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Abstract

Introduction and Objectives. Bladder cancer is one of the most common malignancy of the urinary tract. The aim 
of this study was to evaluate bipolar en bloc bladder resection compared to classical monopolar resection in patients 
with bladder tumor between 1-3 cm.

Materials and Methods. Between January 2014 and June 2018, a prospective study was conducted at the Urologic 
Department of St. John’s Clinical Urology Hospital in Bucharest on 98 cases with bladder tumors between 1-3 cm. 
The patients were randomly and equally divided in en bloc bipolar resection (ERBT) group and standard monopolar 
resection (TURBT) group. 

Results. The average tumor diameter was 1.82 cm (between 11-30 mm). Among the bipolar resection cases, 13 pa-
tients showed multiple tumor localizations, the remaining 36 having single tumors. The operative parameters and 
the complications rate were not statistical different between the two arms. Of the 98 patients, the recurrence rate 
at the end of the year was 18/98 cases (18.36%). Of those, there were 6/18 (33.3%) bipolar cases and 12/18 (66.6%) 
monopolar cases. 

Conclusions. From the results of our study we can state that ERBT has advantages over TURBT in terms of surgical 
safety, morbidity and postoperative recovery. However, there are necessary long term multicentric studies for con-
firming those outcomes. 
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Bladder cancer is one of the most common ma-
lignancy in the urinary tract and the eleventh most 
common in the world [1]. This has led research to de-
tect methods and markers as efficient as possible for 
this pathology, with results still under discussion for 
tumor markers and with an essential role for the cyto-
logical test. The gold standard for the initial diagnosis 
and staging of bladder tumors is cystoscopy, which is 
mandatory and indispensable according to the EAU 
guidelines 2018.

As a staging and treatment method, transurethral 
resection bladder (TURB) is the first intention. However, 
alternative resection techniques have been developed, 
such as the bipolar with better results than the classical 
variant [2], especially in patients who associate other co-
morbidities [3]. 

Although there are only a few randomized trials de-
scribing this method, the benefits of the superior qual-
ity of the histopathologic material are evident and this 
provides better diagnostic accuracy in these cases [4], 
especially as 75% of patients present with non- mus-
cle invasive disease in which cancer involves only the 
urothelium (Ta / CIS) or lamina propria (T1) without in-
vasion of the detrusor muscle (T2) [5].

The purpose of this study was to evaluate bipolar en 
bloc bladder resection compared to classical monopo-
lar resection in patients with bladder tumor up to 3 cm.

Materials and Methods
Between January 2014 and June 2018, a prospec-

tive study was conducted at the Urology Clinic of St. 
John’s Clinical Emergency Hospital in Bucharest on 
98 cases with bladder tumors between 1-3 cm and to 
which it has been randomly and equally divided in en 
bloc bipolar resection and standard monopolar resec-
tion arms.

The en bloc bipolar resection (ERBT) was performed 
using an Olympus resection equipment with specific 
button, while the TURBT monopolar resection was per-
formed using a STORZ resectoscope with a convention-
al loop. The en bloc technique started with coagulation 
all around the tumor with the mushroom loop to mark 
the starting point of the resection and for haemostasis. 
Then, an incision was made starting at the marked line 
using the sharp edge of the mushroom loop by tilting 
the resectoscope to prevent the vaporisation effect of 
the loop. The incision was performed deeply to reach 
the muscle layer and continued to complete the en 
bloc resection of the tumor to free it from the bladder 

wall. Vaporisation of the edges of the bladder wall and 
the base was repeated in order to eradicate residual tu-
mor. Biopsies were taken from the edges and bases to 
ensure a free surgical margin using the resection bipo-
lar loop (Fig 1-5).

Fig. 1  
Non muscle invasive bladder tumor    

Fig. 2 
Marking the starting point  
of the resection

Fig. 3 – Tumor bed with clean mucular fibers

            As criteria for inclusion in study groups, we had 
patients over 18 years old, with tumor sizes up to 3 cm 
per primate, with non-infiltrative macroscopic appear-
ance, without other associated tumor pathologies. The 
exclusion criteria were: solid sessile tumors, lesions 
located in the bladder neck area, tumor involving the 
ureteral orifice, tumor recurrence after initial resection 

Fig. 4  
Final haemostasis of 
tumor bed 

Fig. 5 
NMIBC resection 
specimen
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or post-immunological or cytostatic therapy.
In all NMIBC high-risk cases the standard monopo-

lar Re-TUR was performed at 4-6 weeks after the first 
intervention.  BCG immunotherapy / chemotherapy 
was performed after resection. The follow-up protocol 
included ultrasound, urinary cytology and WLC, being 
performed every 3 months. The study design respected 
the Helsinki convention. 

Results 
The mean age of patients was 64.7 years (45-80 

years), 65 (66.32%) men and  33 (33.67%) women. The 
average tumor diameter was 1.82 cm (between 11-30 
mm). Regarding the number of tumors correlated with 
the number of cases, there were 16 cases (32.65%) for 
monopolar resection showing multiple tumor localiza-
tions, the remaining 33 cases (67.35%) being unique 
tumors. Regarding bipolar resection, 15 cases (30.61%) 
showed multiple tumor localizations, the remaining 34 
cases being single tumors (69.39%) (Table 1).

