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Introduction 

Bladder cancers are generally seen in older ages and are 

more aggressive in elderly patients (1). It is more common 

in men. Usually, 25-30% is non-invasive bladder cancer, 

while 75% is invasive bladder cancer at the time of 

diagnosis. The most crucial treatment option in invasive 

bladder cancer is maximal transurethral resection (TUR) 

and radical cystectomy (RC). Due to additional diseases, 

advanced age, and surgical complications, RC cannot be 

applied (2). In these patients, another treatment option, 

bladder-sparing treatment (curative chemoradiotherapy), is 

recommended. But, curative chemoradiotherapy cannot be 

applied in patients with elderly bladder cancer, which is 

generally not suitable for surgery, due to toxicity. Curative 

radiotherapy alone is preferred more frequently than 

chemoradiotherapy. The effect of this treatment on survival 

is lower than chemoradiotherapy in many studies (3-4). 

This is a significant challenge, especially in patients who 

are 80 years and above (octogenarian). 

In this study, we examined the prognostic factors that affect 

survival and our curative radiotherapy results in patients 

with octogenarian bladder cancer. 

Material and Methods 

In this retrospective study, we evaluated 17 patients over 80 

years of age who were diagnosed with invasive bladder 

cancer in Istanbul Training and Research Hospital, 

Department of Radiation Oncology between 2011 and 

2018. TUR was applied to each patient for diagnosis and 

treatment purposes. After the TUR, we evaluated patients 

who were not eligible for surgery due to their additional 

diseases or did not want radical surgery for curative 

chemoradiotherapy (bladder preserving therapy). Before 

the treatment, all patients were given for hemogram and 

detailed biochemistry tests. The only radiotherapy was 

applied to patients who were not suitable for 

chemoradiotherapy (for bladder preservation therapy 

applied, small tumors (5 cm), unifocal disease, microscopic 

complete transurethral resection (R0-1), the absence of 

urethral obstruction or hydronephrosis, absence of lymph 

node metastasis, in situ and need not be carcinoma report). 

Patients were staged to the AJCC staging system (7th 

edition). According to the Helsinki declaration, the study 

was approved by the local ethics committee of The 

University of Health Science, Istanbul Training and 

Research Hospital, Turkey, and Human Research Ethics 
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Committee (approve number: 2020/ 2234). Informed 

consent was obtained from all patients after a thorough 

explanation of the study. 

The Charlson comorbidity index was used to assess 

comorbidities (5). Curative chemoradiotherapy (CRT) or 

radiotherapy (RT) was decided according to the patients' 

Karnofsky Performance Status (KPS). This scoring is from 

0 to 100, and we divided it as above 70 and below. 

Pathology and laboratory values were taken from hospital 

files and treatment and follow-up information from patient 

records. 

Overall survival (OS) was defined as the time between the 

date of diagnosis and the last contact or death. Disease-free 

survival (DFS) was the period between the date of 

diagnosis and the time of local tumor recurrence and 

metastasis. 

Radiotherapy and Chemoradiotherapy Data 

All patients received TUR. All patients received external 

beam RT in 1.8 to 2.0 Gy daily fractions with 18 MV 

photon beams, five days a week. Radiation doses were 

applied to the bladder or tumor to 60 Gy after 40-45Gy. 

Radiation treatment was carried out using field-in field 

IMRT and 4- field box 3-Dimension conformal technique. 

Chemotherapy protocol Cisplatin 35 mg / m
2
, weekly to be 

administered by the Medical Oncology Clinic. 

Treatment Toxicity and Follow-up  

Treatment toxicity was evaluated with the Common 

Terminology Criteria for Adverse Events (CTCAE) version 

4.0 (6). During RT, patients were assessed at least once a 

week with a clinical examination, and their blood counts 

and biochemistries were analyzed. The treatment responses 

were evaluated by using cystoscopy. Subsequent controls 

included physical examinations and cystoscopy and 

radiological imaging every three months. Follow-ups were 

conducted every three months for the first two years and 

every six months for years 3 through 5. During the follow-

up period, a magnetic resonance imaging (MRI) 

examination was requested in patients with suspected local 

or regional recurrence. 

Statistical analysis 

Nominal and ordinal data were described with frequency 

analysis, whereas scale parameters were described with 

mean and standard deviations. Kaplan Meier analysis was 

used for OS and DFS analysis. A Cox proportional hazard 

model was applied for multivariate analysis to determine 

independent prognostic factors. All analyses were 

performed at 95% confidence level with a 0.05 significance 

level at SPSS 17.0 for windows program. 

