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Abstract

Small cell carcinoma (SCCB) of the bladder is rare and has a poor prognosis. Because of its rarity,
gold standard care has not been established. The purpose of this study was to analyze the feasibil-
ity of a bladder-sparing approach. Data for treatments and outcomes in patients with a diagnosis
of SCCB who received bladder-sparing treatment in our facility in the period from February 2007
to August 2012 were retrospectively analyzed. Six eligible patients received definitive radiothe-
rapy in the cancer network of Tohoku region. Mean age of the patients was 69.5 years (range: 44 -
83 years), and median follow-up period was 29.2 months (range: 4.1 - 54.5 months). The mean
dose was 60 Gy (range: 60 to 63 Gy), and 1.2 - 2.0 Gy was given per fraction. The initial CTV was the
whole pelvis or the small pelvis, and it was shrunk to the bladder or tumor as a boost. The 1-year
and 3-year overall survival rates were 83.3% and 55.6%, respectively. The 1-year and 3-year local
control rates were both 80.0%. Only one patient had local failure. Recurrence or metastasis in
sites other than the brain occurred in three (50%) of the patients after primary treatment. Two of
those patients did not receive any chemotherapy. None of the patients had serious toxicities, and
the bladder could be preserved in all patients. In this study, radiotherapy was effective for pa-
tients with SCCB. There was no recurrence in the bladder, and it was possible to preserve the
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bladder in all patients. Distant metastases were observed frequently, and chemotherapy was con-
sidered to be essential. Local treatment with radiotherapy has an important role from the point of
view of the patient’s QOL.
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1. Introduction

A case of small cell carcinoma of the bladder (SCCB) was first reported in 1981 [1]. Small cell carcinoma of the
bladder is a rare disease. The incidence of SCCB has been reported to be 0.05 to 0.14 cases per 100,000 popula-
tion, accounting for only 0.3% to 0.6% of all bladder cancers [2]. Data for 533 patients were deposited in the
Surveillance, Epidemiology, and End Results (SEER) Medicare database from 1991 to 2005 in the United States
[3]. The ratio of men to women was reported to be 3:1 [2]. The SEER database shows that the incidence of
SCCB in the United States has been gradually increasing and the incidence is expected to continue increasing in
the future [2].

Cases of small cell carcinoma have been documented in multiple sites of origin, most commonly the lung
(13% - 20%) [4] [5]. The common sites of origin of extrapulmonary small cell carcinoma are the oesophagus
(0.8% - 2.4%), larynx (0.5% - 1.0%), and bladder (0.3% - 1.0%) [4]. Small cell carcinoma is a distinct clinical
and histological entity within the cancer of each organ because of its aggressive clinical behavior [4]. The clini-
cal features of small cell lung carcinoma (SCLC) are a tendency for early dissemination, high initial response
rate for chemotherapy, and high frequency of metastases [5].

Although a gold standard for treatment of SCCB has not been established, the most common procedure as de-
finitive treatment is surgery [6]. Patients who undergo cystectomy must also undergo urostomy, which imposes
a burden on their daily life. Recently, a multidisciplinary approach including radiotherapy has shown promise
for local treatment of SCCB [7]. The purpose of this study was to analyze the feasibility of a bladder-sparing
approach with radiation therapy.

2. Methods
2.1. Patients

The database of patients who had received radiotherapy during the period from February 2007 to August 2012
was investigated in the cancer network of Tohoku region. A search was made for patients in each facility using
the keywords, “bladder carcinoma” and “small cell carcinoma”. All of the patients were diagnosed histopathp-
logically on the basis of WHO criteria. Histological diagnosis was performed with a biopsy or a specimen that
had been resected from the bladder tumor with transeurethral resection of the bladder tumor (TUR-BT). In
analogy to small cell carcinoma of the lung, patients with any local stage, no distant metastases, and involve-
ment of maximally one locoregional lymph node of less than 2 cm were determined to have limited diseases
(LD), and all others were determined to have extensive diseases (ED). All patients gave written informed con-
sent for the treatment.

