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Abstract: International guidelines recommend repeat transurethral resection of bladder tumors
(reTURB) for selected patients with high-risk non-muscle invasive bladder cancer to remove possible
residual tumors, restage tumors and improve the therapeutic outcome. However, most evidence
supporting the benefits of reTURB is from conventional TURB. The role of reTURB in patients
receiving initial En bloc resection of bladder tumor (ERBT) is still unknown. PubMed, Embase,
Web of Science, The Cochrane Library, and China National Knowledge Infrastructure (CNKI) were
systematically searched. Finally, this systematic review and meta-analysis included twelve articles,
including 539 patients. The rates of residual tumor and tumor upstaging detected by reTURB after
ERBT were 5.9% (95%Cl, 2.0-11.1%) and 0.0% (95%CI, 0.0-0.5%), respectively. Recurrence-free survival,
tumor recurrence and progression were comparable between patients with and without reTURB after
initial ERBT. The pooled hazard ratios of 1-year, 2-year, 3-year and 5-year recurrence-free survival were
0.74 (95%Cl, 0.36-1.51; p = 0.40), 0.76 (95%CI, 0.45-1.26; p = 0.28), 0.83 (95%CI, 0.53-1.32; p = 0.43) and
0.83 (95%CI, 0.56-1.23; p = 0.36), respectively. The pooled relative risks of recurrence and progression
were 0.87 (95%CI, 0.64-1.20; p = 0.40) and 1.11 (95%CI, 0.54-2.32; p = 0.77), respectively. Current evidence
demonstrates that reTURB after ERBT for bladder cancer can detect relatively low rates of residual tumor
and tumor upstaging and appears not to improve either recurrence or progression.

Keywords: bladder cancer; repeat transurethral resection; re-resection; restage; en bloc resection;
systematic review

1. Introduction

Bladder cancer is among the world’s top ten most common cancer types, with approx-
imately 550,000 new cases annually [1,2]. Non-muscle-invasive bladder cancer (NMIBC),
which includes Ta, T1, and carcinoma in situ, represents approximately 75% of all blad-
der cancers at initial diagnosis [3]. Transurethral resection of the bladder (TURB) is the
standard procedure for bladder cancer diagnosis and represents, at the same time, the
most important therapeutic moment for patients with NMIBC [3]. Although conventional
TURB (cTURB) is widely used and has piled tremendous expertise over decades, multiple
drawbacks are still associated with it. Such issues are, for example, tumor cell scattering
through fragmentation, the risk of tumor cell seeding and reimplantation, a rather high
rate of missing detrusor muscle (DM) and downstaging, thermal damage of sensitive areas
within the specimens, and incomplete resections [4].

To overcome these drawbacks of cTURB, En bloc resection of bladder tumor (ERBT)
and second or repeat TURB (reTURB) have been introduced to clinical practice [4]. ERBT
applies a novel technique to cTURB, resecting the entire tumor, the surrounding mucosa,
the underlying stroma, and superficial muscularis propria in a single specimen [5]. Recently,
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there has been increasing evidence to support the clinical benefit of ERBT. Compared to
cTURB, ERBT has a higher DM presence rate, seems safer, and yields superior histopatho-
logic information and performance [6,7]. ERBT is most feasible for patients with bladder
tumor size of <3 cm. For bladder tumor size of >3 c¢cm, the specimen may not be retrieved
in one piece. However, the resection procedure itself is still technically possible, and the
potential benefits can still be preserved [8].

