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ABSTRACT
 

Purpose: To describe the clinical characteristics, treatment patterns, and outcomes in 
patients with small cell bladder cancer at our institution, including those who received 
prophylactic cranial irradiation (PCI) for the prevention of intracranial recurrence.
Materials and Methods: Patients with small cell bladder cancer treated at a single insti-
tution between January 1990 and August 2015 were identified and analyzed retrospec-
tively for demographics, tumor stage, treatment, and overall survival.
Results: Of 44 patients diagnosed with small cell bladder cancer, 11 (25%) had meta-
static disease at the time of presentation. Treatment included systemic chemotherapy 
(70%), radical surgery (59%), and local radiation (39%). Six patients (14%) received 
PCI. Median overall survival was 10 months (IQR 4 - 41). Patients with extensive 
disease had worse overall survival than those with organ confined disease (8 months 
vs. 36 months, respectively, p = 0.04). Among those who received PCI, 33% achieved 
5 - year survival.
Conclusion: Outcomes for patients with small cell bladder cancer remain poor. Further 
research is indicated to determine if PCI increases overall survival in small call bladder 
cancer patients, especially those with extensive disease who respond to chemotherapy.
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INTRODUCTION

Small cell carcinoma of the bladder is a rare, 
biologically aggressive neuroendocrine cancer that 
is locally destructive and disseminates early. Due to 
the high risk of systemic relapse following surgical 
resection alone, platinum - based chemotherapy is 
recommended in the neoadjuvant setting followed 
by consolidation surgery and /or radiation in those 
who respond (1, 2). Despite this aggressive approach, 
outcomes remain poor (3).

 There has been growing enthusiasm for pro-
phylactic cranial irradiation (PCI) for those patients 

who demonstrate a response to initial chemotherapy 
to decrease the risk of intracranial metastases. Al-
though evidence for this approach is limited in small 
cell bladder cancer, there is strong evidence suppor-
ting its use in patients with small cell lung cancer, 
40 - 80% of whom develop brain metastases within 
2 years of diagnosis (4-6). Use of PCI in limited stage 
small cell lung cancer has been well established since 
the early 1990s. A meta-analysis by Auperin et al. 
showed a 5.4 percent increase in the rate of survival 
at three years (5). Phase III studies have also demons-
trated that PCI improves overall survival from 13% 
to 27% in those with extensive stage small cell lung 



ibju | ProPhylactic cranial irradiation in small cell bladder cancer

300

cancer at 1 - year (7). As a result, PCI has become 
a standard of care in some patients with small cell 
cancer of the lung. However, it is unclear if the same 
survival benefit of PCI extends to patients with extra-
pulmonary small cell carcinoma, where the reported 
incidence of brain metastases is only 5 - 18% (2, 8, 9).

 For this reason, we reviewed our institutional 
experience with small cell carcinoma of the bladder, 
including a series of patients who received PCI to in-
vestigate its use in this population.

MATERIALS AND METHODS

Study Population
 Using a Boolean search (keyword - based 

text search using logical operators such as AND, 
OR, NOT) of surgical pathology reports within the 
electronic medical record, we identified patients 
diagnosed with small cell bladder carcinoma at 
our institution between January 1990 and August 
2015. All patients had confirmed histological diag-
nosis of small cell cancer of the bladder established 
by a trained genitourinary pathologist. We further 
identified patients who received PCI. The decision 
to proceed with PCI was made at the discretion of 
the patient’s treating physician.

Outcomes
 Patient demographics, stage at presentation, 

treatment, and outcomes, including intracranial 
relapse rates and overall survival, were evaluated 
upon retrospective review of the electronic medical 
record. Overall survival was recorded from the date 
of histological diagnosis. Dates of death were ob-
tained from the medical record and a search of the 
public death records.

 The incidence of intracranial relapse was 
defined by development of a cranial metastasis du-
ring the study period. Overall survival was stratified 
by limited and extensive disease, with limited di-
sease defined as organ confined malignancy (stage 
T2 or less, N0, M0) and extensive disease defined as 
stage T3 or greater, or N1, or M1 or greater.