2.2. Radiotherapy

Different approaches have been used of the facilities as a regimen of radiation therapy. In most cases, radiothe-
rapy performed using 10 MV photons with four beams as a box technique (Figure 1(a) and Figure 1(b)). The
treatment was all planned on the basis of CT. The median dose was 60 Gy (range, 60 to 63 Gy), and 1.2 - 2.0 Gy
was given per fraction. Irradiation was performed once or twice a day and generally performed after urination.
Patients were irradiated with a total dose of 60 - 63 Gy with conventional fractionation (n = 3) or hyperfractio-
nation (HF) (n = 3). The clinical target volume (CTV) was the whole pelvis or a small part of the pelvis at first
and was shrunk to the bladder or tumor as a boost (Figure 1(c) and Figure 1(d)). The initial CTVs were the
whole pelvis in four patients, a small part of the pelvis in one patient, and the bladder in one patient. Boost-
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Figure 1. Dose distribution of the whole pelvis and bladder. This is the
dose distribution of the three-dimensional radiotherapy plan for SCCB in
our institution. At first, CTV was the whole pelvis, and irradiation 30 Gy
with in irradiation 25 fractions was performed. CTV was then shrinked to
the bladder and tumor, and irradiation with 30 Gy in 25 fractions was per-
formed. Total dose was 60 Gy in 50 fractions (2 fractions per day).

CTVs were the bladder and tumor in four patients. In two patients, there was no shrinkage in the initial CTV of
few completion of radiotherapy. In one patient, the whole pelvis was irradiated with a total dose of 63 Gy in 35
fractions. Another patient was irradiated to only pelvis with a total dose of 60 Gy in 50 fractions (HF). Prophy-
lactic cranial irradiation was not performed.

2.3. Chemotherapy

Chemotherapy was performed preceding or concomitantly with radiotherapy. The chemotherapy regimens used
were platinum-based regimens that are known to have activity against small cell carcinoma of the lung. A mul-
tidrug regimen combined with cisplatin (CDDP) and with etoposide and irinotecan was mostly used. For elderly
patients, carboplatin (CBDCA) was used instead of CDDP (n = 1). Depending on the general condition of the
patient, 2 to 4 courses of chemotherapy were given. Chemotherapy was given concomitantly with radiotherapy
in most cases but was given before radiotherapy in some cases.

2.4. Analysis

Overall survival, progression-free survival, and local control were determined from the date of starting chemo-
therapy or radiotherapy to the date of confirmation of events, and the Kaplan-Meyer method was used to calcu-
late cumulative rates. Local control rate and progression-free survival rate were also calculated. Early toxicity
was evaluated retrospectively on the basis of the Common Terminology Criteria for Adverse Events ver.4.0
(CTCAE v4.0) from medical redords. All cases were evaluated for the existence and severity with RTOG/
EORTC scales.

3. Results

Eleven patients with SCCB were identified from our institutions. Six of these patients had received bladder-
sparing radiotherapy, and data for these patients were retrospectively analyzed. Five patients who had received
cystectomy before radiotherapy were excluded. The excluded patients had received palliative radiotherapy for
brain metastasis or recurrent tumor. The general status of each patient was good with performance state (PS)
from 1 to 2 by the WHO score. Only one patient after cerebral infarction was PS 2 (Table 1, Pt. 6). Table 1
shows the patient characteristics including clinical stage and treatment. The median follow-up period was 29.2
months (range: 4.1 - 54.5 months). All patients were male, and the mean age was 69.5 years (range: 44 - 83
years). Details of radiotherapy and chemotherapy are summarized in Table 1.
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Table 1. Patient, tumor and treatment characteristics.

Pathology n n Follow-up
Pt. Age Sex findings Stage  Radiotherapy Dose Cx Cx start Relapse site (month) Status
1 62 M mixed ED WP 60 Gy/50fr. (HF) P/E/l  Concurrent - 48.9 NED
2 44 M mixed LD SP + Bladder 60 Gy/30fr. P/E/l Before RT Brain 33.0 DOD
3 71 M Pure ED WP + Bladder 63 Gy/35fr. P/E  Concurrent - 54.5 NED
4 68 M Pure ED WP + Bladder 60 Gy/50fr. (HF) C/E  Before RT Liver, Plura, Brain 11.8 AWD
5 83 M Pure LD Bladder 60 Gy/30fr. Pe'v'lfhsgA"N' 254  AWD
6 77 M pure LD WP + Bladder 60 Gy/50fr. (HF) - - PALN 4.1 DOA

Abbreviations: RT = radiation, LD = limited disease: TXNO-1MO, ED = extensive disease: TXN2-3M0-1, WP = whole pelvis, SP = small pelvis, CR
= complete response, HF = hyperfractionation, Cx = chemotherapy, P = cisplatin, E = etoposide, C = carboplatin, | = irinotecan, PALN=para-aortic
lymphnodes, OS = overall survival, CR = complete response, NED = no evidence of disease, AWD = alive with disease, DOD = dead of disease,
DOA = dead of another disease.

