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Abstract

Background: Repeat transurethral resection of bladder tumour (reTURB) is a conventional
treatment for non-muscle-invasive bladder cancer (NMIBC] to enhance prognosis. However,
the necessity of reTURB in NMIBC remains controversial owing to upstaging of treatments and
new evidence.

Objectives: We performed an umbrella review to determine the need for reTURB in patients
with NMIBC.

Design: We extracted data from meta-analyses that were screened out after a systematic
search of PubMed, Embase, the Web of Science and the Cochrane Database of Systematic
Reviews.

Methods: Risk of Bias in Systematic Reviews and the Grading of Recommendations,
Assessment, Development and Evaluation tools were used to assess the quality of each
included meta-analysis and outcomes.

Results: Our study included seven meta-analyses. Two studies assessed the efficiency of
reTURB in patients who underwent en bloc resection of bladder tumours (ERBT). Patients
who underwent ERBT reported low residual tumour and upstaging rates of 5.9% and 0.3%,
respectively. Conversely, patients who underwent conventional transurethral resection for
bladder cancer (cTURB]) had high residual tumour rates. Patients who underwent cTURB and
reTURB had significantly improved 1-year recurrence-free survival (RFS) compared to those
who underwent initial cTURB alone. In terms of progression-free survival (PFS), a meta-
analysis reported that patients who underwent cTURB and reTURB had significantly improved
PFS compared with those who underwent initial cTURB alone. In the subgroup analyses of
ERBT, reTURB did not affect the RFS and PFS of patients who received ERBT. Currently, only a
limited number of randomised clinical trials have evaluated reTURB, and various factors have
influenced its efficacy.

Conclusion: There was significant variation in survival outcomes among patients undergoing
reTURB. The necessity and efficacy of reTURB depend on numerous factors, such as surgical
approach, equipment and medication usage. Patients eligible for ERBT may constitute a group
that does not require reTURB. Further clinical trials are required to validate these findings.
Registration: This umbrella review was registered with the International Prospective Register
of Systematic Reviews (CRD42023439078).
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Introduction

Bladder cancer, ranked as the ninth most com-
mon cancer worldwide and accounted for
220,349 deaths globally in 2022.! Nearly 70% of
the initially diagnosed bladder malignancies are
categorised as non-muscle-invasive bladder can-
cer (NMIBC).2 Conventional transurethral
resection of bladder cancer (¢cTURB) is the
standard treatment for NMIBC,? which is highly
heterogeneous, with a predilection for recurrence
and progression even following intravesical
Bacillus Calmette-Guérin administration or
chemotherapy.> Radical cystectomy is recom-
mended for patients with NMIBC who show dis-
ease progression to muscle-invasive bladder
cancer or frequent recurrence.?* Therefore,
many studies have focused on the diagnosis and
treatment of bladder cancer.5-7 Several therapeu-
tic strategies are adopted to prevent and control
NMIBC and decrease its recurrence and pro-
gression rates.%?

Repeat transurethral resection of bladder tumours
(reTURB) is widely used in clinical practice.
ReTURB can improve the yield of the detrusor
muscles in a specimen, which is the diagnostic
standard for NMIBC and muscle-invasive blad-
der cancer.1%!! Moreover, reTURB is useful for
resecting residual tumours.!? Therefore, patients
who underwent re TURB may have better survival
rates.!> However, the economic burden, periop-
erative complications and risk of tumour cell
seeding are the disadvantages of re TURB. Several
studies reported no survival benefits in patients
who underwent reTURB.1416 After pooling 68
studies, Lin et al.l7 observed that reTURB pro-
vided only short-term survival benefits and had
no significant beneficial effects on long-term sur-
vival outcomes. Xu et al.1¢ reported that en bloc
resection of bladder tumours (ERBT) may be
useful for resecting tumours with an extremely
low residual tumour rate, resulting in an approxi-
mately 100% yield of the detrusor muscle. Hu
et al.!5 reported the same results in an investiga-
tion of 12 studies. They observed no significant
survival benefit in patients who underwent ERBT
alone compared to those who underwent ERBT
and reTURB. Novel techniques have been
adopted in the clinical practice. Pedersen et al.!8
performed photodynamic diagnosis-guided laser
destruction of bladder cancer on an outpatient
basis and observed favourable survival outcomes.
Based on the survival data of transurethral laser
resection of bladder tumours, we concluded that
laser resection could decrease the recurrence rate

of NMIBC.18 These novel techniques may elimi-
nate the need for reTURB.

