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Abstract

Objective: This study aims to review the parameters affecting tumour recurrence, tumour progression and cancer survival of patients with low-grade non-muscle 
invasive bladder cancer.
Materials and Methods: We retrospectively reviewed 262 patients with primary, low-grade Ta bladder cancer. Recurrence was defined as the occurrence of a 
new tumour in the prostatic urethra or bladder. Tumour progression was defined as confirmed high-grade Ta, all T1 or carcinoma in situ, upper tract recurrence or 
progression to T2. The associations between factors that affect recurrence and progression were analysed.
Results: Tumour recurrence and progression occurred in 119 (45.4%) and 25 (9.5%) patients during follow-up (median follow-up: 50.9±36.3 months), respectively. 
Univariate and multivariate analyses demonstrate that smoking, multiple tumours and large tumours (3 cm<) were significant. A Cox regression analysis revealed 
that progression was identified as a significant risk factor on survival. There was no effect of smoking on recurrence-free survival. A Kaplan-Meier analysis showed 
that one-, five- and ten-year progression-free survival rates were 99.6%, 88.2% and 70%, respectively.
Conclusion: Multiple tumours, large tumours (>3 cm) and smoking were risk factors for recurrence and progression. Prevention of smoking and routine cystoscopic 
examination are essential in bladder cancer.
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Introduction

Bladder cancer is a complex disease with high morbidity and 
mortality rates if it is left untreated. Approximately 75%-85% 
of bladder cancer is non-muscle invasive at the time of the 
diagnosis. Stage Ta tumours constitute approximately 70% of 
non-muscle invasive bladder cancers (NMIBC) at presentation. 
About 50%-70% of NMIBC relapsed and 5%-30% showed 
progression (1,2).

Although stage Ta tumours are generally low grade, the high-
grade disease rate has been 6.9%. However, recurrence rates 
are high, especially in multiple tumours; progression is rare (3). 
Stage Ta tumours often relapse or progress after the first five 
years of treatment. The recurrence rate is approximately 50%-
60%, and the progression rate is between 7%-20%. Ta tumours 
usually show recurrence or progression within five years of initial 
treatment, but a longer follow-up (10-15 years) is needed (4,5).

Low-grade stage Ta tumours rarely progress; however, 
they often recur. Therefore, knowing the patient’s tumours 
characteristics, treatment and demographic characteristics may 
prevent recurrence and progression. This study aimed to review 
the parameters affecting recurrence and progression in patients 
with bladder cancer diagnosed with primary low-grade stage Ta.

Materials and Methods

This retrospective study has been approved by the Clinical 
Research Ethics Committee (2017/294), and all participants 
provided written informed consent to participate in this study. 
In this study, we retrospectively reviewed 308 patients who 
underwent transurethral bladder resection (TUR-B) between 
January 2009-January 2018 for initial diagnoses of low-grade 
stage Ta bladder tumours at least one year follow-up. The 
following factors were analysed for each individual from medical 
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records: age, gender, smoking, systemic disease, tumour 
characteristics in cystoscopy (such as papillary, solid, multiple 
and solitary), tumour diameter in radiological image and time 
to progression.

Tumour stage was evaluated according to the 2009 American 
Joint Committee on Cancer tumor node metastasis classification, 
and tumour grade was evaluated according to 2004 WHO 
classification (2).

Forty-six patients with a history of TUR-B in other centres, high-
grade pathology, upper urinary tract cancer, outpatient follow-
up and incomplete data in their medical records were excluded 
from this study. The surgical procedure was performed under 
spinal anaesthesia with bipolar or monopolar resectoscope after 
the patients’ informed consent. In addition to the main tumour 
specimen obtained from TUR-B, the tumour base was also 
sampled and sent separately for histopathological examination. 
Small tumours (<1 cm) observed in cystoscopy were removed 
as en-block (2). The patients were hospitalised for an average 
of one day. The foley catheter was removed within a mean of 
two days. All patients received an intracavitary single dose of 
epirubicin/mitomycin within the first six hours. The patients’ 
follow-up was performed with flexible cystoscopy at three or 
six months intervals for the first two years, and then every year 
later (2).

Radiological evaluation (computed tomography/magnetic 
resonance) was performed to detect upper urinary tract cancer 
or distant metastasis when positive urinary cytology, the 
suspicious invasive appearance was detected in the bladder. 
Recurrence was defined as the occurrence of a new tumour 
in the prostatic urethra or bladder and cured by transurethral 
resection. Progression of the tumour was defined as confirmed 
high-grade Ta, all T1, or carcinoma in situ (CIS), upper tract 
recurrence, or progression to T2.