Results  

Table 1 presents some baseline characteristics of patients 

and treatment features. 

The mean age of the patients was 82.1 (range 80-89) years. 

12 (70.6%) of the patients were male, and 5 (29.4%) were 

female. All patients had a history of smoking. While 47.1% 

(8) patients were still smoking, 52.9% (9) had ex-smoker.In 

our hospital, 76.5% (13) of the patients had invasive 

urothelial carcinoma and 23.5% (4) other histopathology. In 

terms of stage, 76.5% (13) of patients were stage II, and 

11.8% (2) were stage III and IV. Karnofsky performance 

status was 61.1% (10) patients ≥70, 38.9% (7) patients had 

a <70 KPS. Considering the co-morbidity index of 

Charlson according to additional diseases, the score was 2-

3 in 55.6% (9) patients, 4-5 in 33.3% (6) patients, and 6-7 

in 11.1% (2) patients. Almost all of the patients received 

88.2% only curative radiotherapy, while only 11.2% (2) 

received chemoradiotherapy. Radiotherapy doses were 

different. Therapeutic radiotherapy doses ( 60 Gy) were 

taken by 77.8% (14) of patients. Three patients 

discontinued the treatment after 40 to 45 Gy. Recurrence 

was observed in 3 patients (56.6%), distant metastasis 

detected in 4 patients (42.5%). RT and CRT treatments 

were well tolerated. It was seen in 4 (32.5%) patients with 

grade 2 diarrhea stage II. Urinary frequency was most 

common in stage II and stage III patients. Two patients in 

stage II required hospitalization due to late side effects. 

Table 1: Patients and treatment characterics 

 Patient (n) % 

Age, Mean ± SD (years) 82.12 ± 2.64(80-89) 

Sex   

Male 12 70.6 

Female 5 29.4 

Smoking Status   

Smoker 8 47.1 

Ex-smoker 9 52.9 

Histopathology   

Invasive urothelial Ca. 13 76.5 

Other 4 23.5 

Stage   

II 13 76.5 

III 2 11.8 

Iva 2 11.8 

Karnofsky Performance Status  

≥70 10 61.1 

<70 7 38.9 

Charlson Co-morbidity Index   

2-3 9 55.6 

4-5 6 33.3 

6-7 2 11.1 

 Radiotherapy doses   

40 Gy 1 5.6 

45 Gy 2 11.1 

60 Gy 14 77.8 

Chemoradiotherapy 2 11.8 

Radiotherapy (alone) 15 88.2 

Metastasis 4 68 

Recurrence 3 56.6 

Follow-up, Mean±SD (month) 23 ± 20.48 (6-72) 

Exitus 14  

Alive 3  
SD: Standart deriviation 

Median follow-up time was 23 months (6-72 months). 

Median OS was 13 months, OS rates were 70.6% for six 

months, while 1-year survival was 35%. Overall survival, 

according to the stage, is showed in Figure-1. Median DFS 

was 14 months, DFS rates were 64.3% for six months, and 

1-year DFS was 24.1%. At the time of analysis, three 

patients were alive, and 14 patients died. 
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No factor affecting survival was found statistically 

significant in univariate analysis. According to the 

multivariate analysis, stage (p=0.049), RT doses (p=0.005), 

and Charlson co-morbidity index (p=0.020) were 

determined to be an independent prognostic factor for OS 

(Table-2). There was a threefold increase in mortality in 

patients stage III and IV as compared with the patient's 

stage II. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Similarly, RT doses were found independent prognostic 

factor for overall survival, and mortality was increased by 

214 fold in received 60 Gy compared 40 Gy in patients. 

Charlson co-morbidity index also was found independent 

prognostic factor for death and overall survival. It was 

increased by 0.1 fold score 2-3 compared 6-7 score. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2.Univariate and multivariate analyses of factors for prediction of overall-survival 

 Univariate HR 

(95% CI) 

P value 
 

Multivariate HR 

(95% CI) 

