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Abstract

We performed surgical treatment for cerebellar metastasis of relatively rare small-cell neuroendocrine

carcinoma (SCNC) of the urinary bladder. On preoperative imaging, the lesion was solitary, and the

edema around the tumor was unremarkable; thus, other differential diagnoses besides a metastatic

brain tumor were also considered preoperatively. Intraoperatively, the tumor was soft, and the circum-

ference brain and boundary were indistinct and easily hemorrhagic. The tumor was grossly totally re-

moved, and postoperative radiotherapy was added. The clinical symptoms of the patient were relieved,

and he was discharged on foot. Thus far, relatively few reports have described surgical treatment of

brain metastases of SCNC of the urinary bladder. We herein report a case of metastatic brain tumor

due to SCNC of the urinary bladder that required surgical treatment, along with a review of the previ-

ous literature regarding its clinical features and the characteristics of intracranial lesions related to

surgery, such as imaging and intraoperative findings.
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Introduction

Among extrapulmonary small-cell carcinoma, small-cell

neuroendocrine carcinoma (SCNC) of the bladder is a rep-

resentative location; however, it is relatively rare. Despite

its histological similarity, brain metastasis of SCNC of the

urinary bladder is less common than that of small-cell car-

cinoma of the lung; however, it is known that brain metas-

tasis of SCNC of the urinary bladder causes a higher rate

than that of transitional cell carcinoma of the urinary

bladder.

Of note, only a few reports have described surgical treat-

ment for metastatic brain tumors due to extrapulmonary

SCNC.1-3) All three case reports stated that it is highly

vascular-rich and hemorrhagic, has strong invasiveness to

the brain parenchyma, and has an unclear border with the

brain.

Case Report

An 80-year-old man presented to his previous physician

with a chief complaint of dysuria, and computed tomogra-

phy (CT) revealed a pelvic mass lesion extending from the

prostate to the bladder. He had a medical history of hyper-

tension and COPD. At the previous hospital, he underwent

transurethral resection of the bladder tumor (TUR-BT) and

was referred to the urology department of our hospital for

a detailed examination and medical treatment. The result

of the pathological diagnosis was SCNC.

Imaging studies suggested the involvement of the lungs,

bilateral adrenal glands, and pelvic nodules, and the tumor

markers were elevated with NSE 201.0 ng/mL and ProGRP

91.4 pg/mL. From the month of surgery, cisplatin (CDDP)

plus etoposide (ETP) therapy was started. After 3 courses
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Fig.　1　Head MRI performed the day before the surgery showed a single tumor in the right cerebellar hemisphere. The tumor pre-

sented hyperintense on diffusion-weighted image (DWI) with low apparent diffusion coefficient (ADC) values. (A, B), and the con-

trast-enhanced image demonstrated a heterogeneously enhancing mass lesion of 46 mm in size (E). Hyperintensity on T1-weight-

ed imaging (D) and hypointensity on T2*-weighted imaging indicated microbleeds inside the lesion (F). Peritumoral edema was

not severe on FLAIR imaging (C). Enhancement of the meninges suggesting dissemination was not recognized. 

of CDDP+ETP therapy, 13 courses of avelumab mainte-

nance therapy were administered. Ten months after the in-

itiation of treatment, he developed headache, nausea, and

gait disturbance and was referred to our department of

neurosurgery due to a lesion in the right cerebellar hemi-

sphere on head magnetic resonance imaging (MRI), where

he was urgently admitted.

There were slight disturbance of consciousness

(E4V4M6/GCS), severe headache, gait disturbance, and

dysarthria due to cerebellar ataxia dominant on the right

side of the body. His presymptomatic Karnofsky perform-

ance score (KPS) was 80, and his cognitive function was

good. Contrast-enhanced MRI revealed a heterogeneously

enhancing mass lesion of 46 mm in the right cerebellar

hemisphere. The lesion was hyperintense on diffusion-

weighted image (DWI) with low apparent diffusion coeffi-

cient (ADC) values. There was evidence of microbleeds in-

side the mass with hyperintensity on T1-weighted imaging

and hypointensity on T2*-weighted imaging. In addition,

edema of the brain parenchyma around the lesion was

relatively mild compared to the intensity of the lesion. The

lesion was single, and the enhancement of the meninges

suggesting dissemination was not recognized (Fig. 1A-F).

