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Abstract
Background  The number of studies suggesting that en bloc resection of bladder tumor (ERBT) is superior to transurethral 
resection of bladder tumor (TURBT) for non-muscle-invasive bladder cancer (NMIBC) management is growing. The aim of 
this review is to discuss the features of these procedures and to determine the prospects of en bloc in NMIBC management.
Materials and methods  We conducted a literature search using two databases (Medline and Scopus) and included any 
research which reported ERBT outcomes.
Results  The lasers with minimal tissue penetration depth are becoming the main tool for ERBT. Unfortunately, most of the 
systematic reviews continue to be characterized by high heterogeneity. However, recent studies indicate that ERBT may have 
the edge when it comes to the detrusor muscle rate and the quality of the histological specimen. ERBT may favor in terms of 
in-field relapse, but its rate in the studies varies greatly. As for out-field relapse-free survival, the data are still lacking. The 
strongest evidence supports that ERBT is superior to TURBT in complications rate (bladder perforation). ERBT is feasible 
irrespective to tumor size and location.
Conclusions  ERBT has gained in momentum with the increasingly widespread use of this kind of laser surgery. The intro-
duction of novel sources (TFL and Thulium:YAG pulsed laser) will definitely affect how the field develops and will result in 
further improvements in safety and precision. The latest trials make us more certain in our belief that ERBT will be beneficial 
in terms of histological specimen quality, relapse rate and complications rate.
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Abbreviations
TURBT	� Transurethral resection of bladder tumor
ERBT	� En bloc resection of bladder tumor
TFL	� Thulium fiber laser
NMIBC	� Non-muscle-invasive bladder cancer
EAU	� European Association of Urology
RFS	� Recurrence-free survival

Introduction

Transurethral resection of bladder tumor (TURBT) is an 
endoscopic approach that has been around now for more 
than a century [1, 2]. For some period of time, it has been 
recognized as the only standard surgery for the manage-
ment of non-muscle-invasive bladder cancer (NMIBC). The 
alternative technique namely en bloc resection of bladder 
tumor (ERBT) was introduced in 1997 by Kawada et al. who 
performed en bloc resection of a papillary, sessile bladder 
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tumor using monopolar arched electrode for the first time 
[3]. After introduction in monopolar technique, ERBT was 
reproduced using Holmium: YAG laser by Das et al. [4]. 
However, the technique did not gain momentum. In 2011, 
a group of authors led by Prof. Herrmann revisited en bloc 
technique by introducing Thulium: YAG assisted anatomi-
cal en bloc resection of bladder tumors [5]. They reported 
an initial series of 6 ERBT. All of the resected specimens 
contributed detrusor muscle, and no complications were 
observed. Since then, a variety of studies aimed to assess 
this method including oncological and safety outcomes and 
to compare it with conventional TURBT.

Nowadays, EBRT is an evolving alternative to standard 
and conventional TURBT. The European Association of 
Urology (EAU) recommends performing both techniques for 
non-muscle-invasive bladder tumors (strength rating: strong) 
[6]. However, several studies show that en bloc enjoys a 
number of essential advantages over standard TURBT, 
including a higher muscle detection rate, better quality of 
pathology specimen, a lower complication rate and a higher 
recurrence-free survival [7]. The other data showed that 
TURBT is not inferior to ERBT where muscle layer detec-
tion rate and recurrence risk are concerned [8].

Thus, it is still somewhat inconclusive and controversial 
as to whether the en bloc technique is superior to TURBT. 
There remains a number of aspects that should be discussed 
such as oncological outcomes, intraoperative complications, 
the learning curve, etc. In this narrative review, we would 
like to raise these relevant issues, shed more light on the 
pros and cons of en bloc and determine more precisely what 
might be its future role in NMIBC management.

Materials and methods

We conducted a literature search using two databases (Med-
line and Scopus) with the following search query: (bladder 
cancer[MeSH Terms] OR NMIBC) AND “en bloc”. We 
included any research which reported ERBT outcomes (both 
original studies and reviews). Only studies in English were 
included. Additionally, we looked through the references in 
the selected articles. A narrative synthesis of the obtained 
data was performed focusing on ERBT advantages and dis-
advantages compared with the traditional TURBT.

