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Is cystoscopy follow‑up protocol safe for low‑risk bladder 
cancer without muscle invasion?

Ugur Yucetas, Erdogan Aglamis1, Huseyin Aytac Ates2, Kemal Behzatoglu3, Erkan Erkan, 
Mahmut Gokhan Toktas, Erdinc Unluer4

Department of Urology, Health Sciences University, Istanbul Training and Research Hospital, 3Department of Pathology, Acibadem Atakent 
Hospital, 4Department of Urology, Florence Nightingale Hospital, Istanbul, 1Department of Urology, Health Sciences University, Elazig 

Training and Research Hospital, Elazig, 2Department of Urology, Gebze Fatih State Hospital, Kocaeli, Turkey

Original Article

INTRODUCTION

Bladder cancer (BCa), one of  the most frequent types of  
cancer that the urologists come across, ranks 4th following 

prostate, lung, and colon cancers in men.[1,2] Approximately 
70% of  the diagnosed BCas are nonmuscle‑invasive 
BCas (NMIBCs).[3] Standard treatment of  NMIBC is the 
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with mitomycin C was administered. Single‑dose 
intravesical chemotherapy was not applied to the patients 
who were suspected to have perforation after TUR or had 
perforation after TUR and needed bladder irrigation due 
to macroscopic hematuria. In addition, one dose of  early 
intravesical chemotherapy could not be applied after TUR 
in all cases due to difficulties or delays in the availability 
of  certain medications from time to time in our country. 
All patients were applied control cystoscopy with a 17 Fr 
rigid cystoscope in white light in the lithotomy position.

Patients with and without relapse were recorded during the 
control cystoscopy. Mean recurrence times were detected. 
The recurrence rates were recorded in the subsequent 
control cystoscopy of  patients with no recurrence in the 
control cystoscopy. TUR was applied to the patients with 
recurrence, and it was recorded irrespective of  progression.

Histopathological examination of  TUR materials was 
performed by a single pathologist.

Statistical analysis
All data were analyzed with the SPSS statistics software 
package (Version 18.0; SPSS Inc., Chicago, IL, USA). Age, 
gender, smoking status, and intravesical chemotherapy 
application status of  the patients with and without recurrence 
were compared with t‑test and Chi‑square statistical methods. 
Recurrence times were compared with Mann–Whitney 
U‑test. P < 0.05 was considered statistically significant.

RESULTS

The mean age of  the 51 patients included in the study 
was 57.37 ± 12.21 years (range: 29–80 years), the mean 
follow‑up duration was 122.65 ± 38.66 months (range: 
63–195 months), and the recurrence interval was 
25.76 ± 32.45 months [Table 1]. In the follow‑up of  the 
51 patients, a total of  12 patients (24%) till the 6th month, 
21 (41%) till the 9th month, 30 (59%) till the 12th month, 
36 (71%) till the 15th month, 36 (71%) till the 18th month, 
39 (77%) till the 21st month, 41 (80%) till the 24th month, 
and 43 patients (84%) till the 5th year were recorded to have 
relapses [Table 2 and Figure 1].

Recurrence was observed in 71% of  patients (36 of  51 patients) 
in the first 15 months and in 80% of  patients in the first 
2 years. Nearly 67% (20 of  30 patients) of  the patients who 
had no recurrence in the 9th month control cystoscopy were 
found to have recurrence in the first 2 years [Table 3].

In the control cystoscopy performed at the 6th month of  
the 51 patients without recurrence in the 3‑month control 
cystoscopy, 12 (24%) patients had recurrence. Nine (23%) 

intravesical administration of  adjuvant immunotherapeutic 
or chemotherapeutics based on the risk stratification after 
transurethral resection (TUR) of  bladder tumor.[3] After the 
TUR of  NMIBCs, Ta was detected in 70% of  the patients, 
whereas T1 in 20% and carcinoma in situ in 10%.[3] For 
NMIBC, subgroups are defined as low‑, moderate‑, and 
high‑risk disease. Tumors in the low‑risk group include 
noncarcinoma in situ, primary, solitary, Ta, Grade 1, and 
tumors <3 cm.[2] The most important problem with 
NMIBC is that 50%–70% of  these tumors can recur and 
sometimes they can progress.[4,5] Due to these biological 
behaviors, patients with NMIBC need close follow‑up.

