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Meningeal carcinomatosis from bladder cancer:
A case report and review of the literature
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Abstract. A 66-year-old Japanese male patient was referred
to Saitama Medical University International Medical Center
for treatment of bladder cancer (clinical stage T2 or higher
without metastasis), and underwent radical cystectomy with
pelvic lymphadenectomy. The histopathological diagnosis was
high-grade urothelial carcinoma (pathological stage T2bN2,
Iyl, v0) and 2 cycles of adjuvant systemic chemotherapy
(gemcitabine plus cisplatin) were administered. At 15 months
after the operation, mediastinal and lung hilar lymph nodes
and multiple bone metastases were identified on computed
tomography imaging. After 3 cycles of the previous regimen
as salvage systemic chemotherapy, the lymph node metastases
had shrunk and the bone metastases were stable; therefore,
further chemotherapy was planned. At 26 days after the
initiation of the 4th cycle, the patient felt nausea and lower
limb weakness. Spinal and brain magnetic resonance imaging
with contrast medium revealed diffuse enhancement at the
surface of the spinal cord and brain. In addition, abnormal
signal intensity in the subarachnoid space was observed on
fluid-attenuated inversion recovery imaging; therefore, the
patient was diagnosed with meningeal carcinomatosis (MC).
Treatment, including whole-brain radiotherapy, was planned
for MC; however, the patient's condition rapidly worsened and
he succumbed to the disease 14 days after the diagnosis of MC.
The definitive diagnosis of MC was confirmed at autopsy.

Introduction

Meningeal carcinomatosis (MC) is defined as the spread of
tumor cells within the leptomeninges and the subarachnoid
space (1). MC is diagnosed in 1-5% of patients with solid
tumors, 5-15% of patients with leukemia and lymphoma, and
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1-2% of patients with primary brain tumors (2). Among solid
tumors, breast cancer (12-35%), lung cancer (10-26%) and mela-
noma (5-25%) represent the most common causative cancers
resulting in MC (2-6). The prognosis from initial diagnosis
as MC in solid tumors is ~6-8 weeks. MC-directed treatment
may contribute to improved survival of a few months (1). We
herein present a rare case of MC from bladder cancer with
lymph node and bone metastases. The case is reviewed based
on pathological examination at autopsy.

Case report

A 66-year-old Japanese male patient visited a local hospital with
complaints of asymptomatic gross hematuria in January 2014.
The patient had a medical history of diabetes mellitus and a
smoking history of >40 years (unspecified smoking amount).
The urine cytological examination detected urothelial cancer
cells; however, the patient refused further examination or
treatment at that time. In April 2015, the patient experienced
pain on urination and visited the hospital again. A computed
tomography (CT) scan revealed a thickened anterior bladder
wall, which was suspicious for bladder cancer; no metastases
were identified. Following transurethral resection of the
bladder tumor, the pathological diagnosis was high-grade
muscle-invasive urothelial carcinoma and the patient was
referred to the Saitama Medical University International
Medical Center (Hidaka, Japan) to receive radical treatment
in June 2015 (SIMC-Uro #8526: a unique non-sequential
patient control number in the Department of Uro-Oncology,
Saitama Medical University International Medical Center). No
obvious abnormalities were found on physical examination
during the first visit. Laboratory examination revealed slight
elevation of the serum C-reactive protein levels (0.444 mg/dl,
normal range: 0.000-0.250 mg/dl) and positive for urothelial
cancer cells in urine cytology, without any abnormal findings
in particular. The patient declined neoadjuvant chemotherapy,
and radical cystectomy with pelvic lymphadenectomy was
performed. The pathological diagnosis was high-grade urothe-
lial carcinoma, pI'2b (Fig. 1A) N2 (2 of 7 pelvic lymph nodes),
and lymphatic vessel invasion (Fig. 1B). Starting at 2 months
after radical cystectomy, two cycles of adjuvant systemic
chemotherapy with gemcitabine (1,000 mg/m? on days 1, 8
and 15) and cisplatin (70 mg/m? on day 2) (GC chemotherapy)
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Figure 1. Pathological and radiographic images, and the change of laboratory data during the clinical course. (A and B) Histopathological images of the
bladder following radical cystectomy (A, magnification, x20; B, x400 magnification of the square in A). Tumor cells infiltrated the bladder muscle layer (blue
arrowheads in A), and invaded lymphatic vessels (yellow arrowhead in B). (C and D) Pathological images of brain at autopsy (C, magnification, x20; D, x400
magnification of the square in C). Tumor cells infiltrated the subarachnoid space and cerebral sulcus (arrowheads). (E) Chest computed tomography images
with enhancement showing lymph node metastasis in the mediastinum (arrowhead). (F) Bone scan image at 15 months after cystectomy showing multiple bone
metastases. (G and H) Brain magnetic resonance imaging at diagnosis of meningeal carcinomatosis (G, post-contrast T1-weighted image; H, FLAIR image).
The arrowheads indicate (G) abnormal enhancement of the brainstem surface and cerebellar fissure and (H) diffuse abnormal high signal intensity in the
subarachnoid space; hydrocephalus is also observed. (I) Change in laboratory data during the clinical course of the disease. Red and blue lines show changes
in serum ALP and LDH levels, respectively. Red and blue dotted lines show the upper limit of normal for serum ALP (338 U/l) and LDH levels (211 U/l),
respectively. *, Duration of adjuvant chemotherapy; ™, duration of salvage chemotherapy. ALP, alkaline phosphatase; LDH, lactate dehydrogenase.