Table 1 - Preoperative parameters

  ERBT (n-49) TURBT (n-49)

Solitary tumors  34 cases (69.39%)
 33 cases 
(67.35%)

Multiple
tumors

 15 cases (30.61%)
 16 cases 
(32.65%)

Mean tumor 
diameter

                                 1.82 cm 

Mean patients 
age

                              64.7 years

We found that there were no significant statistical 
differences (p>0.05) between the parameters of the 
enrolled lots. 

The average operation time was 13.4 minutes (8.2 - 
17.8 minutes) for the bipolar single tumor group, 34.2 
minutes (29.9 - 42.5 minutes) for the multiple-tumor, 
while for the monopolar group the values were of 19.7 
(9.4 - 24.2 minutes) for the single tumor group and 36.2 
minutes for those with multiple tumors (31.1 - 44.6 
minutes). 

A reduce rate of obturator nerve reflex was ob-
served (4.4% vs 11.11%) in the en bloc group. The op-
eration time was also reduced (13.4 vs 19.7 minute), 
haemoglobin level drop was 0.29 vs 0.78 g/dl, hospital 
stay was 2.5 vs 3.2 days and catheterization period was 
1.9 vs 2.8 days.  

From the anatomic-pathological point of view, all 
specimens contained muscular layer. 

Analysing the depth of tumor invasion in the blad-
der wall, similar proportions of pTa (53.8% vs 51.9%) 
and pT1 (46.2% vs 48.15) tumors were found in the two 
study arms (Table 2).

Table 2 - Perioperative features 

  ERBT TURBT

Haemoglobin level drop (g/dl) 0.29 0.78

Obturator nerve reflex (events) 4.40% 11.11%

Catheterization period (days) 1.9 2.8

Mean operation time (minutes) 13.4 19.7

Hospital stay (days) 2.5 3.2

pTa 53.80% 51.90%

pT1 46.20% 48.15%
 
Regarding the quality of resection, defined accord-

ing to the presence of detrusor muscular layer, all the 
98 resected tumors showed the presence of detrusor 
muscle, with the mention that in one monopolar case 
the immunohistochemical analysis was required by the 
pathologist in order to establish the histological type.

 Of the 98 patients, a total of 42 and respectively 41 
patients completed the entire 12 months protocol.

The rate of recurrence found was far lower than the 
control group (17.1% vs 27.5%).   The proportions of the 
same site recurrences were similar in the two groups 
(4.9% vs 7.5%). In contrast, the rate of recurrence of het-
erotopic lesions was significantly decreased in tumors 
that benefited from bipolar enucleation (12.2% vs 20%) 
(Table 3).

Table 3 - Follow-up parameters at 12 months

  ERBT TURBT

Recurrence rate 17.10% 27.50%

Same site recurrences 4.90% 7.50%

Heterotopic recurrences 12.20% 20%

Discussions
A lot of surgical way of management in bladder can-

cer appeared in the last years. However, TURBT remains 
the gold standard in the treatment and the diagnosis of 
non-infiltrative bladder tumors. ERBT represents an al-
ternative technique for resection of intravesical tumors 
of > 1 cm in one piece [6], described for the first time by 
Ukai et al. in 2000 [7]. There are many options to perform 
ERBT, with laser energy or electrical current, but there 
are multicentric studies that showed that there are no 
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tage of the method in comparison with the classical 
TURBT consists in providing an intact specimen, if the 
edges are well preserved, for further histopathological 
examination and decreasing the incidence of re-implan-
tation of the tumor [8,9]. In our study there were observed 
differences between TURBT and ERBT, concerning op-
erative parameters, such as operative time, catheter 
removal (1.9 for ERBT vs 2.8 days for TURBT), hospital-
ization period (2.5 for ERBT vs 3.2 days for TURBT) and 
the rate of obturator nerve reflex (4.4% vs 11.11%). Also 
there are trials that showed that ERBT is safe and that 
by using laser devices, the obturator nerve reflex can be 
completely avoided [10]. However, most studies did not 
provide a systematic assessment; therefore, the results 
should be considered of low quality. 

In our study, one TURBT case required immuno-
histochemical analysis in order to establish the his-
tological type, while in ERBT group other additional 
investigations beside pathologic anatomy were not 
necessary. Concerning the overall recurrence rate af-
ter 12 months, it was of 17.1%, which is similar to the 
group of Abotaleb et al. [11] which had the similar fol-
low-up period with a quite reduced study group Gon-
tero et al [12], observed in a retrospective multicentric 
study less residual tumor in second resections for ERBT 
compared with TURBT. Also, Migliari et al. [13], reported 
a recurrence rate of 20.6% in their Tm:YAG ERBT cohort 
(mean follow-up 20 months, range 13–25 months), so 
relatively similar to our outcomes. On the other hand, 
Liu et al. did not find any significand difference in terms 
of recurrence in a randomized trial between TURBT and 
TmYAG ERBT [14], so it could be concluded that there is 
not a uniform point of view in the literature regarding 
this topic.

Conclusions
In summary, en bloc resection and standard mo-

nopolar resection of bladder tumors presented similar 
outcomes concerning the operatory parameters, with 
an advantage of the first one in the in the stimulation 
obturator nerve events, recurrence rate and in resec-
tion accuracy. Further long term multicentric studies 
are still necessary for confirming the existing goals 
of superior safety profile and of better oncologic out-
comes in patients with ERBT. 
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