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Introduction

In the vast majority of bladder cancer (BCa) cases, 
transurethral resection of bladder tumour (TURBT) 

constitutes the basis of the primary diagnosis and is 
the first therapeutic procedure. Because of the rela-
tively high BCa incidence in the general population 
and because of the recurrent character of the dis-
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A b s t r a c t

Introduction: Transurethral resection of bladder tumour (TURBT) is one of the most commonly performed urologic 
procedures. Because of the shortcomings of conventional TURBT, the en-bloc resection concept was created.
Aim: To analyse the influence of en-bloc technique on surgical and oncological outcomes of TURBT performed with 
electric current.
Material and methods: This non-randomized, prospective controlled multicentre study enrolled 427 consecutive pa-
tients undergoing TURBT performed by five experienced endourologists in five academic institutions. Choice of procedure 
was at the discretion of the surgeon. The vast majority of patients underwent monopolar resection. The en-bloc proce-
dure was performed with Collin’s knife or the classic resection loop. Study end-points were surgery, catheterization and 
hospitalization time, presence of muscularis propria (MP) in the specimen and 3-month recurrence-free survival (RFS).
Results: The study included 427 (274 conventional TURBT vs. 153 en-bloc) patients with mean age of 69 years 
(range: 18–99). There were more cases with MP present in the specimen in the en-bloc group (91.3% vs. 75.5%;  
p < 0.001). Surgery and hospitalization times were statistically shorter in the en-bloc group (both p < 0.05). A bor-
derline significant difference was noted when the number of residual tumours in reTURBTs was analysed, with fewer 
cases of residual tumour in the en-bloc group (p = 0.051). RFS at 3 months was higher in the en-bloc group (88.4% 
vs. 80.1%; p = 0.027). After propensity score matching, differences in MP presence, hospitalization time and 3-month 
RFS status remained statistically significant.
Conclusions: When compared to conventional TURBT, en-bloc resection of bladder tumour is associated with higher 
percentage of MP presence in histopathological specimen, higher 3-month RFS and shorter hospitalization time.
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ease, TURBT is one of the most commonly performed 
urologic procedures. Despite the general conviction 
that TURBT is an easy procedure, the quality of its 
performance translates directly into further oncolog-
ical results [1]. It is widely known that classic TURBT 
contradicts the basic principles of oncological sur-
gery and results in scattering of numerous cancerous 
cells [2–4]. Additionally, antegrade loop movement 
precludes precise guidance of the cutting tool in the 
adequate bladder wall layer. Finally, because of tis-
sue fragmentation, disorientation and thermal dam-
age, pathologic material obtained during the resec-
tion often presents reduced diagnostic value [5, 6].  
Consequently, the en-bloc resection concept was 
created. During en-bloc TURBT the whole tumour is 
retrieved in one piece – the exophytic papillary part 
together with the base and bladder wall fragment. 
It allows for preservation of histological relations 
of the specimen, for increase of the rates of lamina 
muscularis presence and hypothetically for reduc-
tion of the cancerous cells scattering [7, 8].

Aim

The aim of this study was to analyse the influ-
ence of en-bloc technique on peri- and postoperative 
results of TURBT performed with electric current.

Material and methods
Patients

This prospective multicentre study enrolled 427 
consecutive patients undergoing conventional or en-
bloc TURBT for both primary and recurrent, uni- and 
multifocal bladder tumours of 1–4 cm diameter. The 
bigger lesions and tumours with the visual aspect of 
muscle invasive disease were resected in a classical 
way. In the case of multiple lesions, en-bloc resec-
tion was preferably performed in all of the tumours. 
The inclusion criteria were as follows: age above  
18 years, resection of bladder tumour, sterile urine 
preoperatively or ongoing directed antibiotic therapy 
at the time of surgery, signed informed consent. De-
tailed baseline patient characteristics are presented 
in Table I. Patients undergoing restaging resection, 
cold-cup biopsy, fulguration only or cystoscopy only 
were excluded from the analysis.

Methods

All operations were performed by five experi-
enced endourologists in five academic institutions. 