P value 

Sex     

Male 1  1  

Female 0.685(0.204-2.299) 0.541 1.101(0.008-1.365) 0.084 

Smoking Status     

Smoker 1  1  

Ex-smoker 1.440(0.447-4.643) 0.641 0.324(0.031-3.393) 0.347 

Histopathology     

   Invasive Urothelial  1  1  

   Others 1.239(0.374-4.109) 0.726 0.921(0.185-4.584) 0.920 

Stage     

II 1  1  

III 1.909(0.874-7.973) 0.105 3.009(1.003-9.029) 0.049 

Iva 0.151(0.151-2.034) 0.154 2.873(0.986-8.374) 0.053 

KPS     

≥70 1  1  

<70 1.803(0.573-5.677) 0.314 2.432(0.433-13.653) 0.313 

Charlson Co-morbidity Index     

2-3 1  1  

4-5 0.546(0.230-1.283) 0.165 0.203(0.049-8.826) 0.057 

6-7 0.674(0.231-4.726) 0.178 0.161(0.035-0.748) 0.020 

Radiotherapy doses     

60 Gy 1  1  

45 Gy 1.468(0.456-5.246) 0.678 7.834(0.694-88.429) 0.096 

40 Gy 1.791(0.500-6.4169 0.371 241.22(5.421-107.679) 0.005 

Chemoradiotherapy     

   Present 1  1  

   Absent (Radiotherapy alone) 1.791(0.370-7.973) 0.491 2.039(0.241-17.226) 0.513 

 

 

 
Figure 1: Overall survival according to the stages. 

Stage 
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Discussion 

Bladder cancer is more common in older adults. The 

average age of diagnosis is 72 years. Today, with 

increasing life expectancy, the curative treatments to be 

more critical in octogenarians.  

Maximal TUR and radical cystectomy is a primary curative 

treatment in bladder cancer. Despite the improvements in 

surgical techniques, sometimes it is not possible due to 

additional diseases. Bladder-conserving treatment (TUR 

and after chemoradiotherapy) is the preferred treatment 

option for invasive bladder cancer patients. The European 

Association of Urology Guidelines consider it appropriate 

to add radiotherapy alone or in combination with 

chemotherapy after the maximum TUR in patients who are 

not eligible for radical cystectomy (7). While 5-year overall 

survival was 36-74%, 5-year disease-free survival was 50-

82%. Similarly, in the study conducted by Erlangen 

University, the five and 10-year survival rates of patients 

receiving bladder-sparing treatment were 51% and 31%, 

respectively (8). 

However, in these studies, the patient's age is younger than 

our research. Studies with Octogenarian are generally very 

few. In these studies, patients received a TUR alone as 

primary treatment (9). The patients were then followed up. 

In our study, we applied radiotherapy or 

chemoradiotherapy after TUR. 

Fischer-valuck et al. compared treatment modalities in an 

octogenarian with muscle-invasive bladder cancer patients 

(10). They found the OS for 14 month. The 3-year and 5-

year survival rates were 26.3% and 14.5%. They found that 

the survival of CRT and radical surgery is equal to each 

other, but CRT has a superior treatment modality than 

radiotherapy alone. In our study, the median OS was 13 

months and similar to Fischer-valuck et al. study.  

However, our patients do not have three and 5-years of 

survival. Moreover, only three patients took CRT. Almost 

all patients received RT alone. Charlson's co-morbidity 

index is to use geriatric oncology patients. Our patients 

were generally found to be 2-3 points. We found that this 

score was an independent prognostic factor in multivariate 

analysis. Similar, other studies found Charlson's co-

morbidity score was an independent prognostic factor in 

octogenarians (10-11). 

Stage of bladder cancer is an essential factor that affects the 

course of the disease and survival rate. Studies conducted 

in the literature regarding the stage and progression of the 

disease, and different results have been reported (12-13-

14). We found that stage II was an independent prognostic 

factor for OS in octogenarians. 

In many studies on elderly bladder cancer, radiotherapy 

dose was applied over 60 Gy. Median 58.6 Gy (range 54-

62.8) was used in the study of Lee et al., 60-70 Gy was 

received in the study of Korpics et al., and a median 64.8 

Gy was used in the study of Hsieh et al. (15, 16, 17). 

Similar to the above studies, we applied a median of 60 Gy 

to the bladder. Curative radiotherapy dose is also an 

essential prognostic factor in elderly bladder cancer 

patients. RT was well tolerated by all patients. In our study, 

three patients received CRT, while 14 patients received 

radiotherapy alone. Patients who break the treatment were  

CRT used patients. Diarrhea and urinary frequency were 

the most common side effect. Our side effect results were 

similar to other studies (15, 16, 17, 18). 

A limitation of our study was almost all patients stage II. 

The number of patients receiving RT alone or CRT is 

minimal in terms of which one is more effective. It was not 

clear whether the cause of death was due to the additional 

disease. 

Conclusion 

According to the study results, radiotherapy alone or CRT 

can be performed in octogenarians who have longer life 

expectancies.When deciding curative treatment in patients 

with invasive bladder cancer over 80 years of age, we 

should be highly selective, especially with co-morbidity 

diseases, and we comprehensive assessment is required  
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