were administered. Follow-up consisted of physical examina-
tion, routine blood work, and chest and abdominal CT imaging
every 3 months. At 15 months after radical cystectomy, despite
the lack of symptoms, CT imaging revealed multiple enlarged
Iymph nodes [including mediastinal (Fig. 1E) and lung hilar
nodes] and osteosclerotic changes in multiple bones, while
a bone scan revealed multiple systemic hot spots (Fig. 1F).
In addition, there was a sudden increase in serum alkaline
phosphatase (ALP; 3,943 U/I, normal range: 104-338 U/I)
and lactate dehydrogenase (LDH; 573 U/I, normal range:
106-211 U/1) levels compared with previous data (Fig. 1I).
For multiple lymph node and bone metastases following
radical cystectomy with adjuvant chemotherapy, salvage GC
chemotherapy (at the same dosage as previous adjuvant GC
chemotherapy) and denosumab (120 mg, once monthly) were
administered. CT imaging and bone scan after 3 months of GC
chemotherapy revealed that lymph node and bone metastases

had slightly shrunk (images not shown). Furthermore, the
serum ALP and LDH had decreased to normal levels (Fig. 11);
therefore, continuous systemic treatment was scheduled.
However, 26 days after the initiation of the 4th cycle
of chemotherapy, the patient was admitted for a thorough
examination due to rapidly worsening nausea and lower
limb weakness. Spinal and brain magnetic resonance (MR)
imaging with gadolinium revealed diffuse enhancement on the
surface of spinal cord, cerebrum and brainstem. In particular,
the cerebellar fissures were markedly enhanced (Fig. 1G).
On fluid-attenuated inversion recovery images, diffuse
abnormal signal intensity was observed in the subarachnoid
space (Fig. 1H). These results, even without examination of the
cerebrospinal fluid, were sufficient to diagnose MC. Treatment,
including whole-brain radiotherapy for MC, was scheduled;
however, the patient's condition rapidly deteriorated and he
succumbed to the disease 14 days after the diagnosis of MC.
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An autopsy was performed to determine the cause
of his rapid deterioration and death following the initial
diagnosis of MC. The autopsy revealed that tumor cells,
which were similar to the bladder cancer cells observed
following cystectomy, diffusely infiltrated the subarachnoid
space of the cerebrum, cerebellum, brainstem and spinal
cord (Fig. 1C and D). Mediastinal and lung hilar lymph
node metastases, as well as multiple bone metastases, were
also found; however, there were no other findings, such as
infection, allergy, metabolic disorders, or cardiac disease.
Therefore, MC from bladder cancer was definitively diag-
nosed as the direct cause of death.

