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Abstract

Background: En bloc resection (ERBT) is a valid alternative to piecemeal resection
for non–muscle-invasive bladder cancer (NMIBC), guaranteeing pathological out-
comes. However, very few studies investigated long-term oncological outcomes of
ERBT.
Objective: To report long-term oncological outcome of ERBT.
Design, setting, and participants: This is a retrospective analysis of prospectively
collected data. We included patients who underwent ERBT from June 2010 to
February 2014, and were diagnosed with NMIBC at pathology evaluation.
Outcome measurements and statistical analysis: The primary study endpoint was
recurrence-free survival at 5 yr. Secondary outcomes were presence of detrusor
muscle, recurrence rate at the first follow-up cystoscopy, progression to muscle-
invasive bladder cancer (MIBC) at 5 yr, and factors associated with long-term
oncological outcomes. Kaplan-Meier curves were used to describe recurrence-free
survival time. A univariate analysis was used to investigate factors associated with
recurrence.
Results and limitations: Overall, 74 patients were included in this study. The
median age was 71 (66–76) yr. Most of the patients presented with only one
bladder tumor, and the median tumor diameter was 2 (interquartile range [IQR] 1–
2.5) cm. After histopathological examination, eight, 35, and 31 patients were
diagnosed with low-, intermediate-, and high-risk disease, respectively. All the
en bloc resected tumors showed the presence of detrusor muscle. The median
follow-up was 72 (IQR 66–90) mo. The recurrence rate at the first follow-up
cystoscopy was 5.4% (four out of 74 patients). Overall, 57 (77%) patients were free
of recurrence at 5 yr. No progression to MIBC was observed: progression-free
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survival was 100%. 
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Conclusions: Our findings showed that ERBT for NMIBC presents an optimal long-
term oncological outcome. Further studies with larger cohorts are necessary for
confirming our preliminary results and for a direct comparison with the traditional
piecemeal resection.
Patient summary: In case of superficial bladder tumors, transurethral resection of
the entire tumor and its base in one piece seems to provide good long-term results
in terms of recurrence and progression rates.
© 2021 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://creati-

vecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Transurethral resection (TUR) is a crucial primary step in the
diagnosis and treatment of bladder tumors [1]. A high-
quality resected specimen must include the detrusor
muscle in order to allow for correct staging of the tumor
and subsequent decisions regarding therapy. Especially in
the case of non–muscle-invasive bladder cancer (NMIBC), a
complete resection of the tumor that includes the
underlying detrusor muscle is fundamental to achieve a
good prognosis [2].

Several different strategies and tools have been experi-
mented in an attempt to improve the quality of the
resection [3]. Among these, en bloc resection (ERBT) is
considered a valid alternative to piecemeal resection for
selected exophytic tumors [1,4,5]. First described by Ukai
and colleagues [6] almost 20 yr ago, ERBT has, in recent
years, emerged as a technique able to improve the quality of
resection. Indeed, several authors reported better patho-
logical outcomes with ERBT than with traditional piecemeal
resection [5,7,8]. ERBT provides high-quality specimens,
with the presence of the muscle layer in >95% of the cases,
no fragmentation of the tumor, and reduced probability of
cauterization and deterioration of the tissue [4]. In addition,
it can potentially minimize the amount of floating tumor
cells and reduce the risk of tumor reimplantation and
recurrence, by minimizing unnecessary handling and
fragmentation [9].

On the contrary, there are several aspects of ERBT that
still need to be clarified, the most important of which being
its oncological outcome [10]. Very few data are indeed
available about medium- and long-term outcomes of
patients subjected to this relatively new technique.
Currently, we rely mostly on surrogate endpoints,
such as pathological parameters, to predict oncological
outcomes. Few authors reported rates of recurrence and
progression after ERBT, showing promising results
[4,5,7]. However, most of these studies had a median
follow-up of 1 or 2 yr.