An early reTURB is recommended to be performed for selected patients by all the
most followed international guidelines in the urological community (Table 1) [3,9-15]. Com-
pared with initial TURB, reTURB can remove the residual tumors, detect understaging
BC, improve the responsive rate of intravesical Bacillus Calmette-Guerin (BCG) instilla-
tion, and instruct further treatments [16-19]. A recent study corroborated the important
role of routine reTURB, followed by an adequate maintenance course of BCG in organ-
sparing NMIBC patients [20]. Interestingly, reTURB was found to be associated with longer
recurrence-free survival (RFS) in patients receiving TICE strain maintenance therapy than
those using Connaught and RIVM [20,21]. However, it should be underlined that reTURB,
which must be done on a patient who may still be suffering from the consequences of the
last surgery, is an invasive and morbid technique that significantly lowers the patient quality
of life. In addition, it increases the economic burden of bladder cancer care [22]. Moreover,
there is no complete agreement in international guidelines as to which patients should be
recommended for reTURB surgery, and these recommendations do not consider the impact of
the surgical approach (Table 1) [3,9-14]. That is why we must further clarify which patients
benefit most from reTURB. Currently, most evidence supporting the benefits of reTURB is
based on patients receiving previous cTURB [17]. Whether reTURB can improve the outcomes
of patients receiving initial ERBT and whether reTURB can be safely avoided by ERBT patients
is still unclear. Therefore, we set out to perform this systematic review and meta-analysis.

Table 1. ReTURB recommendations across international guideline panels.

Recommendation ReTURB Period
Guidelines Body Version Recommendation on Suitable reTURB Candidates ecommencatio after the
Strength ips .
Initial Resection
1. Incomplete initial TURB, or in case of doubt about the
European Association completeness of a TURB;
pof Urolo 2022 2. If there is no detrusor muscle in the specimen after initial ~ Strong 2-6 weeks
&Y resection, except for Ta LG/G1 tumors and primary CIS;
3. T1 tumors.
National 1. Visually incomplete resection or high-volume tumor
Comprehensive Version 2. Tqu, particularly if large, and/or no muscle in oA * 26 weeks
Cancer 2.2022 the specimen
Network (NCCN) 3. T1 tumors
1. The initial TURB was incomplete.
European Society for 2. If no detrusor muscle exists in the specimen on the initial
Medical 2021 resection, except for Ta LG and CIS. Strong 4-6 weeks
Oncology (ESMO) 3. In all pT1 tumors and all HG tumors, except for patients
with primary CIS
Canadian 1. Incomplete initial TURB 1. Strong
- L 2021 2. TaHG tumors (e.g., large and/or multiple tumors) 2. Weak within 6 weeks
Urological Association
3. T1 tumors 3. Strong
:gg;lacggfgtoé%%ﬁil 1. Incomplete initial TURB 1. Strong
y 2020 2. TaHG tumors 2. Moderate within 6 weeks
of 3. T1 tumors 3. Stron;
Urological Oncology ’ ' &
1. Incomplete initial TURB
Chinese Urqloglcal 2019 2. No muscle in specimen except for Ta LG/Gl and Moderate 2-6 weeks
Association primary CIS

3. T1 tumors.
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Table 1. Cont.

Recommendation ReTURB Period
Guidelines Body Version Recommendation on Suitable reTURB Candidates Strength after the
8 Initial Resection
SIU & 1. Incomplete initial resection
International 2. TaHG tumors, particularly for patients with large or LB
Consultation on 2017 s ' P ytorp 8 2.C** within 6 weeks
multifocal tumors
Bladder Cancer 3. T1 disease 3.B**
(ICUD) 2017 ‘
National Institute for
Clinical 2015 1. All high-risk non-muscle invasive bladder cancer 1. Low within 6 weeks
Excellence (NICE)

The bold text represents the differences from EAU guidelines. TURB: transurethral resection of bladder tu-
mor; CIS carcinoma in situ; LG: low grade; HG: high grade; * NCCN Categories of Evidence and Consensus;
** recommendation grades of Oxford Centre for Evidence-based Medicine.

