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Background and Objective: Conventionally, standard resection (SR) is performed by
resecting the bladder tumour in a piecemeal manner. En bloc resection of the bladder
tumour (ERBT) has been proposed as an alternative technique in treating nonmuscle-
invasive bladder cancer (NMIBC). The objective of this study is to investigate whether
ERBT could improve the 1-yr recurrence rate of NMIBC, as compared with SR.
Methods: A multicentre, randomised, phase 3 trial was conducted in Hong Kong. Adults
with bladder tumour(s) of �3cm were enrolled from April 2017 to December 2020, and
followed up until 1 yr after surgery. Patients were randomly assigned to receive either
ERBT or SR in a 1:1 ratio. The primary outcome was 1-yr recurrence rate. A modified
intention-to-treat analysis on patients with histologically confirmed NMIBC was per-
formed. The main secondary outcomes included detrusor muscle sampling rate, opera-
tive time, hospital stay, 30-d complications, any residual or upstaging of disease upon
second-look transurethral resection, and 1-yr progression rate.
lsevier B.V. on behalf of European Association of Urology. This is an open access article
mons.org/licenses/by-nc-nd/4.0/).
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Transurethral resection of
bladder tumour
Key Findings and Limitations: A total of 350 patients underwent randomisation, and 276
patients were histologically confirmed to have NMIBC. At 1 yr, 31 patients in the ERBT
group and 46 in the SR group developed recurrence; the Kaplan-Meier estimate of 1-
yr recurrence rates were 29% (95% confidence interval, 18–37) in the ERBT group and
38% (95% confidence interval, 28–46) in the SR group (p = 0.007). Upon a subgroup anal-
ysis, patients with 13 cm tumour, single tumour, Ta disease, or intermediate-risk NMIBC
had a significant benefit from ERBT. None of the patients in the ERBT group and three
patients in the SR group developed progression to muscle-invasive bladder cancer; the
Kaplan-Meier estimates of 1-yr progression rates were 0% in the ERBT group and 2.6%
(95% confidence interval, 0–5.5) in the SR group (p = 0.065). The median operative time
was 28 min (interquartile range, 20–45) in the ERBT group and 22 min (interquartile
range, 15–30) in the SR group (p < 0.001). All other secondary outcomes were similar
in the two groups.
Conclusions and Clinical Implications: In patients with NMIBC of �3cm, ERBT resulted in
a significant reduction in the 1-yr recurrence rate when compared with SR. The study
results support ERBT as the first-line surgical treatment for patients with bladder
tumours of �3cm.
� 2024 The Author(s). Published by Elsevier B.V. on behalf of European Association of
Urology. This is an open access article under the CC BY-NC-ND license (http://creative-

commons.org/licenses/by-nc-nd/4.0/).
ADVANCING PRACTICE

What does this study add?
This is the first randomised trial adequately powered to detect a significant difference in 1-year recurrence rate between
ERBT and SR in patients with NMIBC. Regarding the primary outcome, we found that the 1-year recurrence rates were 29%
(95% confidence interval, 18–37) in the ERBT group, and 38% (95% confidence interval, 28–46) in the SR group. There was
no significant difference in 1-year progression rates, which were 0% in the ERBT group and 2.6% (95% confidence interval,
0-5.5) in the SR group (p=0.065). There was also no significant difference in 30-day complications between the two
groups.

Clinical Relevance
The authors present a multicentre phase III randomized controlled trial of en bloc transurethral resection (EBRT) com-
pared to standard resection for nonmuscle invasive bladder cancer. This article provides Level 1 evidence demonstrating
that EBRT resulted in a statistically significant reduction in recurrence of NMIBC at one year. EBRT was able to be com-
pleted by participating surgeons per protocol in 88% of patients randomized to the intervention arm, and there were no
significant differences in complication rates between arms.

Patient Summary
En bloc resection, that is, removal of the bladder tumour in one piece, could reduce 1-year recurrence rate of non-muscle-
invasive bladder cancer. En bloc resection should be considered as the first-line surgical treatment for bladder tumours of
� 3cm.
1. Introduction

Bladder cancer is a common urological cancer, with approx-
imately 610 000 new cases and 220 000 deaths in 2022 [1].
About 75% of bladder cancer patients present with
non–muscle-invasive bladder cancer (NMIBC) [2].
Conventionally, standard resection (SR) can be performed
transurethrally by resecting the bladder tumour(s) in a
piecemeal manner [3]. However, the oncological control of
NMIBC is unsatisfactory, with 1-yr recurrence rates ranging
from 15% to 61% and 5-yr recurrence rates ranging from 31%
to 78% [4]. Patients often require other adjunct treatments
including single-dose intravesical mitomycin C instillation,
second-look transurethral resection, and intravesical bacil-
lus Calmette-Guerin (BCG) therapy [5–7].

Upon SR, piecemeal resection of the bladder tumour(s)
results in floating tumour cells. Tumour cells may reimplant
on to the bladder wall and lead to disease recurrence [8].
Tumour specimens are also fragmented, and it is not possi-
ble to assess the resection margin. Whether a ‘‘complete
resection’’ has been achieved is dependent on the surgeon’s
experience. Second-look transurethral resection has been
shown to detect residual disease in 17–67% in Ta disease
and 20–71% in T1 disease [9].