Statistical Analysis

Data were analysed with statistical software package IBM 
SPSS V23. Chi-square test was used to compare categorical 
data. Recurrence-free, progression-free survival analyses were 
performed using the Kaplan-Meier method. The log-rank test 
was applied to compare survival between a group of patients. 
Univariate regression, multivariate regression analysis and 

Cox regression analysis were used to predict variables that 
affect recurrence and progression. The significance level was 
considered as p<0.05.

Results

Of the 308 patients whose medical records were examined, 262 
(72.4%) were included in this study.

Of these, 92.4% (242) were male, and 7.6% (20) were female. 
The mean age was 67.58±10.1 years (range 38-92 years), and 
140 patients (53.4%) had a history of smoking.

The presenting complaint was haematuria in 238 (90.8%) cases 
and irritative symptoms in the remaining 24 patients. Twelve 
patients had diabetes mellitus, 16 had hypertension, four had 
chronic obstructive lung disease and three had coronary heart 
disease according to the medical records. During the follow-up 
period, a total of 15 patients (three of them due to metastatic 
bladder cancer) died. Ultrasonography and contrast/non-
contrast tomography was used in preoperative radiological 
imaging.

A solitary tumour was detected in 162 (61.8%) cases and 
multiple tumours in 100 (38.2%).

In 49 patients (18.7%), the tumour was larger than three cm 
(Table 1).

The mean follow-up period was 50.9±36.3 months (range, 
12-204). Recurrence was observed in 119 patients (45.4%). 
The mean time to recurrence was 22.4 months (range, 2-176 
months).

Univariate and multivariate analyses demonstrated that 
recurrence [Odds ratio (OR) 1.366 95% confidence interval (CI), 
0.389-4.801 p=0.021, OR 0.626 95% CI, 0.116-3.38 p=0.036)] 
and progression (OR 5.760 95% CI, 1.249-26.566, p=0.007, 
OR 8.317 95% CI, 0.728-94.954 p=0.017) rates of the patients 
with a smoking history were significant. The recurrence rate 
was 75% in multiple tumours and 38.4% in solitary tumours. 
In the multivariate analysis, patients with multiple tumours, 
recurrence (OR 4.078, 95% CI 0.899-18.491, p<0.001) and 
progression (OR 12.213, 95% CI 0.785-19.039, p<0.001) rates 
were statistically significant compared with solitary tumours. 
Recurrence and progression (p<0.001) rates were found to be 
significant in tumours larger than three cm compared with 

Table 1. Clinical and demographic characteristics of patients

Variable Total
n (%) Recurrence (+) Recurrence (-) p-value Progression

(+)
Progression
(-) p-value

n 262 119 (45.4) 143 (54.6) 25 (9.5) 237(90.5)

Gender
Male 242 (92.4) 113 129

0.143
23 212

0.736
Female 20 (7.6) 6 14 2 18

Smoking
Yes 140 (53.4) 72 68

0.035
19 121

0.002
No 122 (46.6) 47 75 6 116

Tumour 
multiplicity

Solitary 162 (61.8) 45 117
0.001

3 159
0.001

Multiple 100 (38.2) 74 26 22 78

Tumour size 
>3 cm 49 (18.7) 27 22

0.021
1 48

0.001
3 cm 213 (81.3) 79 134 24 189

Categorical data is expressed as number (%)
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tumours smaller than three cm. According to the multivariate 
analysis, gender was not an influential factor in patients’ 
recurrence and progression (Table 2).

According to the Kaplan-Meier survival analysis, recurrence-
free survival at one, five and ten years was 98%, 65.2% and 
27%, respectively. The 5-year recurrence-free survival in multiple 
tumours was 46% and 71% in solitary tumours (p=0.003). There 
was no effect of smoking on recurrence-free survival (Figures 
1,2).

There was no statistically significant difference between the 
mean survival times, according to recurrence (p=0.177) (Figure 
1). The mean survival time was 176.76 months in patients with 
recurrence and 150.27 months in patients without recurrence. 
A total of 25 patients (9.5%) had progression, and the time to 
progression was 27.3±25.2 months (range, 6-110 months). Both 
univariate and multivariate analyses demonstrated that smoking 
and multiple tumours had a high progression rate (p=0.017, 
p<0.001). The Kaplan-Meier analysis showed that one-, five- 
and ten-year progression-free survival rates were 99.6%, 88.2% 
and 70%, respectively. When the factors affecting the Kaplan-
Meier 5-year progression-free survival were examined, it was 
found that only the multiple tumours (79%) were compared 
with the solitary tumours (98%) (p=0.003) (Figures 3,4).

The Cox regression analysis revealed that smoking, tumour 
characteristics, and recurrence status were not independent 
risk factors. Progression status was identified as a significant risk 
factor on survival, and the presence of progression increased the 
mortality risk by 18.018 times compared with non-progression 
(p<0.001). The Cox regression analysis is shown in Table 3.