2. Materials and Methods
2.1. Literature Search and Study Selection

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
statement was followed by our study [23]. The protocol of this study has been regis-
tered in Open Science Framework Registry (Registration DOI:10.17605/OSEIO/9FWVM).
PubMed, Embase, Web of Science, The Cochrane Library, and China National Knowledge
Infrastructure (CNKI) were systematically searched to identify relevant studies. The search
was first performed on 30 April 2022 and updated on 12 July 2022. The initial search
process was designed to find all relevant published original articles without limitation
by year or language. Detailed search terms were: (repeat* [Title/Abstract] OR second
[Title/ Abstract] OR re-resect* [Title/ Abstract] OR re-transurethral [Title/ Abstract] OR
restag* [Title/ Abstract] OR reTUR* [Title/ Abstract] OR re-look [Title/Abstract]) AND
(“en bloc” [Title/ Abstract] OR “en-bloc” [Title/ Abstract] OR “enbloc” [Title/ Abstract] OR
“ERBT” [Title/ Abstract] OR enucleate* [Title/ Abstract] OR “one piece” [Title/ Abstract])
AND (“bladder cancer” [Title/ Abstract] OR “bladder tumor” [Title/ Abstract] OR “bladder
carcinoma” [Title/ Abstract] OR “Urothelial carcinoma” [Title/ Abstract]). Initial screening
was performed independently by two investigators (Dr. Henglong Hu and Dr. Jiagiao
Zhang) based on the titles and abstracts to identify eligible reports. Potentially relevant
reports were subjected to a full-text review. Disagreements were resolved by consensus
with the co-investigators.

2.2. Inclusion and Exclusion Criteria

We focused on the reTURB outcomes after ERBT, such as residual tumors, upstage,
short-term or long-term recurrence and progression. All kinds of study designs, such as
randomized control trials (RCTs), cohort studies and single-arm studies, would be included
as long as they reported at least one of the interesting outcomes. However, studies lacking
original or necessary data, reviews, letters, conference abstracts, editorial materials, replies
from authors, case reports, and patent records were excluded. Studies were excluded if the
number of participants was less than five, as they were deemed methodologically inappro-
priate. In cases of duplicate publications or duplicate data, the study of higher quality or the
most recent publication was selected. Disagreements were resolved through discussions.

2.3. Data Extraction and Study Quality Assessment

Two investigators extracted the following data from each eligible study indepen-
dently: first author’s name, publication journal and year, countries, study design, study
period, sample size, participants” characteristics (age, gender), tumor characteristics, en
bloc method, reTURB criteria, intravesical therapy, perioperative complications, recur-
rence and progression status, recurrence-free survival (RFS), progression-free survival
(PES), overall survival (OS) and cancer-specific survival (CSS). Disagreements between the
two authors will be resolved by rechecking the articles and discussion. The methodological
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quality of cohort studies was evaluated using the Newcastle-Ottawa Scale (NOS) for non-
randomized controlled trials [24]. The NOS comprises three domains, including participant
selection (points range: 0—4), comparability between groups (points range: 0-2), and clinical
outcomes (points range: 0-3). NOS scores > 6 indicate high methodological quality. For
single-arm studies and studies in which we only retrieved one arm data, a five-criterion
quality appraisal checklist proposed by the European Association of Urology Guidelines
Oftfice was used [25]. The five aspects included: 1. Was there an a priori protocol? 2. Was the
total population included or were study participants selected consecutively? 3. Was outcome
data complete for all participants, and was any missing data adequately explained /unlikely
to be related to the outcome? 4. Were all prespecified outcomes of interest and expected
outcomes reported? 5. Were primary benefit and harm outcomes appropriately measured? If
the answer to all five questions is “yes,” the study is at a “low” risk of bias. If the answer to
any question is “no”, the study is at a “high” risk of bias [25]. Possible publication bias was
assessed using funnel plots, Egger test, and Begg's test.

2.4. Data Processing and Statistical Analysis

Dichotomous variables were reported by counts and percentages, while continuous
variables were reported as mean+ standard difference or median + interquartile range
(IQR: 25th and 75th) or range. The impact of reTURB on survival and disease control
was measured by the effect size of the hazard ratio (HR), RFS, PFS, OS, and CSS. They
were extracted directly from each study if reported by the authors. Otherwise, these data
were estimated indirectly using the method described by Tierney et al. [26]. Each study’s
Kaplan—-Meier plots were downloaded and digitized using the GetData Graph Digitizer
(version 2.26; http://getdata-graph-digitizer.com/index.php; accessed on 1 July 2022),
and survival probabilities at different follow-up times were extracted. Then, the number
of subjects at risk, adjusted for censoring at different follow-up times, was calculated to
reconstruct the HR estimate.