Transurethral en bloc resection of the bladder tumour
(ERBT) has been proposed as an alternative technique in
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bladder tumour resection [10–12]. By removing the tumour
in one piece, the risk of tumour reimplantation may be
reduced [8]. Complete tumour resection can also be ascer-
tained by histological means, as clear resection margins
can be achieved in 94–99% of the cases [8,13,14]. In this
phase 3, multicentre, randomised trial, we investigated
whether ERBT would reduce the 1-yr recurrence rate in
patients with NMIBC of �3 cm.
2. Patients and methods

2.1. Trial design

In this multicentre, randomised trial, we enrolled patients
from 13 hospitals in Hong Kong. The trial protocol is avail-
able with the full text of this article (Supplementary mate-
rial), and it was approved by our local Clinical Research
Ethics Committee (CRE-2016.553-T). This study was regis-
tered with ClinicalTrials.gov (NCT02993211), and was con-
ducted in accordance with the Declaration of Helsinki and
the International Conference on Harmonisation Good Clini-
cal Practice guidelines.

2.2. Patients

Adult patients who were found to have bladder tumour(s)
upon flexible cystoscopy were screened for study eligibility.
The exclusion criteria included bladder tumour base maxi-
mal dimension of >3 cm, bladder tumour detected during
intravesical BCG therapy, histological diagnosis other than
NMIBC (ie, patients with benign histology, muscle-
invasive bladder cancer [MIBC], or nonurothelial carcinoma
of the bladder), presence or prior history of upper urinary
tract malignancy, Eastern Cooperative Oncology Group per-
formance status of �3, American Society of Anesthesiolo-
gists physical status classification of III or above, history of
bleeding disorder or use of anticoagulants, pregnancy, pres-
ence of other active malignancy, and life expectancy of
<1 yr. Tumour size was determined by the surgeon’s endo-
scopic judgement. There were no exclusion criteria on the
number of bladder tumours. In Hong Kong, the standard
BCG regimen is one induction course (six doses of BCG) plus
three maintenance courses (three doses of BCG for each
maintenance course) across a 1-yr time period. In our study,
patients with any bladder tumours detected during the 1-yr
BCG treatment period were excluded, as they would typi-
cally undergo radical cystectomy as the definitive treat-
ment. Intravesical maintenance chemotherapy and other
investigational drugs were not given in all participating
centres. All patients had upper tract imaging to rule out
concomitant upper tract urothelial carcinoma.

2.3. Randomisation

Patients were randomised to receive either transurethral
ERBT or SRwith an allocation ratio of 1:1. Central randomisa-
tion was performed with computer-generated random
sequence numbers in permuted blocks of random sizes. In
order to ensure allocation concealment, block sizes were
not disclosed and randomisation codes were obtained
through a web-based Internet application by the participat-
ing site. The urologist performing the surgery could not be
blinded due to the nature of the intervention. Patients receiv-
ing the treatment and investigators assessing for any disease
recurrence were blinded to the allocated treatment arm.

2.4. Interventions

All interventions were performed by urology specialists
with a minimum experience of 50 cases of SR/ERBT com-
bined, and they were advised to perform the interventions
in a standardised and systematic manner as follows. All
patients underwent bipolar transurethral resection with
white-light cystoscopy, under spinal or general anaesthesia.
In the ERBT group, the circumferential resection margin was
first marked 5 mm from the bladder tumour using the cau-
terisation mode. An incision was made along the circumfer-
ential margin down to the detrusor muscle layer, using the
cutting mode with an intermittent burst technique. The
remaining central part of the tumour was further excised
at the level of the detrusor muscle. For bladder tumours that
were judged to be too large to retrieve en bloc, modified
ERBT (ie, piecemeal resection of the exophytic part of the
tumour followed by en bloc resection of the tumour base)
was allowed [15]. In case of technical difficulty encountered
during ERBT, the urologist was allowed to crossover to SR.
In the SR group, bladder tumour was resected in a piece-
meal manner. Once the bladder tumour has been resected
in a piecemeal manner, crossover to ERBT is no longer fea-
sible. In both groups, additional sampling of the resection
bed was performed routinely in all cases according to the
European Association of Urology (EAU) guidelines [16]. A
urethral catheter was inserted at the end of the procedure,
and the need of bladder irrigation postoperatively was left
to the discretion of the operating surgeon. Postoperatively,
a single dose of intravesical mitomycin C was instilled if
the bladder tumour was judged to be completely resected
endoscopically without any evidence of bladder perforation.