This was a non-randomized analysis – choice of pro-
cedure was at the discretion of the surgeon. Patients 
were blinded to the allocated arm. The vast majority 
of patients underwent monopolar resection. An en-
bloc procedure was performed with Colling’s knife or 
a classic resection loop (Photo 1). No additional re-
section bed sampling was performed after resection. 
Some very scarce en-bloc cases requiring “conver-
sion” to classic resection were automatically exclud-
ed from the study. A re-staging resection (reTURBT) 
and postoperative intravesical chemo-/immuno-
therapy instillations were performed according to 
guidelines recommendations and at the urologists’ 
discretion based on pathologic and/or intraopera-
tive outcomes.

The study end-points were surgery, catheter-
ization and hospitalization time, presence of lam-
ina muscularis propria (MP) in the specimen and 
3-month recurrence-free survival (RFS).

All study data were collected by each study site 
in the dedicated uniform electronic form. Before the 
study initiation, the protocol was approved by the 
Institutional Review Board.

Statistical analysis

Study groups were compared using Pearson’s c2 
test, Student’s t-test and the Wilcoxon test. Also, 
owing to inherent differences between groups in 
terms of baseline patient and disease characteristics, 
randomization mimicking propensity score match-
ing (PSM) was applied. The variables were adjusted 
for tumour size, focality and stage. In the reTURBT 
and recurrence analyses as well as in the PSM only 
urothelial tumours were included (excluding T0 cas-
es). Cases with T0 lesions were included in operation, 
catheterization and hospitalization time analyses. 
Statistical significance was considered at p < 0.05. 
Analyses were performed in the R platform [9, 10]. 
The statistician was blinded to the study results.

Results

There were 274 patients treated with convention-
al TURBT and 153 operated on according to en-bloc 
technique (Table I). The groups were comparable in 
terms of gender, age, previous intravesical treatment 
and tumour focality. There were more small, recur-
rent and Ta tumours in the en-bloc group. Addition-
ally, the en-bloc arm contained significantly fewer 
patients with T0 and T2 lesions. 
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There were more cases with MP present in the 
histopathological specimen in the en-bloc group. The 
difference was strongly statistically significant.

The time of catheterisation did not differ signifi-
cantly between the groups and was 22 h on average. 
On the other hand, operation and hospitalization 
times were significantly shorter in the en-bloc group.

Finally, tumour recurrences during the first  
3 month were recorded in 16.7% of cases with fewer 
recurrences observed in the en-bloc group.

ReTURBT was performed in accordance with EAU 
guidelines in 26.8% of patients. A borderline signif-
icant difference (p = 0.051) was noted when the 
number of residual tumours in reTURBTs was anal-

Table I. Patients’ baseline characteristics and comparison of groups

Parameter All patients  
(n = 427)

Conventional TURB 
(n = 274)

En-bloc TURBT  
(n = 153)

P-value

Gender (M/F) 318/109 (74.5/25.5%) 201/73 (73.4/26.6%) 117/36 (76.5/23.5%) 0.9

Age, mean ± SD 69 ± 1.46 69.5 ±11.47 68 ±11.39 0.4

Primary/recurrent/missing data 209/205/13 
(48.9/48/3.1%)

115/147/12 
(42/53.6/4.4%)

94/58/1 
(61.4/37.9/0.7%)

< 0.001

Previous intravesical chemotherapy 
(yes/no)

17/410 (4/96%) 13/261 (4.7/95.3%) 4/149 (2.6/97.4%) 0.1

Previous intravesical BCG (yes/no) 52/375 (12.2/87.8%) 39/235 (14.2/85.8%) 13/140 (8.5/91.5%) 0.1

Number of tumours (solitary/multiple) 256/171 (60/40%) 159/115 (58/42%) 97/56 (63.4/36.6%) 0.7

Tumour size (< 3 cm/> 3 cm) 337/90 (78.9/21.1%) 208/66 (75.9/24.1%) 129/24 (84.3/15.7%) 0.003

Tumour stage:

T0 73 (17.1%) 58 (21.2%) 15 (9.8%) 0.003

Ta 220 (51.5%) 126 (46%) 94 (61.4%) 0.002

T1 96 (22.5%) 58 (21.2%) 38 (24.8%) 0.383

T2 38 (8.9%) 32 (11.7%) 6 (3.9%) 0.007

Concomitant CIS 40 (11.3%) 19 (8.8%) 21 (15.2%) 0.063

Tumour grade: 