The statistical analysis and meta-analysis were performed using STATA version
17.0 software (StataCorp, College Station, TX, USA). A p-value less than 0.05 was considered
statistically significant. Heterogeneity among studies was evaluated by the chi-square test,
I statistics, and Galbraith plots. Moreover, the pooled estimates were calculated with the
fixed-effect model if no significant heterogeneity was detected; otherwise, the random-effect
model was used. The z-test determined the pooled effects. As mentioned above, funnel
plots were generated to assess any bias, and both the Egger and Begg’s tests were done to
examine any statistical significance of publication bias. If there is a significant publication
bias or pooled studies of less than five, a sensitivity analysis was performed using the trim
and fill method to test the robustness of the results.

3. Results
3.1. Literature Search and Study Selection

Figure 1 shows the process of literature search and study selection. Electronic searches of
five databases revealed 214 records. After screening titles and abstracts, we found 25 articles
relevant to the study aim, and therefore we retrieved the full-text articles. After full-text
analysis, another 13 studies were excluded for the following reasons: nine lacked necessary
data, two reported duplicated data, and only two studies only reported one patient. Finally,
12 studies fulfilled our eligibility criteria and were enrolled in this review [27-38].
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Figure 1. Flowchart of the studies selection process. CNKI: China national knowledge infrastructure.

3.2. Systematic Reviews of Included Studies

Table 2 summarizes the characteristics of the 12 eligible studies published from 2011 to 2022.
Five of the studies were conducted in China [31,32,34,36,37], three in Italy [28-30] and one each
in Egypt [33], Germany [27], Japan [38], and Poland [35]. All these studies were conducted
in the last 12 years. Most patients included were high-risk patients with high-grade and/or
tumors. Some studies had limited the tumor size to less than 3 cm or 4 cm. Some early
studies only included single tumor patients to facilitate the en bloc resection, and recent
studies had no limits or limited the neoplasm number to no more than 3 or 4. The re-
resection time was relatively consistent, most of them were performed within 6 weeks after
the initial resection. There are three cohort studies that directly compared patients who
received reTURB after ERBT with those who only underwent ERBT [32,36,38]. All these
studies were published in the last two years which indicates that this topic has recently
gained the attention of researchers and is gradually becoming popular. There are six single
arm studies that reported the outcome of reTURB after ERBT. Although the objectives of
two cohort studies and one RCT were to compare ERBT with cTURB, the data of the ERBT
arm of the three studies were also retrieved and analyzed.
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Table 2. Characteristics and outcomes of included studies.
First Stud; Stud Re Patient Male/ Meaﬁg:ie: SD Stage Grade Residual Up Recurrence
Author Country y ey TURB Participants Groups Num- € Tumor Stage o RFS Progression PFS
Type Period . Female (Range) Ta/TUTis  LG/HG o, o, (%)
& Year Time ber . (%) (%)
/Median (IQR)
” B e HO/G
ou . = ithin year: 88. .
2020 [32] China RC June 2_6 weeks e)t(;xﬂg;sl, ReTURB 108 86/22 66.12 + 1.52 60/48/0 25/83 6 (5.6) 2(1.85) 23 (21.3) 3year: 84.3 4(3.7) 3 year:
2018 ; g 5 year: 68.0* 96.3
primary CIS.
1 year: 90.2 1 year:
11 2 year: 84.2 % 97.9
Control 143 111/32 68.59 + 1.36 87/56/0 49/94 (7.69) 2 (1.40) 39(27.2) 3'year: 80.4 7 (4.9) 3 year:
5year: 54.1* 95.1
Primary
June T1/TaHG 1 year: 92.2
Xu . 2015- Within tumors, 2 year: 87.6 *
2021 [36] China RC June 6 weeks Tumor ReTURB 51 41/10 674 + 9.5 16/35/0 13/38 3(5.88) 0(0) 10 (19.6) 3 year: 81.1* 2(3.9) NA
2019 number < 4 5year: 71.5*
Diameter < 4 cm
1 year: 90.6
C 2 year: 81.1*
ontrol 64 53/11 66.8 + 9.0 15/49/0 10/54 2(3.13) 0(0) 18 (28.1) 3 year: 664 * 1(1.5) NA
5year: 63.1*
1 year:
April 1 year: 66.5* 95.7*
Yanagisawa 2013- Within 2 year: 55.1 3 year:
2022 [38] Japan RC February  2-6weeks T1 Tumors ReTURB 50 33/17 74 (70.25-78) 0/50/0 0/50 9 (18.0) 0(0) 18 (36.0) 3 year: 54.9* 7 (14.0) 30.6
2021 5year: 54.9 * 5 year:
64.5%*
1 year:
1year: 71.3 * 95.7 *
2 year: 59.9 3 year:
Control 56 43/13 76 (69-82.25) 0/56/0 0/56 NA NA 18 (32.1) 3 year: 59.9* 6(10.7) 86
5year: 54.0 * 5 year:
82.6*
Solitary
papillary
June lesions, Gl1
Wolters 2010- Within treatment-
2011 [27] Germany CSs October 6 weeks naive, on the ReTURB 5 4/1 57 (57-80) 2/3/0 8§ ; NA NA NA NA NA NA
2010 lower bladder
wall
and trigonum
Muto %}irlll Within
2014 [25] Italy PCS September 3:;);550 Naive NMIBC ReTURB 48 NA NA 31/17/0 31/17/0 0(0) 0(0) 7 (14.6) 1.5 year: 854 0(0) NA

