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Abstract 
Background: Non-muscle-invasive bladder cancer (NMIBC) is associated with a high risk of residual tumor 
and early recurrence following transurethral resection of bladder tumor (TURBT). Early follow-up cystoscopy 
may help in detecting residual disease and guiding further management. 
Materials and Methods: This prospective observational study included 60 patients with NMIBC who 
underwent TURBT. Baseline demographic characteristics, presenting symptoms, tumor characteristics, 
histopathological findings, and presence of detrusor muscle in the specimen were recorded. All patients 
underwent one-month follow-up cystoscopy with biopsy when indicated. Patients with negative one-month 
findings were further evaluated at three months for recurrence. 
Results: The mean age of the study population was 58.6 ± 11.4 years, with males accounting for 80.0% of the 
cases. Painless hematuria was the most common presenting symptom (70.0%). Solitary tumors were seen in 
63.3% of patients, while 43.3% had high-grade tumors. Histopathology after initial TURBT showed Ta lesions 
in 53.3%, T1 lesions in 36.7%, and carcinoma in situ in 10.0% of patients. Detrusor muscle was absent in 23.3% 
of specimens. At one-month follow-up cystoscopy, residual tumor was detected in 26.7% of patients. Residual 
disease was more common in patients with T1 stage, high-grade tumors, multifocal lesions, larger tumor size, 
and absence of detrusor muscle. Among patients with negative one-month histology, recurrence at three months 
was observed in 18.2% of cases. 
Conclusion: One-month follow-up cystoscopy after TURBT is effective in detecting residual disease in 
NMIBC patients, especially among those with high-risk features. Early detection and repeat TURBT may 
improve staging accuracy and help reduce early recurrence. 
Keywords: Non-Muscle-Invasive Bladder Cancer, TURBT, Follow-Up Cystoscopy, Residual Tumor, 
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Introduction 

Bladder cancer is one of the most common 
malignancies of the urinary tract and remains a 
major public health concern because of its high 
recurrence rate, need for repeated surveillance, and 
long-term treatment burden. Globally, bladder 
cancer accounts for a substantial number of cancer-
related cases and deaths every year, with urothelial 
carcinoma representing the predominant 
histological type in most countries.[1] 
Approximately 75–80% of bladder cancers present 
as non-muscle-invasive bladder cancer (NMIBC), 
which includes Ta, T1, and carcinoma in situ (CIS) 
lesions.[2] Although NMIBC has a relatively 

favorable survival rate compared to muscle-
invasive disease, it is associated with a high 
tendency for recurrence and, in selected cases, 
progression to muscle-invasive disease. [3] 
Transurethral resection of bladder tumor (TURBT) 
is considered the gold standard for the diagnosis 
and initial management of NMIBC. TURBT allows 
complete endoscopic removal of visible lesions and 
provides tissue for histopathological assessment of 
tumor stage and grade.[4] However, despite 
complete macroscopic resection, residual disease 
may still be present because of incomplete tumor 
removal, missed satellite lesions, multifocal 
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disease, inadequate sampling of detrusor muscle, or 
the presence of occult carcinoma in situ.[5] This 
residual disease contributes significantly to early 
recurrence rates following TURBT. The recurrence 
rate of NMIBC after TURBT alone has been 
reported to range from 60% to 70%, while 
progression rates vary between 20% and 30%, 
depending on tumor stage, grade, multiplicity, size, 
and associated carcinoma in situ.[6] High-grade T1 
tumors and CIS have a particularly high risk of 
progression and recurrence. Studies have shown 
that low-grade Ta tumors rarely progress to 
muscle-invasive disease but tend to recur 
frequently, whereas T1 high-grade lesions are 
associated with a greater likelihood of understaging 
and progression.[7] Because of the high rate of 
residual disease after initial TURBT, repeat 
transurethral resection (re-TURBT) has been 
recommended in selected high-risk patients, 
especially those with T1 tumors, high-grade 
lesions, incomplete initial resection, or absence of 
detrusor muscle in the resection specimen.[8] Herr 
et al. reported that repeat TURBT performed within 
2–6 weeks after the initial procedure detected 
residual tumor in nearly 75% of patients, with a 
significant proportion showing persistent T1 
disease or even muscle-invasive disease.[9] 
Similarly, Zurkirchen et al. observed residual tumor 
in 27% of initial Ta tumors and 37% of T1 tumors 
on repeat resection.[10] 

