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Abstract: One of the most commonly used surgical operations among patients with bladder 

cancer (BC) is radical cystectomy (RC), which includes the removal of the entire bladder along 

with the surrounding lymph nodes and other nearby organs that are affected by malignant 

neoplasms. During this operation, the most important stage that has a direct impact on the further 

quality of life of the patient is the choice of the method of uroderivation (UD).  

Patients and Methods: Have been reviewed retrospectively the clinical records of 586 patients 

who had BC RC at the Oncourological Department of the Sverdlovsk Regional Oncological 

Dispensary (SROD) between December 2001 and May 2021 after RC with three methods of UD: 

external urine removal, internal urine removal, intestinal reservoir. 

Results: The direct dependence of the presence and severity of some complications after RC on 

the method of urine removal chosen by the oncologist surgeon were determined. The analysis of 

survival curves was carried out, as well as the 5- and 10-year survival rate of patients of the 

SROD after RC. According to the results of the analysis, it was found that the worst survival was 

observed in patients with external urine diversion, the best survival was found in patients with 

internal urine diversion (p < 0.05).  

Conclusions: Urinary diversion is definitely an important stage in the performance of such a 

surgical intervention as RC. The study revealed statistically significant differences between 

patient survival curves (p < 0.05) plotted for different groups of urinary diversion and differences 

between the medians of several types of survival for the groups considered (p < 0.05). 
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Background 

According to the World Health Organization (WHO) data for 2020, BC is during the ten most 

widespread localizations of malignant neoplasms 1. In men, BC is the seventh most widespread 

type of cancer 2-4. Although the yearly BC incidence rate is approximately 4 times higher in men 

than in women, the 5-year general survival rate is higher in men compared with women (66% 

against 60%) 5,6. 

In a number of cases, BC takes a particularly aggressive course. One of the main problems is 

that some of these tumors do not respond to conservative medication treatment and radiotherapy. 

In these cases, RC may be a good treatment option even for locally spread tumors 7,8.  

RC is one of the principal treatments for muscle-invasive and non-muscle-invasive BC with a 

high risk of progression 9. In terms of complexity, RC involving various types of urinary 

diversion is considered one of the most difficult interventions in cancer treatment.  

In the literature, one may often come across patient survival estimates for various 

combinations of preoperative characteristics in BC patients 2,9-12. However, it is often overlooked 

that one of the most important stages in this surgical intervention is the application of one of the 

possible methods of UD 13. 

The purpose of this study is to analyze the survival of patients after RC with the use of three 

methods of urinary diversion. 
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Patients and methods 

The study reported was carried out at the SROD. We reviewed retrospectively the clinical 

records of 586 patients who had BC RC at the Oncourological Department of the SROD 

(Ekaterinburg, Sverdlovsk region, Russia) between December 2001 and May 2021. 

The study involved 523 men (89.3%) and 63 women (10.7%) aged 28 to 81 years. The 

average age of the subjects was 59.8 ± 8.6 years. 

The patient data were divided into the following categories: demographic, preoperative, 

operative, postoperative, pathological, and clinical. 

Surgical Procedures. The retrospective analysis included only patients with BC and 

excluded patients subjected to salvage or palliative cystectomy. RC and lymph node dissection 

were performed by the standard techniques. The extent of lymph node dissection needed was 

determined by the surgeon and varied from standard intervention including distal common ileac, 

external and internal ileac, hypogastric, obturator and paravesical lymph nodes to extended 

lymphadenectomy which included these lymph nodes and the lymph nodes along the proximal 

segment of the common ileac artery and the distal segments of the aorta and the inferior vena 

cava. The lymph nodes removed from each anatomic zone were presented in the form of a 

separate package. Urinary diversion was performed by ureterocutaneostomy or transuretero-

ureterocutaneostomy, formation of an ileal conduit, and orthotopic replacement of the bladder by 

a segment of the small or large intestine. 

In terms of UD type, the patients were divided by a specialist into three groups: 

Group 1 – patients with external urinary diversion (ureterocutaneostomy (UCC) or 

transuretero-ureterocutaneostomy (TUUCC)); 

Group 2 – patients with urinary diversion into an isolated segment of the ileal intestine 

(patients with Bricker ileoconduit or Turnbull stoma); 

Group 3 – patients with orthotopic intestinal reservoirs (Camey I, Melchior, Hautmann, 

Studer, J-type neobladder, and a large intestine reservoir). 

