
Abstract
Background: The main problem in the proper management of non-muscle invasive bladder cancer (NMIBC) is the under-staging 
of lesions after initial transurethral resection of bladder tumor (TUBRT). Under staging is much more evident in T1 tumors when 
the detrusor muscle is absent. So, we evaluated under-staging and residual tumors in patients with complete initial TURBT 
whose initial pathological samples revealed the presence of the detrusor muscle.
Methods: In this prospective study performed in Bahonar hospital, Kerman, Iran, from August 2018 to April 2020, 51 patients 
with newly diagnosed T1 bladder tumors were enrolled according to our criteria and underwent standard Re-TURBT about eight 
weeks after the initial TURBT.
Results: Of 51 patients who underwent Re-TURBT, 12 (23.5%) had tumors, of whom eight had microscopic, and four had 
macroscopic tumors. None of them were upstaged or upgraded. There was a statistically significant relationship between the 
presence of tumors in Re-TURBT and the size of the primary tumor ( > 3 cm) and the number of tumors ( > 1). No changes were 
observed in the stage and grade of the disease, besides, the treatment plan of patients did not change despite imposing financial 
burdens on patients and the healthcare system.
Conclusion: Re-TURBT is not necessary for all superficial bladder tumors, especially in the case of complete initial TURBT, 
and also in the presence of the detrusor muscle in the pathological sample and when the tumor is single and less than three 
centimeters in size.
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Introduction
Bladder cancer is the most expensive cancer to treat over 
a patient’s lifetime (1). Bladder cancers include urothelial 
carcinoma (90%), squamous cell carcinoma (5%), and 
adenocarcinoma (less than 2%) (2). Urothelial carcinomas 
are divided into two general categories: muscle-invasive 
bladder cancer (MIBC) and non-muscle invasive bladder 
cancer (NMIBC). The recent group comprises low- or 
high-grade and non-invasive papillary neoplasms (Ta), 
carcinoma in situ (CIS), and urothelial carcinoma with 
invasion into the lamina propria (T1), which makes up 
approximately 70% of all bladder urothelial carcinomas (3).

Initial transurethral resection of bladder tumor 
(TURBT) is the first step for the proper treatment of these 
tumors. During this procedure, it is critical to obtain a 
good specimen for histopathological examination and 
clinical staging to acquire additional information about 
the tumor, which can influence the initial treatment and 
prognosis, including the size, location, multiplicity, and 

grade of the tumor, as well as the presence of associated CIS 
(4). Minor bleeding and irritative symptoms are common 
side effects immediately during the postoperative period. 
The major complications of uncontrolled hematuria and 
clinical bladder perforation occur in 1%-6.7% of cases 
(5). The main problem for the proper management of 
these tumors is the under-staging of lesions and residual 
tumors after initial TURT (6). Under-staging is much 
more likely in T1 tumors when the detrusor muscle is 
absent compared to when the muscle is present in the 
specimen (64% vs. 30%) (7).

According to American Urological Association (AUA) 
guidelines, it is recommended to repeat TUBRT (Re-
TUBRT) at the primary tumor site within six weeks of 
the initial TURBT to include muscularis propria in 
patients with incomplete initial resection and those with 
stage T1 disease (8). These guidelines also recommend 
the consideration of repeating TURBT in patients with 
high-risk and high-grade Ta tumors. In this study, we 
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evaluated residual tumor and staging errors during the 
Re-TURBT of newly diagnosed patients with T1 bladder 
tumors who had complete initial TURBT and showed the 
presence of the detrusor muscle in initial TURBT.