Cystoscopy remains the gold standard for follow-
up and surveillance in NMIBC because imaging 
modalities and urinary biomarkers have not yet 
replaced direct visualization of the bladder 
mucosa.[11] Current guidelines from the European 
Association of Urology (EAU) and the American 
Urological Association (AUA) generally 
recommend the first surveillance cystoscopy at 
around 3 months after TURBT, followed by risk-
based intervals thereafter.[12,13] The first follow-
up cystoscopy is considered prognostically 
important because recurrence detected at this stage 
is associated with an increased likelihood of future 
recurrence and progression.[14]Despite these 
recommendations, there is growing interest in 
evaluating whether an earlier follow-up cystoscopy, 
particularly at one month after TURBT, may 
provide additional clinical benefit. Early 
cystoscopy may help identify residual tumor at the 
resection site, detect rapidly recurring lesions, 
assess the completeness of initial resection, and 
guide timely decisions regarding repeat TURBT or 
adjuvant intravesical therapy.[15]  

This may be especially important in patients with 
multiple tumors, large lesions, or tumors located in 
difficult anatomical regions where complete 
resection may be challenging. [16] However, early 
cystoscopy also has limitations. At one month after 
TURBT, the bladder mucosa may still exhibit 

inflammation, edema, granulation tissue, fibrin 
deposits, or healing changes that can mimic 
residual tumor and lead to false-positive 
findings.[17] Therefore, the actual value of one-
month cystoscopy in detecting clinically 
meaningful residual disease remains uncertain. In 
this context, the present study was undertaken to 
evaluate the utility of follow-up cystoscopy one 
month after TURBT in patients with non-invasive 
bladder cancer. The study aimed to determine the 
frequency of residual disease, assess 
histopathological findings from biopsy specimens 
obtained during early cystoscopy, and identify 
whether one-month cystoscopy can provide 
clinically useful information that may influence 
further management and surveillance strategies. 

Materials and Methods 

This prospective observational study was 
conducted in the Department of General Surgery at 
Sri Guru Ram Das Institute of Medical Sciences 
and Research to evaluate the utility of follow-up 
cystoscopy one month after transurethral resection 
of bladder tumor (TURBT) in patients with non-
invasive bladder cancer.The study was carried out 
over a period of 18 months from July 2024 to 
December 2025. 

Study Population: The study population included 
adult patients diagnosed with non-muscle-invasive 
bladder cancer (NMIBC), including Ta, T1, and 
carcinoma in situ (CIS), who underwent TURBT as 
part of their routine clinical management. Tumor 
staging was performed according to the AJCC 
Version 9 staging system. 

Inclusion Criteria 

Patients fulfilling the following criteria were 
included in the study: 

1. Patients aged 18 years and above. 
2. Histopathologically confirmed non-muscle-

invasive bladder cancer (Ta, T1, or CIS). 
3. Patients who underwent TURBT for bladder 

tumor. 
4. Patients willing to participate and provide 

written informed consent. 

Exclusion Criteria 

Patients were excluded from the study if they had: 

1. Muscle-invasive bladder cancer (T2 or above) 
or metastatic disease. 

2. Age less than 18 years. 
3. Previous radical cystectomy or bladder 

preservation therapy. 
4. Contraindications to anesthesia or cystoscopic 

procedures. 
5. Active urinary tract infection at the time of 

evaluation. 
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6. Severe comorbid illness making follow-up 
impossible. 

7. Inability or unwillingness to provide informed 
consent. 

Study Procedure: After obtaining written 
informed consent, all eligible patients underwent 
detailed clinical evaluation, including history 
taking, physical examination, routine hematological 
and biochemical investigations, urine analysis, 
urine culture, urine cytology, ultrasonography, and 
cystoscopic assessment. All patients underwent 
TURBT under spinal or general anesthesia 
according to institutional protocol. During TURBT, 
all visible tumors were resected completely 
whenever feasible, and adequate tissue was 
obtained for histopathological examination. Special 
attention was given to include detrusor muscle in 
the specimen to ensure accurate staging. 

Histopathological evaluation was performed to 
determine tumor stage, grade, presence of 
carcinoma in situ, and adequacy of muscularis 
propria sampling. 