Therefore, there is an unmet clinical need to investi-
gate the long-term oncological efficacy of ERBT [10].
Aiming to fill this gap, here we report the 5-yr oncological
outcomes of patients subjected to ERBT for NMIBC
cancer, with a specific focus on patients with high-risk
characteristics.
2. Patients and methods

2.1. Study design and population

This is a retrospective analysis of prospectively collected data from a
single tertiary center. All the men and women underwent transurethral
ERBT between June 2010 and February 2014, for a first diagnosis or a
primary recurrence of clinical NMIBC. All patients had four or fewer
lesions that were each �3 cm. The procedure was performed with a
monopolar loop (J-electrode—Collins loop: Storz 27040 L 24 CH). The
stages of the procedure are depicted in Figure 1. After detaching the
lesion from the bladder wall, the tumor was extracted with an Ellick
evacuator. In case of large tumors, nephroscopy sheet and laparoscopic
grasp (ie, Schneider grasp) were used. Full inclusion and exclusion
criteria were described previously, as well as details on the surgical
technique and pathological evaluation of the specimens [11]. In this
analysis, we included only patients diagnosed with urothelial NMIBC at
histopathological evaluation after ERBT. Risk group stratification was
performed according to the European Association of Urology (EAU)
guidelines.

2.2. Patient management and follow-up

After ERBT, a single instillation of mitomycin (MMC) was administered
within 6 h from the surgery in patients with a single lesion <1 cm in
diameter. Intermediate-risk patients received MMC weekly for 6 conse-
cutive weeks, starting within 21 d from tumor resection. We adminis-
tered endovesical bacillus Calmette-Guérin (BCG) to intermediate-risk
patients with three or more risk factors according to Kamat et al’s [12]
criteria. Patients with high-risk features (ie, high-grade [HG] Ta/T1
tumor) underwent re-TUR within 40 d and intravesical BCG treatment
according to the SWOG scheme [13]. All patients underwent a strict
follow-up according to the EAU guidelines.

2.3. Outcome measure

The primary endpoint of the study was recurrence-free survival at 5 yr.
Time was expressed in months. Secondary outcomes were presence of
detrusor muscle, recurrence rate at the first follow-up cystoscopy
(3 mo), progression to muscle-invasive bladder cancer (MIBC) at 5 yr,
and factors associated with long-term oncological outcomes. We
performed separate analyses for the whole cohort and for high-risk
patients.

2.4. Covariates

Baseline characteristics included age at diagnosis, gender, smoking
status, and comorbidities (classified using the Charlson comorbidity
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Fig. 1 – Stages of en bloc resection of bladder tumor. (A) Initial incision: a circular incision is performed in macroscopically “normal” mucosa
surrounding the base of the tumor, maintaining a distance of approximately 5–10 mm from the tumor edge. (B) Resection of the tumor base: the
incision is extended through the subepithelial connective tissue, muscularis mucosae, and muscularis propria layers. (C) Tumor traction: a gentle
traction can be applied from the base of the tumor upward, in order to detach the muscle fibers. (D) Resection bed: a view of the resection bed
after tumor detachment. In many cases, the procedure is virtually bloodless.

E U R O P E A N U R O L O G Y O P E N S C I E N C E 2 6 ( 2 0 2 1 ) 6 4 – 7 166
index). For tumor staging, we used the TNM classification system
according to the American Joint Committee on Cancer, eighth edition.
The Rete Oncologica Lombarda (ROL) system was used for the substaging
of T1 tumors (defined as ROL1 and ROL2) [14,15]. Grading was defined
according to the 2016 World Health Organization grading classification
[14].

2.5. Statistical analysis

Means and standard deviations were utilized for normally distributed
continuous variables, median and interquartile ranges (IQRs) for non-
normally distributed continuous variables, and frequencies and
proportions for categorical variables. Time to recurrence was
calculated from the date of surgery to the date of recurrence or last
contact. Kaplan-Meier curves were used to describe recurrence-free
survival of low-/intermediate-risk and high-risk patients. Univariate
analysis was used to investigate factors associated with recurrence.
Given the small sample size, multivariate analysis was not performed.
All p values were two sided, and statistical significance was assumed
at p < 0.05.
All analyses were performed using Stata (version Stata/IC 16.0; Stata
Corp LLC, TX, USA). An institutional review board waiver was obtained
from the IRCCS Humanitas Research Hospital.

3. Results

Overall, 87 patients underwent ERBT. At histopathological
assessment, two cases harbored a nonurothelial carcinoma
and 11 had MIBC; these patients were excluded from further
analysis.