Material and Methods
Participants
The patients newly diagnosed with bladder tumors from 
August 2018 to April 2020 were included. The study was 
carried out according to AUA guidelines for Re-TURBT 
(8), and it was approved by the Ethics Committee of 
the Kerman University of Medical Sciences (IR.KMU.
AH.REC.1398.091); also, informed consent was obtained 
from the patients to participate in the study. The 
patients underwent standard TUBRT. Epidemiologic 
characteristics of patients (age, gender), tumor size, the 
number and morphology of tumors, and other pathologic 
findings were recorded. The patients who had T1 bladder 
tumors with their pathologic samples revealing the 
presence of the detrusor muscle layer were selected. 
Those with incomplete tumor resection during initial 
TURBT were excluded from the study. Also, patients 
with a history of radiotherapy and chemotherapy were 
excluded. Altogether, 51 patients fulfilling our criteria 
were selected.
 
Clinical Procedures
The Re-TURBT surgery was performed about eight 
weeks after the initial TURBT in all cases. After the 
patient was placed in the lithotomy position and under 
general anesthesia, cystoscopy was performed using 30° 
and 70° lenses, carefully checking all the bladder walls. 
For describing the cystoscopic view of previously resected 
sites, we used three categories i.e., macroscopic, slough, 
or scar. Then, previous tumor sites and residual or 
suspicious lesions were resected by a double-sheath (26 
Fr) resectoscope and continuous irrigation water. In all 
cases, the resection was associated with the monopolar 
current, and deep resection was performed. After the 
procedure, the 20-24 Fr (3-way) catheter was inserted 
with continuous bladder irrigation. The main outcomes 
recorded during Re-TURBT were under-staging and the 
presence of residual tumors. Major complications directly 
related to Re-TURBT were considered uncontrollable 
hematuria and clinical bladder perforation. 

Statistical Analysis
The duration of surgery and admission were recorded for 
data analysis that was performed using SPSS statistical 
software (version 22.0). Frequency was used to describe 
qualitative variables, and the mean, median, and standard 
deviation were utilized to present quantitative variables.

Results 
From August 2018 to April 2020, 51 patients admitted 

to Bahonar hospital of Kerman, Iran, were enrolled 
according to our criteria and underwent standard Re-
TURBT about eight weeks after the initial TURBT.

Patients’ features, initial tumors’ characteristics, and 
Re-TUBRT findings have been shown in Table 1.

Of 51 patients, 12 (23.5%) revealed residual tumors 
in Re-TURBT; however, there was no upstaging or 
upgrading. Four patients had macroscopic tumors (two 
at the previous site and two at a different site). Eight 
patients had microscopic tumors (six sloughs and two 
scars). More than half of patients (66.7%) with residual 
tumors in Re-TURBT had multiple ( > 1) initial tumors 
(Figure 1), and nearly all of them (91.7%) had large ( > 3 m) 
tumors at admission (Figure 2). Tumor size (P < 0.0001) 
and multiple tumors (P = 0.003) were significantly 
associated with the presence of tumor in Re-TURBT. 
Comparisons of various prognostic markers between 
patients without tumors (group 1) and those with tumors 
(group 2) in Re-TURBT have been shown in Table 2. No 
major complications were recorded for Re-TURBT.

Table 1. Patients’ demographic and clinical variables

Variables No. (%)/mean (SD)

Gender

Male 44 (86.3)

Female 7 (13.7)

Number of tumors

Single 36 (70.6)

Multiple 15 (29.4)

Size of tumor

 < 1 7 (13.7)

1-3 23 (45.1)

 > 3 21 (41.2)

Morphology

Solid 14 (27.5)

Papillary 37 (72.5)

Grade

Low 33 (64.7)

High 18 (35.3)

Re-TURBT cystoscopic view

Scar 10 (19.6)

Slough 37 (72.5)

Macroscopic tumor 4 (7.8)

Re-TURBT pathology

Without tumor 39 (76.5)

T1low 8 (15.7)

T1high 4 (7.8)