To address these concerns and obtain deeper
insights into this issue, we performed an umbrella
review to determine the need for reTURB in
patients with NMIBC. This umbrella review was
registered with the International Prospective
Register of Systematic Reviews (PROSPERO).

Materials and methods

We conducted an umbrella review on reTURB
according to the Preferred Reporting Items for
Systematic Reviews and Meta-analyses guide-
lines.!® The study was registered in PROSPERO
(registration = number: CRD42023439078).
Additionally, data pooling was not feasible
because of the limited number of randomised
controlled trials (RCTs) that addressed this issue.

Literature search

A comprehensive search was performed in the
PubMed, the Embase, the Web of Science and
the Cochrane Database of Systematic Reviews
until June 2024 (the last update) to identify rel-
evant systematic reviews, meta-analyses and
RCTs. Following the guidelines of the Scottish
Intercollegiate Guidelines Network,2® we per-
formed an extensive literature search on reTURB
using a combination of Medical Subject Heading
terms, keywords and various text word varia-
tions. The search was conducted across multiple
databases using the terms (repeat resection OR
restaging resection OR reTURB OR second
TURBT) AND (bladder tumour). Supplemental
Table 1 provides the specific search formulation.
Two authors (DXL and DCF) separately
screened the titles and abstracts retrieved from
the databases. Subsequently, the two authors
independently identified meta-analyses and
RCTs that met the inclusion criteria through
full-text reading. A third author (RCW) was
employed to resolve discrepancies in the litera-
ture screening. A fourth author (QXY) con-
ducted a manual search to assess the references
of all selected studies.

Study selection

This umbrella review aimed to assess the efficacy
of reTURB and the necessity of this secondary
surgical procedure. The included systematic
reviews and meta-analyses met specific criteria:
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included studies must be RCTs, cohort studies,
case-control studies or cross-sectional studies
that assessed the efficacy of reTURB. The RCTs
incorporated in this analysis adhered to the fol-
lowing conditions: (1) comparison of reTURB
with no-reTURB, (2) accurate and accessible
results and (3) RCT study design with full text
available. Studies excluded from this analysis
were those that were non-English, animal or cell
culture studies.

Data extraction

The following information from included studies
was independently extracted by two reviewers
(DXL and DCF): (1) first author’s name, (2)
publication year, number of included studies and
patients, estimated summary effect (risk ratio,
odds ratio, hazard ratio with 95% confidence
intervals (CI)) and heterogeneity (/?) in (3) perio-
perative (including tumour residual rate and
tumour upstage rate) and survival (including
recurrence-free survival (RFS); progression-free
survival (PFS); and cancer-specific survival
(CSYS)) results. All disagreements were resolved
by a third author (RCW).

Quality assessment of methods and evidence
Under the guidance of Risk of Bias in Systematic
Reviews tool,2! the included studies were assessed
in three phases and assigned ratings of low, high
or unclear. In the final phase, an overall assess-
ment was performed, considering the results of
phase II as low risk only when all four domains
were classified as low risk. Otherwise, it was clas-
sified as high-risk. Moreover, each outcome
would be evaluated and assigned a quality grade
of ‘high’, ‘moderate’, ‘low’ or ‘very low’, accord-
ing to Grading of Recommendations, Assessment,
Development and Evaluation (GRADE)??
(Supplemental Table 3). These evaluations were
performed independently by two reviewers (DXL
and DCF). Any disagreements were resolved by a
third author (RCW).