Today, cystoscopy remains the gold standard in the 
follow‑up of  patients with noninvasive BCa. According 
to the guidelines, patients with low‑risk noninvasive BCa 
should undergo a control cystoscopy at the 3rd month 
because they have a low risk of  recurrence and progression. 
If  there is no recurrence in the control cystoscopy 
performed at the 3rd month, the next follow‑up cystoscopy 
should be performed in 9–12th months and every year for 
the next 5 years.[2,6]

In our study, we investigated the feasibility of  this 
cystoscopy follow‑up protocol, which is indicated in 
guidelines in low‑risk NMIBC for our society.

MATERIALS AND METHODS

We retrospectively reviewed the data of  patients who 
underwent TUR with primary bladder tumor within 
10 years and who had at least 5‑year follow‑up with low‑risk 
nonmuscle‑invasive bladder tumor in our clinic. All patients 
underwent control cystoscopy at the 3rd month post‑TUR. 
A total of  51 patients, 39 males (76%) and 12 females (24%), 
who were diagnosed with nonmuscle‑invasive bladder 
tumor; had no recurrence on the 3rd month control 
cystoscopy, followed with cystoscopy every 3 months for 
the first 2 years and annually up to the 5th year; and had 
been followed up for at least 5 years were included in 
the study. Tumors with the histopathological findings of  
pTa, low grade, single tumor, and tumor size <3 cm were 
defined as low‑risk nonmuscle‑invasive bladder tumors and 
included in the study.[2]

Patients with the histopathological findings of  
muscle‑invasive bladder tumors, patients with medium‑ or 
high‑risk nonmuscle‑invasive bladder tumors, or carcinoma 
in situ patients were excluded from the study. The patients 
included in the study were given a single postoperative 
intravesical chemotherapy postoperatively after TUR if  
there were no contraindications and the medicines were 
available. A single dose of  early intravesical chemotherapy 
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of  the 39 patients who did not have a relapse in the 
6th month control cystoscopy had relapse at the 9th month. 

Nine (30%) out of  the 30 patients without relapse in the 
9th month had relapse on the 12th month controls. Six (29%) 
out of  the 21 patients who had no relapse in the 12th month 
had relapse on the 15th month controls. Three (20%) out 
of  the 15 patients who had no relapse in the 15th month 
had relapse on the 21st month controls [Figure 1].

Twenty‑one (41%) of  the 51 patients who had findings of  
relapse on the 3rd month control cystoscopy showed relapse 
before the 12th month controls. Similarly, nine (43%) of  
the 21 patients who did not have relapse on the 12th month 
control cystoscopy were found to have relapse before the 
controls on the 24th month [Figure 1].

In 36 (71%) patients who did not receive a single dose of  
early intravesical chemotherapy, 11 (31%) had recurrence 

Table 3: Recurrence rates and mean recurrence times in subsequent follow‑up of patients without recurrence
n/total (%) Mean relapse duration (months)

1st‑year relapse 2nd‑year relapse 3rd‑year relapse

All patients (51 patients) 30/51 (59) 41/51 (80) 41/51 (80) 25.76±32.45
6‑month control of patients without relapse 
(n=39 patients)

24/39 (62) 29/39 (74) 30/39 (77) 31.85±34.98

9‑month control of patients without relapse 
(n=30 patients)

18/30 (60) 20/30 (67) 21/30 (70) 38.70±37.32

12‑month control of patients without relapse 
(n=21 patients)

11/21 (52) 11/21 (52) 12/21 (57) 50.14±39.52

15‑month control of patients without relapse 
(n=15 patients)