2.5. Subsequent management and follow-up schedule

Patients with benign histology, MIBC, or nonurothelial car-
cinoma of the bladder were excluded. For patients with his-
tologically confirmed NMIBC, second-look transurethral
resection was arranged within 2–6 wk after the first
operation should there be any indications as stated in the
EAU guidelines [16]. Upon the inception of the study in
2016, the EAU NMIBC guidelines [16] recommended that
repeat transurethral resection should be offered (1) after
incomplete initial transurethral resection of the bladder
tumour; (2) if there is no muscle in the specimen after ini-
tial resection, with the exception of TaG1 tumours and pri-
mary carcinoma in situ (CIS); (3) in all T1 tumours; or (4) in
all HG/G3 tumours except primary CIS. Patients were also
stratified into low-, intermediate-, and high-risk groups
according to the EAU risk group stratification for considera-
tion of intravesical BCG [16]. For patients in the low-risk
group, intravesical BCG was not offered. For patients in
the intermediate- or high-risk group, induction and 1-yr
maintenance course of intravesical BCG were offered.
Surveillance flexible cystoscopy was performed once every
3 mo for up to 1 yr. Transurethral resection was offered if
any suspicious tumour recurrence was noted during
surveillance cystoscopy. For patients with normal or atypi-
cal cells but negative cystoscopy, they would continue reg-
ular surveillance cystoscopy without additional treatment.
For patients with suspicious or malignant cells but negative
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cystoscopy, they would be treated for CIS and managed by
intravesical BCG therapy.
2.6. Outcome measures

The primary outcome was 1-yr recurrence rate. Histological
diagnosis of urothelial carcinoma is mandatory to define
disease recurrence. Time to recurrence was defined as the
time interval between the date of allocated treatment and
the date of disease recurrence. Secondary outcomes
included detrusor muscle sampling rate, occurrence of
obturator reflex, operative time, rate of postoperative mito-
mycin C instillation, hospital stay, 30-d complications, any
residual disease or upstaging of disease upon second-look
transurethral resection, and 1-yr progression rate. Upstag-
ing of disease was defined as the presence of MIBC upon
second-look transurethral resection. Disease progression
was defined as progression of NMIBC to MIBC. Time to pro-
gression was defined as the time interval between the date
of allocated treatment and the date of disease progression.
In addition, for the ERBT group, resection margin and suc-
cessful en bloc resection rate were also assessed.
2.7. Statistical analyses

According to the en bloc resection of urothelium carcinoma
of the bladder (EBRUC) study [17], the 1-yr recurrence rates
of patients with EAU low-, intermediate-, and high-risk
NMIBC following ERBT were 11%, 16%, and 26%, respec-
tively. We previously conducted a randomised trial on
monopolar versus bipolar SR [18], and the 1-yr recurrence
rate in patients with NMIBC following bipolar SR was 36%.
By stratifying our patients into the EAU risk groups and util-
ising the reported 1-yr recurrence rates for the different risk
groups from the EBRUC study, the expected overall 1-yr
recurrence rate following ERBT was calculated to be 19%.
With an estimated 17% difference (19% in the ERBT group
vs 36% in the SR group) in the 1-yr recurrence rate with a
significance level of 0.05 and a power of 80%, 118 patients
Fig. 1 – Enrolment, randomisation, and analysis. ERBT = en b
with NMIBC will be required in each group to show a signif-
icant treatment effect. In the same randomised trial that we
conducted [18], 76% of the patients were histologically con-
firmed to have NMIBC and the remaining 24% had benign
histology, MIBC, or nonurothelial carcinoma of the bladder.
Taking these into account and assuming a 10% dropout rate,
174 patients would be required in each group. Therefore, we
aimed to recruit 350 patients in total.

All outcomemeasurements will be analysed with amodi-
fied intention-to-treat principle. Patients who were assigned
to receive ERBT and eventually underwent SR were still
included and analysed as the ERBT group. Only study partic-
ipants with histologically confirmed non–muscle-invasive
urothelial carcinoma of the bladderwere included in the final
analyses. The1-yr recurrence and1-yr progression rateswere
analysed with the Kaplan-Meier method, and significance
was determined by the log-rank test. Regarding the primary
outcome, a further subgroupanalysiswasperformedandpre-
sented as a forest plot. A multivariable Cox regression analy-
sis was also performed for the primary outcome. Operative
time and hospital stay were compared using the Mann-
Whitney U test. Detrusor muscle sampling, occurrence of
obturator reflex, postoperative bladder irrigation, postopera-
tive mitomycin C instillation, overall complication, haema-
turia, and urinary retention rates were compared using the
chi-square test. The rate of residual disease, urinary tract
infection, delirium, and grade 3–4 complications were com-
pared using Fisher’s exact test. A two-sided p value of <0.05
is considered to be statistically significant. All statistical anal-
yseswere performedwithSPSS Statistics software, version27
(IBMCorp., Armonk,NY,USA), andR software, version4.2.0 (R
Foundation for Statistical Computing, Vienna, Austria).

3. Results

3.1. Patients

From April 2017 to December 2020, we enrolled 350
patients; a total of 175 patients in the ERBT group and
loc resection of bladder tumour; SR = standard resection.



Table 1 – Baseline characteristics of the patients

ERBT (n = 143) SR (n = 133)

Age (yr) 70 (63–78) 69 (62–79)
Male 108 (76) 110 (83)
ASA 2 125 (87) 121 (91)
ECOG 1 15 (10) 10 (7.5)
General anaesthesia 62 (43) 64 (48)
Recurrent tumour 52 (36) 55 (41)
Multiple tumours 46 (32) 47 (35)
Tumour size (cm) a 1.5 (1.0–2.0) 2.0 (1.0–2.0)
Tumour location a

Anterior 7 (4.9) 12 (9.0)
Posterior 18 (13) 20 (15)
Left lateral 39 (27) 35 (26)
Right lateral 47 (33) 34 (26)
Dome 16 (11) 13 (9.8)
Trigone 6 (4.2) 3 (2.3)
Bladder neck 10 (7.0) 16 (12)