Age (y) 60.31 ± 9.23

Mean Re-TURBT duration (min) 50.29 ± 13.43

Mean hospital stay (day) 0.7

Mean time between TURBT & Re-TURBT (day) 39.17 ± 10.68
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Discussion
In our study, all cases revealed the detrusor muscle during 
the initial TURBT, while in a study by Gaya et al (9), 22 
(46%) out of 47 patients did not have the detrusor muscle 
in their initial pathological sample. In another study 
by Han et al (10), among 55 patients, only 17 (30.4%) 
revealed the detrusor muscle in the primary pathological 
specimen. Gill et al (11) studied 52 patients, 16 of whom 
(30.7%) did not have the detrusor muscle in the initial 
TURBT sample. El-Barky et al (12) initially started their 
study on 100 patients, but 14 patients were excluded due 
to the lack of the detrusor muscle in primary TURBT. 
Cumberbatch et al (13) performed a systematic review 
and found that the detrusor muscle was present in 30%-
100% of primary TURBT cases.

In our study, 51 patients with T1 bladder tumors 
underwent Re-TURBT only 12 patients (23.5%) had 
residual tumors, four patients had macroscopic tumors, 
and eight patients had microscopic tumors, which was 
similar to the initial staging and grading. In Gaya and 
colleagues’ study (9), out of 47 patients with high-grade 
superficial tumors (Ta & T1), ten patients (21%) had 
residual tumors in Re-TURBT, eight cases (17%) had 

tumors similar to the initial ones, and two patients (4.2%) 
had upstaging; these two patients did not have detrusor 
muscle in their initial TURBT. In Han and colleagues’ 
study (10), out of 55 patients with superficial tumors (Ta 
& T1), 36 patients (65.4%) had tumors in Re-TURBT, 
nine of whom (16.1%) revealed upstaging. In the study of 
Gill et al (11), out of 52 patients with superficial tumors 
(Ta & T1), 23 patients (44.2%) had tumors in Re-TURBT, 
and 12 patients (23.1%) had upstaging. Dwivedi et al, in 
their study (14) on 42 patients with superficial tumors 
(Ta&T1), reported that 12 patients (28.5%) had residual 
tumors in Re-TURBT and five patients (11.9%) had 
upstaging. In another study by Schwaibold et al (15) on 
136 patients with T1 tumors, 71 patients (52%) revealed 
tumors in Re-TURT, and histopathological changes 
associated with poor prognosis ( > T1 or association with 
Tis) were observed in 21% of the patients. In the study 
by El-Barky et al (12), out of 75 patients with superficial 
tumors (except for low-grade Ta) who revealed the 
detrusor muscle in the initial TURBT, 30 patients (40%) 
had tumors in Re-TURBT, 18 (24%) of whom had visible 
tumors, and 12 cases (16%) had microscopic tumors; in 
addition, 18 patients (24%) had upstaging, which caused 

Figure 1. Comparison of the number of primary tumors between patients with and without tumors in RE-TURBT

Figure2. Comparison of primary tumor size between patients with and without tumors in RE-TURBT
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a change in their treatment plan. Cumberbatch et al (13) 
during a systematic review on Re-TURBT in high-risk 
non-muscle invasive bladder tumors reported residual 
lesions in 17-67% of patients with Ta and 71-20% of 
patients with T1; moreover, upstaging occurred in 0-8% 
of cases with Ta tumors and 0-32% of those with T1 
tumors. Miladi and colleagues (6), in their review, found 
that Re-TURBT corrected the initial staging errors in 49-
9% of cases and detected tumors in 26-83% of cases. In 
addition, 2-28% of primary T1 tumors revealed muscle 
invasion in Re-TURBT. Naselli et al (16), in a systematic 
review meta-analysis, reported a pooled prevalence of 
∼50% for residual tumors and 10% for progression to an 
invasive disease during Re-TURBT for T1 tumors. In a 
report by Grimm et al (17) on 83 patients with superficial 
bladder tumors who underwent Re-TURBT, tumors 
were present in 33% of the cases, and five patients (6%) 
underwent radical cystectomy upon Re-TURBT findings. 
The comparison between studies was shown in Table 3.