Statistical analysis

 Descriptive statistics were performed by 
calculating frequencies of categorical variables 

and the median and interquartile range (IQR) 
for continuous variables. Intracranial relapse 
was compared between those patients who did 
and did not receive PCI using a chi - square 
test. Overall survival was compared between 
patients with localized and extensive disease 
using a Mann Whitney U test. Analyses were 
performed using SPSS software, version 20 
(IBM Corp., Armonk, NY). Statistical signi-
ficance was defined as p < 0.05 using two 
- tailed tests. The University of Pittsburgh 
institutional review board approved the study 
(PRO15090222).

RESULTS

 Characteristics of the study population 
are summarized in Tables 1 and 2. Of 44 pa-
tients included in the study, 73% were male, 
and the median age at diagnosis was 77 years 
(IRQ 67 - 80). One third (33%) were smokers at 
the time of diagnosis. Only 2 patients (5%) had 
pure small cell carcinoma, whereas the majori-
ty (95%) had mixed histology (a predominance 
of small cell carcinoma mixed with urothelial 
carcinoma). One in four (25%) presented with 
metastasis; forty patients (91%) had stage T2 
disease or greater at the time of diagnosis.

 Overall, there was a 10.2 - month me-
dian overall survival (IQR 4 - 41) and a 16% 
5 - year survival. The majority received mul-
timodal therapy, as 59% were treated with ra-
dical surgery, 39% with local radiation, 70% 
with systemic chemotherapy, and 14% with 
PCI. When analyzed separately, patients with 
extensive disease had an overall survival of 8 
months (IQR 3 - 35) versus 36 months (IRQ 8 
- 64) in those with limited disease (p = 0.04). 
In total, 4 (9%) patients developed brain me-
tastases.

 Specific details of care and outcomes of 
patients who received PCI can be found in Ta-
ble-3. In the subset of patients treated with PCI, 
50% had extensive disease at presentation and 
there was a 33% 5 - year survival and a median 
overall survival of 30 months (IQR 6 - 100). One 
of these six patients (17%) experienced intra-
cranial relapse.
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DISCUSSION

 Small cell carcinomas of the bladder are 
aggressive malignancies with a high propensity for 
early metastasis. In our study, 25% had metastasis 
at the time of diagnosis and > 90% presented with 
stage T2 or higher, consistent with prior observa-

tional studies (3). Accordingly, 70% of patients 
were treated with local surgery or radiation com-
bined with systemic chemotherapy and 14% of 
patients were treated with PCI. The median overall 
survival was 10 months and the 5 - year survival 
was 16%. Among those who received PCI, 5 - year 
survival was 33%.

For many patients with small cell lung 
cancer, PCI is recommended for prevention of in-
tracranial relapse. Several randomized controlled 
trials show that PCI decreases brain metastases 

Characteristics n=44

Age at Diagnosis, years, (IQR) 77 (67-80)

Gender (%)  

Male 32 (73)

Female 12(27)

Smoker (%) 33 (75)

T Stage (%)  

Tis 1 (2)

T1 3 (7)

T2 19 (43)

T3 13 (30)

T4 8 (18)

N Stage (%)  

N0/NX 35 (80)

N1 5 (11)

N2/N3 4 (9)

Metastases at Diagnosis (%) 11 (25)

Radical Surgery (%) 26 (59)

Cystectomy (Ileal Conduit) 18 (41)

Cystectomy (Neobladder) 5 (11)

Aborted Cystectomy 1 (2)

Partial Cystectomy 1 (2)

Local Radiation (%) 17 (39)

Prophylactic Cranial Irradiation (%) 6 (14)

Systemic Chemotherapy (%) 31 (70)

Neoadjuvant 12 (27)

Adjuvant 16 (36)

Both 3 (7)

1-Year Survival (%) 23 (52)

5-Year Survival (%) 7 (16)
Overall Survival, median, months 
(IQR) 10 (IQR 4-41)

Table 1 - Characteristics of study population.