3.1. Baseline characteristics

The population consisted of 58 men and 16 women. The
median age was 71 (66–76) yr, while 20 (65%) patients were
former or current smokers. Of all patients, 68 (92%) had a
comorbidity index of �1. Most of the patients presented
with only one bladder tumor, and the median tumor
diameter was 2 (IQR 1–2.5) cm. Complete baseline



Table 1 – Baseline patient characteristics

High-risk patients
(N = 31)

Low- and intermediate-risk patients
(N = 43)

Overall cohort
(N = 74)

Age (yr), median (IQR) 72 (67–78) 70 (66–75) 71 (66–76)
Gender, N (%) Male 26 (84) 32 (74) 58 (78)

Female 5 (16) 11 (26) 16 (22)
Comorbidity index, N (%) 0 24 (77) 34 (79) 58 (78)

1 5 (16) 5 (12) 10 (14)
�2 2 (6) 4 (9) 6 (8)

Smoking, N (%) Non-smoker 11 (35) 18 (42) 29 (39)

Former smoker 14 (45) 20 (47) 34 (46)
Smoker 6 (19) 5 (12) 11 (15)

IQR = interquartile range.
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characteristics are shown in Table 1. After histopathological
examination, eight, 35, and 31 patients were diagnosed with
low-, intermediate-, and high-risk disease, respectively.

3.2. Pathological and short-term outcomes

All the en bloc resected tumors showed the presence of
detrusor muscle. An example of an ERBT specimen is shown
in Figure 2. At histopathological evaluation, 43 patients had
a low-grade Ta carcinoma, four had an HG Ta carcinoma, and
27 patients had an HG T1 carcinoma. Carcinoma in situ was
detected in 13 (17%) patients. Overall, eight patients
received a single MMC instillation after surgery. All the
high-risk patients underwent repeat transurethral resec-
tion of bladder tumor (re-TURBT) within 40 d. A residual
tumor was found in seven patients (23%); all these patients
had Ta tumors. Among these, three patients had tumors in
the same location of previous resections, while in four cases
it was out of the field of first ERBT. No pT1 or pT2 tumors
were identified at the re-TURBT. Recurrence rate at the first
follow-up cystoscopy was 5.4% (four out of 74 patients).
Fig. 2 – High-grade pTa papillary urothelial carcinoma. Example of an
en bloc resection specimen in which the tumor staging results are
accurate. Note that with a wall section of the tumor, the peripheral
margin and the deep margin are easily identifiable (hematoxylin and
eosin, original magnification 20T). The arrow indicates lamina propria
and asterisk indicates muscularis propria. DM = deep margin;
PM = peripheral margin; T = tumor.
3.3. Long-term oncological outcomes

Overall, the median follow-up was 72 (IQR 66–90) mo.
For high-risk patients, the median follow-up was 83 (IQR
72–110) mo. Overall, 57 (77%) patients were free of
recurrence at 5 yr. Among high-risk patients, we observed
a slightly worse outcome. All the patients who experienced
recurrence had the first episode within 3 yr from the ERBT
except for one patient. Overall, recurrence-free survival at
5 yr was 77% for the whole cohort and 71% for the high-risk
cohort (Fig. 3). No progression to MIBC was observed: MIBC
progression-free survival was 100%. During the follow-up,
none of the patients were diagnosed with an upper urinary
tract tumor. A summary of the outcomes is shown in
Table 2. The univariate analysis for the whole cohort is
shown in Table 3. At univariate analysis performed in the
high-risk subgroup, ROL2 as T1 substaging was associated
with a higher probability of recurrence (odds ratio: 5.2,
confidence interval 0.92–29.26, p = 0.06), although this
association did not reach the set threshold for statistical
significance (Table 4).