Statistical analysis

The data in our study were evaluated using
Review Manager 5.4.0 and R x64 4.1.3. We used
the mean difference and standardised mean dif-
ference to assess continuous outcomes with 95%
CI. Meanwhile, we employed OR to assess
dichotomous outcomes with a 95% CI. Statistical
significance was set at p<<0.05.

Results

The databases provided 4877 studies after dupli-
cates were discarded. A total of 33 eligible meta-
analyses were screened after the initial screening.
No eligible RCT's were identified, rendering data
pooling infeasible. Finally, we included seven eli-
gible meta-analyses (Figure 1).

The characteristics of eligible studies and risk

of bias assessment

All eligible meta-analyses had to include retro-
spective studies because of the limited availability
of RCTs.1214-17:23.24 Two of the eligible meta-
analyses assessed the efficiency of reTURB in
patients who underwent ERBT.1%:16 The studies
conducted by Lin et al.1” and Xu et al.l® were the
last to be searched in October 2021. While the
former included patients who underwent curb or
ERBT, the latter focused only on those who
underwent ERBT.!%17 Therefore, we incorpo-
rated both meta-analyses in our study. The
remaining meta-analyses had a last search
>6 months ago. The specifics of the eligible meta-
analyses are presented in Table 1. Over half of the
meta-analyses were low risk.1>-17:2¢ while the
remaining three studies were categorised as high
risk owing to language restrictions and bias assess-
ment (Supplemental Table 2).

Perioperative outcomes in reTURB

We assessed the tumour residual rate and
tumour upstaging rate. Both meta-analyses!5:16
that included Ta/T1 patients who received
ERBT reported a low tumour residual rate,
which was 3.2% and 5.9%, respectively.
Conversely, in T1 patients who underwent
cTURB, three meta-analyses!?17:23 revealed
high residual tumour rates of 48%, 47% and
56%, respectively. Furthermore, in the sub-
group analysis of Ta and Ta/T1 patients,
cTURB exhibited residual tumour rates of 39%
and 45%, respectively, which were higher than
those observed in Ta/T1 patients who under-
went ERBT. In terms of tumour upstaging rate,
consistent with tumour residual rate, both meta-
analyses!>16 that included Ta/T1 patients who
received ERBT reported a low tumour upstag-
ing rate, which was 0.30% and 0.0%, respec-
tively. Similarly, two meta-analyses showed that
T1 patients who accepted cTURB had a tumour
residual rate of 10%, which was higher than that
observed in Ta/T1 patients who underwent
ERBT!7:23 (Figure 2).
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Figure 1. Workflow diagram.
Table 1. Summary of included meta-analyses and outcomes.
Author (year) Country Last Included Type Comparison No. of No. of Phase CIS
research  studies reTURB no-reTURB
Krajewski_W Poland March 6 RCT/NRCT  cTURB 1515 1742 T1 /
(2020) 2020
Naselli_A (2016) Italy August 29 RCT/NRCT  cTURB 3912 T1 Yes
2016
Vianello_A (2011)  ltaly June 15 RCT/NRCT  cTURB / / Ta/T1  No
2010
Lin_LD (2023) China October 68 RCT/NRCT ERBT/cTURB / / Ta/T1  Yes
2021
Yanagisawa Austria February 81 RCT/NRCT ERBT/cTURB / / Ta/T1 Yes
(2024) 2023
Xu_JN (2022) China October 8 RCT/NRCT  ERBT 414 Ta/T1 /
2021
Hu_HL (2022) China July 2022 12 RCT/NRCT  ERBT / / Ta/T1 Yes