T stage a

Ta 110 (77) 112 (84)
Tis b 2 (1.4) 3 (2.3)
T1 31 (22) 18 (14)

Presence of CIS 7 (4.9) 6 (4.5)
Tumour grade a

PUNLMP 6 (4.2) 3 (2.3)
Low grade 92 (64) 93 (70)
High grade 45 (31) 37 (28)

EAU risk group
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175 in the SR group. According to our predefined criteria, 74
patients were excluded due to benign histology or MIBC,
resulting in 143 patients in the ERBT group and 133 in the
SR group (Fig. 1). The baseline characteristics were similar
between the two groups (Table 1). Regarding the EAU risk
stratification, among the 143 patients in the ERBT group,
45 (31%) had low-risk NMIBC, 65 (45%) had intermediate-
risk NMIBC, and 33 (23%) had high-risk NMIBC; among
the 133 patients in the SR group, 34 (26%) had low-risk
NMIBC, 75 (56%) had intermediate-risk NMIBC, and 24
(18%) had high-risk NMIBC. In the ERBT group, 126 patients
(88%) underwent ERBT successfully, two patients (1.4%)
underwent modified ERBT, and 15 patients failed ERBT
and crossed over to SR. Complete macroscopic resection
was achieved in all cases after the first surgery. Regarding
the subsequent treatment, 27 of 143 patients (19%) in the
ERBT group and 18 of 133 patients (14%) in the SR group
underwent second-look transurethral resection; 20 of 143
patients (14%) in the ERBT group and 23 of 133 patients
(17%) in the SR group received intravesical BCG therapy.
At 1 yr, 12 of 143 patients (8.4%) in the ERBT group and
9 of 133 patients (6.8%) in the SR group were lost to
follow-up.
Low risk 45 (31) 34 (26)
Intermediate risk 65 (45) 75 (56)
High risk 33 (23) 24 (18)

Successful en bloc resection 126 (88) –
Successful modified en bloc resection 2 (1.4) –
Crossed over to standard resection 15 (10) –
Clear resection margin c 105 (82) –
Subsequent treatment
Second-look transurethral resection 27 (19) 18 (14)
Intravesical BCG therapy 20 (14) 23 (17)

ASA = American Society of Anaesthesiologists; BCG = bacillus Calmette-
Guerin; CIS = carcinoma in situ; EAU = European Association of Urology;
ECOG = Eastern Cooperative Oncology Group; ERBT = en bloc resection of
bladder tumour; PUNLMP = papillary urothelial neoplasm of low malig-
nant potential; SR = standard resection.
Continuous variables are presented as median (interquartile range), while
categorical variables are presented as count (percentage).
a Most representative bladder tumour.
b Tis refers to patients with primary CIS.
c Among 128 patients with successful en bloc or modified en bloc
resection.
3.2. Primary outcome

The primary outcome was the recurrence rate at 1 yr. In the
ERBT group, 31 patients developed recurrence by 1 yr, and
the Kaplan-Meier estimate of the 1-yr recurrence rate was
29% (95% confidence interval, 18–37). In the SR group, 46
patients developed recurrence by 1 yr, and the Kaplan-
Meier estimate of the 1-yr recurrence rate was 38% (95%
confidence interval, 28–46). A significant difference was
detected in the 1-yr recurrence rate between the two
groups (p = 0.007; Fig. 2).

Upon a subgroup analysis (Fig. 3), patients with 1–3 cm
tumours, a single tumour, Ta disease, or intermediate-risk
NMIBC had a significant benefit from ERBT. No significant
difference was detected for all other subgroups. Upon a
multivariable analysis, after adjusting for age and EAU risk
group, ERBT was significantly associated with a lower risk
of tumour recurrence, with a hazard ratio of 0.57 (95% con-
fidence interval, 0.36–0.91; p = 0.017).
3.3. Secondary outcomes

None of the patients in the ERBT group developed disease
progression. In the SR group, three patients developed dis-
ease progression to MIBC, and the Kaplan-Meier estimate
of the 1-yr progression rate was 2.6% (95% confidence inter-
val, 0–5.5; Fig. 4). No significant difference was detected in
the 1-yr progression rate between the two groups
(p = 0.065; Fig. 4). The ERBT group had a longer median
operative time (28 min, interquartile range, 20–45) than
the SR group (22 min, interquartile range, 15–30;
p < 0.001). Other perioperative outcomes, including the
detrusor muscle sampling rates, occurrence of obturator
reflex, need of bladder irrigation, rates of postoperative mit-
omycin C instillation, and hospital stay, were similar
between the two groups (Table 2). Among the 128 patients
who underwent ERBT/modified ERBT successfully, 105
(82%) were able to achieve clear resection margins. Upon
second-look transurethral resection surgery, the rates of
residual disease in the ERBT group (seven of 27 patients;
26%) and the SR group (four of 18 patients; 22%) were sim-
ilar (Table 2). In both groups, none of the patients had
upstaging of disease upon second-look transurethral
resection.

