Oncology and the American Society of
Clinical Oncology reiterated this therapeutic gap and stated
the importance of multimodal therapy and continued research
into this area [26]. Published case reports on UTUC with CNS
spread extrapolate data from CNS metastases of other solid
tumor malignancies to guide treatment. This most commonly
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Figure 5. Radiologic and cytologic evidence of leptomeningeal spread. (A) T1-enhanced magnetic resonance imaging (MRI) showing
more prominent sulcal enhancement in the right temporal lobe compared with prior images, suggestive of leptomeningeal
disease. (B) May-Griinwald Giemsa (MGG) stain of the patient’s cerebrospinal fluid (CSF) shows scattered malignant cells
with high nuclear to cytoplasmic ratios, dark chromatin, and irregular nuclear membranes (60x objective).

Table 1. Summary of systemic and CNS-directed therapies administered during the patient’s disease course. The table outlines the
sequence of treatment lines, indications for therapy, best response, and reason for treatment discontinuation in this patient
with metastatic upper tract urothelial carcinoma.

Treatment line Regimen Indication Best response . Reas?n fo!'
discontinuation
. . . . Post-
Adjuvant Gemcitabine, cisplatin Complete response Completed
nephroureterectomy

Pembrolizumab, CNS-confined Radiographic
enfortumab vedotin metastasis progression

Nivolumab, Progression of CNS Radiographic
ipilimumab disease burden progression

Sacituzumab Progression of CNS Radiographic

govitecan disease burden progression
. Intrathecal Lept: i l Ti CSF .
CNS-directed niratneca gp S emporary CNS progression
methotrexate disease clearance

CNS, central nervous system; CSF, cerebrospinal fluid.

involves surgical resection followed by adjuvant radiation ther-
apy, but not often intrathecal treatment. More robust data on
CNS management in other solid tumors, such as breast and
kidney cancer, present off-label therapeutic options to ex-
plore [22,23]. For patients with good performance status, so-
cial support, and willingness to pursue treatments extrapolated
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NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

from other malignancies, these options may help prolong sur-
vival and manage symptoms associated with CNS metastases.

While the literature is limited, several published case re-
ports have similarly described the clinical course of patients
with CNS and leptomeningeal metastases from genitourinary
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malignancies and suggested treatment approaches [16-18].
Tomioka et al and Lim et al described patients with genito-
urinary cancers who had a rapid neurologic decline after the
identification of leptomeningeal disease [16,17]. The primary
intervention in both cases was WBRT, and compared with the
patient described in this case report, they had rapid neurolog-
ic progression and worse functional status [16,17]. Tadepalli et
al described a case of carcinomatous meningitis in a patient
with a known bladder primary [18]. This patient’s chief com-
plaint was a headache and cranial nerve Ill palsy [18]. After
identification of leptomeningeal disease, he was treated with
biweekly intrathecal methotrexate for 6 weeks followed by
WBRT [18]. The patient was still alive when the case report
was published [18]. Compared with these case reports, the
patient described in this case had a relatively prolonged clin-
ical course and maintained better functional status through-
out his treatment [16-18]. Importantly, the case presented
by Tadepalli et al also included intrathecal methotrexate and
WBRT, and, while overall survival for this patient is unknown,
they, too, experienced at least transient benefit from multi-
modal therapy [18].

While this case report provides an innovative treatment strat-
egy that ultimately extended this patient’s survival, several
limitations ought to be considered. First, this is an anecdot-
al case report based on a single patient with a rare metastat-
ic pattern. In addition, this patient maintained excellent per-
formance status for the vast majority of his treatment course
and desired aggressive treatment, which may not be true for
other patients. For all of these reasons, the generalizability of
this case report is limited. Another limitation is the inability to
study each intervention in isolation due to serial treatments; as
aresult, it is challenging to attribute intrathecal methotrexate
alone to the temporary clearance of leptomeningeal disease,
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given that the patient had previously received many cycles of
chemotherapy, immunotherapy, and radiation. Lastly, there
are biological differences among malignancies, so extrapola-
tion of this data to other solid tumor malignancies should be
done with caution. Regardless of these inherent constraints,
this case report provides helpful perspectives for clinicians who
encounter rare malignancies with limited treatment evidence.

Conclusions

This case report adds to the limited literature on UTUC with
CNS metastasis and includes treatment strategies extrapolat-
ed from other malignancies, given the lack of evidence-based
applicable data. This multimodal treatment course with mul-
tidisciplinary team-based management was associated with
prolonged survival compared with historical outcomes, with-
out substantially affecting functional status and patient qual-
ity of life for most of his therapy. It encourages “outside of
the box” thinking, as a randomized trial cannot be conducted
because of the rarity of this disease and patient characteris-
tics. This report may function as a valuable source for future
treatment decisions for patients with CNS involvement in un-
common malignancies such as UTUC.
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