5/15 (33) 5/15 (33) 7/21 (47) 64.20±38.60

24‑month control of patients without relapse 
(n=10 patients)

0/10 (0) 1/10 (10) 2/10 (20) 85.20±29.09

Table 1: Distribution and characteristics of male and female patients
All patients (n=51) Male patients (n=39; 76%) Female patients (n=12; 24%) P

Mean age±SD (minimum‑maximum) 57.37±12.21 (29‑80) 58.03±12.05 (29‑80) 55.25±13.03 (32‑76) 0.497*
Mean follow‑up period±SD (minimum‑maximum) 122.65±38.66 (63‑195) 118.97±34.93 (63‑189) 134.58±41.13 (65‑195) 0.2*
Relapse duration (months), median (IQR) 12 (12) 12 (6) 22,5 (59) 0.322**
Smoking, n (%)

Yes 31 (61) 28 (72) 3 (25) 0.004***
No 20 (39) 11 (28) 9 (75)

*t‑test, **Mann‑Whitney U‑test, ***Chi‑square test. IQR: Interquartile range, SD: Standard deviation

Table 2: Total recurrence rates by month and distribution of patients receiving single‑dose early intravesical chemotherapy
6‑month relapse 9‑month relapse 12‑month relapse 24‑month relapse 5‑year relapse

Yes, n (%) No, n (%) Yes, n (%) No, n (%) Yes, n (%) No, n (%) Yes, n (%) No, n (%) Yes, n (%) No, n (%)

Number of patients (%) 12 (24) 39 (76) 21 (41) 30 (59) 30 (59) 21 (41) 41 (80) 10 (20) 43 (84) 8 (16)
Age

Mean±SD 60.7±11.2 56.3±12.4 59.9±12.0 55.6±12.2 57.9±12.7 56.7±11.7 57.4±11.5 57.3±15.7 57.1±11.9 59.0±14.2
P 0.290* 0.228* 0.716* 0.984* 0.984*

Gender, n (%)
Male/female 9 (75)/3 

(25)
30 (77)/9 

(23)
16 (76)/5 

(24)
23 (77)/7 

(23)
25 (83)/5 

(17)
14 (67)/7 

(33)
33 (80)/8 

(20)
6 (60)/4 

(40)
34 (79)/9 

(21)
5 (63)/3 

(38)
P 0.891** 0.969** 0.167** 0.171** 0.171**

Smoking
n (%) 6 (50) 25 (64) 13 (62) 18 (60) 19 (6) 12 (57) 26 (63) 5 (50) 26 (61) 5 (63)
P 0.382** 0.891** 0.656** 0.436** 0.436**

CT
n (%) 1 (8) 14 (36) 2 (10) 13 (43) 5 (17) 10 (48) 9 (22) 6 (60) 9 (21) 6 (75)
P 0.067** 0.009** 0.017** 0.018** 0.002**

*t‑test, **Chisquare test. CT: Chemotherapy, SD: Standard deviation

Figure 1: Distribution of recurrence numbers in subsequent follow‑ups 
of patients without recurrence in the month of control cystoscopy
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at 6 months, 19 (53%) had recurrence in the first 9 months, 
and 25 (69%) had recurrence in the first 12 months. 
Patients who did not receive a single dose of  intravesical 
chemotherapy in the early postoperative period had a 
statistically higher recurrence rate. Especially when patients 
who did not receive a single dose of  intravesical early 
chemotherapy (n = 36) were considered, more than half  
of  them (53%) had recurrence prior to the 12th month of  
control cystoscopy [Tables 2 and 4].

Histopathology of  Grade 1 pTa was found in patients 
who had recurrences in our follow‑ups (except four 
patients). Progression was seen in four (8%) patients’ 
follow‑ups. The first recurrence in the first case was 
detected at the 6th month and the histopathology showed 
pT1 at the 24th month, the first recurrence in the second 
case was detected at the 9th month and histopathology 
was pT1 at the 15th month, the first recurrence in the 
third case was detected at 12 months and histopathology 
was pT1 at the 60th month; at the 110th month of  this 
case, radical cystectomy was applied because of  the pT2 
detection in histopathology. Progression was detected in 
the fourth case, the first recurrence was detected in the 
15th month, and histopathology was detected as pT1 at 
the 24th month.