2012
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Table 2. Cont.
First Stud Stud: Re Patient Male/ Meaﬁgzi SD Stage Grade Residual Up Recurrence
Author Country T y ey TURB Participants Groups Num- 8e . Tumor Stage o RFS Progression PFS
ype Period . Female (Range) Ta/T1/Tis LG/HG o, o, (%)
& Year Time ber . (%) (%)
/Median (IQR)
February Single papillar: 1.5 year:
Migliari 2012— Within § € papiiary > year:
Italy PC bladder tumor, ReTURB 53 NA NA 30/23/0  30/23 0(0) 0(0) 12 (22.6) Ta 90.0 0(0) NA
2015 [29] September 90 days di >1 T1 7
2013 iameter > 1 cm 6.0
First diagnosis
September Or & primary 1year: 93.4*
Hurle 2011~ Within recurrence of 2 year: 92.0 %
Ttaly RCS - High-risk ReTURB 78 51/27 6849 17/57/4 G372  5(641) 0 (0) 11 (14.1) year: #2. 1(1.3) NA
2020 [30] April 40 days NMIBC. a si 3 year: 85.0
, a single . *
2017 5 year: 85.0
tumor of <3 cm
and <4 lesions
October Primary, HG
Y 2015 Withi and /or T1
ang China PC thin tumor; diameter ~~ ReTURB 28 NA NA NA NA 2(7.14) 1(357) NA NA NA NA
2020 [31] June 2-6 weeks
2017 between 1.0 to
3.0cm
September 4 weeks .
Hashem 2015- after the 1year:926 :
Egypt RCT . NMIBC ReTURB 44 NA NA 2/42 28/16 3(6.82) 0(0) 7 (15.9) 2 year: 80.0 NA NA
2021 [33] September  primary "
. 3 year: 80.0
2018 resection
January
Hu . 2019~ 4-6 Primary T1
2021 [34] China RCS October weeks or TaHG ReTURB 10 NA NA NA NA 0(0) 0(0) NA NA NA NA
2019
Poletajew Within 1-4 cm in 11
2021 [35] Poland PC NA 2—6 weeks diameter. ReTURB 37 NA NA NA NA (29.73) NA NA NA NA NA
Fan . 2013- Within 4
2022 [37] China RCS 2019 6 weeks NA ReTURB 27 NA NA NA NA (14.81) NA NA NA NA NA