Patients were subsequently scheduled for follow-up 
cystoscopy at one month after TURBT. During the 
one-month follow-up cystoscopy, the bladder was 
carefully examined for: 

1. Presence of residual tumor at the previous 
resection site. 

2. Presence of new lesions elsewhere in the 
bladder. 

3. Suspicious mucosal changes such as erythema, 
edema, granulation tissue, fibrin slough, or 
papillary growth. 

Biopsies were obtained from suspicious areas and 
from the previous resection site whenever 
indicated. The biopsy specimens were sent for 
histopathological examination to determine: 

1. Presence or absence of residual tumor. 
2. Histological stage of residual tumor. 
3. Histological grade of residual tumor. 

Patients with positive histopathological findings at 
one month were managed according to standard 
institutional protocols, including repeat TURBT, 
intravesical therapy, or further treatment depending 
on disease stage and grade. 

All patients with negative histopathology at one 
month underwent routine surveillance cystoscopy 
again at three months after TURBT as per standard 
NMIBC follow-up guidelines. 

Data Collection: The following variables were 
recorded in a structured proforma: 

• Age 
• Sex 
• Smoking history 
• Presenting symptoms 

• Tumor size 
• Tumor number 
• Tumor location 
• Histopathological stage 
• Histopathological grade 
• Presence of carcinoma in situ 
• Presence of detrusor muscle in specimen 
• One-month cystoscopic findings 
• Histopathological findings at one-month 

biopsy 
• Requirement of repeat intervention 
• Three-month follow-up cystoscopy findings 

Outcome Measures 

The primary outcome of the study was detection of 
residual disease or recurrence on follow-up 
cystoscopy one month after TURBT. 

Secondary outcomes included: 

1. Histopathological stage of residual tumor. 
2. Histopathological grade of residual tumor. 
3. Need for repeat TURBT or additional 

intervention. 
4. Correlation between baseline tumor 

characteristics and one-month cystoscopy 
findings. 

Statistical Analysis: Data were entered into 
Microsoft Excel and analyzed using the Statistical 
Package for the Social Sciences software version 
26.0. Continuous variables were expressed as mean 
± standard deviation or median with interquartile 
range depending on data distribution. Categorical 
variables were expressed as frequencies and 
percentages. Association between categorical 
variables was assessed using Chi-square test or 
Fisher’s exact test as appropriate. Continuous 
variables were compared using Student’s t-test or 
Mann–Whitney U test depending on normality of 
data. A p-value less than 0.05 was considered 
statistically significant. 

Results 

A total of 60 patients with non-muscle-invasive 
bladder cancer (NMIBC) who underwent TURBT 
were included in the study. The mean age of the 
study population was 58.6 ± 11.4 years, with the 
majority of patients belonging to the age group of 
51–70 years. Male patients predominated, 
accounting for 48 cases (80.0%), while females 
constituted 12 cases (20.0%). Most patients 
presented with painless hematuria, followed by 
irritative lower urinary tract symptoms. The 
majority of tumors were solitary and less than 3 cm 
in size. High-grade lesions were noted in a 
considerable proportion of patients. Table 1 
summarizes the baseline demographic and tumor 
characteristics of the study population. 
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Table 1: Baseline Demographic and Tumor Characteristics of the Study Population (n = 60) 
Variable Number (n) Percentage (%) 
Age Group (years) 

  

≤40 6 10.0 
41–50 10 16.7 
51–60 18 30.0 
61–70 20 33.3 
>70 6 10.0 
Sex 

  

Male 48 80.0 
Female 12 20.0 
Presenting Symptom 

  

Painless hematuria 42 70.0 
Hematuria with LUTS 12 20.0 
Irritative symptoms only 6 10.0 
Tumor Number 

  

Solitary 38 63.3 
Multiple 22 36.7 
Tumor Size 

  

<3 cm 36 60.0 
≥3 cm 24 40.0 
Tumor Grade 

  

Low grade 34 56.7 
High grade 26 43.3 
 
Histopathological Findings after Initial TURBT 
(n = 60): At one-month follow-up cystoscopy, 
suspicious lesions or abnormal mucosal findings 
were observed in 22 patients (36.7%). Among 
these, residual tumor was histopathologically 
confirmed in 16 patients (26.7%), while the 
remaining showed inflammatory or granulation 

tissue changes only. Residual disease was more 
common in patients with T1 tumors, high-grade 
lesions, multiple tumors, tumors ≥3 cm, and 
absence of detrusor muscle in the initial specimen.  

Table 3 shows the findings of one-month follow-up 
cystoscopy and biopsy. 