G1 47 (13.3%) 21 (9.7%) 26 (18.8%) 0.014

G2 184 (52%) 113 (52.3%) 71 (51.4%) 0.9

G3 123 (34.7%) 82 (38%) 41 (29.7%) 0.1

Presence of muscularis propria in the 
specimen

289 (81.6%) 163 (75.5%) 126 (91.3%) < 0.001

Catheterization time [h],  
median (SD; mean)

24 (41.8;37.22) 24 (46.82;34.55) 24 (32.1;34.6) 0.6

Hospitalization time [days],  
median (SD; mean)

1 (1.6;1.65) 1 (1.82;1.89) 1 (0.9;1.3) < 0.001

Operation time [min],  
median (SD; mean)

30 (17.6;32.6) 30 (18.3;34.55) 25 (16;29.6) 0.04

reTURBT 95 (26.8%) 58 (26.9%) 37 (26.8%) 0.9

Residual tumour in reTURBT 40 (42.1%) 29 (50%) 11 (29.7%) 0.051

3-month RFS 368 (83.3%) 231 (80.1%) 137 (88.4%) 0.027

M – male, F – female, BCG – Bacillus Calmette-Guerin, CIS – carcinoma in situ, SD – standard deviation, TURBT – transurethral resection of the bladder tumour 
CIS – carcinoma in situ. The value of adjusted p < 0.05 was considered statistically significant (bolded).
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ysed, with fewer cases of residual tumour in the en-
bloc group. However, because of low numbers, the 
conclusions should be drawn with caution.

Because of the non-randomized study design 
and differences in baseline and tumour character-
istics, PSM was implemented. Matching was per-
formed for only urothelial tumours (excluding T0), 

adjusting for tumour size, focality and stage. The 
results of the comparison after matching are pre-
sented in Table II.

It was found that differences in detrusor muscle 
presences, hospitalization time and 3-month RFS re-
mained statistically significant. On the other hand, 
the differences in operative time and number of re-

Photo 1. A – Papillary tumour, B – circumferential marking of the resection site, finding the appropriate 
depth of resection, C – mainly blunt dissection within muscular layer, D – resection bed

A

C

B

D

Table II. Group comparisons after propensity score matching

Parameter Conventional TURBT 
(n = 138)

En-bloc TURBT 
(n = 138)

P-value

Presence of muscularis propria in the specimen 95 (68.8%) 126 (91.3%) < 0.001

Catheterization time [h], median (SD;mean) 24 (29.9;33.48) 24 (31.9;34.4) 0.2

Hospitalization time [days], median (SD;mean) 1 (1.13;1.54) 1 (0.87;1.27) 0.002

Operation time [min], median (SD;mean) 30 (16.2;32.44) 25 (16.13;29.4) 0.059

reTURBT 30 (21.7%) 37 (26.8%) 0.3

Residual tumour in reTURBT 17 (12.3%) 13 (9.4%) 0.5

3-month RFS 101 (73.2%) 122 (88.4%) 0.001
SD – standard deviation, TURBT – transurethral resection of the bladder tumour. The value of adjusted p < 0.05 was considered statistically significant (bolded).
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sidual tumours in reTURB did not reach statistical 
significance. 

Discussion

There is growing evidence that en-bloc resection 
improves the results of the resection and the quality 
of the histopathological specimen.

In this population, after performing classic com-
parison of the study groups, it was demonstrated 
that en-bloc resection of bladder tumour was associ-
ated with a higher percentage of MP presence in the 
histopathological specimen, a lower rate of residu-
al tumour in reTURB, a lower rate of recurrence at  
3 months and shorter hospitalization time. Also, the 
operation time was shorter. 