Energy sources for en bloc

As the introduction of lasers reignited interest in ERBT in 
2011, it was clear that the novel sources would definitely 
draw additional further attention to this topic. Novel sources 
of energy applicable in each field of endourology, including 
ERBT, comprise Thulium lasers: Thulium fiber laser (TFL) 

and Pulsed Thulium: YAG laser. They have a theoretical tis-
sue penetration depth of only 0.15 mm and 0.2 mm, respec-
tively, which should result in less tissue being damaged and 
also helps to determine the surgical margin status. In their 
clinical trial, Enikeev et al.’s research supported this theory 
when they compared TFL ERBT with electric TURBT [9]. 
The authors found that en bloc is superior in terms of recur-
rence-free survival (RFS) rates at 3 and 6 months (84.5% 
and 67.2% for conventional TURBT versus 97.2% and 91.5% 
for TFL ERBT, p = 0.011 and p < 0.001, respectively). They 
also found that detrusor muscle was present in 58.6% of 
cases treated with conventional TURBT vs 91.6% for the 
TFL ERBT group (p < 0.001). The authors point out that en 
bloc allowed the surgeon to assess both circular and vertical 
surgical margins and also accurately evaluate the invasion 
into the bladder wall, as well as perivascular and perineural 
invasion. What is more, the TFL laser allowed for better 
cutting and visualization of the tumor margin due to its low 
penetration depth and quasi-continuous mode which should 
translate into real clinical benefits [10]. Unfortunately, there 
are currently no studies available that compare TFL with 
other lasers for en bloc.

As for laser energy in ERBT, the EBRUC study aimed 
to compare mono-/bipolar, Ho:YAG or Tm:YAG laser for 
ERBT [11]. Interestingly, it showed no differences regard-
ing bladder perforation between the use of different energy 
sources. Other complications comprised acute bleeding 
rate and overall hemoglobin loss, but this did not signifi-
cantly differ between the energy groups (6 (3.9%) versus 1 
(1.5%); p = 0.68). Hemoglobin was significantly lower after 
electrical ERBT (p = 0.0013); however, overall hemoglobin 
loss was not clinically relevant (0.38 g/dl). Therefore, the 
energy—electrocautery or laser (Holmium: YAG or Thu-
lium: YAG)—used during the surgery had no significant 
impact on the complication rate. Another aspect influenced 
by energy type is pathology specimen quality. Some authors 
stated that eschar in the specimen caused by electric coagu-
lation during TURBT would affect the accuracy of tumor 
infiltration in terms of its depth, grading, and staging [12].

A promising improvement among outstanding lasers is 
the Holmium: YAG laser that uses Moses technology. It 
was initially designed for lithotripsy, but subsequent stud-
ies showed that this technology may be advantageous in 
soft tissue surgery. In particular, Moses HoLEP resulted 
in shorter enucleation time, shorter hemostasis time and 
shorter laser use time according to a recent meta-analysis 
[13]. With this in mind, it is important to assess the differ-
ences in ERBT using the Holmium laser with and without 
the Moses technology. Unfortunately, to date, no such stud-
ies were identified.