A more detailed flow diagram on the 27 patients in the
ERBT group who received second-look transurethral resec-
tion is shown in Figure 5. Among the 27 patients who were
assigned to receive ERBT, 19 underwent ERBT or modified
ERBT, and the remaining eight failed ERBT and crossed over
to SR. Among the 19 patients who had ERBT or modified
ERBT, 11 had positive resection margins and the remaining
eight had negative resection margins. Among the 11
patients with positive resection margins, five had residual
disease upon second-look transurethral resection. None of
the patients with negative resection margins had residual
disease upon second-look transurethral resection. Among
the eight patients who failed ERBT and crossed over to SR,
two had residual disease upon second-look transurethral
resection.



Fig. 2 – Kaplan-Meier analysis of disease recurrence. ERBT = en bloc
resection of bladder tumour; SR = standard resection.

Fig. 3 – Forest plot of hazard ratio and 95% confidence intervals for tumour recurrence by patient and disease characteristics. CI = confidence interval;
EAU = European Association of Urology; ERBT = en bloc resection of bladder tumour; SR = standard resection.

Fig. 4 – Kaplan-Meier analysis of disease progression. ERBT = en bloc
resection of bladder tumour; SR = standard resection.

E U R O P E A N U R O L O G Y 8 6 ( 2 0 2 4 ) 1 0 3 – 1 1 1108
3.4. Safety outcomes

Within 30 d of operation, the rates of any-grade complica-
tions, minor complications (grade 1–2), and major compli-
cations (grade 3–4) were similar in the two groups
(Table 3). Of note, among the 143 patients in the ERBT
group, one patient (0.70%) developed acute coronary syn-
drome and one (0.70%) developed pulmonary embolism
after surgery. None of the patients in the SR group devel-
oped major complications. There was no bladder perfora-
tion or mortality in the two groups.

4. Discussion

In this multicentre, randomised trial on patients with blad-
der tumours of �3 cm, ERBT resulted in a significant reduc-



Table 2 – Secondary outcomes of the study

ERBT SR p value

Perioperative outcomes n = 143 n = 133
Detrusor muscle sampling rate, n (%) 119 (83) 112(84) 0.8
Occurrence of obturator reflex, n (%) 37 (26) 25 (19) 0.16
Operative time (min), median (IQR) 28 (20–45) 22 (15–30) <0.001
Postoperative bladder irrigation, n (%) 26 (18) 18 (14) 0.3
Rate of mitomycin C instillation, n (%) 106 (74) 102 (77) 0.6
Hospital stay (d), median (IQR) 2 (2–2) 2 (2–3) 0.8

Second-look transurethral resection, n (%) n = 27 n = 18
Residual disease 7 (26) 4 (22) 1
Upstaging of disease 0 0 –

ERBT = en bloc resection of bladder tumour; IQR = interquartile range; SR = standard resection.

Fig. 5 – Flow diagram of the 27 patients in the en bloc resection group who received second-look transurethral resection. ERBT = en bloc resection of bladder
tumour; SR = standard resection.

Table 3 – Safety outcomes of the study

ERBT (n = 143) SR (n = 133) p value

Any complications, n (%) a 21 (15) 17 (13) 0.6
Grade 1–2 complications, n (%) a 19 (13) 17 (13) 0.9
Haematuria 6 (4.2) 7 (5.3) 0.7
Urinary retention 11 (7.7) 7 (5.3) 0.4
Urinary tract infection 2 (1.4) 4 (3.0) 0.4
Delirium 0 1 (0.75) 0.5

Grade 3–4 complications, n (%) 2 (1.4) 0 0.5
Acute coronary syndrome 1 (0.70) 0 1
Pulmonary embolism 1 (0.70) 0 1

ERBT = en bloc resection of bladder tumour; SR = standard resection.
a A total of 19 grade 1–2 complications occurred in 17 patients in the standard resection arm.
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tion in the 1-yr recurrence rate. ERBT aims to ensure com-
plete tumour resection and minimise the risk of tumour
seeding [8], and this might explain the observable differ-
ence in recurrence rate as early as 3 mo [8]. In our study,
the technical success rate of ERBT was 88%, and this is com-
patible with the literature [19]. Although 12% of the
patients in the ERBT group eventually underwent SR due
to technical difficulty (eg, bladder dome tumours, solid
and sessile tumours, etc.), the significant difference in the
1-yr recurrence rate was maintained in the modified
intention-to-treat analysis. Our study did not detect any
significant difference in the 1-yr progression rate between
the ERBT and SR groups (p = 0.065), but we should take note
that the sample size was not calculated based on this sec-
ondary outcome. The ERBT group had a longer median oper-
ative time than the SR group (difference of 6 min), but other
perioperative and safety outcomes were similar between
the two groups. Overall, the results showed that ERBT is
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safe, technically feasible, and generalisable in a multicentre
setting.

Recently, Gallioli et al [20] published the results of a ran-
domised noninferiority trial comparing ERBT with conven-
tional SR. A total of 300 patients were included, of whom
248 underwent the assigned intervention. The authors
found that the rate of detrusor muscle presence for the ERBT
group was noninferior to that of the SR group (94% vs 95%,
p = 0.8). With a median follow-up of 15 mo, the recurrence
rates were 13% for the ERBT group and 18% for the conven-
tional SR group, but it did not reach statistical significance
(p = 0.16). In another trial by D’Andrea et al [21], 384
patients were included, and a total of 452 bladder tumours
were resected and analysed for the primary outcome of
detrusor muscle presence. The authors found that ERBT
was superior to SR in terms of detrusor muscle presence
(81% vs 71%, p = 0.01). However, with a median follow-up
of 13 mo, there was no difference in tumour recurrence
(18% in the ERBT group vs 17% in the SR group, p = 0.6). Vari-
ations in the quality of surgery and postoperative manage-
ment such as the use of single-dose intravesical
chemotherapy instillation and intravesical BCG therapy
could exist, and these might explain why the results of
recurrence rates were different.