The differences between the findings of the present 
study and those of other studies regarding the prevalence 
of upstaging may be because, in the present study, patients 
who had macroscopic tumors in the primary TURBT or 
those whose primary pathology specimens lacked the 
detrusor muscle were excluded. In our study, 91.7% of the 
patients who had a tumor in Re-TURBT had a primary 
tumor larger than 3 cm, and also, 66.7% of these patients 

had multiple tumors. The presence of residual tumors 
in Re-TURBT was significantly associated with the size 
and number of primary tumors. In our study, initial 
pathological features (stage & grade) and initial tumor 
appearance (sessile or papillary) had no statistically 
significant relationship with the presence of the tumor in 
Re-TURBT. In a study by Dwivedi et al (14), similar to 
our study, tumor presence in Re-TURBT was significantly 
associated with the size ( > 3 cm) and number ( > 3) of 
tumors. But contrary to our study, tumor appearance 
(solid), grade (high), and history of multiple TURBTs 
were significantly associated with tumor presence in 
Re-TURBT. In Gill and colleagues’ study (11), tumor 
stage, tumor grade, and tumor appearance (solid or 
papillary) were significantly associated with both tumor 
presence and upstaging in Re-TURBT. In addition, CIS 
had a significant correlation with the presence of residual 
tumor, while the absence of the detrusor muscle in the 
initial TURBT specimen was significantly associated with 
progression to muscle-invasive disease.

Conclusion
As mentioned in most studies and guidelines, the 
absence of the detrusor muscle has been suggested as a 
strong and important factor for Re-TURBT in superficial 
bladder tumors. In this study, we evaluated the findings 
of Re-TURBT in patients with newly diagnosed T1 
bladder tumors who had complete initial TURBT and 
the detrusor muscle in their initial TURBT pathology 
specimens. Tumor size greater than 3 cm and multiple 
tumors were strong predictors for tumor presence in 
Re-TURBT. According to the findings of our study, only 
a small percentage of the patients had tumors in Re-
TURBT, and none revealed a change in disease stage or 
grade and treatment plan. Therefore, we suggest that Re-
TURBT is unnecessary for all superficial bladder tumors, 
especially in the case of complete initial TURBT, in the 
presence of the detrusor muscle in pathological samples, 
and in patients with single tumor or with tumors smaller 
than 3 cm.

Table 2. Comparison of patients’ demographic and clinical variables 
between those with and without tumor in Re-TURBT

Variables Group 1 Group 2 P value

Age 60 ± 9.11 61.33 ± 9.93 0.66

Gender 

Male 32 (82.1) 12 (100)
0.17

Female 7 (17.9) 0 (0)

Number

Single 32 (82.1) 4 (33.3)
0.003

Multiple 7 (17.9) 8 (66.7)

Size

 < 1 6 (15.4) 1 (8.3)

0.0001 ≥ 1-3 23 (59) 0

 > 3 10 (25.6) 11 (91.7)

Morphology 

Solid 10 (25.6) 4 (33.3)
0.71

Papillary 29 (74.4) 8 (66.7)

Grade 

Low 25 (64.1) 8 (66.7) 
1

High 14 (35.9) 4 (33.3)

Re-TURBT Cystoscopic view 

Scar 8 (20.5) 2 (25)
1

Slough 31 (79.5) 6 (75)

The time between TURBT & 
Re-TURBT (day)

38.30 ± 10.54 42 ± 11.12 0.16

Table 3. The comparison of studies in terms of residual tumor

Study Residual tumor (%)

Our study 23.5

Gaya et al (9) 21

Han et al (10) 65.4

Gill et al (11) 44.2

Grimm et al (17) 33

Cumberbatch et al (13) 
17-67 (Ta)
71-20 (T1)

Dwivedi et al (14) 28.5

Schwaibold et al (15) 52

Miladi et al (6) 26-83

Naselli et al (16) 50
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