CS: case series; HG: high grade; IQR: interquartile range; LG: low grade; NA: not available; NMIBC: non-muscle invasive bladder cancer; PC: prospective cohort; PCS: prospective case
series; RC: retrospective cohort; RCS: retrospective case series; reTURB: repeat transurethral resection of bladder tumor; RFS: recurrence-free survival; PFS: progression-free survival;
SD: standard deviation; * Digitized from the Kaplan—Meier plots.
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3.3. Residual Tumors and Upstage at reTURB after ERBT

All 12 studies reported the status of residual tumor after ERBT. The residual tumor rate
varied from 0% to 29.3%. As shown in Figure 2A, pooling the data from 539 patients demonstrated
that the residual tumor rate detected by reTURB after ERBT was 5.9% (95%Cl, 2.0-11.1%). Only
one study reported the residual tumor location [38]. Among 50 patients, six had residual tumors
at the original site, while two were at the non-original site. Ten studies revealed the upstaging
rate at reTURB after ERBT ranged from 0% to 3.57%. Surprisingly, as shown in Figure 2B, the
meta-analysis demonstrated that the upstaging rate at reTURB is 0.0% (95%CI, 0.0-0.5%).

3.4. Recurrence and Progression

Table 2 provides the recurrence, progression, RFS, and PFS data. The recurrence rate ranges
from 14.1% to 36.0% in the reTURB group and 27.2% to 32.1% in the patients who did not receive
reTURB. RFS was comparable between patients with and without reTURB after initial ERBT.
The pooled HRs of 1-year, 2-year, 3-year and 5-year RFS were 0.74 (95%Cl, 0.36-1.51; p = 0.40),
0.76 (95%CI, 0.45-1.26; p = 0.28), 0.83 (95%CI, 0.53-1.32; p = 0.43) and 0.83 (95%CI, 0.56-1.23;
p = 0.36), respectively (Figure 3). The pooled relative risk (RR) of recurrence was 0.87 (95%CI,
0.64-1.20; p = 0.40) (Figure 4A). The progression rate ranged from 0.0% to 14.0% in the reTURB
group and 1.5% to 10.7% in the control group. Meta-analysis reveals that RR of progression was
1.11 (95%CL, 0.54-2.32; p = 0.77) (Figure 4B). No study reported the outcomes of OS and CSS.

3.5. Risk of Bias Assessment, Heterogeneity, and Sensitivity Analysis

The NOS scores of three cohort studies have been shown in Table S1, and the quality
of these three studies was considered high. All the other studies except for the RCT article
have been assessed by the five-criterion quality appraisal checklist and consider to be at
high risk of bias (Table S2). Heterogeneity among comparative studies was evaluated by
the chi-square test, I statistics, and Galbraith plots (Figure 5). No significant heterogeneity
was detected. Although no significant publication bias was found in the funnel plot
(Figure 6), Egger test, and Begg’s test (Table S3). We also performed a sensitivity analysis.
The sensitivity analysis using the trim and fill method generated similar results, which
indicated these pooling results were stable and reliable (Table S3). Figure S1 shows the
funnel plots of sensitivity analysis.
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A %
Study Event Total ES (95% CI) Weight
Wolters 2011 0 5 # E 0.000 (0.000, 0.522) 3.12
Muto 2014 0 48 0-——5— 0.000 (0.000, 0.074) 9.28
Migliari 2015 0 53 O—E 0.000 (0.000, 0.067) 9.51
Hurle 2020 5 78 —:0-— 0.064 (0.021, 0.143) 10.27
Yang 2020 2 28 :¢ 0.071(0.009, 0.235) 7.88
Zhou 2020 6 108 —4:-— 0.056 (0.021, 0.117) 10.79
Hashem 2021 3 44 :«‘q 0.068 (0.014, 0.187) 9.08
Hu 2021 0 10 * E 0.000 (0.000, 0.308) 4.85
Poletajew 2021 1" 37 E - 0.297 (0.159, 0.470) 8.64
Xu 2021 3 51 —-;-— 0.059 (0.012, 0.162) 9.42
Fan 2022 4 27 E - 0.148 (0.042,0.337) 7.78
Yanagisawa 2022 9 50 E - 0.180 (0.086, 0.314) 9.38
Overall (142 =72.824%, p = 0.000) <E> 0.059 (0.020, 0.111)  100.00
]
g