Recurrence was observed in three patients, progression was 
observed in one of 23 patients who had been followed for more 
than 10 years.

Recurrence was observed in three patients, progression was 
observed in one of 23 patients who had been followed for more 
than 10 years. High-grade Ta/T1, T2-T4, CIS, Upper urinary tract 
tumour progression rates were 13 (4.9%), 8 (3%), 2 (0.7%), 2 
(0.7%), respectively. Progression significantly affected the mean 
survival time. The mean survival was 101.48 months in patients 
with progression and 200.19 months in patients without 
progression (p<0.001). Survival graphs are presented in Figure 
1 and Figure 3.

Discussion

This study is a retrospective review of 262 patients with primary 
low-grade stage Ta bladder cancer. Patient-related parameters 
that could affect recurrence and progression rates (age, sex, 
smoking, tumour characteristics) were analysed. Multivariate 

Figure 1. Reccurence-free survival rates, reccurence-free survival 1 and 5 years; 
98%, 65.2%

Figure 2. Reccurence-free survival rates in multiple & soliter tumors, reccurence-
free survival rates soliter tumors 71% and multiple tumors 46%

Table 2. Analysis of recurrence and progression according to univariate and multivariate analyses

Recurrence Progression

Univariate Multivariate Univariate Multivariate

OR
(95% CI) p OR

(95% CI) p OR
(95% CI) p OR

(95% CI) p

Tumour 
(multiple/solitary)

3.375 
(0.608-18.747) 0.057 4.078 

(0.899-18.491) 0.001 2.167 
(0.476-9.860) 0.055 12.213 

(0.785-19.039 0.001

Gender
(male/female)

1.342 
(0.701-2.315) 0.918 1.456 

(0.765- 2.401) 0.151 1.205 
(0.957-0.745) 0.674 0.915 (0.608-0.455) 0.942

Smoking
(yes/no) 

1.366 
(0.389-4.801) 0.021 0.626 (0.116-3.38) 0.036 5.760 

(1.249-26.566) 0.007 8.317 
(0.728-94.954) 0.017

Tumour size
(<3 cm/>3 cm)

3.879 
(0.908-16.747 0.001 5.078 

(0.1899-16.444) 0.001 5.167 
(0.976-11.538) 0.001 13.213 

(0.989-21.011 0.001

OR: Odds ratio, CI: Confidence interval
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analysis showed a high risk of recurrence and progression in 
patients with multiple focal tumours and smokers. While solitary 
tumours had a risk of recurrence of less than 48%, multiple 
stage Ta tumours had a risk of approximately 50%-70% (5,6). In 
Golabesk et al.’s (4) single-centre retrospective study, 704 NMBC 
Ta/G1-G2 T1/G1-G2 patients were followed up for a mean of 
64.9 months. Recurrence was observed in 188 (34.3%) of 548 
Ta patients. Rieken et al. (5), in their multicentre retrospective 
analysis, 1436 low-grade Ta-stage patients were divided into two 
groups as low and moderate risk. After a mean follow-up of 33.5 
months, recurrence was found in 613 patients (42.7%), and 

5-year recurrence-free survival was 56%. According to the Cox 
regression analysis, advanced age, tumour size larger than three 
cm and recurrence rate of multiple tumours were significant. In 
this study, progression was observed in 164 patients (11.4%) 
after a mean follow-up of 67.2 months. However, the 5-year 
progression-free survival was 95% (5).

In a single-centre retrospective analysis conducted by Kobayashi 
et al. (7), 190 patients with low-grade Ta were evaluated for 
long-term, tumour recurrence was 43.2%, and progression 
was 11.1% in 101.5 months. Multiple tumour and intravesical 
instillation were risk factors for recurrence in multivariate analysis, 
whereas multiple tumour progression was the only risk factor for 
recurrence. After five years of tumour-free survival, nine patients 
had a late recurrence, and 10 years later, two patients had late 
recurrence after gross haematuria. Similarly, Matsumoto et al. 
(8) observed recurrence in 39 patients (14.9%) and progression 
in five patients (1.9%) during the follow-up of patients who did 
not have a 5-year recurrence in their retrospective studies.

Our study was consistent with Kobayashi (7) and Matsumoto’s 
(8) findings since 10 patients (3.8%) had a late relapse after 
five years of recurrence, and two (0.76%) patients had late 
progression. There were 23 patients whose follow-up periods 
were over 10 years, three patients had a recurrence, and one 
patient had progression. To our knowledge, although there 
are no studies described in the literature for late recurrence, it 
is recommended that low-grade Ta tumours should be under 
routine follow-up for up to 10 years. However, there are also 
publications in the literature indicating that follow-up with 
cystoscopy is unnecessary in low-risk bladder cancer (9).