4. Discussion

In this study, we reported the 5-yr follow-up of 74 consecu-
tive patients undergoing ERBT for urothelial NMIBC. Our
findings seem to support the notion that ERBT, together
with a second TURBT, an intravesical therapy when
indicated, and a strict follow-up, provides excellent long-
term outcomes in this population. To the best of our
knowledge, this study reported the longest follow-up
currently available in the literature body. Previous studies
have shown similar results, although with shorter follow-up
[16]. In a retrospective study of 251 patients undergoing
ERBT for NMIBC, with a mean follow-up of 40.1 mo,
recurrence was almost 25% and progression to MIBC <4%
[17]. Of note, almost half of the patients did not receive a
second resection. In a population of 21 patients undergoing
ERBT, Mandhani et al [18] observed almost the same
recurrence but higher progression with a median follow-up
of 40 mo. Another study comparing conventional TURBT
and laser ERBT observed recurrence-free survival at 18 mo



Fig. 3 – Kaplan-Meier curve examining recurrence-free survival in patients
undergoing en bloc resection for non–muscle-invasive bladder cancer.
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in about 94% of those undergoing ERBT [19]. Four studies
analyzed 36-mo recurrence after ERBT, showing at a pooled
analysis a recurrence rate of 29.6% at 36 mo [20].

Correct management of NMIBC is one of the most
difficult clinical challenges a urologist has to face. First of all,
every surgeon aims to provide the pathologist with high-
quality specimen in order to achieve a correct diagnosis.
ERBT has been proposed as an opportunity of enhancing the
resection quality, compared with traditional piecemeal
resection [5,8,21]. In the last years, several authors
elaborated surgical aspects of this procedure, examining
different techniques for performing ERBT [21–23]. Although
it is generally felt that the ERBT procedure is more precise
and controlled, high-quality data are limited to make robust
recommendations on its utilization. On the contrary, a more
radical resection might allow lowering of the frequency of
the second TURBT, while at the same time improving
clinical tumor staging and reducing recurrence rate. Our
findings are in line with the literature, confirming that,
when performed by experienced urologists, ERBT is able to
provide high-quality specimens. In our analysis, indeed, the
muscle layer was present in 100% of the specimens. This is of
utmost importance to allow correct staging by the
pathologist. Although we did not have any comparison
group in this study, the presence of muscle layer is generally
around 80% at our center when using the traditional
piecemeal resection [24]. Higher-quality resections might
also reduce the overall bladder cancer management cost. It
has been supposed that the numbers of re-TUR could be
reduced, having accurate staging at the first resection
[25]. Of note, in our population, no patients were upstaged
to MIBC after re-TUR, while eight patients were found to
have residual disease. However, whether ERBT can help in
reducing the number of re-TUR is still an open question, and
prospective data are needed in order to draw conclusions in
this regard.

Besides diagnosis and staging, the main goal of the initial
treatment of NMIBC is to reduce the risk of tumor
recurrence and progression, and therefore also the subse-
quent need of additional therapies, and the morbidity and
costs associated with these treatments. The probability of
recurrence and progression to MIBC disease and extra-
vesical dissemination is higher in pT1 tumors than in pTa
tumors [26,27]. To date, after re-TUR, the gold standard
treatment for T1 patients is represented by intravesical BCG
therapy. At the same time, patients with HG T1 bladder
cancer represent a very heterogeneous population. In fact,
while these individuals have an elevated probability to
upstage or progress to muscle-invasive or metastatic
disease, their outcomes may be highly variable and
unpredictable [26]. Our results showed that ERBT guaran-
tees excellent long-term oncological outcomes in terms of
both the recurrence and the progression rate. Notably, in our
series, we did not observe any progression to MIBC.
Although it could be that ERBT played a role in achieving
such a good outcome, other factors must be taken into
account. First of all, all the patients underwent a re-TUR
within 40 d from the first resection and intravesical BCG
instillations according to the SWOG scheme. Despite the
recommendations, often high-risk NMIBC patients did not
undergo the correct management [28,29]. Moreover, all the
patients were subjected to a strict follow-up scheme, and
this led to an early detection of recurrences. In addition to
this, we cannot exclude the selection bias due to the
retrospective nature of the study. Indeed, no strict criteria
were followed to select the candidates for ERBT. However,
according to our experience, patients with exophytic
papillary tumor, with a diameter of <3 cm, are the best
candidates. Especially in the first portion of the learning
curve, ERBT should be avoided for tumors located in
unfavorable locations (eg, anterior wall and ureteral orifice).

To the best of our knowledge, we presented the cohort
with the longest median follow-up after ERBT. The findings
we reported help in exploring one of the major unclear
aspects of this technique.