IQR = interquartile range

Characteristic n=6

Age at Diagnosis, years, (IQR) 77 (67-80)

Gender (%)  
Male 6 (100)

Smoker (%) 6 (100)

T Stage (%)  
Tis 1 (17)

T1 0

T2 3 (50)

T3 2 (33)

T4 0

N Stage (%)  
N0/NX 5 (83)

N1 1 (17)

N2/N3 0

Metastases at Diagnosis (%) 2 (33)

Radical Surgery (%) 2 (33)

Cystectomy (Ileal Conduit) 1 (17)

Cystectomy (Neobladder) 1 (17)

Local Radiation (%) 4  (67)

Systemic Chemotherapy (%) 5 (83)

Neoadjuvant 2 (33)

Adjuvant 2 (33)

Both 1 (17)

1-Year Survival (%) 4 (67)

5-Year Survival (%) 2 (33)

Overall Survival, median, months (IQR)
30 (IQR 
6-100)

Table 2 - Characteristics of patients treated with prophylactic 
cranial irradiation.
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and increases overall survival in patients with 
both limited - and extensive - stage small cell 
lung cancer in those who have a good response 
to initial chemotherapy (5, 7, 10), with an overall 
increase in survival at 1 - year from 13 to 27% (7). 
Meta - analyses have shown a significant decrease 
in the incidence of brain metastases with a hazard 
ratio (HR) of 0.48 (95% confidence interval [CI] 
0.39 - 0.60) (11), and a decrease in overall mor-
tality by 4.4% in patients treated with PCI (4). Of 
note, there is one contemporary randomized con-
trol trial, which questions the utility of PCI in tho-
se with extensive disease; in that trial, there was 
no survival benefit between groups (12).

 It remains unclear if the benefits of PCI 
in small cell lung cancer can be extrapolated to 
patients with small cell bladder cancer. Few of 
the published studies discussing PCI in extrapul-
monary small cell have included primary bladder 
tumors, (8, 13-17) the largest documented series 
citing only 3 patients (2). Most have discouraged 
the use of PCI in this population as the inciden-
ce of brain metastases is thought to be as low as 
5 - 18% (2, 8, 9). A pooled - analysis of prior 
studies (15) concluded that the incidence of brain 

metastases was 10.5% (95% confidence interval 
[CI] 7.5% to 14.1%), which is similar to the findin-
gs in our series (9%). However, the risk of brain 
metastases in small cell bladder cancer patients 
with extensive disease at presentation (bulky tu-
mors, advanced stage (> T3a), or non - cerebral 
metastasis) increases to 50% (18). Therefore, pa-
tients with extensive disease and a good clinical 
response to chemotherapy may benefit most from 
PCI. While further study is needed, the Canadian 
Association of Genitourinary Oncologist guideli-
nes recommend offering PCI in this group, due to 
the significant negative impact on quality of life 
and poor survival following development of cra-
nial metastasis (19).

While PCI may improve functioning by 
preventing or delaying brain metastasis, there are 
known side effects. Neurocognitive toxicities may 
preclude its use in patients where the benefit of 
the treatment is less clear. Acute toxicities are ge-
nerally mild and include anorexia, constipation, 
headaches, and leg weakness. A study by Slotman 
et al. showed hair loss and fatigue were higher 
in patients who received PCI, while there was no 
difference in emotional functioning (20). In early 

Table 3 - Disease details and outcomes of patients treated with prophylactic cranial irradiation.

Patient Agee 
Metastasis 

at Diagnosis
TMN
Stage

Pre-Treat-
ment MRI or 

CTH
Surgery Type

 Chemo-
therapy

Type 
Response 
to Chemo-

therapy

Local 
Radiation

Cranial 
relapse

Extra 
Cranial 
Relapse

Local 
Recurr-

ence

Survival 
(mths)