To date, a number of other energy sources have been 
tested during ERBT. A group of urologists from China 
aimed to assess the green-light laser en bloc resection and to 
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compare the results with traditional TURBT [14]. The recur-
rence rate for the two techniques was comparable. Like the 
other lasers, green-light laser allowed to avoid the obturator 
nerve reflex more frequently compared to TURBT. What 
is more important, patients treated with green-light laser 
ERBT showed a higher detection rate of detrusor muscle and 
muscularis mucosae in the specimen [15]. Another available 
option for ERBT is the 1470 nm/980 nm dual-wavelength 
laser that has also been used to demonstrate its efficacy and 
safety [16]. The majority of intra- and post-operative fea-
tures (e.g. complications, hospitalization time, recurrence 
and progression rates, etc.) are similar to those of TURBT, 
but intraoperative blood loss was significantly lower after 
ERBT and significantly fewer patients required continuous 
bladder irrigation after surgery. Unfortunately, unlike TFL, 
both these devices are characterized with increased vapori-
zation rate and deep thermal damage of the tissue with the 
laser energy [17]. Nagele et al. described the working prin-
ciples of waterjet hydrodissection using T-type I-Jet Hybrid-
Knife [18]. In this paper, the authors presented the results of 
five patients diagnosed with a superficial papillary bladder 
tumor. The resection edges were labeled by means of electri-
cal coagulation with the HybridKnife. Subsequently, a sub-
mucosal fluid cushion specific to the tissue layer was formed 
by the waterjet implementation function of the HybridKnife, 
thereby elevating the tumorous tissue. As a result, lamina 
propria was intact in all specimens, allowing the patholo-
gist to distinguish between superficial and invasive tumors. 
A pathological analysis confirmed R0 resection in all the 
samples.

Oncological outcomes

Besides the removal of the tumor, endoscopic procedures for 
bladder cancer pursue another important goal—local stag-
ing. Within oncological outcomes, we would like to discuss 
the following features: the quality of the specimen that has 
been removed (from the pathologists’ point of view), the 
recurrence rate at the site of resection—«in-field relapse», 
and the recurrence rate outside the primary tumor—«out-
field relapse».

The histological point of view

In case of TURBT, piecemeal resection commonly leads to 
specimen disorientation and makes it nearly impossible for 
pathologists to identify the surgical margin. While removing 
a large tumor, the surgeon might need to make several cuts 
from its surface till the bottom. Of course, at the end of the 
procedure, there is an option to obtain a separate specimen 
from the surgical margin as well as from the bottom. But this 
approach would allow to assess only a single and a randomly 

selected part of the resection area. The en bloc technique 
may help to overcome these difficulties, resecting not only 
the entire tumor but also the surrounding mucosa and under-
lying the stroma and the superficial muscularis propria in a 
single unit. Thus, it should be much easier for pathologists 
to identify the upper and lower part of the tumor [19].

The presence of muscle in the specimen is the surrogate 
for the adequate resection quality [20, 21]. Besides mus-
cle invasion, T1-substaging also plays a significant role in 
prognosis and treatment strategy [22]. A recent randomized 
trial showed that substaging was possible in 80% TURBT 
and 100% ERBT cases, p = 0.02 [23]. In another trial, ERBT 
shortened the diagnostic time and minimized interobserver 
variability for T1 substaging [24]. A recent study by Yanagi-
sawa et al. [25] provides a propensity score-matched analysis 
of 202 patients and confirms the previous findings: ERBT 
was favored in terms of adequate sampling of muscularis 
propria (93% vs 83%, p = 0.029) and diagnostic rates of 
pT1a/b substaging (100% vs 90%, p < 0.001). It led to a 
lower rate of residual tumor finding on re-TUR after ERBT, 
15% vs 36%, p = 0.029).

A recent network meta-analysis by Motlagh et al. showed 
no significant difference in the rate of detrusor muscle pres-
ence between ERBT and TURBT [8]. Another meta-analysis 
by Zhang et al. demonstrated similar findings: no statisti-
cally significant difference were found between en bloc and 
TURBT groups [OR 3.59; 95% [Cl] 0.6–21.63; p = 0.16] 
[12]. The reason behind such a conclusion may be the low 
level of evidence that stems from the individual studies 
included in the analyses. Well-designed prospective trials 
are needed to support this claim.

Summing up, evidence from original studies is suggesting 
the superiority of en bloc in terms of histology specimen 
quality and, in particular, detrusor detection rate in the speci-
men [19, 23, 24]. However, we have not yet reached the point 
where the evidence is definitive and should be careful to 
draw any final conclusions for the reason that the data from 
the meta-analyses show no significant differences between 
these procedures.