cTURB, conventional transurethral resection of bladder tumour; ERBT, en-Bloc transurethral resection of bladder tumour; NA, no data; NRCT,
non-randomized controlled trial; RCT, randomized controlled trial; TURB, Transurethral resection of the bladder.
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Tumor residual rate Tumor upstaging rate
Included Included
Author(year) Surgery | T stage| studies Rate 95% ClI GRADE | studies Rate Cl 95% | GRADE
Vianello_A (2011)] cTURB Ta 8 39% (26%, 54%) | Very Low \ \ \ \
Vianello_A (2011)] cTURB i 15 47% (41%, 53%) Low \ \ \ \
Naselli_A (2016) [ cTURB T1 28 56% (48%, 63%) | Very Low 26 10% (6%, 14%) | Very Low
Lin_LD (2023) |ERBT/cTUR| Ta/T1 60 45% (41%, 49%) [ Very Low 46 9% (7%, 11%) | Very Low
Lin_ LD (2023) |ERBT/cTUR| T1 Sl 48% (42%, 53%) | Very Low 27 10% (7%, 13%) | Very Low
Yanagisawa | ERBT/cTUR
(2024) B Ta 20 31.60% |(23.8%—40.7%) Very Low 13 4.50% [(3.1%,6.4%)| Very Low
Yanagisawa | ERBT/cTUR
(2024) B T1 19 44.50%  [(40.3%, 48.8%) Very Low 4.80% [(3.6%,6.4%)| Very Low
Xu_JN (2022) ERBT Ta/T1
Hu_HL (2022 ERBT Ta/T1 | (2.0%, 11.1%)
Very low
12 >=50% Low

Figure 2. Perioperative results. cTURB, conventional transurethral resection of bladder cancer; ERBT, en-Bloc resection of bladder
tumour; reTURB, repeat transurethral resection of bladder tumours; TURB, transurethral resection of bladder tumours.

Survival outcomes of patients accepted reTURB
There was no significant difference in the 1-year
RFS between Ta/T1 patients who received
ERBT alone and those who underwent reTURB
in addition to ERBT.!516 Nevertheless, in the
subgroup analyses of Ta/T1 and T1 patients
who underwent cTURB, both analyses consist-
ently demonstrated that patients who underwent
reTURB were significantly associated with
improved RFS compared with those who did not
undergo reTURB.!7” Regarding 3-year RFS,
there was no significant difference between Ta/
T1 patients who received ERBT alone and those
who underwent reTURB in addition to ERBT.!>
Notably, in patients who underwent cTURB, no
significant difference was observed between T1
patients who underwent cTURB alone and those
who underwent reTURB in the 3-year RFS.17 In
contrast, Ta/T1 patients who underwent
reTURB had statistically improved 3-year RFS
compared to those who underwent cTURB
alone (Figure 3).

In Figure 4, five of the comparisons reported that
re TURB did not have a significant impact on the
overall RFS. Only one study reported the RFS
benefits of reTURB, with a very low evidence
level.2¢ Five comparisons reported that reTURB
did not have a significant impact on overall PFS.
Conversely, in a subgroup analysis of Ta/T1
patients who underwent cTURB, those who
underwent re TURB had significantly improved
overall PFS compared with those who underwent
¢TURB alone. In terms of CSS, one study sug-
gested that patients with NMIBC who underwent

re TURB had a better survival outcome, while two
studies did not demonstrate this result.

Discussion

Urologists usually suggest performing reTURB
in patients with high-risk NMIBC at the initial
diagnosis.??5> In this umbrella review, we
observed conflicting results regarding whether
reTURB can provide better perioperative and
prognostic outcomes in patients with NMIBC.
Of these, ERBT was associated with a reduced
tumour residual rate and tumour upstaging rate
compared to cTURB in patients with NMIBC.
Notably, reTURB did not significantly affect
the prognosis of patients with NMIBC who
underwent ERBT compared to those who
underwent cTURB. ERBT may be a promising
therapeutic approach for NMIBC patients to
avoid reTURB in patients where this technique
is applicable.