The 1-year and 3-year overall survival rates were 83.3% and 55.6%, respectively. The 1-year and 3-year local
control rates were both 80.0%. The median progression-free survival period was 11.2 months (range: 3.6 - 54.5
months, 95% confidence interval (Cl): 0 - 24.6). Only one patient had local failure in the follow-up period
(Figure 2). Treatments and outcomes are summarized in Table 1. All patients responded well and achieved
complete remission after radiotherapy, but one of the six patients had local failure. One patient with hematuria at
the onset developed difficulty in urination, and bilateral nephrostomy catheters were inserted before treatment
(Pt. 4). After the initial treatment, the nephrostomy catheters were removed. However, the bladder was pre-
served without urinary diversion in all patients during the observation period.

Recurrence or metastasis in sites other than the brain occurred in three (50%) of the patients after primary
treatment (Figure 3). Metastasis to the para-aortic lymph node region occurred in two of the six patients. Me-
tastasis was also found in various sites including the liver and pleura.

Brain metastasis was found in two patients in the follow-up period (Table 1). Brain metastasis in one patient
occurred 18 months after treatment, though local and systemic metastases in sites other than the brain were con-
trolled.

Early adverse events are shown in Table 2, and late morbidity of the treatment is shown in Table 3. Gross
hematuria was observed in five patients at diagnosis and disappeared after treatment. Microscopic hematuria
was observed in five patients. Hematuria was continuously observed in one patient during observation period (Pt.
6) and was observed intermittently in the other patients. Except for blood hematotoxity, no early adverse reac-
tions of more than grade 3 were observed (Table 2). There were no severe late adverse reactions in the observa-
tion period. Grade 1 of late adverse reaction in the bladder was observed in two patients (Pt. 3 and Pt. 4). Gross
hematuria from a bladder diverticulum occurred in the one patient 26 months after initial treatment (Pt. 3). The
gross hematuria disappeared after one week of conservative management. There was no microscopic or gross
hematuria after the diverticular bleeding had stopped.

4. Discussion

According to the literature, the most frequently used definitive treatment method for SCCB seems to be surgery
[2] [3] [6]. Koay et al. compared cystectomy with bladder-sparing approaches in a retrospective study [3]. The
bladder-sparing approach involved transurethral resection of the bladder tumor combined with chemotherapy
and radiation [3]. Their comparison showed that there was no difference in terms of overall survival or cancer-
specific survival (p < 0.05) [3]. On the other hand, it was shown that radiation improved overall survival in pa-
tients with regional-stage disease (p < 0.05) [3]. Our data also showed that radiotherapy was effective for con-
trolling a tumor in the pelvis. An effect on symptoms of gross hematuria was also observed. In five patients with
hematuria as the initial presentation, the gross hematuria disappeared after radiotherapy. Local control without
severe complications such as bleeding and constriction of the bladder was accomplished in all patients. For the
patient’s quality of life, it is reasonable to consider radiotherapy as the first choice. Cheng et al. reported 64 pa-
tients with small cell carcinoma of the bladder [8]. Thirty-eight patients (59%) underwent cystectomy and 66%
of the patients had lymph node metastases at the time of cystectomy [8]. The 1-year and 5-year disease-specific
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Figure 2. Local control, overall survival and progression-free survival in
patients with SCCB. Kaplan-Meier survival curves for patients with SCCB
show OS (solid line), local control rate (dashed line) and PFS (another

dashed line).
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Figure 3. Progression-free survival of patients who received chemotherapy
that of patients who did not receive chemotherapy. Kaplan-Meier survival
curves are shown for patients with SCCB stratified according to treatment
with chemotherapy (solid line) or without chemotherapy (dashed line). Two
patients with no chemotherapy had local and distant relapse within 12
months after radiotherapy. No significant difference was found between the
two groups (p = 0.107).

survival rates in patients who underwent cystectomy were 57% and 16%, respectively, and 1-year and 5-year
disease-specific survival rates in patients who did not undergo cystectomy were 55% and 18%, respectively [8].
No significant survival difference was found between patients who underwent cystectomy and those who did not
(p=0.65) [8].

Schreiber et al. reported overall survival for 109 patients with stage Il disease [6]. The median OS of the pa-
tients who underwent cystectomy was 40 months (95% CI: 5.5 - 74.5), and the 3-year and 5-year OS rates for
those patients were 51.7% and 48.7%, respectively [6]. On the other hand, the median OS of patients who were
treated with radiotherapy alone was 18 months (95% CI: 16.7 - 35.3), and the 3-year and 5-year OS rates for



H. Akamatsu et al.

Table 2. Acute toxicity according to the bladder-sparing approach in the patients with the SCCB.