“In‑field” recurrence rate

Wilby et al. in their review of TURBT and other techniques 
point out that during en bloc, the urologist can see the tumor 
margins more clearly and maintain therefore the proper 
resection depth [26]. Potentially, it allows the surgeon to 
resect the bladder tumor more radically and to avoid second 
operations. Moreover, it theoretically can decrease the “in-
field” relapse and avoid re-resection, as the muscle in tumor 
bed is removed completely [27].

The rate of in-field relapse after en bloc reported by dif-
ferent authors varied widely: Gao et al. found in-field tumor 
recurrence to be approximately 4% (1/25), Kramer et al. in 
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21% (7/33) and Hurle et al. in 30% (4/13) of cases [11, 28, 
29]. All the studies were single-arm, and no comparison 
with TURBT was performed. On the one hand, speaking of 
in-field relapse, we should always consider the presence of 
detrusor muscle specimen in order to understand whether the 
relapse is caused by the technique itself, or by an insufficient 
resection depth. On the other hand, as we have mentioned 
previously, the technique may influence detrusor muscle 
detection rate and resection depth. Migliari et al. found 
no “in-field” recurrence and identified muscle layer in all 
58 cases of ERBT. In contrast, 7/61 patients after TURBT 
developed short-term relapse. In this group, no detrusor was 
identified in eight cases [30]. Chen et al. and found no “in-
field” recurrence after both en bloc and TURBT within a 
follow-up period 18 months [31], but the authors did not 
provide a muscle detection rate.

Meta-analysis by Zhang et al. [12] assessed the “in-field” 
recurrence based on the results of five studies that evaluated 
the same site recurrence rate with a follow-up time ranging 
between 12 and 38 months [32–36]. No significant differ-
ence was observed between ERBT and TURBT (OR = 0.49 
(95% Cl 0.21–1.14, p = 0.10)). The original article by Ban-
gash et al. presents opposite outcomes: in a group of 82 
patients, recurrences at the primary site were 2.4% (1 out 
of 4 relapses) after EBRT and 19.5% (8 out of 10 relapses) 
after TURBT (p = 0.013) [37].

Such a substantial differences in original studies may be 
explained by the characteristics (stage and grade) of the can-
cer as well as by the surgeons’ experience. The outcomes 
of meta-analysis in its turn are influenced by the inclusion 
criteria. These discrepancies limit our ability to draw any 
conclusions on the impact of a particular technique on 
the outcome. However, the technique design and specific 
approach to the surgery may allow us to decrease the in-field 
recurrence rate in case of en bloc.

“Out‑field” recurrence rate

The en bloc technique aims to remove the tumor from the 
detrusor layer without destroying the integrity of the tumor. 
The major advantage of ERBT is that the tumor can be 
directly removed after it is cut off. This limits the tumor con-
tact with the bladder walls. In contrast, piecemeal resection 
during TURBT may lead to seeding of normal urothelium by 
tumor cells [38, 39]. Consequently, it would be interesting 
to look at the oncological results based on differentiating 
between the “in site” and “out site” recurrence. In particular, 
this is related to early relapse (usually diagnosed at 3-months 
follow-up cystoscopy), while late recurrence is more likely 
to be caused by genetic factors and may indicate another 
de novo lesion, rather than the continuous growth of the 
primary tumor. Unfortunately, data on recurrence out of the 

site of the primary tumor location are limited and can only 
be found in a few studies.

