
Objective: In this study, we investigated recurrence rates of primary superficial bladder tumors (uroepithelial tumors) at 2-year follow-up and its 
relationship with smoking.

Methods: We retrospectively reviewed the data of 542 patients who underwent transurethral resection of bladder tumor for primary bladder tumor 
between 2006 and 2011 in our clinic. Our study included 105 patients with superficial bladder tumors, who had 2-year follow-up and ≤3 cm tumors 
in up to 3 foci. Data regarding age, gender, smoking, tumor stage, tumor grade, tumor size, number of tumors, postoperative early chemotherapy, 
induction bacillus Calmette-Guérin (BCG), adjuvant chemotherapy, recurrence within 2 years and time to recurrence were analyzed. Exposure to 
cigarette smoking was grouped as ≥20, 30, 40 pack years.

Results: Recurrence was detected in 23 patients (21.9%). There were 94 (89.5%) smokers and 11 (10.5%) non-smokers. In multivariate analysis using 
logistic regression, T category, 6-week intravesical BCG, <60 years of age and ≥20 pack year cigarette exposure were found to be effective parameters 
on recurrence (p=0.022, p=0.042, p=0.011, p=0.042, respectively). 

Conclusion: Multivariate analysis of our study revealed that ≥20 pack years of smoking shortened recurrence-free survival. Evaluation of long-term 
results of existing therapies and development of new treatment modalities are needed to better identify risk factors for recurrence of bladder tumors. 

Keywords: Bladder cancer, smoking, recurrence

Recurrence Rate of Primary Superficial Bladder Tumors 
(Uroepithelial Tumors) at 2-Year Follow-up and Its Relationship 
with Smoking

 Abstract

92

DO I: 10.4274/eamr.galenos.2018.14892
Eur Arch Med Res 2019; 35 (2): 92-7

 Bilal Çetin1,  Osman Köse1,  Ünsal Özkuvancı2,  Yüksel Yılmaz1

1İzmir Katip Çelebi University, Atatürk Training and Research Hospital, Department of Urology, İzmir, Turkey
2İstanbul University İstanbul Faculty of Medicine, Department of Urology, İstanbul, Turkey

ORIGINAL ARTICLE

Cite this article as: Çetin B, Köse O, Özkuvancı Ü, Yılmaz Y. Recurrence Rate of Primary Superficial Bladder Tumors 
(Uroepithelial Tumors) at 2-Year Follow-up and Its Relationship with Smoking. Eur Arch Med Res 2019; 35 (2): 92-7

Address for Correspondence: Bilal Çetin, İzmir Katip Çelebi University, Atatürk Training and Research Hospital, 
Department of Urology, İzmir, Turkey
Tel.: +90 505 678 42 70 E-posta: bilal_cetin@yahoo.com ORCID ID: orcid.org/0000-0002-2618-2258

©Copyright 2019 by the Health Sciences University, Okmeydanı Training and Research Hospital
European Archives of Medical Research published by Galenos Publishing House.

Received: 07.03.2018
Accepted: 27.08.2018

INTRODUCTION
According to the statistics, transitional cell carcinoma of the 

bladder is the second most common urological cancer after 

prostate cancer, and is an important cause of mortality and 

morbidity. In developed countries, it ranks 4th in men and 9th in 

women. Although there are many factors involved in the etiology 

of bladder cancer, the most important factor is smoking (1).

Most (90%) of the bladder cancers are urothelial cancers (2). 

Approximately 80% of urothelial cancers of the bladder are 

limited to mucosa and submucosa at the time of diagnosis; 

therefore, they are named as “superficial bladder tumor” or 

“non-muscle-invasive bladder cancer” (2, 3). Although tumor can 

be controlled initially, it has the feature of frequent recurrence. 

In the first 3-month follow-up, recurrence rate ranges from 0% to 

36% in single tumors and 7% to 75% in multiple tumors (4). Chen 

et al. (5) found that smoking was an independent risk factor for 

shorter recurrence-free survival in patients with T1 category, 

high-grade and multiple tumors who continued to smoke 

following bladder tumor diagnosis and primary treatment.