Grade 0 Grade 1 Grade 2 Grade > 3
WBC 1 0 1 4
Hb 0 2 2 2
Plat 2 1 2 1
Hematuria 1 5 0 0
Obstruction 4 0 2 0
Diarrhea 6 0 0 0

Abbreviations: WBC = white blood cells, Hb = hemoglobin, Plat = platelet.

Table 3. RTOG/EORTC late radiation morbidity scoring scheme.

Bladder Number of patients
Grade 1 Slight epithelial atrophy; minor telangiectasia (microscopic hematuria) 0
Grade 2 Moderrate frequency; generalized telangiectasia; intermittent macroscopic hematuria 0
Grade 3 Obstruction or bleeding requiring surgery 0
Grade 4 Necrosis / perforation fistula 0

Rectum Number of patients
Grade 1 Mild diarrhea; mild cramping: bowel movement 5 times daily; slight discharge or bleeding 0

Moderate diarrhea and colic; bowel movement >5 times daily; excessive rectal mucus;

Grade 2 intermittent bleeding 0
Grade 3 Obstruction or bleeding requiring surgery 0
Grade 4 Necrosis/perforation fistula 0

those patients were 30.1% and 25.1%, respectively [6]. OS was significantly better for patients who underwent
cystectomy (p = 0.01) [6]. Since the study by Schreiber et al. was a retrospective study using a large database,
detailed information about the patients in each group was not sufficient. For patients with comorbidities or of
advanced age for whom surgery or chemotherapy is difficult, radiotherapy might be considered as a potential
adaptation. There is a possibility of some selection bias with regard to which patients received cystectomy or
definitive radiation.

Local control was achieved in 5 of the 6 patients in the present study, and rate of local control in the literature
is quite high. When considering QOL of the patients, cystectomy may not always be necessary for localized
SCCB.

Karpman et al. reviewed 23 reported cases of SCCB treated with primary chemoradiotherapy [9]. In their se-
ries, the median radiation dose was 60 Gy [9]. Seventy percent of the patients were alive after a median follow-
up period of 34 months, and local control was achieved in most of the patients [9]. In our facilities, the most
frequently used radiation dose for SCCB was 60 Gy. The HF technique was used at the discretion of each facili-
ty, because it seemed to be reasonable for preventing gastrointestinal toxicity. The final results of treatment
outcome will need a longer follow-up period, but the initial therapeutic effect in the bladder was good, with mi-
nimal acute adverse effects.

In our study, only one of the six patients developed local recurrence in the field margin that was irradiated
with approximately 30 Gy, and there was no patient who developed local recurrence when the entire bladder
was irradiated with more than 50 Gy. The patient who developed local recurrence was an 83-years-old man
(Table 1, Pt. 5). He was irradiated with 30 Gy to a small part of the pelvis, and irradiation was continued with a
total dose of 60 Gy to his bladder and tumor. There was local recurrence in external iliac lymph node of the field
margin, which was irradiated with approximately 30 Gy 11.8 months after radiotherapy. Salvage surgery was
not performed, and chemotherapy was performed after the recurrence had been detected. He is alive with disease
at 25.4 months after radiotherapy. From these data, 60 Gy to the GTV can achieve a good local control rate
without late severe toxicity. Irradiated fields seem to be favorable for local control including the lymph node re-
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gion in the pelvis. Although the usefulness of prophylactic nodal irradiation remains unclear, there was lymph
node recurrence in the para-aortic region in 2 of the 6 patients. Both of whom had a recurrence in PALN didn’t
received chemotherapy in initial treatment because of their advanced age and comorbidity. One patient was
77-year-old man with limited disease and slightly decreased respiratory function. Extensive local and systemic
relapse occurred 11 months after treatment (Table 1, Pt. 5). The other patient was an 83-year-old man with li-
mited disease (Table 1, Pt. 5). Local and distant relapse occurred in external iliac lymph node, PALN and lung
11.8 months after radiotherapy. There was no recurrence in his bladder. When patients who received cystectomy
were included, metastasis to the para-aortic lymph nodes was observed in 45.5% of the patients (n = 5/11).
However, most patients with PALN relapse also had systemic relapse at a same time. The trend for relapse has
been equivocal so far. As mentioned above, further investigation of those hypotheses is needed because the
small number of patients in the present study is an obvious limitation.