In Nerli et al.’s (10) single-centre retrospective study, 42 patients 
with low-grade, multiple, stage Ta bladder cancer were followed 
for a mean of 57.38±28.4 months (range 12 to 118 months). 
Recurrence was seen in 23 patients (54.76%) and progression 
in eight patients (19.04%) (10). In our study, the recurrence 
rate was 74%, and the progression rate was 22% in multiple 
tumours. In a multivariate analysis, the recurrence rate was 
significant in smoking patients, and 5-year relapse-free survival 
was significantly higher than in non-smokers (74% - 42.5%, 
p=0.0001).

In Zieger et al.’s (11) a single-centre prospective study, 212 
patients with stage Ta G1-2 tumours were followed for 20 
years, and only 14 patients received intravesical treatment. 
Ten patients (4.7%) had TaG3 CIS, 18 (8.5%) had stage T1, 23 
patients (10.8%) had muscle invasion and distant metastasis 
(11). Similarly, Prout et al. (12) followed 178 stage Ta G1 
patients for 10 years and observed progression in 13 patients 
(7.3%). In Akagashi et al.’s (13) study, none of the patients with 
TaG1-2, muscle invasion were not observed, 9.7% T1 and CIS 
progression were observed, and patients received intravesical 
treatment for two years. Also, in our study, the progression rate 
was 9.5%, which is consistent with the literature.

In the study of 245 low-grade Ta patients selected in the low-
risk group in 2018 regarding the number and size of tumours, 
it was concluded that 1.5 cm might be the cut-off value. It also 
reported a higher recurrence rate of eight or more tumours (14). 
Also, in our study, the recurrence rates were higher in tumours 
larger than 3 cm. Tobacco use is a known risk factor for bladder 

Figure 3. Progression-free survival rates, progression-free survival 1 and 5 years 
99.6%, 88.2%

Figure 4. Progression-free survival rates in multiple & soliter tumors, progression-
free survival rates multiple tumors 79%, soliter tumors 98%

Table 3. Cox regression analyses

OR (95% CI) p

Smoking (yes/no) 3.255 (0.979 - 10.826) 0.054

Tumour (multiple/solitary) 1.994 (0.547 - 7.266) 0.295

Tumour size (≤3 cm, >3 cm) 2.108 (0.653 - 5.615) 0.145

Recurrence (yes/no) 0.945 (0.217 - 4.114) 0.940

Progression (yes/no) 18.018 (4.804 - 67.581) <0.001*

*Statistically significant p<0.05, OR: Odds ratio, CI: Confidence interval
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cancer. There are publications in the literature that tobacco use 
increases recurrence rates. In a retrospective analysis published 
in 2017, patients were categorised as non-smokers, smokers and 
former smokers. It is suggested that high cumulative exposure 
may increase smokers’ recurrence rate, whereas people who 
stop smoking may have lower recurrence rates than smokers 
(15). Our study shows that recurrence and progression rates 
were significantly higher in smokers.
Although it is not included in the EAU and AUA guidelines, in 
recent years, as in prostate cancer, active monitoring has been 
conducted in NMIBC. In the study conducted in 181 cases 
followed by active surveillance in 2018, recurrence was observed 
in 61 (33.7%), 20 had benign lesions, and 41 (22.6%) had 
tumour recurrence. The authors suggest that active monitoring 
may be performed in NMIBC (16). Further prospective studies 
on active surveillance are needed.

Study Limitations

There are some limitations to our study. Since our study is 
retrospective, there may be incorrect and conflicting information 
in the medical records. Conflicting and incomplete data are 
excluded from this study as much as possible. Second, we could 
not find any information in the patient medical records regarding 
smoking behaviour, such as how many packs of cigarettes 
smoked per day, how many years they smoked. Third, it is stated 
in the literature that the recurrence rate decreased in people 
who receive postoperative intracavitary chemotherapy (ICT) 
(17). However, all of our patients received postoperative ICT, 
and there was no control group, so no comparison was made. 
Similarly, patients with high-risk bladder tumours who received 
ICT and BCG treatment were not in the control group, and 
those who received ICT treatment were statistically insignificant. 
Therefore, we believe that prospective comparative studies with 
high patient numbers will provide more accurate results.

Conclusion

In our study, recurrence and progression rates were 45.4% and 
9.5% in primary low-grade Ta tumours, respectively. Smoking, 
tumours larger than three cm and multiple tumours increase the 
risk of recurrence and progression. Therefore, the prevention of 
smoking and routine cystoscopic examination is essential in the 
diagnosis and treatment of bladder cancer.
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