The aim of this study was to determine the relationship 

between the recurrence of primary superficial bladder tumors 

(uroepithelial tumors) with age, gender, tumor stage, tumor grade, 
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number of tumors, postoperative early chemotherapy, repeat-
transurethral resection of bladder tumor (re-TURBT), induction 
bacillus Calmette-Guérin (BCG), adjuvant chemotherapy and 
smoking.

METHODS
The data of 542 patients who underwent TURBT due to 
primary bladder tumor between 2006 and 2011 were evaluated 
retrospectively. Our study included 105 patients with superficial 
bladder tumors, who had 2-year follow-up and ≤3 cm tumors in 
up to 3 foci. Tumor size measurement was calculated based on 
the width of the TUR loop. Data regarding age, gender, smoking, 
tumor stage, tumor grade, tumor size, number of tumors, 
postoperative early chemotherapy, induction BCG, adjuvant 
chemotherapy, recurrence within 2 years and time to recurrence 
were analyzed. Exposure to cigarette smoking was grouped as 
≥20, 30, 40 pack years.

Following being informed about the disease and signing the 
informed consent form, the patients who were diagnosed as 
primary bladder tumor were operated. TURBT electroresection 
was performed by urology specialists. The operation was 
performed in the form of total resection, muscle sampling and 
fulguration of the tumor base.

Histopathological examinations of all patients were performed 
in the İzmir Atatürk Training and Research Hospital pathology 
laboratory. Tumors were staged according to the 2002 tumor-
node-metastasis system and were classified according to the 
World Health Organization, International Society of Urological 
Pathology 2004 tumor classification system. Cystoscopy and 
cytology follow-ups were performed quarterly in the first 2 years 
and every six months later after the diagnosis of superficial 
bladder tumor. Re-TURBT was performed in patients with 
recurrence.

Statistical Analysis

Normality of the data was assessed using one sample 
Kolmogorov-Smirnov test, histogram, Q-Q plot and box plot 
graphics. Data were given as mean, standard deviation, 
frequency and percentage. Nominal variables were evaluated 
by chi-squared test with Yates’ continuity correction and 
Fisher’s exact test. Logistic regression analysis was performed to 
determine the parameters that may be effective on recurrence. 
Factors affecting recurrence-free survival were evaluated by Cox 
regression analysis. Survival analysis was performed by Kaplan-
Meier method. A two-tailed p<0.05 was accepted as statistically 
significant. Analysis was performed using SPSS 16.0 software 
program.

RESULTS
The mean age of the patients was 62.5 (±12.2) years. The 

number of smokers was 94 (89.5%) and 11 (10.5%) were non-

smokers. Eighty-nine (84.8%) patients were male and 16 (15.2%) 

were female. Of the 105 patients, 23 had recurrence (21.9%). 

The pathological findings of 72 patients (68.6%) were category 

Ta and 33 patients (31.4%) were category T1. These tumors were 

low-grade in 72 patients (68.6%) and high-grade in 33 patients 

(31.4%). No simultaneous carcinoma-in-situ was reported in any 

of the patients. Single tumor was detected in 75 patients (71.4%), 

while 30 patients (28.6%) had tumors in 2 or 3 foci (Table 1).

Postoperative early intravesical chemotherapy was performed 

in 70 patients (66.7%). The pathologies of the patients were 

evaluated, and 6-week intravesical chemotherapy (mitomycin-c, 

epirubicin) was performed in 14 patients (13.3%) and 6-week 

intravesical BCG was performed in 25 patients (23.8%). Re-TURBT 

was applied to 21 patients (20%). Deep resection with perivesical 

fat tissue visualization occurred in a total of 3 patients (2.9%), 

but no extravasation and additional complications were 

observed during postoperative follow-up. These patients did not 

receive postoperative early intravesical therapy. Only one patient 

had postoperative fever (1%), and no patient had any bleeding 

complications requiring transfusion.

In the 2-year follow-up of the patients, five of 33 patients with 

category T1 tumors and 18 of 72 patients with category Ta 

tumors had recurrence (p=0.38). Recurrence was observed in 15 

of 72 patients with low-grade tumors and in eight of 33 patients 

with high-grade tumors (p=0.89). Recurrence was found in 

seven of 21 patients who had re-TURBT and 16 of 84 patients 

who did not undergo re-TURBT (p=0.24). Recurrence occurred 

in two of 11 non-smokers and 21 of 94 smokers (p=0.99). The 

primary pathology of two non-smokers who had recurrence 

was Ta low-grade and recurrence pathology was Ta low-grade, 

and there was no progression. Recurrence was detected in 14 

of 75 patients with single tumor, and recurrence was found 

in nine of 30 patients with tumors in 2 or 3 foci (p=0.31). 