 
Table 2: Histopathological Findings after Initial TURBT (n = 60) 

Variable Number (n) Percentage (%) 
Tumor Stage 

  

Ta 32 53.3 
T1 22 36.7 
CIS 6 10.0 
Presence of Detrusor Muscle in Specimen 

  

Present 46 76.7 
Absent 14 23.3 
Carcinoma in Situ Associated with Tumor 

  

Yes 8 13.3 
No 52 86.7 
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Figure 1: Histopathological Findings after Initial TURBT (n = 60) 

One-Month Follow-Up Cystoscopy and Biopsy 
Findings (n = 60): Patients with residual disease 
on one-month biopsy were managed with repeat 
TURBT and further treatment according to 
histopathological findings. Among patients with 
negative histology at one month, follow-up 

cystoscopy at three months showed recurrence in a 
smaller proportion of cases.  

Recurrence at three months was more common 
among patients with high-grade tumors and 
multiple lesions. Table 4 shows the three-month 
follow-up findings. 

 
Table 3: One-Month Follow-Up Cystoscopy and Biopsy Findings (n = 60) 

Variable Number (n) Percentage (%) 
One-Month Cystoscopy Findings 

  

Normal mucosa/no lesion 38 63.3 
Suspicious lesion/recurrent growth 14 23.3 
Erythema/granulation tissue 8 13.3 
Histopathological Findings on Biopsy 

  

No residual tumor 44 73.3 
Residual Ta tumor 8 13.3 
Residual T1 tumor 6 10.0 
Residual CIS 2 3.3 
Requirement of Repeat TURBT 

  

Yes 14 23.3 
No 46 76.7 
 
Three-Month Follow-Up Findings in Patients 
with Negative One-Month Histology (n = 44): 
The present study demonstrated that one-month 
follow-up cystoscopy after TURBT identified a 
substantial proportion of patients with residual 
disease, particularly among those with high-risk 
features such as T1 stage, high-grade tumors, 

multifocal lesions, larger tumor size, and absence 
of detrusor muscle in the initial specimen. These 
findings suggest that early cystoscopic assessment 
may be clinically useful in selected patients for 
prompt identification of residual disease and early 
intervention.

 
Table 4: Three-Month Follow-Up Findings in Patients with Negative One-Month Histology (n = 44) 

Variable Number (n) Percentage (%) 
No recurrence 36 81.8 
Recurrent Ta lesion 5 11.4 
Recurrent T1 lesion 2 4.5 
CIS recurrence 1 2.3 
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Figure 2: Three-Month Follow-Up Findings in Patients with Negative One-Month Histology (n = 44) 

 
Discussion 

In the present study, the majority of patients 
belonged to the age group of 51–70 years, with a 
mean age of 58.6 ± 11.4 years. Male predominance 
was observed, with males accounting for 80.0% of 
the study population. Similar findings have been 
reported in previous studies, where bladder cancer 
was more common in elderly males.  

In the study by Czech AK et al.[18] involving 139 
patients, the majority of patients were male and 
belonged to the sixth and seventh decades of life. 
Likewise, Yuk HD et al.[19] reported that most 
patients undergoing repeat TURBT were elderly 
males, reflecting the known epidemiological 
distribution of NMIBC. In our study, painless 
hematuria was the most common presenting 
symptom, observed in 70.0% of cases, followed by 
hematuria with lower urinary tract symptoms in 
20.0% of patients. Solitary tumors were noted in 
63.3% of patients, while 40.0% had tumors 
measuring ≥3 cm. High-grade tumors constituted 
43.3% of the cases. Similar findings were reported 
by Shim JS et al.[20], who found that high-grade 
lesions, multiple tumors, and larger tumor size 
were associated with a higher risk of residual 
disease and recurrence.  

In the present study, Ta tumors constituted 53.3% 
of cases, followed by T1 tumors in 36.7% and CIS 
in 10.0%. Detrusor muscle was present in 76.7% of 
specimens, whereas it was absent in 23.3% of 
cases. Similar findings have been reported in 
previous literature. Volz Y et al.[21] reported a 
detrusor muscle positivity rate of 67.7%, while 
other studies have reported rates ranging from 64% 
to 90.4%. The absence of detrusor muscle in the 
TURBT specimen has been recognized as an 
important predictor of residual disease and 
understaging. In the present study, patients without 
detrusor muscle had a greater likelihood of residual 
tumor at follow-up. Similar findings were reported 
by Fan J et al.,[22] who observed that absence of 
detrusor muscle increased the risk of residual tumor 
nearly threefold. They also reported that 93.3% of 

patients with residual tumor at the base of the 
resection site had no detrusor muscle in the original 
specimen.  