The adoption of ERBT allows surgeons to perform the
surgery in a more systematic manner. By defining the cir-
cumferential margin and the depth of incision early in the
surgery, the surgeons would be able to perform a more uni-
form resection throughout the whole resection procedure.
Any incomplete resection could also be reflected by the
resection margins of the bladder tumour specimen. In the
ERBT group, 27 patients underwent second-look transure-
thral resection, and seven of them were found to have resid-
ual disease (26%). Interestingly, among the seven patients
with residual disease, five had positive resection margins
in the ERBT tumour specimens, and the remaining two
failed ERBT and crossed over to SR. None of the patients
with negative resection margins had residual disease upon
second-look transurethral resection. While data are limited,
the authors believe that the presence of a positive resection
margin in the ERBT specimens should prompt the need of
second-look transurethral resection. On the contrary,
second-look transurethral resection should be avoided in
patients with clear resection margins.

ERBT avoids tumour fragmentation during the resection
procedure. Together with the use of intravesical mitomycin
C instillation, any minute floating tumour cells within the
bladder could thus be eliminated. In a previous systematic
review and individual patient meta-analysis, single-dose
intravesical mitomycin C instillation was shown to be use-
ful only in NMIBC patients with a prior recurrence rate of
one or fewer recurrences per year, and those with a Euro-
pean Organisation for Research and Treatment of Cancer
recurrence score of <5 [22]. However, all the included
patients received SR instead of ERBT. Whether these results
still apply in patients following ERBT remains to be explored
in future trials.

To our knowledge, this is the first randomised trial with
the recurrence rate at 1 yr as the primary outcome. This is
also the only multicentre trial that has demonstrated a sig-
nificant difference in the 1-yr recurrence rate between ERBT
and SR. The multicentre setting is important to demonstrate
the generalisability of ERBT across different surgeons and
centres. However, this study has several limitations. First,
although we follow the EAU guidelines in offering second-
look transurethral resection surgery and intravesical BCG
therapy, the actual decision to undergo treatment is largely
a shared decision-making between the urologist and the
patient, and this resulted in low rates of second-look trans-
urethral resection surgery and intravesical BCG therapy in
our study. Moreover, urology centres in Hong Kong typically
do not offer intravesical maintenance chemotherapy, and
this could be different from the clinical practice elsewhere.
The readers should take note of these limitations and decide
whether the study results are generalisable to their own
clinical practices. Second, due to the low rates of second-
look resection surgery in our study, there is a possibility
of understaging, especially in those with T1 disease. This
could affect our secondary outcome on disease progression.
Third, there is no central pathology review. There could be
interobserver variability in the histology assessment and
reporting, and this might affect the interpretation of our
results. Fourth, our sample size was calculated based on
the primary outcome of 1-yr recurrence rate, and it is likely
to be underpowered for other secondary outcomes includ-
ing the 1-yr progression rate. Whether ERBT could lead to
any benefit in disease progression should be explored in
future clinical trials.

Last but not least, it is of utmost importance to ensure
proper training and education as we disseminate the ERBT
technique. A porcine bladder training model can be an
effective tool for ERBT training [23]. The international con-
sensus statement on ERBT has been published in 2020
[24], and it serves as a standard reference for any health
care professionals who would like to adopt ERBT in their
clinical practice. A collaborative effort is needed to stan-
dardise the ERBT procedure, ensure the quality of the sur-
gery, and translate our clinical trial results into real-world
benefit.
5. Conclusions

In patients with NMIBC of �3 cm, ERBT resulted in a signif-
icant reduction in the 1-yr recurrence rate when compared
with SR. This multicentre study also showed that ERBT is
generalisable with a comparable safety profile to SR. The
study results support ERBT as the first-line surgical treat-
ment for patients with bladder tumours of �3 cm.

Author contributions: Jeremy Yuen-Chun Teoh had full access to all the

data in the study and takes responsibility for the integrity of the data and

the accuracy of the data analysis.

Study concept and design: Teoh, C.-H. Cheng, Tsang, J.K.-M. Li, B.K.-C.

Cheng, W.H.-C. Chan, W.K.-W. Chan, T.C.-F. Li, Y. Chiu, Law, C.L.-H. Leung,

Ho, Lee, R.C.-K. Chan.

Acquisition of data: Teoh, C.-H. Cheng, Tsang, J.K.-M. Li, B.K.-C. Cheng, W.

H.-C. Chan, W.K.-W. Chan, T.C.-F. Li, Y. Chiu, Law, C.L.-H. Leung, Ho, Lee,

R.C.-K. Chan, E.S.-Y. Chan, T.-Y. Chan, Tsu, Tam, Lam, So, Cho, C.-M. Ng, C.-

K. Chan, Liu, R.W.-H. Chu, A.T.-L. Ng, S.-K. Chu.

Analysis and interpretation of data: Teoh, C.-H. Cheng, Tsang, J.K.-M. Li, B.