Recurrence was observed in 12 of 70 patients who underwent 

postoperative early intravesical chemotherapy and in 11 of 35 

patients who did not (p=0.16). Recurrence was observed in four 

of 14 patients who underwent postoperative 6-week intravesical 

chemotherapy and in 19 of 91 patients who did not (p=0.73). 

Recurrence was observed in six of 25 patients who underwent 

postoperative 6-week intravesical BCG and in 17 of 80 patients 

who did not (p=1). When the patients were grouped according 

to their gender, recurrence occurred in 21 of 89 male patients 

and 2 of 16 female patients (p=0.36). When the patients were 
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classified as over and under age 60, 15 of 47 patients under the 

age of 60 had recurrence and eight of 58 patients over 60 years 

of age had recurrence (p=0.046). When the smoking status of the 

patients was divided into 20-30-40 pack/year above and below, 

the rate of recurrence was not statistically significant (p=0.24, 

p=0.91, p=1, respectively). The effects of patient characteristics, 

treatments and smoking (pack/year) on the recurrence were 

shown as separate tables (Tables 1, 2 and 3).

In multivariate analysis using logistic regression, pathologic 

T category, 6-week intravesical BCG, <60 years of age and ≥20 

pack/year smoking parameters were found to be effective on 

recurrence in all patients (p=0.022, p=0.042, p=0.011 p=0.042, 

respectively) (Table 4).

In the survival analysis (Kaplan-Meier) in pathological T1 

patients, ≥40 packs/year smoking was found to be significant on 

recurrence-free survival (p=0.033) (Figure 1).

When T1 patients were evaluated with Cox regression in 

multivariate analysis, re-TURBT and ≥40 pack/year smoking were 

found to be significant in recurrence-free survival (p=0.028, 

p=0.031, respectively) (Table 5).

Figure 1. The effect of >40 pack/year smoking on recurrence-free 
survival in T1 tumors

Table 2. Effects of treatments on recurrence

Number 
of 
patients

Recurrence 
+

Recurrence 
-

 p

Re-TURBT

Yes 21 7 14
0.24**

No 84 16 68

Postoperative early IVCT*

Yes 70 12 58
0.16***

No 35 11 24

6-week IVCT*

Yes 14 4 10
0.73**

No 91 19 72

Induction BCG

Yes 25 6 19
1***

No 80 17 63

Re-TURBT: Repeat-transurethral resection of bladder tumor *IVCT: Intravesical 
chemotherapy, **Fisher’s exact probability test, ***Chi-squared test with Yates’ 
continuity correction

Table 3. Effects of pack-year of smoking on recurrence

Number 
of 
patients

Recurrence 
+

Recurrence 
-

 p*

Pack year of smoking

<20 pack year 31 4 27
0.24

≥20 pack year 74 19 55

Pack year of smoking

<30 pack year 56 12 44
0.91

≥30 pack year 49 11 38

Pack year of smoking

<40 pack year 80 18 62
1

≥40 pack year 25 5 20

*Chi-squared test with Yates’ continuity correction

Table 1. Clinical features of the patients and their effects on 
recurrence

Number of 
patients

Recurrence 
+

Recurrence 
-

 p

Gender

Male 89 21 68
0.36*

Female 16 2 14

Age

<60 years of 
age  47 15 32

0.046**
≥60 years of 
age 58 8 50

Smoking

Smoker 94 21 73
0.99*

Non-smoker 11 2 9

Pathological tumor stage

Ta 72 18 54
0.38**

T1 33  5 28

Grade

Low-grade 72 15 57
0.89**

High-grade 33 8 25

Number of tumors

Single 75 14 61
0.31**

2 or 3 30 9 21

*Fisher’s exact probability test **Chi-squared test with Yates’ continuity correction
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Regarding 72 patients with Ta pathology, recurrence was 
observed in eight of 48 patients who received postoperative 
early intravesical chemotherapy and in 10 of 24 patients who 
did not (p=0.043). In the subgroup analysis, postoperative early 
intravesical chemotherapy in low-grade group patients was 
found to be statistically associated with low recurrence rates 
(p=0.035).