DISCUSSION

In NMIBC, high‑grade recurrence and progression can 
be seen after TUR.[4,5] For this reason, these tumors need 
close follow‑up. For the follow‑up of  NMIBC, various 
bladder tumor markers such as urinary cytology, bladder 
tumor antigen (BTA), stat and BTA Trak, fluorescent 
in situ hybridization, cytokeratins, and nuclear matrix 
protein 22 test have been defined. Urine markers have 
higher sensitivity in low‑grade bladder tumors, but lower 
specificity compared to urinary cytology. Urinary cytology 
has a sensitivity of  approximately 80% in moderate‑ and 
high‑risk BCas, whereas in low‑risk BCas, it is about 20%.[6‑8] 
For follow‑ups of  NMIBC, cystoscopy remains the gold 
standard procedure.

NMIBC can be classified as low, intermediate, and high 
risk regarding recurrence and progression.[2] Different 
cystoscopic follow‑up protocols are recommended 
according to the risk groups of  the patients. Primer, solitary, 
Ta, Grade 1, tumor <3 cm, and noncarcinoma in situ 
tumors are grouped as low‑risk, NMIBCs.[2] According to 
the guidelines of  the European Association of  Urology, 
for low‑risk, NMIBC, cystoscopy should be performed 
at 3 months. If  recurrence is not detected, follow‑up 
cystoscopy is recommended after 9 months and once a 
year for 5 years.[2] Similarly, according to the American 
Urological Association/Society of  Urologic Oncology 
Guidelines, it is recommended that the first control 
cystoscope be performed 3–4 months after the TUR of  
the bladder tumor. If  the initial control cystoscopy is 
negative, follow‑up cystoscopy should be performed after 
6–9 months, followed by annual follow‑up cystoscopy.[6]

In our patient group included in the study, if  the follow‑up 
protocol mentioned in the guidelines had been applied, the 
diagnosis of  12 (24%) patients at 6 months and 9 (18%) 
patients at 9 months would be delayed. Of  the control 
cystoscopes between the 3rd and 12th months, 21 (41%) 
patients were reported to have recurrence. In our study, 
50% of  the patients who did not have recurrence at 
the 9th month control on the cystoscope were detected 
to have recurrence in the following 6 months. If  the 
guideline‑recommended cystoscopy follow‑up protocol 
was applied, recurrence in 50% of  the patients who had no 
recurrence at the 9th month would have been delayed. In our 
study, it was observed that if  the guideline‑recommended 
cystoscopy follow‑up schedule was used for patients with 
low‑risk, NMIBC in the guideline, there might be a delay 
in diagnosis in a number of  patients.

In a study by Leblanc et al., 55% of  the 152 patients with Ta 
Grade 1 transitional cell carcinoma were reported to have 
recurrence of  indole tumor in follow‑up visits on an average 
for 76 months. In this study, 46% of  tumor recurrences were 
reported within 12 months, 13% between 12 and 24 months, 
and 27% between 24 and 60 months.[9] In our study also, 
59% of  the patients were found to have recurrence in 
the first 12 months. In our study, the majority (80%) of  
recurrence in low‑risk bladder tumors occurred in the first 
2 years. The recurrence rate was still high at 67% in the 
first 2 years, even when the patients without recurrence 
in the 9th month are focused. For this reason, cystoscopic 
follow‑up on a 3‑month basis in the first 2 years is very 
important in the early diagnosis of  recurrences.