Fig. 1 shows that 82 patients (14%) had had UCC and TUUCC; 373 (64%) patients had had a 

Bricker or Turnbull urinary diversion intervention, and 131 patients (22%) had been provided 

with an intestinal neobladder. 

 
Figure 1. Distribution of patients by urinary diversion group 



2024 64(4 )

14

Pathological Assessment. All surgical samples were processed in accordance with standard 

pathological techniques. The tumors were classified according to the 2010 TNM staging system 

of the Union for International Cancer Control (UICC). 

Follow Up. After the RC, patients had a follow-up every three months during the first year, 

and every 6 months during the next 2-6 years, then once annually. Follow-up included: history 

taking, physical examination, general blood and urine tests, and biochemical blood analysis. 

Imaging included thorax X-raying, ultrasonic examination, and abdominal and pelvic computer 

tomography every 6 and 12 month after the surgery and then annually. Considering indications, 

we performed osteo- and nephro-scintigraphy, pelvic MRT, and 18-FDG PET-CT. Loco-regional 

relapse was defined as a recurrence in the pelvic cavity. Remote metastases were confirmed by 

imaging and, in some cases, by cylindrical biopsy. A malignant tumor of the ureter was 

considered a secondary primary tumor, while a tumor occurring in the urethra was referred to 

local relapses. 

The follow-up duration median was 46 months (range: 1–230 months). 

Statistical Analysis. The causes of death were established from medical records and cancer 

register data. 

The patient groups were compared according to the type of urinary diversion (UD).  

The descriptive statistics included calculation of mean values and their standard deviations for 

normally distributed variables, and medians for quantities that did not follow the normal 

distribution law. To analyze differences in 5-year and 10-year survival rates between the groups, 

we used the comparison of proportions test 14. 

The relapse-free survival rate was calculated as the time from the radical surgical intervention 

to the first recorded relapse. Kaplan-Meier curves were used for assessing the overall survival 

rate and the relapse-free and progression-free survival rates in each group of UD technique, and 

these were used to draw comparisons using the log-rank test. Differences between the medians 

were analyzed by the Kruskal-Wallis median test.  

Comparisons between the 5-year and 10-year survival rates were visualized by heat mapping 
15-17. All statistical tests were two-sided, and the statistical significance of differences was 

estimated at α = 0.05.   

Data analysis throughout the study was performed by means of Statistica for Windows 10 

version. Heat mapping was done in MatLAB2021b. 

Results 

The clinical and pathological characteristics of the 586 patients studied are presented in Table 

1. Of these, 523 (89.2%) were men and 63 (10.8%) were women. The mean age of the patients 

was 59.8 ± 8.6 years. 
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Table 1. Clinical and pathological characteristics of the SROD patients  

Characteristics 

First Group (n=82) 

Number of Patients 

(%) 

Second Group 

(n=373) 

Number of Patients 

(%) 

Third Group 

(n=131) 

Number of Patients 

(%) 

Gender 

Males 

Females 

 

77 (93.9) 

5 (6.1) 

 

318 (85.3) 

55 (14.2) 

 

128 (97.7) 

3 (2.3) 

Age, µ+ϭ 63.4±8.3 60.9±7.9 54.4±8.5 

CACI, Me 4 3 2 

90-day lethality 2 (2.4) 3 (0.8) 1 (0.8) 

Category pT    

pT0 1 (1.2) 5 (1.3) 0 

pT1 6 (7.3)* 85 (22.8)** 47 (35.8)*** 

pT2a 6 (7.3)* 47 (12.6)** 28 (21.4)*** 

pT2b 17 (20.7) 66 (17.7) 17 (13.0) 

pT3a 9 (11.0)* 15 (4.0) 2 (1.5)*** 

pT3b 13 (15.9) 52 (13.9)** 8 (6.1)*** 

pT4a 11 (13.4) 28 (7.5)** 5 (3.8)*** 

pT4b 0 1 (0.3) 0 

Non-muscle invasive 

relapse of BC 

6 (7.3) 33 (8.9) 16 (12.2) 