Similarly, Dutta et al.[2] reported that understaging 
of T1 tumors occurred in 64% of patients when 
detrusor muscle was absent, compared with 30% 
when detrusor muscle was present. Overall findings 
indicate that adequate sampling of detrusor muscle 
is crucial for accurate staging and reduction of 
residual disease after TURBT. In the present study, 
suspicious lesions were identified during one-
month follow-up cystoscopy in 36.7% of patients, 
while histopathologically proven residual tumor 
was found in 26.7% of cases.  

Residual Ta lesions were observed in 13.3%, 
residual T1 lesions in 10.0%, and residual CIS in 
3.3% of patients. Repeat TURBT was required in 
23.3% of patients. Our findings are consistent with 
previously published studies demonstrating a high 
incidence of residual disease after initial TURBT. 
Czech AK et al.[18] reported residual disease in 
30.9% of patients undergoing repeat TURBT, while 
69.1% had no residual tumor. Similarly, Vasdev N 
et al.[23] found residual tumor in 54.6% of patients 
undergoing early re-resection. A systematic review 
by Cumberbatch MGK et al.[5] reported that 
residual tumor at repeat TURBT was found in 17–
67% of Ta tumors and 20–71% of T1 tumors. 
Similar findings were reported by Yanagisawa T et 
al.[24], who also observed residual tumors in 17–
67% of Ta tumors and 20–71% of T1 tumors. The 
lower residual disease rate in our study compared 
with some previous reports may be attributed to 
better quality of initial TURBT, greater presence of 
detrusor muscle in the specimen, and relatively 
lower proportion of extensive T1 high-grade 
tumors. In the present study, residual disease was 
more common in patients with T1 tumors, high-
grade lesions, multiple tumors, tumor size ≥3 cm, 
and absence of detrusor muscle in the initial 
specimen. These findings are in agreement with 
earlier studies. Shim JS et al. reported that residual 
tumor rates ranged from 33% to 76%, with higher 
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rates seen in high-grade lesions, multifocal tumors, 
and T1 disease. [20] Similarly, Nepple KG et 
al.[25] found that T1 high-grade bladder cancer had 
recurrence rates of 69–80% and progression rates 
of 33–48% after TURBT alone. Fan J et al.[22] 
also found that the risk of residual tumor increased 
significantly when detrusor muscle was absent in 
the first specimen, and the risk increased by nearly 
threefold in such patients. Similarly, Lin L et 
al.[26] emphasized that repeat TURBT is 
particularly important in T1 tumors because of the 
high risk of residual and upstaged disease. In the 
present study, among 44 patients with negative 
one-month histology, recurrence at three months 
was observed in 8 patients (18.2%). Recurrent Ta 
lesions were seen in 11.4%, recurrent T1 lesions in 
4.5%, and CIS recurrence in 2.3% of patients. 
Comparable findings have been reported in 
previous studies. Kinnaird A et al.[27] reported that 
recurrence after TURBT in T1 high-grade tumors 
occurred in nearly 60% of patients, with 
approximately 10% being upstaged to muscle-
invasive disease. Likewise, Shim JS et al.[20] 
reported recurrence rates of 35–40% and 
progression rates of 4–25% in patients undergoing 
second TURBT. 

Calò B et al. [28] observed that repeat TURBT in 
completely resected high-grade T1 tumors may not 
significantly improve oncological outcomes in all 
patients, although it remains recommended in high-
risk cases.  

Conclusion 

The present study demonstrated that one-month 
follow-up cystoscopy after TURBT is useful in 
identifying residual disease in patients with non-
muscle-invasive bladder cancer. Residual tumors 
were more commonly observed in patients with T1 
stage disease, high-grade tumors, multifocal 
lesions, larger tumor size, and absence of detrusor 
muscle in the initial specimen. Early identification 
of residual disease allows timely repeat TURBT 
and appropriate further management. Even among 
patients with negative one-month findings, a 
proportion developed recurrence at three months, 
highlighting the importance of close follow-up and 
surveillance. 

Limitations of the Study: The present study had a 
relatively small sample size and was conducted at a 
single tertiary care center, which may limit the 
generalizability of the findings.  

The duration of follow-up was short, with 
assessment limited to one-month and three-month 
outcomes, and long-term recurrence or progression 
could not be evaluated. Additionally, interobserver 
variability in cystoscopic interpretation and 
TURBT specimen quality may have influenced the 
results. 
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