Numerous factors affect the prognosis of patients
with NMIBC.26:27 To improve prognosis, many
treatments have been developed to improve the
RFS and PFS of NMIBC.2 Of these, patients
with T1 disease have attracted the attention of
urologists. T1 NMIBC is associated with a higher
incidence of recurrence and progression com-
pared with Ta NMIBC.2® Patients need to
undergo radical cystectomy if NMIBC progresses
to muscle-invasive bladder cancer, which causes
heavy mental and physical burdens.?® Thus, many
therapies and biomarkers have been applied in
patients with T1 NMIBC to determine the
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1-year recurrence-free survival 3-year recurrence-free survival

No. of No. of
Author| T Included| reTURB/TU [OR/RR reTURB/TUR|OR/RR
(Year) |stage|  Surgery studies RB /HR Cl 95% [GRADE B /HR Cl 95% GRADE
Lin_LD
(2023) | Ta/T1| ERBT/cTURB 10 2269/3816| 1.10 [(1.01, 1.19)f Low | 2269/3816 | 1.15 [(1.03,1.28)] Low.
Lin_LD
(2023)] T1 | ERBT/cTURB 2 Low | 747/1919 [ 1.15 |(0.94, 1.40)|Very Low
Hu_HL
(2022) | Ta/T1 ERBT 3 I 1.35 [(0.66, 2.78)| Low / 0.83 [(0.56, 1.23)[  Low
Xu_JN
2022)|Ta/T1 ERBT 2 159/207 | 1.44 |(0.67, 3.09)] Low / / / /

Very low

reTURB with intermediate effective: P<0.05 and I> >=50% |Low.

No significant different: P>0.05 and 1 <50%
No significant different: P>0.05 and 1> >=50%

Figure 3. The 1- and 3-year recurrence-free survival results of different meta-analyses. cTURB, conventional
transurethral resection of bladder cancer; ERBT, en-Bloc resection of bladder tumour; reTURB, repeat
transurethral resection of bladder tumours; TURB, transurethral resection of bladder tumours.

recurrence and progression of NMIBC.3° Both
the European Association of Urology and the
National Comprehensive Cancer Network rec-
ommend that patients with T1 undergo re TURB.
Moreover, cTURB provides a high tumour resid-
ual rate and tumour upstaging rate following a
low presence rate of the detrusor muscle, which
could be improved by reTURB.3! In contrast,
reTURB can result in a better prognosis for
patients with T1 disease.!? Thus, Gontero et al.?>
suggested that reTURB is necessary for high-
grade T1 NMIBC. However, these advantages
were not observed in the patients who underwent
ERBT. In survival outcomes, no significant dif-
ferences in RFS and PFS were observed between
patients who underwent ERBT alone and those
who underwent combined ERBT and
reTURB.15:16 In an early RCT, patients with T1
NMIBC who received mitomycin and initial
TURB had significantly worse RFS and PFS than
did those who received reTURB and mitomycin
because of the high tumour residual rate and high
WHO pathological grade.?? In this RCT, the
residual tumour rate in the reTURB group was
33.8%. Thus, the residual tumour rate may be a
key factor in reTURB efficiency. The rate of det-
rusor muscle formation was approximately 70%
in specimens extracted by cTURB.13 The rate of
detrusor muscle acquisition by ¢TURB could
increase to 87.8% following reTURB, which is
also lower than that of ERBT.13:33 In specimens
obtained from ERBT, the presence of the detru-
sor muscle was observed in approximately 100%
of the cases.!%-3% This might be one of the reasons

why ERBT decreases the residual tumour rate
from approximately 30% to <6%.17:23:24 In our
recent study, ERBT provided a significantly lower
tumour residual rate than cTURB.5? Furthermore,
patients who intend to undergo ERBT should
have a restricted number of tumours and a lim-
ited tumour size.3> Based on the above evidence,
we suggest that ERBT may be a promising
approach to avoid reTURB in some patients with
NMIBC.