T T T T T

0 0.1 0.2 0.3 04
B %
Study Event Total ES (95% CI) Weight
Wolters 2011 0 5 ? 0.000 (0.000, 0.522) 1.15
Muto 2014 0 438 \r;——- 0.000 (0.000, 0.074) 10.10

0
Migliari 2015 0 53 0——- 0.000 (0.000, 0.067)  11.15
Hurle 2020 0 78 ;— 0.000 (0.000, 0.046) 16.35
Yang 2020 1 28— 0.036 (0.001,0.183) 594
Zhou 2020 2 108 :-0—— 0.019(0.002, 0.065) 22.60
Hashem 2021 0 44 0-— 0.000 (0.000, 0.080) 9.27
Hu 2021 0 10 :: 0.000 (0.000, 0.308) 2.19
Xu 2021 0 51 0—— 0.000 (0.000, 0.070) 10.73
Yanagisawa 2022 0 50 | ;— 0.000 (0.000, 0.071)  10.52
Overall (1°2=0.000%, p = 0.852) b 0.000 (0.000, 0.005)  100.00

i 1 T T T T T

00.020.05 0.1 0.2 0.3 0.4 0.5

Figure 2. Forest plots of the rates of residual tumor (A) and tumor upstaging (B) detected by reTURB
after initial ERBT [27-38]. ES: effect size. The dash lines represent the pooled effect size.
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Figure 3. Forests plots of comparisons of 1-year RFS (A), 2-year RFS (B), 3-year RFS (C), and 5-year
RFS (D) between the reTURB group and control group [32,36,38]. The gray lines represent the
reference lines and the red lines show the pooled effect sizes. RFS: recurrence-free survival; HR:

hazard ratio; reTURB: repeat transurethral resection of bladder tumors; CI: confidence interval.
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Figure 4. Forests plots of comparisons of recurrence (A) and progression (B) risk between the reTURB
group and control group [32,36,38]. The gray lines represent the reference lines and the red lines
show the pooled effect sizes. CI: confidence interval. RR: relative risk; reTURB: repeat transurethral
resection of bladder tumors.
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recurrence (E) and progression (F) between reTURB group and control group. CI: confidence interval.

4. Discussion

The ¢cTURB represents the most important endoscopic treatment of bladder tumors.
However, cTURB’s oncological outcomes have been doubted, given the high residual
disease and recurrence rates [4]. For instance, residual tumor at re-resection has been
shown in 17-67% of Ta and 20-71% of T1 diseases [39]. Apart from the high incidence
of residual and recurrent tumors, cTURB is limited by the risk of understaging due to
the absence of DM layer in the specimen, as the presence of DM is a surrogate marker
of resection quality which strongly determines prognosis [4,40,41]. An early reTURB is
recommended for selected patients to remove any residual disease, restage the tumor and
improve the therapeutic outcome. However, most of the previous evidence is based on
initial cTURB. Recently, ERBT has emerged as an alternative to cTURB [42]. In contrast
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to ‘piecemeal’ resection by cTURB, ERBT incorporates a more delicate en bloc sculpting
and tumor excision [43]. ERBT appears safe, feasible, and effective with demonstrably
higher rates of DM in the pathologic specimen and provides better staging [6]. Given the
excellent quality of the initial resection provided by ERBT and evidence supporting the
completeness of tumor resection and reduced residual disease, ERBT might result in less
need for reTURB. Therefore, we performed this systematic review to analyze the impact of
reTURB on patients who underwent initial ERBT.