1 79 Yes T2bNxMx MRI Yes TURBT Yes Neo Yes Yes No Yes Yes 23.8

2 75 No T3bN1Mx MRI Yes CxIC Yes Neo Yes No No Yes Yes 6.5

3 72 Yes T3NxMx MRI Yes TURBT Yes Adjuv Yes Yes Yes Yes Yes 4.2

4 70 No TisN0Mx MRI Yes CxNB Yes Neo Yes No No No No 77.7

5 78 No T2NxMx CTH Yes TURBT Yes Adjuv Limited Yes No Yes Yes 36.3

6 49 No T2NxMx CTH Yes TURBT Yes Neo Yes Yes No No Yes 166.4

All patients were male and had a smoking history

Adjuv = Adjuvant Chemotherapy; CTH = Computerize Tomography of the Head; MRI = Magnetic Resonance Imaging of the Head; Neo = Neoadjuvant Chemotherapy; 
CxIC = Radical Cystectomy with Ileal Conduit Diversion; CxNB = Radical Cystectomy with Neobladder Diversion 
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treatment techniques, there were significant neu-
rologic sequelae. However, contemporary PCI has 
fewer long - term effects and the clinical signifi-
cance of these effects is unclear. Old age (> 60), 
concurrent administration with chemotherapy, 
and high radiation doses have all been associated 
with the neurotoxicity of PCI (21-23). While self - 
reported decline of cognitive functioning has been 
reported (24), a number of prospective randomized 
control trials in the 1990s showed no clinically 
significant long - term neurocognitive effects in 
PCI patients (25, 26). Moreover, baseline neuro-
cognitive function may be impaired prior to PCI 
in small cell cancer patients, further complicating 
this research (23). Methods to reduce neurotoxici-
ty are underway, including hippocampal avoidan-
ce, which has resulted in durable in - brain control 
and an absence of neurocognitive decline (27, 28).

The findings of this study must be conside-
red in the context of several limitations. Given the 
rarity of this disease, our series is limited to a small 
number of patients. However, our experience adds 
to the current body of literature describing this rare 
condition and, to our knowledge, includes the lar-
gest series of patients treated with PCI. Second, we 
did not have a method to study cognitive or quality 
- of - life effects of PCI in our cohort and therefore 
cannot comment on the tolerability or side effects 
of this treatment. Third, patients were primarily 
male and treated at a large academic medical center. 
Therefore, these results may not be generalizable to 
other populations. Lastly, not all patients in the stu-
dy had baseline MRIs. Thus, some patients may have 
had occult brain metastasis at the time of presenta-
tion and may be incorrectly categorized.

 Though the benefits of PCI in patients 
with extrapulmonary small cell carcinoma have 
been questioned, there may be benefit in select 
patients, particularly those who present with ex-
tensive disease and a high risk of brain metastasis 
who show an initial response to chemotherapy. 
Further study is warranted to examine both the 
benefits and neurocognitive risks of PCI in this 
population.

CONCLUSIONS

 PCI is now standard of care in some small 
cell lung cancer patient populations where it has 
been shown to increase overall survival. We present 
the largest documented cohort of small cell bladder 
cancer patients who were treated with PCI. Further 
research is indicated to determine if PCI may also 
increase overall survival in small call bladder cancer 
patients, especially those with extensive disease who 
have a response to chemotherapy.

CONFLICT OF INTEREST

None declared.

REFERENCES

1. Patel SG, Stimson CJ, Zaid HB, Resnick MJ, Cookson MS, 
Barocas DA, et al. Locoregional small cell carcinoma of the 
bladder: clinical characteristics and treatment patterns. J 
Urol. 2014;191:329-34.

2. Lester JF, Hudson E, Barber JB. Bladder preservation in 
small cell carcinoma of the urinary bladder: an institutional 
experience and review of the literature. Clin Oncol (R Coll 
Radiol). 2006;18:608-11.

3. Koay EJ, Teh BS, Paulino AC, Butler EB. A Surveillance, 
Epidemiology, and End Results analysis of small cell 
carcinoma of the bladder: epidemiology, prognostic 
variables, and treatment trends. Cancer. 2011;117:5325-33.

4. Viani GA, Boin AC, Ikeda VY, Vianna BS, Silva RS, Santanella 
F. Thirty years of prophylactic cranial irradiation in patients 
with small cell lung cancer: a meta-analysis of randomized 
clinical trials. J Bras Pneumol. 2012;38:372-81.