In meta‑analyses of  randomized clinical trials, in low‑risk, 
NMIBC, single‑dose intravesical chemotherapy instillation 

Table 4: Characteristics of patients who received single 
intravesical chemotherapy in the early postoperative period 
and who did not receive it
Single‑dose intravesical CT Yes (n=15) No (n=36) P

Age 57.07±7.82 
(43‑73)

57.50±13.73 
(29‑80)

0.909*

Gender (male/female), n (%) 10 (66.7)/5 
(33.3)

29 (80.6)/7 
(19.4)

0.287**

Smoking, n (%) 6 (40) 25 (69,4) 0.050**
Relapse duration (month), 
median (IQR)

21 (60) 9 (9) 0.004***

*t‑test, **Chi‑square test, ***Mann‑Whitney U‑test. 
CT: Chemotherapy, IQR: Interquartile range
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in the early postoperative period has been reported to 
significantly reduce tumor recurrence.[2,6,10‑12] In the present 
study, statistically higher recurrence rates were detected in 
patients who did not receive a single dose of  intravesical 
chemotherapy in the early postoperative period. It was 
observed that tumor recurrence rates were significantly 
lower and recurrence periods were significantly longer 
in patients with single intravesical chemotherapy in the 
early postoperative period. Particularly in 53% of  patients 
who did not receive a single dose of  intravesical early 
chemotherapy, recurrence was observed prior to the control 
cystoscopy on the 12th month. Therefore, if  cystoscopy 
had been performed according to the standard protocol, 
diagnosis would be delayed up to 6 months. We, therefore, 
conclude that follow‑ups every 3 months in the first 2 years, 
especially in patients who did not receive single intravesical 
chemotherapy in the postoperative period, are important 
for early diagnosis of  recurrences. Especially in developing 
countries, cystoscopy follow‑up protocol of  every 
3 months in the first 2 years instead of  the one defined 
in guidelines in patients with low‑risk nonmuscle‑invasive 
bladder tumors who have not undergone intravesical 
chemotherapy in the early postoperative period due to the 
difficulties in obtaining or applying chemotherapy drugs 
or because of  contraindications to chemotherapy, may 
reduce possible delays in the diagnosis and treatment of  
relapses. The most important limitations of  our study are 
the low number of  patients included and the retrospective 
nature. A larger group of  patients and prospective studies 
are needed.

BCas with similar histopathological features may exhibit 
different clinical characteristics. Genetic predisposition 
plays an important role in the incidence of  BCa.[13] Genetic 
defects such as mutations of  fibroblast growth factor 
receptors 3 (FGFR3) oncogene, P53 gene mutations, and 
chromosome 9 deletions are important in the prognosis 
and progression of  BCa.[14‑17] FGFR3 oncogene mutations 
are associated with good prognosis, whereas p53 gene 
mutations are usually associated with poor prognosis[15‑17] 
The incidence and development risk of  cancers such as 
prostate can vary depending on the geographical areas 
and societies; the incidence of  prostate cancer in the 
USA and Northern Europe is higher, while it is lower in 
South‑East Asia.[18] It is generally accepted that genetics is 
an important factor in the development, progression, and 
prognosis of  many cancers. NMIBC may have different 
genetic features, biological behavior, and prognostic 
properties although they have similar histopathological 
features. For this reason, the recurrence and progression 
of  NMIBC may also vary depending on the population 
and geography.

We believe that the determination of  cystoscopy follow‑up 
protocols in low‑risk NMIBC according to the societies is 
important for early diagnosis and treatment of  recurrences.

CONCLUSION

The majority of  recurrences (80%) in low‑risk 
nonmuscle‑invasive bladder tumors occurred in the first 
2 years. If  the cystoscopic follow‑up protocol described 
in the guidelines had been applied, our patients with 
recurrence would have a delay of  at least 6 months of  
diagnosis. Therefore, we believe that cystoscopy follow‑up 
in the first 2 years every 3 months may be more appropriate 
even if  there is no recurrence in the control cystoscopy 
performed at 3 and 9 months in patients with low‑risk 
nonmuscle‑invasive bladder tumors.
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