Muscle invasive relapse 

of BC 

13 (15.9) 41 (11.0) 8 (6.1) 

Category pN    

pN0 65 (79.3) 285 (76.4)** 121 (92.4)*** 

pN1 6 (7.3) 31 (8.3) 6 (4.6) 

pN2 6 (7.3) 42 (11.3)** 3 (2.3)*** 

pN3 5 (6.1) 15 (4.0) 1 (0.8) 
*Statistically significant differences between the 1st and 2nd groups of patients (α= 0.05); 
**Statistically significant differences between the 2nd and 3rd groups of patients (α= 0.05); 
***Statistically significant differences between the 1st and 3rd groups of patients (α= 0.05). 

Pathological staging confirmed that among the 563 (96.8%) subjects with lymph node 

dissection, there were metastases only in 114 (20.2%) patients. The average number of lymph 

nodes removed from one patient was 20 (range: 1–63), and the mean number of positive lymph 

nodes was 1 (range: 0–37). More detailed characteristics of the patients are presented in Table 1. 

Analysis of Survival Curves for Patients with Three Different Techniques of UD. One of 

the principal methods for the evaluation of a treatment and identification of regularities in 

expected event occurrence in clinical practice is survival curve plotting. The survival curve 

defines the probability of surviving any time-point after the onset of a certain initial event.  

The estimates of SROD patient survival rates after an RC with different methods of urinary 

diversion were used to plot survival curves shown in Figures 2-4. 



2024 64(4 )

16

 
Figure 2. Relapse-free survival curves for SROD patients after RC with different methods of 

urinary diversion 

 
Figure 3. Progression-free survival curves for SROD patients after RC with different methods of 

urinary diversion 
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Figure 4. Overall survival curves for SROD patients after RC with different methods of urinary 

diversion 

Analysis of Survival Medians in the Groups with Different Techniques of UD. Medians 

for each type of survival were computed for all groups studied (Table 2). The Kruskal-Wallis 

median test was applied and revealed statistically significant differences between the medians of 

all types of patient survival in the three groups at a significance level of α = 0.05. 

Table 2. Median survival rates of SROD patients with different methods of UD 

Median, months 
First Group  

(n=82) 

Second Group  

(n=373) 

Third Group  

(n=128) 

Relapse-free survival 

median 

30 75 154 

Progression-free 

survival median 

28 85 151 

Overall survival rate 37 78 154 

Analysis of 5-year and 10-year Survival of Patients with Three Different Techniques of 

UD. One of the key indicators in cancer statistics is 5-year and 10-year patient survival rates. 

Cancer-specific survival reflects patient lethality attributed exclusively to cancer. Overall 

survival is associated with patient lethality due both to malignant neoplasms and non-cancer 

causes in aggregate. Relapse-free survival reflects lethality associated with recorded clinical 

relapses. Progression-free survival characterizes lethality connected with the progression of a 

malignant tumor. 

The 5-year and 10-year cancer-specific survival rates for the entire cohort of patients was 

70.1% and 66.3%, respectively, while the 5-year and 10-year levels of overall survival were 
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61.7% and 55.6%, respectively. The 5-year and 10-year relapse-free survival rates were 60.9% 

and 55.6%, respectively. For progression-free survival, the 5-year and 10-year survival indicators 

were 60.9% and 55.3%, respectively. 

The results of the analysis were used to construct heat maps, shown in Figure 5. The 

significance of the differences between the survival rates were estimated by the comparison of 

proportions test. In our study, we used a color scale that is more convenient for perception: from 

black color, meaning the lowest rate of survival, to white, i.e. the highest percentage of surviving 

patients. 

 
Figure 5. The heat maps of overall (a), relapse-free (b), progression-free (c) and cancer-specific 

(d) survival rates in the three groups of SROD patients with different techniques of urinary 

diversion in different urinary diversion time intervals  
*Statistically significant differences between the 1st and 2nd groups of patients (α= 0.05);  

**Statistically significant differences between the 2nd and 3rd groups of patients (α= 0.05); 

***Statistically significant differences between the 1st and 3rd groups of patients (α= 0.05). 

Discussion 

Table 1 demonstrates that the patients of the first group in terms of UD technique were the 

most advanced in age, and it is this group that showed the highest value of the comorbidity 
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index. An analysis of the BC incidence rate in our sample revealed the same gender differences 

as in previous studies: in men, BC occurs more than 4 times more often than in women 5,6.  