The tumor was large, and brainstem compression was

present, conferring a risk of obstruction of the cerebrospi-

nal fluid outflow pathway in a short period, and the symp-

toms of the patient rapidly worsened. After the possible

risks associated with surgery were fully explained, and in-

formed consent was obtained, the patient urgently under-

went surgical removal of the tumor with suboccipital cra-

niotomy, and the lesion was grossly totally removed

(Fig. 2A-B).

Intraoperative findings showed that the lesion was

highly hemorrhagic, resulting in a loss of 410 mL of blood

and requiring a transfusion of 2 units of packed red blood

cell concentrate. The tumor was fragile and easily col-

lapsed. The border between the tumor and the surround-

ing brain parenchyma was difficult to identify (Fig. 3). The

postoperative course was stable, his clinical symptoms

markedly improved, and rehabilitation was performed for
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Fig.　2　Head MRI 10 days after surgery showed no tumor recurrence or dissemination except for the contrast effect surrounding

the resection cavity reflecting postoperative changes (A: T1WI, B: contrast-enhanced T1WI). 

Fig.　3　Intraoperative microscopic views showed that the tu-

mor was highly vascularized and hemorrhagic, with a fragile

and collapsible nature, and the border with the brain paren-

chyma was extremely unclear. 

cerebellar ataxia with mild sequelae. Regarding the patho-

logical diagnosis, atypical cells with enlarged hyperchro-

matic nuclei and scant eosinophilic cytoplasm had prolif-

erated diffusely. Many mitotic figures and extensive necro-

sis were observed. It resembled the bladder tumor mor-

phologically. Immunostaining revealed that the neoplastic

cells were positive for CD56, chromogranin A, and synap-

tophysin, which led to the diagnosis of metastatic SCNC of

the bladder (Fig. 4A-E). Cerebral stereotactic radiotherapy

was started at the extraction site 2 weeks after surgery,

with 30 Gy delivered in five fractions. At 3 months after

the surgery, there was no evidence suggestive of recurrent

lesions or leptomeningeal dissemination on the head CT;

however, progression of the pelvic lesion at the primary

site has been noted.

Discussion

Small-cell carcinoma (SCC) of the urinary bladder is an

aggressive, poorly differentiated neuroendocrine neoplasm

that is similar to SCC of the lung in clinical behavior.4) It is

also described as SCNC. SCNC of the urinary bladder is a

representative type of extrapulmonary SCC, albeit a rela-

tively rare tumor, accounting for only <1% of primary ma-

lignant tumors in the urinary bladder.5) Bex et al. reported

a literature review of symptomatic brain metastases due to

SCNC of the urinary bladder,6) and several articles have

mentioned metastatic brain tumors due to SCNC of the

bladder, with an estimated risk of brain metastases of

around 0%-40%. Although this disease has an aggressive

clinical course and a poor prognostic outcome, Bex dis-

cussed that a prolonged survival with the development of

therapies may increase the number of patients with metas-

tatic brain tumors from this disease.6) Therefore, it would

be meaningful to discuss surgical treatment for this metas-

tatic disease.

To the best of our knowledge, only two previous reports

have focused on the surgical treatment of SCNC of the uri-

nary bladder for metastatic brain tumors thus far.1,2) Isaka

et al. reported a case involving surgery performed for a

metastatic lesion in the left frontal lobe, including radio-

logical, intraoperative, and pathological findings.1) In that

case, intense tumor staining was noted from early in the

arterial phase on angiography, and there was substantial
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Fig.　4　Pathological microphotograph at 40× magnification.