A comprehensive review and meta-analysis demonstrate that the residual tumor rate
detected by reTURB after ERBT is 5.9% (95%ClI, 2.0-11.1%), and the upstaging rate is 0.0%
(95%Cl, 0.0-0.5%). Residual tumor at reTURB after cTURB has been described in up to
75% of Ta and T1 patients [39]. Even more profound is the rate of upstaging from Ta to
T1 or T1 to T2 at reTURB, which has been observed in up to 28% of initial T1 and 9.5% of
initial TaHG tumors, respectively [39]. A recent meta-analysis finds that the residual and
upstaging rates of T1 BC in reTURB were around 50% and 10%, respectively [44]. All of
these are much higher than that of patients who underwent ERBT. If we still do not take
the surgical method into account and choose the real “high risk” patients, more patients
will take an “unnecessary” reTURB at the risk of perioperative complications and raising
the already high cost [45].

In addition, our study shows that RFS was comparable between patients with and
without reTURB after initial ERBT. The pooled RRs of recurrence and progression were
0.87 (95%CI, 0.64-1.20; p = 0.40) and 1.11 (95%CI, 0.54-2.32; p = 0.77), respectively. The
two groups have comparable 1-year, 2-year, 3-year, and 5-year RFS. ReTURB seems not
to benefit patients who underwent initial ERBT in reducing recurrence and progression.
However, a recent meta-analysis demonstrated that short-term RFS (1-year and 3-year)
of the reTURB group was better compared with the TURB group. The pooled RR were
1.10 (95%CI: 1.01 x 1011%) and 1.15 (95%CI: 1.03-1.28), respectively [44]. While reTURB did
not improve long-term RFS (5-year, 10-year, 15-year) in T1 patients. The pooled RR were
1.12 (95%ClI: 0.97-1.30), 1.11 (95%ClI: 0.82-1.50) and 1.37 (95%ClI: 0.50-3.74), respectively [44].
Nearly all of the included patients had undergone initial cTURB and all the patients with T1
tumors. We cannot do a T1 tumor subgroup analysis as lacking relevant data. But one study
included in our review find that the 2-year RFS and 3-year PFS were comparable between
patients with T1 tumors who underwent reTURB and those who did not (55.1% vs. 59.9%,
p = 0.6, 80.6% vs. 82.6%, p = 0.6, respectively) [38]. No patient was upstaged to pT2
on reTURB. A reTURB after ERBT for pT1 bladder cancer appears not to improve either
recurrence or progression [38].

This study has several limitations. First, the number of included studies and recruited
patients in some studies was relatively small. We performed the sensitivity analysis to
improve this aspect partially, and the stable results from the sensitivity analysis strengthen
our conclusion. There is still no RCT directly investigating the impact of reTURB on the
patients receiving ERBT. More studies are urgently needed to clarify this clinical problem
further. Second, the baseline characteristics of patients in different studies are not the
same, which may influence the prognosis. For example, patients in different studies have
different tumor characteristics and follow-up periods. But few studies provided detailed
outcomes for subgroup patients, such as patients with Ta or T1 tumors. We were not able
to conduct more subgroup analyses to adjust the effect. Although all of these may increase
the heterogeneity and confound the results, we find no significant heterogeneity in the
statistical test. Third, single-arm studies have an inherent risk of bias. We used the random
model to minimize the effect. Because of these limitations, the results of this study should
be interpreted with caution.

5. Conclusions

Current evidence demonstrates that reTURB after ERBT for bladder cancer can detect
relatively low rates of residual tumor and tumor upstaging and appears not to improve
either recurrence or progression. Although the results should be interpreted with caution,
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our study would assist clinical decisions making when patients who had undergone initial
ERBT are informed about the exact effect of reTURB. Further studies are still needed to
confirm and clarify the role of reTURB after ERBT.
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