As en-bloc is a very precise operation based on 
blunt dissection within the muscular layer using 
limited energy mainly in “flash-firing” fashion, it is 
clear that the amount and quality of the muscle in 
the specimen is in the majority of cases sufficient to 
allow correct histopathological assessment [7, 8]. It is 
worth highlighting that the muscular layer absence 
in the specimen is associated with a significant risk 
of residual disease and early recurrence [6]. This, to-
gether with avoidance of tumour fragmentation and 
implementation of a more methodical operation, may 
have caused us to find fewer residual tumours in re-
TURBT and fewer recurrences during 3 months. On 
the other hand, it might be caused by the fact that 
the en-bloc group contained more lower risk tumours 
– lesions in this arm were smaller, less advanced and 
better differentiated. Smaller tumours in the en-bloc 
group clearly represent the qualification criteria and 
are an obvious limitation of the non-randomized 
character of this study. The tumour must finally fit 
and be pulled out in one piece through the working 
channel of the endoscope. This may be challenging in 
bigger and/or more cohesive tumours, and therefore, 
en-bloc resection is preferably performed in the case 
of a smaller lesion. As a result, the procedure takes 
less time. A possible explanation for the differences 
in pathological stage and/or grade may be once more 
the non-randomized design and the general tendency 
to resect in one piece typical, papillary tumours, that 
do not exceed a certain size rather than non-char-
acteristic, sessile lesions that finally, in many cases, 
turned out to be benign or aggressive and invasive.

Because of the clear limitations resulting from 
non-randomisation, we performed propensity score 

matching with further analysis adjusting for tumour 
size, focality and stage. Interestingly, the differences 
in detrusor muscle presences, hospitalization time 
and 3 months recurrence status remained strongly 
statistically significant. However, the borderline dif-
ferences in operative time and number of residual 
tumours in reTURBTs did not reach statistical signif-
icance after PSM. 

In the available literature various studies pre-
senting numerous electric tools for en-bloc resection 
may be found. En-bloc TURBT may be performed by 
means of a classic resection loop, but also with the 
J-electrode, Colling’s knife, a flat loop, or a bipolar 
button [9–15]. Additionally, several studies compar-
ing electric en-bloc resection and classical TURB have 
been published. In the study by Zhang et al., the au-
thors compared the results of resection performed 
in 90 patients and determined that the muscle layer 
could be found in 100% of en-bloc specimens, but 
only in 70% of classic TURB samples. On the other 
hand, they did not find significant differences in op-
eration time, rate of surgical complications or recur-
rence incidence between the two study groups [15]. 
In the prospective analysis by Sureka et al. on only 
45 patients the authors found that en-bloc resection 
was associated with a significant reduction in the 
recurrence rate, but not with the progression rate 
[14]. Finally, in the prospective study by Balan et al.  
90 patients were randomized to undergo bipolar 
button en-bloc or classic, monopolar TURB. A re-
duced catheterization time and hospital period, as 
well as lower recurrence rate, were found in the 
en-bloc group [13]. There is no metanalysis in the 
available literature comparing conventional TURBT 
with en-bloc performed with electric tools. In the 
metanalysis by Wu et al. the authors compared con-
ventional TURBT with laser en-bloc resections and 
concluded that en-bloc was associated with shorter 
hospitalization and catheterization times and lower 
complication and recurrence-free rates, and provid-
ed specimens of better quality [16]. 

Despite several strengths, our study is not free 
from limitations. First and foremost, this study is 
limited by its non-randomized nature, and thus bur-
dened with particular flaws mentioned above. On 
the other hand, the size of our cohort and the use of 
propensity match analyses partially reduce the selec-
tion bias. Second, no standardized pathologic review 
was performed, although every centre benefits from 
a pathologist specializing in uropathology. Also, nei-
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ther variant histologies nor lymphovascular invasion 
were analysed; however, their possible influence on 
the study results would be rather small. Third, no 
progression analysis was performed. Fourth, no data 
regarding the tumour location were available in our 
database, so no definitive conclusion can be made 
regarding this aspect. Fifth, no analysis of surgeon 
volume was included. However, all of the surgeons 
are highly experienced in endourology. Finally, the 
follow-up was too short to draw conclusions regard-
ing long-term oncological outcomes.

Conclusions

This study showed that, compared to conven-
tional TURBT, en-bloc TURBT is associated with  
a higher percentage of MP in the histopathological 
specimen, higher 3-month RFS and shorter hospital-
ization time.
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