K.-C. Cheng, W.H.-C. Chan, W.K.-W. Chan, T.C.-F. Li, Y. Chiu, Law, C.L.-H.

Leung, Ho, Lee, R.C.-K. Chan, E.S.-Y. Chan, T.-Y. Chan, Tsu, Tam, Lam, So,

Cho, C.-M. Ng, C.-K. Chan, Liu, R.W.-H. Chu, A.T.-L. Ng, S.-K. Chu.



E U R O P E A N U R O L O G Y 8 6 ( 2 0 2 4 ) 1 0 3 – 1 1 1 111
Drafting of the manuscript: Teoh, C.-H. Cheng, Tsang, J.K.-M. Li, B.K.-C.

Cheng, W.H.-C. Chan, W.K.-W. Chan, T.C.-F. Li, Y. Chiu, Law, C.L.-H. Leung,

Ho, Lee, R.C.-K. Chan.

Critical revision of the manuscript for important intellectual content: E.S.-Y.

Chan, T.-Y. Chan, Tsu, Tam, Lam, So, Cho, C.-M. Ng, C.-K. Chan, Liu, R.W.-

H. Chu, A.T.-L. Ng, S.-K. Chu, Yee, Yiu, Lo, Au, Ma, P.K.-F. Chiu, Kwok, Yip,

C.-H. Leung, C.-F. Ng.

Statistical analysis: Teoh, C.-H. Leung.

Obtaining funding: Teoh.

Supervision: E.S.-Y. Chan, T.-Y. Chan, Tsu, Tam, Lam, So, Cho, C.-M. Ng, C.-

K. Chan, Liu, R.W.-H. Chu, A.T.-L. Ng, S.-K. Chu, Yee, Yiu, Lo, Au, Ma, P.K.-F.

Chiu, Kwok, Yip, C.-H. Leung, C.-F. Ng.

Other: None.

Financial disclosures: Jeremy Yuen-Chun Teoh certifies that all conflicts

of interest, including specific financial interests and relationships and

affiliations relevant to the subject matter or materials discussed in the

manuscript (eg, employment/affiliation, grants or funding, consultancies,

honoraria, stock ownership or options, expert testimony, royalties, or

patents filed, received, or pending), are the following: J.Y.-C. Teoh has pre-

viously received honorarium from Olympus HK & China Limited as an

invited speaker. Other authors have no conflict of interest to declare.

Funding/Support and role of the sponsor: This work was funded by GRF/

ECS, Research Grants Council, HKSAR (reference no.: 24116518).

Data sharing: Individual, deidentified participant data used in these ana-

lyses will be shared on request from any qualified investigator after the

approval of a protocol and signed data access agreement via both the

EB-StaR Study Group and the Chinese University of Hong Kong (Hong

Kong, China).

Supplementary data

Supplementary data to this article can be found online at https://doi.org/

10.1016/j.eururo.2024.04.015.

References

[1] World Health Organization. International Agency for Research on
Cancer. https://gco.iarc.fr/today/en.

[2] Babjuk M, Burger M, Capoun O, et al. European Association of
Urology guidelines on non-muscle-invasive bladder cancer (Ta, T1,
and carcinoma in situ). Eur Urol 2022;81:75–94.

[3] Jones HC, Swinney J. The treatment of tumours of the bladder by
transurethral resection. Br J Urol 1962;34:215–20.

[4] Sylvester RJ, van der Meijden AP, Oosterlinck W, et al. Predicting
recurrence and progression in individual patients with stage Ta T1
bladder cancer using EORTC risk tables: a combined analysis of
2596 patients from seven EORTC trials. Eur Urol 2006;49:466–75,
discussion 475–7.

[5] O’Brien T, Ray E, Singh R, Coker B, Beard R. British Association of
Urological Surgeons Section of Oncology. Prevention of bladder
tumours after nephroureterectomy for primary upper urinary tract
urothelial carcinoma: a prospective, multicentre, randomised
clinical trial of a single postoperative intravesical dose of
mitomycin C (the ODMIT-C Trial). Eur Urol 2011;60:703–10.

[6] Divrik RT, Sahin AF, Yildirim U, Altok M, Zorlu F. Impact of routine
second transurethral resection on the long-term outcome of
patients with newly diagnosed pT1 urothelial carcinoma with
respect to recurrence, progression rate, and disease-specific
survival: a prospective randomised clinical trial. Eur Urol
2010;58:185–90.

[7] Sylvester RJ, van der Meijden A, Lamm DL. Intravesical bacillus
Calmette-Guerin reduces the risk of progression in patients with
superficial bladder cancer: a meta-analysis of the published results
of randomized clinical trials. J Urol 2002;168:1964–70.

[8] Teoh JY, Kamat AM, Black PC, Grivas P, Shariat SF, Babjuk M.
Recurrence mechanisms of non-muscle-invasive bladder cancer—a
clinical perspective. Nat Rev Urol 2022;19:280–94.

[9] Cumberbatch MGK, Foerster B, Catto JWF, et al. Repeat
transurethral resection in non-muscle-invasive bladder cancer: a
systematic review. Eur Urol 2018;73:925–33.

[10] Ukai R, Kawashita E, Ikeda H. A new technique for transurethral
resection of superficial bladder tumor in 1 piece. J Urol
2000;163:878–9.