Indicators such as annual mortality and mortality are the most significant for assessing the 

timeliness of breast cancer treatment. The results of our study are consistent with the data 

obtained in the study by Chemakina A.A. et. al., according to which in the Russian Federation 

the rates of one-year and total mortality were 22.4% and 14.4%, respectively 19. No statistically 

significant differences in 90-day lethality were discovered between the three groups of patients. 

The results of the analysis of 90-day mortality in the uroderivation groups are close to the 

results of the study by Faba O.R. et al., where mortality does not exceed 3% 9. 

For all types of survival considered, we found statistically significant differences between the 

survival curves for patients with three UD techniques. The differences between the curves were 

estimated by means of the Log-Rank Test at a significance level of α = 0.05. The lowest survival 

rate among all the types considered was demonstrated by patients from the first group (with 

external urinary diversion). The same group was the most advanced in age and had a high 

Charlson Comorbidity index. The highest survival rate (of all types) was observed in the third 

group of patients (with orthotopic intestinal neobladder). This group had a lower middle age and 

comorbidity index. The results obtained by us are consistent with the results of previous studies 
13,18,19.  

Like in the analysis of survival curves, the highest survival rate was found in Group 3 (with 

orthotopic intestinal neobladder), and the lowest, in the first group (with external urinary 

diversion). 

Heat map analysis revealed identical trends in the behavior of cancer-specific, overall, 

relapse-free and progression-free survival in the groups under consideration: the lowest survival 

rate was found in the first group of patients in all time intervals (the left column); the survival 

rates of patients in the second and third groups practically did not differ, but the highest survival 

rate was demonstrated by the patients of the third group over the entire period of the study (19 

years). 

We compared our results with the data of previous studies involving a similar sample in terms 

of gender and age structure 2. In our sample, the 5-year cancer-specific survival rate is slightly 

lower than the similar indicator of international colleagues (70.1% for the patients included in 

our study, and 70.8% for patients in Korea). 

Also comparison of the 10-year cancer-specific survival data for patients after RC showed 

insignificant differences between the results of the two studies (66.3% for the patients included 

in our study, and 65.1% for patients in Korea). A similar trend is seen also for relapse-free 

survival: a slightly lower 5-year survival rate in comparison with the results of the international 

colleagues (60.9% and 61.8%, respectively). The 10-year relapse-free survival indicators in our 

sample are lower than those of the colleagues abroad (55.6% for the patients included in our 

study, and 57.7% for patients in Korea). 

In general, the clinical results obtained in our study demonstrate that RC ensures good 

outcomes in terms of bladder-cancer patient survival. These results provide a reference standard 

against which other methods of BC treatment could be compared. 

Conclusions 

The results obtained in our study are consistent with the results of other studies that have 

found that radical cystectomy provides good survival outcomes for patients with bladder cancer. 

Urinary diversion is definitely an important stage in the performance of such a surgical 

intervention as RC. 
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The study revealed statistically significant differences between patient survival curves (p < 

0.05) plotted for different groups of urinary diversion and differences between the medians of 

several types of survival for the groups considered (p < 0.05). 

An analysis of the 5-year and 10-year survival rates showed statistically significant 

differences in all time intervals between the first and second groups (p < 0.05). The first and 

third groups differed in all time intervals of overall survival (p < 0.05). The second and third 

groups differed only on the 5- and 10-year time interval of overall survival (p=0.0034 and 

p=0.0446). The lowest overall survival rate was found in the first group of patients (with external 

urinary diversion) in all time intervals – less 41.5%. The highest overall survival rate was 

discovered in the third group of patients (with orthototopic intestinal neobladder) in the 5-year 

period – 75.6%. 

Heat maps have proven themselves to be a transparent algorithm with highly visible analysis 

results as well as easily interpretable graphical images. Based on two approaches to visualizing a 

large volume of medical and biological data, a comprehensive analysis of the influence of risk 

factors on the survival of bladder cancer patients with was carried out. The possibility of 

identifying relationships between numerical data based on visual analysis using several methods 

simultaneously has been demonstrated, which allows high-quality conclusions to be obtained. 
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