Chen et al. reported the outcomes of 142 patients with 
newly diagnosed NMIBC who underwent either ERBT with 
two-micron continuous-wave laser or monopolar TURBT 
[31]. The mean tumor multiplicity was 1.8 in ERBT and 1.7 
in TURBT group. Immediately after the operation, intra-
vesical chemotherapy with epirubicin was administered. 
Intention-to-treat comparison showed no significant dif-
ference in relapse rate between ERBT (5.63% (4/71)) and 
TURBT (9.86% (7/71)), respectively (p = 0.373). All the 
recurrences were found to be out of the first resection site, 
but the authors did not specify detrusor muscle rate in the 
specimen. Another research group produced very similar 
results: after a mean follow-up of 20 months, 20.6% (12 
out of 58) patients in en bloc group experienced recurrence. 
The risk of recurrence was similar to the TURBT control 
group [30]. Bangash et al. observed no significant difference 
in relapse rate, its rate was 2.4% [37]. In the prospective 
observational study of Hurle and colleagues, 13 recurrences 
after ERBT were observed (14.4%) after a median follow-up 
time of 27.5 months; nine of them were detected at a new 
site [28]. In a large multicenter EBRUC study, 33 out of 
148 patients (22.3%) experienced recurrences after ERBT. 
Notably, 63.6% of all recurrences occurred at a new site 
at 12-month follow-up [11]. Diana et al. [40] report simi-
lar 1-year recurrence-free survival rates: 90.9% (95% CI 
0.859–0.962) for EBRT and 87% (95% CI 0.804–0.942) for 
TURBT (p = 0.88). The authors propose to use a checklist 
while reporting an outcomes in order to provide high-quality 
data.

Zhang et al. performed a meta-analysis on recurrence rate 
after ERBT and TURBT according to the different therapy 
of intravesical instillations [12]. The twelve-month recur-
rence did not differ between the groups using epirubicin, 
pirarubicin, or epirubicin combined with BCG. As for mito-
mycin, en bloc had a lower 12-months recurrence rate than 
TURBT [OR (fixed effect) 95% Cl 0.10–0.93; p = 0.04]. The 
24-months recurrence did not statistically differ between two 
groups using epirubicin and pirarubicin. However, in mito-
mycin [OR 0.61; 95% [Cl] 0.41–0.90; p = 0.01] and BCG 
subgroups [OR 0.24; 95% [Cl] 0.07–0.84; p = 0.03], the 
pooled results showed that patients treated with EBRT had 
a lower 24-months recurrence.

It has been proven that chemotherapy agents may help 
in the prevention of tumor recurrence through the cells re-
implantation mechanism [41, 42]. Thereby, it is important 
to stress that the above-mentioned oncological results pre-
sented by the authors were achieved not through surgery 
alone, but also through intravesical instillation of different 
agents, including epirubicin, pirarubicin, mitomycin and 
doxorubicin. The rigorous scheme of intravesical instilla-
tions still has not been established, but the EAU recommend 
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performing intravesical chemotherapy for all patients with 
NMIBC based on the risk groups choosing the drug at the 
discretion of the surgeon [20].

It should be highlighted that ERBT was designed to 
decrease the tumor cells spread and thus lowering the risk of 
contact dissemination of cancer. Unfortunately, this outcome 
is a hard one to assess. When you have to choose between 
a technique where you have to slice cancerous lesion into 
pieces, and a technique which allows you to safely resect it 
from its base without any additional contacts with mucosa, 
the latter choice seems naturally to be the most appropriate 
one.

Complications rate

Strong evidence supports the assumption that ERBT is 
superior to TURBT in complications rate. Meta-analysis 
by Zhang et al. which was based on 19 studies with 2651 
patients demonstrated that bladder perforation experienced 
significantly more rarely after en bloc compared to TURBT 
([OR 0.17; 95% [Cl] 0.09–0.35; p < 0.00001] [12]. Similar 
findings were described in another meta-analysis by Yang 
et al.: bladder perforation was significantly less frequent 
in the EBRT (0.3%) rather than in TURBT group (5%), 
OR 0.15 [95% CI 0.05, 0.52], I2 = 0%, as well as obtura-
tor nerve reflex—0% vs 15.8%, OR 0.04 [95% CI 0.01, 
0.12], I2 = 0%) [7]. Analysis by Teoh et al. [43], incorporat-
ing Delphi Survey and a consensus meeting also found a 
lower risk of bladder perforation for ERBT, RR 0.3, 95% CI 
0.11–0.83, I2 = 1%, p = 0.02. Badawy et al. [44] randomized 
120 patients between ERBT and TURBT and also observed 
a dramatically lower bladder perforation rate after Thulium: 
YAG en bloc—3.3% vs 15%, p = 0.027). Other features such 
as operation time, muscle detection rate and even relapse-
free survival also proved to be better for ERBT.