5. Aupérin A, Arriagada R, Pignon JP, Le Péchoux C, Gregor 
A, Stephens RJ, et al. Prophylactic cranial irradiation for 
patients with small-cell lung cancer in complete remission. 
Prophylactic Cranial Irradiation Overview Collaborative 
Group. N Engl J Med. 1999;341:476-84.

6. Zhang W, Jiang W, Luan L, Wang L, Zheng X, Wang G. 
Prophylactic cranial irradiation for patients with small-cell 
lung cancer: a systematic review of the literature with meta-
analysis. BMC Cancer. 2014;14:793.



ibju | ProPhylactic cranial irradiation in small cell bladder cancer

304

7. Slotman B, Faivre-Finn C, Kramer G, Rankin E, Snee M, 
Hatton M, et al. Prophylactic cranial irradiation in extensive 
small-cell lung cancer. N Engl J Med. 2007;357:664-72.

8. Yazıcı O, Ozdemir NY, Sendur MA, Aksoy S, Zengin N. 
Current approaches for prophylactic cranial irradiation in 
extrapulmonary small cell carcinoma. Curr Med Res Opin. 
2014;30:1327-36.

9. Mukesh M, Cook N, Hollingdale AE, Ainsworth NL, Russell 
SG. Small cell carcinoma of the urinary bladder: a 15-year 
retrospective review of treatment and survival in the Anglian 
Cancer Network. BJU Int. 2009;103:747-52.

10. Arriagada R, Le Chevalier T, Rivière A, Chomy P, Monnet 
I, Bardet E, et al. Patterns of failure after prophylactic 
cranial irradiation in small-cell lung cancer: analysis of 505 
randomized patients. Ann Oncol. 2002;13:748-54.

11. Meert AP, Paesmans M, Berghmans T, Martin B, Mascaux 
C, Vallot F, et al. Prophylactic cranial irradiation in small cell 
lung cancer: a systematic review of the literature with meta-
analysis. BMC Cancer. 2001;1:5.

12. Takahashi T, Yamanaka T, Seto T, Harada H, Nokihara H, Saka 
H, et al. Prophylactic cranial irradiation versus observation 
in patients with extensive-disease small-cell lung cancer: a 
multicentre, randomised, open-label, phase 3 trial. Lancet 
Oncol. 2017;18:663-71.

13. Naidoo J, Teo MY, Deady S, Comber H, Calvert P. Should 
patients with extrapulmonary small-cell carcinoma 
receive prophylactic cranial irradiation? J Thorac Oncol. 
2013;8:1215-21.

14. Brennan SM, Gregory DL, Stillie A, Herschtal A, Mac Manus M, 
Ball DL. Should extrapulmonary small cell cancer be managed 
like small cell lung cancer? Cancer. 2010;116:888-95.

15. Bex A, Sonke GS, Pos FJ, Brandsma D, Kerst JM, Horenblas 
S. Symptomatic brain metastases from small-cell carcinoma 
of the urinary bladder: The Netherlands Cancer Institute 
experience and literature review. Ann Oncol. 2010;21:2240-5.

16. Carranza OE, Castañón E, Abella LE, Zudaire ME, Castillo A, 
Arévalo E, et al. Clinical management of small-cell carcinoma 
of the urinary tract: a 10-year single-center’s experience. Clin 
Genitourin Cancer. 2013;11:168-74.

17. Pervez N, El-Gehani F, Joseph K, Dechaphunkul A, Kamal 
M, Pertschy D, et al. Genitourinary small-cell carcinoma: a 
single-institution experience. Curr Oncol. 2013;20:258-64.

18. Siefker-Radtke AO, Kamat AM, Grossman HB, Williams DL, 
Qiao W, Thall PF, et al. Phase II clinical trial of neoadjuvant 
alternating doublet chemotherapy with ifosfamide/
doxorubicin and etoposide/cisplatin in small-cell urothelial 
cancer. J Clin Oncol. 2009;27:2592-7.