[11] Kawada T, Ebihara K, Suzuki T, Imai K, Yamanaka H. A new
technique for transurethral resection of bladder tumors: rotational
tumor resection using a new arched electrode. J Urol
1997;157:2225–6.

[12] Kitamura K, Kataoka K, Fujioka H, Kashiwai K. Transurethral
resection of a bladder tumor by the use of a polypectomy snare. J
Urol 1980;124:808–9.

[13] Cheng YY, Sun Y, Li J, et al. Transurethral endoscopic submucosal en
bloc dissection for nonmuscle invasive bladder cancer: a
comparison study of HybridKnife-assisted versus conventional
dissection technique. J Cancer Res Ther 2018;14:1606–12.

[14] Chan V-W-S, Ng C-F, Teoh J-Y-C. The impact of transurethral en bloc
resection of bladder tumour on pathological and oncological
outcomes. AME Med J 2020;5:29.

[15] Teoh JY, D’Andrea D, Gallioli A, et al. En bloc resection of bladder
tumour: the rebirth of past through reminiscence. World J Urol
2023;41:2599–606.

[16] Babjuk M, Bohle A, Burger M, et al. EAU guidelines on non-muscle-
invasive urothelial carcinoma of the bladder: update 2016. Eur Urol
2017;71:447–61.

[17] Kramer MW, Rassweiler JJ, Klein J, et al. En bloc resection of
urothelium carcinoma of the bladder (EBRUC): a European
multicenter study to compare safety, efficacy, and outcome of
laser and electrical en bloc transurethral resection of bladder
tumor. World J Urol 2015;33:1937–43.

[18] Teoh JY, Chan ES, Yip SY, et al. Comparison of detrusor muscle
sampling rate in monopolar and bipolar transurethral resection of
bladder tumor: a randomized trial. Ann Surg Oncol
2017;24:1428–34.

[19] Teoh JY, Mayor N, Li KM, Lo KL, Ng CF, Mostafid H. En-bloc resection
of bladder tumour as primary treatment for patients with non-
muscle-invasive bladder cancer: routine implementation in a
multi-centre setting. World J Urol 2021;39:3353–8.

[20] Gallioli A, Diana P, Fontana M, et al. En bloc versus conventional
transurethral resection of bladder tumors: a single-center
prospective randomized noninferiority trial. Eur Urol Oncol
2022;5:440–8.

[21] D’Andrea D, Soria F, Hurle R, et al. En bloc versus conventional
resection of primary bladder tumor (eBLOC): a prospective,
multicenter, open-label, phase 3 randomized controlled trial. Eur
Urol Oncol 2023;6:508–15.

[22] Sylvester RJ, Oosterlinck W, Holmang S, et al. Systematic review and
individual patient data meta-analysis of randomized trials
comparing a single immediate instillation of chemotherapy after
transurethral resection with transurethral resection alone in
patients with stage pTa-pT1 urothelial carcinoma of the bladder:
which patients benefit from the instillation? Eur Urol
2016;69:231–44.

[23] Teoh JY, Cho CL, Wei Y, et al. A newly developed porcine training
model for transurethral piecemeal and en bloc resection of bladder
tumour. World J Urol 2019;37:1879–87.

[24] Teoh JY, MacLennan S, Chan VW, et al. An international
collaborative consensus statement on en bloc resection of bladder
tumour incorporating two systematic reviews, a two-round Delphi
survey, and a consensus meeting. Eur Urol 2020;78:546–69.

https://doi.org/10.1016/j.eururo.2024.04.015
https://doi.org/10.1016/j.eururo.2024.04.015
https://gco.iarc.fr/today/en
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0010
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0010
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0010
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0015
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0015
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0020
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0020
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0020
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0020
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0020
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0025
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0025
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0025
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0025
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0025
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0025
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0030
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0030
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0030
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0030
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0030
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0030
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0035
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0035
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0035
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0035
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0040
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0040
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0040
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0045
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0045
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0045
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0050
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0050
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0050
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0055
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0055
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0055
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0055
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0060
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0060
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0060
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0065
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0065
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0065
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0065
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0070
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0070
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0070
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0075
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0075
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0075
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0080
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0080
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0080
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0085
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0085
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0085
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0085
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0085
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0090
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0090
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0090
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0090
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0095
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0095
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0095
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0095
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0100
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0100
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0100
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0100
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0105
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0105
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0105
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0105
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0110
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0110
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0110
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0110
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0110
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0110
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0110
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0115
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0115
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0115
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0120
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0120
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0120
http://refhub.elsevier.com/S0302-2838(24)02321-2/h0120

	Transurethral En Bloc Resection Versus Standard Resection �of Bladder Tumour: A Randomised, Multicentre, Phase 3 Trial
	1 Introduction
	2 Patients and methods
	2.1 Trial design
	2.2 Patients
	2.3 Randomisation
	2.4 Interventions
	2.5 Subsequent management and follow-up schedule
	2.6 Outcome measures
	2.7 Statistical analyses

	3 Results
	3.1 Patients
	3.2 Primary outcome
	3.3 Secondary outcomes
	3.4 Safety outcomes

	4 Discussion
	5 Conclusions
	Appendix A Supplementary data
	References