As for other complications, unfortunately, bleeding rate 
was not assessed separately in the meta-analyses. However, 
studies where complications were classified using widely 
accepted Clavien-Dindo classification system found no sig-
nificant difference between the two procedures [34, 45, 46]. 
The percentage of urethral stricture was comparable between 
the two techniques in the majority of studies and ranged 
from 0 to 3% after en bloc. A meta-analysis of Yang et al. 
found no difference in the incidence of urethral stricture 
between ERBT (1.5%) and TURBT (2.3%), OR 0.57 [0.16, 
2.06], I2 = 0%) [7].

A couple of recent meta-analyses by Di et al. (including 
28 studies) [47] and by Li et al. (including 7 RCTs) [48] 
supports the previous findings that en bloc complications 
(namely bladder perforation rate and obturator nerve reflex 
rate) occurred less frequently during ERBT.

As an aside, one may mention that an obturator nerve 
reflex which may cause serious complications (e.g., bladder 
perforation) and make the procedure more difficult does not 
rely on any particular technique, but instead predominantly 
on the use of electric energy. Its rate in laser surgery is up to 
three times lower than in monopolar [49]. As with bladder 
perforation, patients treated with EBRT had a significantly 
lower obturator nerve reflex [12]. The results of systematic 
reviews and meta-analyses comparing mono- with bipolar 
energy for NMIBC management vary widely. Some of them 
stated the use of bipolar technology was associated with a 
lower bladder perforation rate and lower thermal artifacts 
during TURBT, thus making that energy source safer and 
more effective [50, 51]. The others concluded that bipolar 
TURBT enjoys no significant advantages in terms of efficacy 
and safety compared to monopolar TURBT [52, 53]. Thus, 
bipolar TURBT should not be considered a safer and more 
effective energy source.

Intraoperative features

Traditionally, it is believed that TURBT is quite a simple 
procedure that can be performed even by young urologists 
with limited experience. A recent study reported that it is 
one of the most commonly performed surgery by residents 
in Italy (as first surgeon or at least performing the main steps 
of the procedure) [54]. However, despite the widespread rec-
ognition that TURBT is a simple procedure, this surgery 
requires a high degree of expertise on behalf of the sur-
geon. Mariappan et al. stated that urologists with more than 
5 years’ experience in TURBT resected the tumor with mus-
cle layer more frequently than urologists whose experience 
was less than 5 years [55]. Poletajew et al. also analyzed 
the learning curve of TURBT in a residency setting [56]. 
They concluded that the presence of detrusor in the speci-
men and relapse-free survival improved and increased after 
101 operations; the best clinical outcomes were achieved by 
the surgeons after performing 170 procedures.

As for ERBT, to our knowledge, there is currently no 
available data on its learning curve which is still to be deter-
mined. The study aiming to assess learning curve should 
ideally include several surgeons and consider possible fac-
tors that affect learning. For example, studying learning 
curve for the prostate enucleation, Enikeev et al. conducted 
a randomized controlled study with three different sources of 
energy (thulium fiber and holmium lasers, monopolar instru-
ment) and concluded that laser procedure appears to lend 
itself to quicker adaptation compared to electric one [57].

We would like to highlight that ERBT is feasible irrespec-
tive to tumor size and location. Initially, it has been con-
sidered an option for small tumors, which can be removed 
through the endoscope channel. Yet different approaches 