DISCUSSION
In the treatment of superficial bladder tumors, the target is to 
keep recurrence and progression rates at the lowest levels. In 
a study by European Organisation for Research and Treatment 
of Cancer (EORTC) on 2596 patients with Ta and T1 tumors with 
a mean follow-up of 3.9 years (maximum 14.8 years) in 2006, 
recurrence was observed at least once in 1240 patients (47.8%). 
The mean time to first recurrence was 2.7 years (6). In our study, 
23 of 105 patients (21.9%) had recurrence. In our study, the 
recurrence rate was lower since patient group included patients 
with <3 cm tumor in up to 3 foci. The low number of tumors 
and smaller tumor size in our cohort represent low-risk group 
and the low recurrence rate can be explained in that way. In 
addition, evaluation of only the first 2 years and the majority of 
patients having Ta and low-grade bladder tumor were the other 
factors.

Smoking is the most important risk factor for bladder cancer 
and is thought to be responsible for approximately 50% of all 
patients (7, 8). Cigarette includes aromatic acid and polycyclic 

aromatic hydrocarbons excreted from the kidneys. In our 

study, 94 (89.5%) of 105 patients were smokers. There was no 

statistically significant difference between the smokers and 

the non-smokers in terms of recurrence (p=0.757). When the 

patients were divided into ≥20-30-40 pack/year smokers, there 

was no statistical significance in terms of recurrence (Table 3). 

In multivariate analysis using logistic regression, patients with 

≥20 pack/year of smoking had more recurrence compared to 

patients with less smoking or no smoking (p=0.042). Besides, 

multivariate analysis using Cox regression revealed that 

≥20 pack/year smoking decreased recurrence-free survival 

(p=0.037). Although the carcinogen effect of cigarette has not 

been clearly defined, it is emphasized that there is adduction 

and mutagenicity effect of aromatic acid on DNA (9). In a study 

conducted by Flesner et al., (10) the multivariate analysis in 

patients who continued smoking revealed that recurrence-free 

survival was shorter compared to the patients who quitted and 

who were ex-smokers. The retrospective nature of our study, 

the limited characteristics of patients selected and the low 

number of patients were the main reasons for the lack of fully 

demonstrating the effect of smoking.

A possible outcome of this study was the extent to which 

smoking cessation and cessation time affected tumor recurrence. 

However, in our retrospective study, we determined that smoking 

cessation was not questioned in the follow-up of these patients, 

and we make great efforts to achieve smoking cessation in every 

patient diagnosed with and treated for bladder tumor. The fact 

Table 4. The effective parameters on recurrence in multivariate analysis using logistic regression in all patients 

B SE*  p OR
95% CI of OR**

Minimum Maximum

Re-TURBT 1.17 0.68 0.085 3.226 0.850 12.243

PoIVCT -0.94 0.55 0.083 0.389 0.134 1.132

BCG 6 1.91 0.94 0.042# 6.779 1.074 42.787

<60 years -1.48 0.58 0.011# 0.228 0.073 0.710

≥20 p-y smoking 1.41 0.69 0.042# 4.080 1.052 15.820

pT -2.32 1.01 0.022# 0.098 0.014 0.713

*SE: Standard error, **CI: Confidence interval, OR: Odds ratio #p<0.05: Variables, Re-TURBT: The number of tumors, PoIVCT: Early intravesical chemotherapy postoperatively, 
post-operative 6-week chemotherapy, BCG 6: Bacillus Calmette-Guérin, <60 years, ≥20, 30, 40 pack year of smoking (20 p-y smoking), pathologic grade, smoking, deep 
esection, gender, Pt: Pathological T

Table 5. The effective parameters on relapse-free survival in multivariate analysis using Cox regression in T1 patients

B SE* p OR
95% CI of OR**

Minimum Maximum

Re-TURBT 2.63 1.19 0.028# 13.928 1.330 145.822

≥40 pack/year of smoking 2.6 1.21 0.031# 13.552 1.272 144.426

*SE: Standard error, **CI: Confidence interval, OR: Odds ratio, #:p<0.05
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that 89.5% of the patients in our study consisted of smokers 
further emphasized the importance of this situation.