Moreover, various factors may influence
re TURB-derived benefits, such as antitumour
drugs, surgical technique levels and surgical
equipment.3©-3® In another recent RCT,3® the
residual tumour rate in the reTURB+ BCG
group was 29%. No significant differences were
identified between the re TURB + BCG and ini-
tial TURB + BCG groups in terms of RFS and
PFS, with a median follow-up of 17 months. This
result could be attributed to the limited follow-
up duration and patient sample size. Notably,
BCG can potentially improve RFS in patients
who do not undergo re TURB. BCG is the stand-
ard treatment for high-risk NMIBC and offers
significant survival benefits to patients.?® Thus,
novel treatments using biomaterials,*! targeted
therapy,*? and radiopharmaceuticals*?> may pro-
mote reTURB in clinical practice. Meanwhile,
¢TURB and ERBT usually use various energies
to resect tumours.?> Of these, laser technology
significantly reduces the incidence of bladder
perforation and obturator nerve reflexes, provid-
ing urologists with greater precision in tumour
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Overall recurrence-free survival Overall progression-free survival Overall cancer-specific survival
Include No. of No. of Include| No. of

Author reTURB/TUR|OR/RR/| Included | reTURB/TUR [ OR/RR d  |reTURB/TU|OR/RR

(Year) Surgery [T stage | studies B HR Cl 95% GRADE | studies B /HR Cl 95% GRADE | studies RB /HR Cl 95% GRADE
Krajewski_W

(2020) cTURBT T1 6 / 0.83 [(0.58,1.20)| Very low 6 / 0.67 |(0.42,1.08)| Very low 4 / 0.79 |(0.46, 1.36)| Very Low
Yanagisawa

2024)  |ERBT/CTURB| Ta/T1 ) 5522 0.78 |(0.62,0.97)| Very low b) 5522 0.74 [(0.47,1.15)| Very low 6 26657 0.94 |(0.84,1.04)] Low

Lin LD [ERBT/CTURB| Ta/T1 10 2269/3826 | 1.12 [(0.97,1.30) Low Low Low

Lin_LD ERBT/cTURB| T1 2 747/1919 1.17 1(0.90, 1.54) [ Very Low. 2 747/1919 1.08 [(0.97,1.20)[ Very Low
Xu_JN (2022) ERBT Ta/T1 2 159/207 0.72_[(0.44,1.18) Low 2 159/207 0.98 |(0.33, 2.89) Low

Hu_HL ERBT Ta/T1 8 / 0.87 [(0.64, 1.20) Low 3 / 111 [(0.54,2.32) Low

Very low

reTURB with intermediate effective: P<0.05 and I* >=50% Low

No significant different: P>0.05 and 12 <50%
No significant different: P>0.05 and 1 >=50%

Figure 4. Overall recurrence-free and progression-free survival results of different meta-analyses. cTURB, conventional
transurethral resection of bladder cancer; ERBT, en-Bloc resection of bladder tumour; reTURB, repeat transurethral resection of
bladder tumours; TURB, transurethral resection of bladder tumours.

resection.** This might be another reason why
patients who underwent surgery using different
surgical equipment had distinctive survival out-
comes. Additionally, the experience of the sur-
geon also affects the efficiency of TURB and,
therefore, determines whether to perform
re TURB.2438 Based on these results, we postu-
late that multiple factors, excluding ERBT, may
influence the need for reTURB. It is crucial to
acknowledge that numerous factors influence the
surgical outcomes and efficacy of reTURBs.
Therefore, future studies should strive to control
for variables such as the surgeon’s experience,
surgical instruments, postoperative treatment
and tumour characteristics (such as tumour size,
T stage and WHO grade) to minimise their
impact on surgical results. Further studies are
needed to determine whether ERBT patients can
avoid re TURB.

This study had some limitations. All outcomes
lacked moderate- or high-quality evidence,
according to the GRADE assessment, primarily
because of the absence of RCTs. However, this
evidence was highly consistent, providing confi-
dence in the results. However, RCTs are required
to validate these results. As an umbrella review,
the study’s scope for exploring additional out-
comes and detailed controls was limited.

Conclusion

There is significant variation in survival outcomes
among patients undergoing re TURB. The neces-
sity and efficacy of re TURB depend on numerous
factors, such as surgical approach, equipment and
medication usage. Future studies should also
focus on these factors. Patients eligible for ERBT

may constitute a group that does not require
reTURB. Further clinical trials are required to
validate these findings.
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