Discussion

To the best of our knowledge, 33 cases of MC from bladder
cancer, including the present case, have been reported to
date (Table I) (7-27). In the majority of the cases, the histology
of bladder cancer was transitional cell or urothelial carcinoma;
however, MC from small-cell neuroendocrine carcinoma or
adenocarcinoma was also reported (15,17).

MC is diagnosed in ~10% of patients with metastatic
cancer during the clinical course. Among those cases, it occurs
in <10% at the time of diagnosis, and in ~20% at the time of
first progression after initial treatment (1). Among all cases of
MC from bladder cancer, including the present case, 24 cases
were described in detail at the onset of MC (Table I). Even
in non-muscle-invasive bladder cancer, a case of MC with
multiple bone metastases following transurethral resection
with intravesical Bacillus Calmette-Guerin instillation was
reported (case no. 32, Table I) (27). MC had already developed
at initial diagnosis of bladder cancer in 4 cases (16.7%). Among
the 20 cases with MC developing during treatment for bladder
cancer, 4 (16.7%) had synchronously progressive primary or
other metastatic sites, while 16 (66.6%) did not.

There is no established treatment for MC from solid tumors,
including breast cancer, lung cancer and melanoma, as it is such
a rare occurrence. Generally, systemic chemotherapy based
on the primary tumor, intrathecal therapy and radiotherapy
are implemented. The aim in the majority of the cases is to
improve or maintain the patient's quality of life, and to prevent
or delay neurological deterioration, as notable prolongation of
survival is rare (1). Among 24 cases that received treatment
for MC from bladder cancer (Table I), systemic chemotherapy,
intrathecal therapy and radiotherapy were administered
to 2 (8.3%), 14 (58.3%) (single-agent methotrexate in 13 and
unknown in 1) and 7 (29.2%) (whole-brain radiotherapy in 5,
craniospinal radiotherapy in 1 and spinal radiotherapy in 1)
cases, respectively. The remaining 9 cases (37.5%) did not
receive any treatment for MC due to rapid disease progres-
sion. The prognosis of MC from bladder cancer is very poor
[median survival time from the diagnosis of MC, 35 days
(interquartile range: 16-134 days)], although there was one case
with a survival duration of ~50 months (case no. 32, Table I).
Other cases with relatively long survival were also reported:
Case no. 7, treated by systemic chemotherapy [methotrexate,
vinblastine, doxorubicin and cisplatin (MVAC)] and intra-
thecal methotrexate (survival time, 134 days) (11), and case
no. 21, treated with intrathecal methotrexate and whole-brain
radiotherapy (survival time: 270 days) (23).
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Methotrexate is one of the key drugs for the treatment of
MC, along with cytarabine or thiotriethylenephosphoramide,
and it is administered as systemic and/or intrathecal chemo-
therapy (1). In systemic chemotherapy for bladder cancer,
methotrexate is widely used in the MVAC regimen as the
first-line therapy, as well as in the GC regimen (28). In the
present case, although the GC regimen was selected as salvage
chemotherapy, the oncological outcome may have been
different by reducing a risk of the onset of MC if the MVAC
regimen, including methotrexate (which penetrates cerebro-
spinal fluid relatively easily), had been deployed.

In MC from other cancers, the effectiveness of molecular
targeted therapy or immune checkpoint inhibitors, such
as bevacizumab combined with etoposide and cisplatin
for breast cancer (29), intrathecal trastuzumab for human
EGFR-related 2 (HER2) positive breast cancer (30) and
nivolumab for lung adenocarcinoma (31), was reported. The
efficacy of an immune checkpoint inhibitor in bladder cancer
has also been reported (32). Although it is unclear whether
these drugs are effective for MC from bladder cancer, a prom-
ising strategy for MC may be expected to be designed in the
future.

MC from solid tumors, including bladder cancer, may
become more common, as cancer patients survive longer due
to the more effective treatments (25). In the present case, the
MR imaging findings matched the pathological findings on
autopsy. Cerebrospinal imaging is not a practice routinely
recommended for bladder cancer; however, it is necessary to
perform this as soon as possible when the patient has symp-
toms that suggest meningitis, even if the primary lesion or
other metastatic sites remain stable during systemic treatment.
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