Our study has several limitations. These are mainly
related to its retrospective nature and to the limited number
of patients. First of all, as previously mentioned, no strict
criteria were used to select candidates for ERBT. Therefore,
patients underwent this procedure mainly due to surgeon
preference and subjective evaluation. In the study period,
the en bloc technique was indeed used for a large minority
of the TURBTs (<10% of the cases). Patients subjected to
ERBT could have had, on average, a lower number of tumors
and smaller tumors than the average candidate for TURBT.
In the light of the risk of selection bias, our 0% progression
rate should be interpreted with caution. Our results,
although demonstrating that ERBT guarantees an overall
excellent oncological control, can primarily be extended to
patients who receive proper management, herein including
re-TURBT full treatment with BCG when indicated, and
undergo a strict follow-up schedule. In our analysis, we did
not include some variables that have been demonstrated to
be associated with recurrence and progression in
high-risk NMIBC patients, such as body mass index,
neutrophil-to-lymphocyte ratio, and glomerular filtration
rate [30–32]. Finally, although we reported the longest



Table 2 – Tumor characteristics and oncological outcomes

High-risk patients
(N = 31)

Low- and intermediate-risk patients
(N = 43)

Overall cohort
(N = 74)

Tumor diameter (cm), median (IQR) 2 (1.5–2.5) 2 (1–2.5) 2 (1–2.5)
Median number of tumors (range) 1 (1–4) 1 (1–4) 1 (1–4)
T stage at first TURBT, N (%) Ta 4 (13) 43 (100) 47 (64)

ROL1 T1 16 (52) – 16 (22)
ROL2 T1 11 (35) – 11 (15)

Recurrence, N (%) No recurrence 20 (65) 35 (81) 55 (74)
Rec. within 3 months 1 (3) 3 (7) 4 (5)
Rec. after 3 months 8 (26) 5 (12) 13 (18)

Pathology report at first recurrence, N (%) LGTa 2 (22) 8 (100) 10 (53)
HGTa 2 (22) 0 (0) 2 (11)
HGT1 7 (78) 0 (0) 7 (37)

Progression to MIBC, N (%) No 31 (100) 43 (100) 74 (100)
Yes 0 (0) 0 (0) 0 (0)

HG = high grade; IQR = interquartile range; LG = low grade; MIBC = muscle-invasive bladder cancer; ROL = Rete Oncologica Lombarda; TURBT = transurethral
resection of bladder tumor.

Table 3 – Univariable logistic regression examining factors associated with recurrence in the whole cohort

Univariable analysis

Odds ratio 95% CI p value

Age at diagnosis 0.99 0.89–1.12 0.997
Gender Female 1 (Ref) – –

Male 0.39 0.11–1.30 0.126
Risk category Low/intermediate risk 1 (Ref) – –

High risk 1.79 0.60–5.33 0.296
Carcinoma in situ Yes 1 (Ref) – –

No 5.67 1.47–21.96 0.012
Number of tumors 1.35 0.96–1.90 0.085
Tumor size 1.76 0.63–4.89 0.280

CI = confidence interval; Ref = reference.

Table 4 – Univariable logistic regression examining factors associated with recurrence in the high-risk population

Odds ratio 95% Confidence interval p value

Age at diagnosis 0.97 0.86 - 1.11 0.679
Gender Male 1 (Ref) – –

Female 0.60 0.01–0.66 0.021
Carcinoma in situ No 1 (Ref) – –

Yes 6.80 1.23–37.5 0.03
Median number of tumors 1.43 0.86–2.36 0.168
Median tumor size 2.59 0.47–14.14 0.272
T1 substaging ROL1 1 (Ref) – –

ROL2 5.2 0.92–29.26 0.06

Ref = reference; ROL = Rete Oncologica Lombarda.
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follow-up currently available in the literature, further
extension of the follow-up will be needed in order to
confirm our promising results.

5. Conclusions

Our findings showed that ERBT of NMIBC presents optimal
long-term recurrence- and progression-free survival. Fur-
ther studies with larger cohorts in multicenter and
randomized settings are mandatory for confirming our
preliminary oncological results and for a proper comparison
with the traditional piecemeal resection.
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