19. Eckert F, Gani C, Bamberg M, Müller AC. Cerebral metastases 
in extrapulmonary cell carcinoma. Implications for the use 
of prophylactic cranial irradiation. Strahlenther Onkol. 
2012;188:478-82.

20. Slotman BJ, Faivre-Finn C, Kramer GW, Rankin E, Snee M, 
Hatton M, et al. [Prophylactic cranial irradiation in patients 
with extensive disease caused by small-cell lung cancer 
responsive to chemotherapy: fewer symptomatic brain 
metastases and improved survival]. Ned Tijdschr Geneeskd. 
2008;152:1000-4.

21. Ahles TA, Silberfarb PM, Herndon J 2nd, Maurer LH, Kornblith 
AB, Aisner J, et al. Psychologic and neuropsychologic 
functioning of patients with limited small-cell lung cancer 
treated with chemotherapy and radiation therapy with or 
without warfarin: a study by the Cancer and Leukemia Group 
B. J Clin Oncol. 1998;16:1954-60.

22. Johnson BE, Patronas N, Hayes W, Grayson J, Becker B, 
Gnepp D, et al. Neurologic, computed cranial tomographic, 
and magnetic resonance imaging abnormalities in patients 
with small-cell lung cancer: further follow-up of 6- to 13-
year survivors. J Clin Oncol. 1990;8:48-56.

23. Wolfson AH, Bae K, Komaki R, Meyers C, Movsas B, Le 
Pechoux C, et al. Primary analysis of a phase II randomized 
trial Radiation Therapy Oncology Group (RTOG) 0212: 
impact of different total doses and schedules of prophylactic 
cranial irradiation on chronic neurotoxicity and quality of life 
for patients with limited-disease small-cell lung cancer. Int J 
Radiat Oncol Biol Phys. 2011;81:77-84.

24. Gondi V, Paulus R, Bruner DW, Meyers CA, Gore EM, 
Wolfson A, et al. Decline in tested and self-reported cognitive 
functioning after prophylactic cranial irradiation for lung 
cancer: pooled secondary analysis of Radiation Therapy 
Oncology Group randomized trials 0212 and 0214. Int J 
Radiat Oncol Biol Phys. 2013;86:656-64.

25. Arriagada R, Le Chevalier T, Borie F, Rivière A, Chomy P, 
Monnet I, et al. Prophylactic cranial irradiation for patients 
with small-cell lung cancer in complete remission. J Natl 
Cancer Inst. 1995;87:183-90.

26. Gregor A, Cull A, Stephens RJ, Kirkpatrick JA, Yarnold JR, 
Girling DJ, et al. Prophylactic cranial irradiation is indicated 
following complete response to induction therapy in small 
cell lung cancer: results of a multicentre randomised 
trial. United Kingdom Coordinating Committee for Cancer 
Research (UKCCCR) and the European Organization for 
Research and Treatment of Cancer (EORTC). Eur J Cancer. 
1997;33:1752-8.



ibju | ProPhylactic cranial irradiation in small cell bladder cancer

305

27. Aherne N, Tune D, Ross A, Dwyer P, Last A. Last. Hippocampal 
Avoidance Prophylactic Cranial Irradiation in Small Cell Lung 
Carcinoma. Int J Radiat Oncol Biol Phys, 2017. 98: p. 248. 
available at. <https://www.redjournal.org/article/S0360-
3016(17)30215-8/abstract>

28. Clinicaltrials.gov. NRG-CC003. Whole-Brain Radiation 
Therapy With or Without Hippocampal Avoidane in Treating 
Patients with Limited Stage or Extensive Stage Small Cell 
Lung Cancer [cited 2017 07/31/2017]; Phase II/III Clinical 
Trial]. Available at. <https://clinicaltrials.gov/ct2/show/
NCT02635009?term=NRG-CC003&recrs=a&cond=Small+C
ell+Lung+Cancer&rank=1>

______________________
Correspondence address:

Tara Nikonow Morgan, MD
3471 Fifth Avenue, Suite 700
Pittsburgh, PA 15213, U.S.A

Fax: +1 412 692-4101
E-mail: nikonowtn@upmc.edu