2612	 World Journal of Urology (2023) 41:2607–2615

1 3

have been proposed to overcome these difficulties during 
ERBT for lesions larger 3 cm. To extract the tumor after 
ERBT endoscopy sheet, laparoscopic grasp and extraction 
bags (endobags) are used [58, 59]. One rarely used option 
for the large tumors is plasma vaporization of the exophytic 
tumor part leaving only a small portion of it for resection, 
and this part might be extracted through the resectoscope 
[60]. Enikeev et al. presented the two-step technique of 
ERBT for tumors larger than 3 cm [9]. Its first step includes 
resection of the larger exophytic area while the base of the 
lesion is left intact. The exophytic part is removed using a 
morcellator. This part of the specimen is used to determine 
the morphology and grading of the tumor. The second step 
is en bloc resection of the tumor base which is typically 
removed subsequently in one piece through the resecto-
scope [9]. It enables the surgeon to obtain muscle layer for 
the pathological examination. The described technique is 
becoming popular: Iscaife et al. [61] recently reported their 
initial results from using ERBT for tumor morcellation. 
They observed no complications higher than Clavien-Dindo 
grade 1, and in all cases obtained muscle.

Summary

At the moment, the use of ERBT is on the rise and the num-
ber of publications that relate to this modality is also on the 
increase (Fig. 1). En bloc has a number of advantages over 
conventional TURBT, but in some aspects, the evidence is 
lacking and it is challenging to objectively assess them. Firstly, 
ERBT may improve the quality of histology which is crucial 
for follow-up or future treatment. Secondary, en bloc complies 
with the fundamental principles of oncology, which are cru-
cial to limit the risk of tumor dissemination. Thirdly, surgeons 
are prone to perform TURBT with electric loop and ERBT 
with laser fiber as it is more convenient (although theoreti-
cally, ERBT and TURBT can be performed using both electri-
cal and laser energy). Data that were analyzed in the current 
review demonstrate that both techniques lead to promising 
oncological outcomes. Nevertheless, surgeons pointed out sev-
eral moments that made en bloc safer and a more convenient 
procedure with the use of laser energy, e.g. less damage to the 

cautery and a lower rate of obturator syndrome. The decreased 
peak power and the minimal penetration depth of Tm: YAG 
and TFLs make them the devices of choice when it comes to 
soft tissue surgery [10]. Still more studies on ERBT with TFL 
are needed in order for us to make a sound assessment of the 
respective pros and cons.

Speaking of ERBT’s advantages, we should keep in mind 
that this technique has been around for 25 years, but has only 
been widely used the last 10 years whereas TURBT was intro-
duced more than a century ago and has been a standard of care 
for about 50 years. Therefore, this technique has passed the 
test of time and brings with it a wealth of experience. For this 
reason, it is important to conduct robust studies that obtain 
more data and optimize the procedure’s technique. Existing 
studies sometimes report controversial outcomes. However, 
the investigators agree that ERBT is undoubtedly a promis-
ing technique which is worthy of further study. Despite the 
lack of prospective and high-quality data, currently there are 
several clinical trials that aim to assess efficacy and safety of 
en bloc. They give us hope that in the nearest future the first 
level evidence on the topic would be provided. The search at 
clinicaltrials.gov allowed us to identify the following investi-
gations. Firstly, University of Vienna conducted a multicenter 
randomized eBLOC trial which aims to determine in site and 
out of the site relapse as well as adverse events after ERBT of 
more than 3 cm in diameter with subsequent morcellation or 
piecemeal resection of tumor. Then, we also expect to see the 
results from a similar study undertaken by Teoh and colleagues 
from the Chinese University of Hong Kong where they aim to 
assess the efficacy of bipolar en bloc for patients with bladder 
tumors of ≥ 3 cm in size. Both trials were completed in the 
summer of 2022, so multicenter high-quality data on ERBT 
results that will dot all the ‘i’s and cross all the ‘t’s are awaited 
in the nearest future.

Conclusions

ERBT has gained in momentum with the increasingly wide-
spread use of this kind of laser surgery. The introduction of 
novel sources (TFL and Thulium:YAG pulsed laser) will 
definitely affect how the field develops and will result in 
further improvements in safety and precision. The latest tri-
als make us more certain inour belief that ERBT will be 
beneficial in terms of histological specimen quality, relapse 
rate and complications rate.

Data availability  The authors confirm that the data supporting the find-
ings of this study are available within the article.

Fig. 1   PubMed timeline based on the search query (“en bloc” blad-
der) OR ERBT
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