In studies on patient age and superficial bladder tumor 
characteristics, recurrence-free survival and prognosis were 
found to be better in young patients (11-13). In our study, 
recurrence occurred in 15 of 47 patients under 60 years of age 
and in eight of 58 patients aged 60 years and older (p=0.026). In 
addition, recurrence-free survival under the age of 60 was found 
to be shorter than the patients aged 60 years and older (p=0.029). 
Patients over 60 years of age had a higher rate of pathologic 
T1 and higher grade than those under 60 years (p=0.015 and 
p=0.044, respectively). However, postoperative 6-week BCG 
application was found to be higher in patients older than 60 
years (p=0.017). These conflicting results with the literature can 
be the result of many different factors affecting the recurrence 
of superficial bladder tumor.

In EORTC’s 2006 risk score table for recurrence and progression 
in superficial bladder tumors, risk and progression scores were 
calculated using number of tumors, tumor size, prior recurrence 
rate, T category, carcinoma in situ (CIS), and grade (6). Following 
this, Club Urológico Español de Tratamiento Oncológico (CUETO) 
published progression and recurrence risk factors study in 2009 
in which the results of 1,062 patients who underwent BCG were 
compared (14). Age, gender, previous recurrence status, number 
of tumors, T category, CIS, and tumor grade were used as risk 
factors. Using this table, the risk of recurrence was found to be 
lower in comparison with EORTC scoring system. Progression was 
lower in only high-risk patients. The low risk in CUETO tables can 
be correlated with BCG, which is an effective treatment. Many 
studies are needed for molecular markers to take place in the 
risk tables (15, 16).

In our study, multivariate analysis was performed using logistic 
regression in all patients and lower recurrence rates were found 
with pathological T1, 6-week intravesical BCG, ≥60 years of 
age and <20 pack/year cigarette exposure (p=0.022, p=0.042, 
p=0.011 and p=0.042, respectively) (Table 4). A lower rate of 
recurrence in patients with T1 category than Ta category indicates 
the efficacy of adjuvant treatments. Considering the patient 
group included in this study, we cannot mention the validity of 
the same situation for general superficial bladder tumors. As a 
result of the meta-analyzes to be made in the coming years, it 
is predicted that the parameters affecting the recurrence will be 
defined more clearly.

In the subgroup analysis performed in our study, it was found that 
postoperative early intravesical chemotherapy in patients with 
low-grade group and Ta category was statistically significantly 

associated with low recurrence rates (p=0.021, p=0.035, 

respectively). With early instillation, the destruction of free 

tumor cells within the bladder after TUR had an ablation effect 

on residual tumors in the resection area and the tumors that 

were overlooked (17, 18). A single dose of early chemotherapy 

being an adequate adjuvant therapy in low-risk Ta tumors 

has been mentioned in the 2013 European guidelines (19). 

Postoperative early chemotherapy should be avoided in patients 

with suspected perforation or requiring irrigation. Serious drug-

related complications have been reported. These can be listed as 

peritonitis due to chemotherapeutic agent, infiltrative mass, and 

paralytic ileus causing colostomy and multiple organ failure (20). 

In our study, three patients did not undergo postoperative single-

dose chemotherapy because of suspicion of deep resection and 

perforation. Two of these patients had recurrence in the first 2 

years.

Study Limitations

In our study, the direct significance of many factors with 

recurrence could not be demonstrated. The retrospective nature 

of our study and the inclusion of a narrow patient population 

were the limitations of our study. We think that more significant 

results can be obtained with prospective multicenter randomized 

studies.

CONCLUSION
Eighty-nine point five percent of the bladder cancer patients 

included in our study were found to be smoking. Multivariate 

analysis showed that ≥20 pack/year of smoking decreased 

recurrence-free survival. Smoking cessation studies and providing 

public information are of great importance in the prevention 

of systemic diseases along with smoking-related bladder cancer 

and other cancers. It is understood that long-term (smoking 

cessation and have quitted it for a long time) studies are needed 

in order to understand how cessation of smoking and the 

duration of cessation affects recurrence in superficial bladder 

tumors. Evaluation of long-term results of current treatment 

modalities and development of new treatment modalities and 

histopathological genetic studies are needed in order to better 

identify risk factors affecting recurrence in bladder cancer.
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