Hematoxylin-eosin (HE) staining (A) revealed the presence of hyperchromatic nuclei with scant eosinophilic cytoplasm in neo-

plastic cells that proliferated in a solid pattern, exhibiting notable features of necrosis and mitotic activity. An immunohisto-

chemical examination demonstrated CD56 positivity (B), chromogranin A positivity (C), and synaptophysin positivity (D), sugges-

tive of neuroendocrine differentiation. The Ki-67 labeling index (E) was quite high at 90%.

intraoperative bleeding from the fine vessels consistent

with this finding. In addition, the border with the brain

parenchyma was exceedingly indistinct intraoperatively,

and the tumor cells had diffusely infiltrated the brain pa-

renchyma in the pathological view. Maeshima et al. pre-

sented a case of metastatic tumor of the basal ganglia that

resulted in intratumoral hemorrhaging and required hema-

toma evacuation.2) Moreover, Theodros et al. reported that

primary small intestine tumors as extrapulmonary SCNC

were highly vascularized and associated with substantial

difficulty achieving hemostasis.3) It has been reported that

metastatic brain tumors derived from lung cancer are

prone to bleeding,7) and metastasis from SCNC of the blad-

der may have similar clinical features to small-cell lung

cancer brain metastases. These reports are consistent with

the present case. These features of the lesion, such as ex-

cessive bleeding, fragility, and indistinct borders, may pre-

vent en bloc excision of the lesion. Since this may increase

the risk of developing meningeal carcinomatosis after sur-

gery, early initiation of postoperative adjunct therapy with

radiotherapy or chemotherapy is vitally important and re-

quires careful follow-up.

In general, massive peritumoral vasogenic edema is

characteristic in metastatic brain tumors, causing in-

creased intracranial pressure and neurological deficits;8)

however, in the present case, peritumoral edema was not

remarkable. This atypical finding for a metastatic brain tu-

mor was similar to the image findings in the cases re-

ported by Isaka and Maeshima.1,2) One possible explanation

for this is that it has been proposed that high apparent

diffusion coefficient (ADC) values in brain metastases may

result in larger peritumoral edema volumes due to in-

creased water influx into the tumor interstitium,9) while tu-

mors with low ADC values, as in this case, may not neces-

sarily result in as significant peritumoral edema since ADC

is an index of the magnitude of water molecule diffusion

within the tumor. Although the accumulation of further

cases is needed, this may be a potentially distinctive radio-

logical finding in brain metastases of SCNC of the bladder.

It is also known that decreased diffusion of the lesion is a

particular finding in metastatic brain tumors due to SCC,10)

which is thought to reflect the lesion’s high cellularity, as

was also the case in our patient.

Whole-brain irradiation has been the proactive approach

in radiotherapy for brain metastases from SCNC of the uri-

nary bladder. Although there is no consensus as to the

most appropriate standard therapy, prophylactic whole-

brain irradiation, in accordance with the approach for

small-cell lung cancer, has been reported.11-13) Considering

the aggressive disease nature and high risk of postopera-

tive meningeal carcinomatosis, it is imperative to consider

the possibility of prophylactic or early postoperative radia-

tion therapy. In the present case, our patient underwent

stereotactic irradiation postoperatively rather than whole-
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brain irradiation due to his strong wishes. We will con-

sider adding whole-brain irradiation if recurrence or dis-

semination is suspected under close imaging follow-up.

Conclusion

During surgical treatment of metastatic brain tumors

from SCNC of the bladder, hypervascularity and hemor-

rhaging, fragility and collapse, and unclear boundaries due

to strong invasiveness into the brain are considered barri-

ers to surgery. In addition to the prognosis of primary can-

cer, it is necessary to choose the treatment intervention

while considering the difficulty of the operation and the

possibility of postoperative meningeal carcinomatosis.
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