Mukesh et al. reported that the median survival period was 33 months for patients receiving chemotherapy vs
3 months for patients with no chemotherapy [10]. Bex et al. conducted a retrospective study on 17 patients with
limited disease who were treated with chemo-radiotherapy at the Netherlands Cancer Institute [11]. All patients
received platinum-based chemotherapy prior to local radiotherapy with 56 - 70 Gy [11]. A complete response
was achieved in 15 patients (88%) and median OS was 32.5 months (p = 0.028) [11]. The result of the present
study is inconsistent with results of other studies [3] [10] [11]. Standard chemotherapy regimens for small cell
carcinoma of the bladder have not been established. Systemic chemotherapy has an important role for small cell
carcinoma of the bladder because the pathological characteristics of small cell carcinoma include a high tenden-
cy for early recurrence or metastasis. Patients with small cell lung cancer can show a high response rate to che-
motherapy [5]. The first-line treatment of choice in extensive-stage SCLC is four to six cycles of etoposide
combined with a platinum salt (cisplatin or carboplatin) [5]. For limited-stage SCLC, early administration of 45
Gy with concurrent etoposide and cisplatin at systemic doses is supported by current evidence [5].

As mentioned above, optimal regimens for extrapulmonary small cell carcinoma have not been clearly estab-
lished [4]. However, many studies have shown that platinum-based regimens for small cell carcinoma of the
lung were also effective for small cell carcinoma of extrapulmonary origins [4] [12]-[15].

Prophylactic cranial irradiation (PCI) for SCLC patients in complete remission after chemotherapy and radio-
therapy has become a standard treatment. The incidence of brain metastasis ranges from 20% to 30% in SCLC
patients with limited disease [16] and up to 40% in SCLC patients with extensive disease [17]. Aupérin et al.
reported that PCI reduced the risk of total brain metastasis (59% vs. 33% at 3 years) and improved survival rate
(3-year survival from 15% to 21%) in SCLC patients [16]. Bex et al. reviewed reports on brain metastasis of
small cell carcinoma of the bladder and reported that the pooled estimate of the cumulative incidence of brain
metastasis was 10.5% (95% CI: 7.5% to 14.1%) [18]. Although the incidence of brain metastases in SCCB was
reported to be low compared with that in SCLC, brain metastasis occurred in two (33.3%) of the six patients in
this study. One patient had distant metastases in PALN at primary diagnosis, and multiple metastases occurred
in the liver, plura, and brain (Pt. 4). The only site of recurrence in the other patient was the brain. Brain metasta-
sis was found in that patient 18 months after primary treatment, and he had remained in complete remission in
the extracerebral region for 33 months until he died (Pt. 2). Alrele et al. suggested that brain metastases were
strongly asssosiated with the presence of bulky, higher stage tumors (>T3b, N+ or M+) in SCCB [19]. It was
reported that seven out of the eight patients with brain metastases had no progressive tumor in the extracerebral
region [18]. When patients with ED achieve remission, they may benefit from PCI. If a multimodality approach
including radiotherapy improves the prognosis of small cell carcinoma of the bladder, it is probable that brain
metastasis will become a prognosis factor.

The most frequent early toxicity in this study was hematotoxity (Table 2). The patients with more than grade
3 of hematotoxity all received chemotherapy. Transurethral catheterization was needed in two patients (Table 2
and Table 3). In the patient with bladder tamponade that resulted from uncontrolled gross hematuria, bilateral
nephrostomy catheters were inserted before treatment (Pt. 4). After the initial treatment, gross hematuria disap-
peared and the nephrostomy catheters were removed. However, a transurethral catheter was needed because of
difficulty in urination. Another patient needed a transurethral catheter because of his general conditions as a re-
sult of pneumonitis (Pt. 6). Grade 1 of late adverse reaction in the bladder was observed in two patients (Pt. 3
and Pt. 4). Gross hematuria from bladder diverticulum occurred in one patient 26 months after initial treatment
(Pt. 3). The gross hematuria disappeared after conservative management for a week. There was no microscopic
or gross hematuria after the diverticular bleeding had stopped.
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The obvious limitations of this small retrospective study include a small number of patients, retrospective data,
selection bias, and heterogeneous treatment. Further investigation and large-prospective evaluation to develop
more effective therapies for SCCB are needed. However, this study showed the usefulness of bladder preserva-
tion in terms of patient’s QOL. From such a point of view, there is an important role of this study as a prelimi-
nary study for further studies in the future.

5. Conclusion

Bladder-sparing therapy using chemotherapy and radiotherapy can result in good local control and may become
one of the standard treatment choices.
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