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Introduction

Papillary tumors confined to the mucosa and invading 
the lamina propria are classified as stage Ta and T1, respec-
tively, according to the Tumor, Node, Metastasis (TNM) 
classification system. Flat, high-grade tumors that are con-
fined to the mucosa are classified as carcinoma in situ (CIS) 
(Tis) [1]. Transurethral resection of the bladder (TURB) is 
the method which should be chosen for treatment of these 
tumors. In some cases, it should be combined with intra-
vesical instillations. For this reason, the therapeutic tactics 
should be chosen regarding the non-muscle-invasive blad-
der cancer (NMIBC). It is important that all tumors are 
characterized according to their stage, grade, and other 
pathological characteristics, taking into account that the 
term “Non-muscle-invasive BC” is only a generalized defi-
nition.

In NMIBC, 60% of patients present with pTa, 30% with 
pT1, and 10% with (CIS) lesions [2], T1 tumors are mostly 
high-grade, and high-grade clinical stage T1 (high-grade 
T1; formerly T1G3) urothelial carcinoma of the bladder 

https://doi.org/10.52418/moldovan-med-j.64-2.21.12
UDC: 616.62-006.6-089.87

Comparative analysis between En-bloc resection and transurethral resection  
of non-muscular-invasive bladder tumors
*Ivan Vladanov, Alexei Plesacov, Vitalii ghicavii

Department of Urology and Surgical Nephrology
 Nicolae Testemitanu State University of Medicine and Pharmacy, Chisinau, the Republic of Moldova

Authors’ ORCID iDs, academic degrees and contributions are available at the end of the article

*Corresponding author: ivan.vladanov@gmail.com 
Manuscript received March 03, 2021; revised manuscript April 16, 2021; published online April 28, 2021

Abstract
Background: Transurethral resection of the bladder (TURB) tumor was first described by Stern and McCarthy in 1931, and is still considered the gold 
standard in diagnosis and treatment of non-muscle-invasive bladder cancer. The quality of TURB affects accuracy of histopathologic evaluation, and 
subsequently impacts the risk of recurrence and patient outcome. New methods that aim to improve the effectiveness of TURB are reviewed, and recent 
studies are discussed, including resection methods and image enhancement techniques.
Material and methods: Between January 2016 and April 2019, within the Urology Clinic of Nicolae Testemitanu State University of Medicine and Pharmacy 
108 patients were surgically treated with bladder tumor pathology. Patients were divided in two groups: En-bloc resection group which includes 51 patients 
and transurethral resection group with 57 patients, the obtained data were comparatively analyzed.
Results: Tumor analysis showed that the majority of the patients’ tumors were localized on lateral urinary bladder walls, single bladder tumors were 
detected in 64 (59%) cases, tumor sizes up to 3 cm were detected in 74 (69%) patients included in the study. Detrusor muscles were detected in 49 (96%) 
cases of En-bloc group and 45 (79%) cases of TURB group. Most recurrences occurred in patients with high-grade histological result, recurrence rate in 
En-bloc group occurred in 18% and in TURB group in 37%.
Conclusions: The En-bloc resection technique of non-muscle-invasive bladder tumor proved to be a safe and effective method compared to the conventional 
transurethral resection technique (TURB). This method provides more favorable results for obtaining better quality tumor samples (present of detrusor 
muscle) that allow to establish correct diagnosis and staging of the disease and reduces the number of recurrences.
Key words: En-bloc resection, non-muscle-invasive bladder cancer.

Cite this article
Vladanov I, Plesacov A, Ghicavii V. Comparative analysis between En-bloc resection and transurethral resection of non-muscular-invasive bladder 
tumors. Mold Med J. 2021;64(2):65-69. https://doi.org/10.52418/moldovan-med-j.64-2.21.12.

(UCB) is biologically the most aggressive phenotype among 
NMIBCs [3].

Transurethral resection of the bladder (TURB) tumor 
was first described by Stern and McCarthy in 1931, and is 
still considered the gold standard in diagnosis and treat-
ment of non-muscle-invasive bladder cancer [4]. 

The quality of TURB affects accuracy of histopathologic 
evaluation, and subsequently impacts the risk of recurrence 
and patient’s outcome. New methods that aim to improve 
the effectiveness of TURB are reviewed, and recent studies 
are discussed, including resection methods and image en-
hancement techniques. The goals of TURB are to obtain an 
adequate tissue specimen for determining tumor stage and 
grade (diagnosis) and to resect all visible lesions (therapeu-
tic). Complete resection including a sample of the underly-
ing muscularis propria is recommended by the guidelines of 
the European Association of Urology (EAU) and American 
Urological Association (AUA) [5, 6]. 

It is important to take into account that after TURB 
recurrences often develop. Another danger represents 
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the tumor understaging. To overcome these limitations, 
an effort has been made to optimize the surgical strategy 
and introduce technological improvements, including new 
energy sources and other methods [7]. En-bloc resection is 
a promising new surgical technique (Figure 1), involving 
circular incision of the mucosa at a safe distance from the 
lesion, followed by preparation and removal of the whole 
tumor, including the underlying detrusor muscle. Many 
authors believe that this ‘no-touch’ principle translates into 
better specimen quality, improved surgical radicality, and a 
reduced recurrence rate [7].

The aim of the study is to compare the results after En-
bloc resection and transurethral resection of non-muscular- 
invasive urinary bladder tumors.

Material and methods

The study was performed between January 2016 and 
April 2019, within the Department of Urology and Surgical 
Nephrology of Nicolae Testemitanu State University of Me-

dicine and Pharmacy and Timofei Mosneaga Republican 
Clinical Hospital where 108 patients were surgically treated 
with bladder tumor pathology. A transversal descriptive 
study was performed. The patients were selected from all 
amount of bladder tumors patients treated in our depart-
ment by En-bloc resection and transurethral resection of 
the bladder tumors, according to the following criteria. The 
inclusion criteria were: primary non-muscular-invasive 
bladder cancer, patients over 18-year-old and the Eastern 
Cooperative Oncology Group (ECOG) score 0-2. The exclu-
sion criteria were identified as follows: other non-urothelial 
tumors, severe comorbidities, ECOG score ≥ 3 and preg-
nancy. 108 patients were divided in two groups: En-bloc re-
section group which included 51 patients and transurethral 
resection group (control group) with 57 patients, the ob-
tained data were comparatively analyzed. Descriptive statis-
tics was applied. In this study the results are demonstrated 
as absolute and relative values.

A. Tumor visualization B. Marking of the resection area

C. Tumor resection D. Assessment of the post-resection area

Fig. 1.  Operating area
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Results

The study was done on 108 patients who were treated 
endourologically endoscopically by En-bloc resection (51 
patients) and TURB (57 patients). No blood transfusion was 
required and minimal intraoperative hemorrhage during 
the procedure was observed. These two groups had compa-
rable clinicopathological characteristics: gender, age, tumor 
grade, tumor multiplicity, tumor size, postoperative compli-
cations, histological and oncological outcomes (tab. 1, 2).

Of 108 patients included in the study, according to gen-
der repartition, 89 (82%) were men and 19 (18%) women. 
The age varied between 26 to 85 years, the mean age was 
65.8 years, and the majority of the patients were over 60 – 72 
years (66%).

Tumor analysis showed (tab. 1) that the majority of the 
patients’ tumors were localized on lateral urinary bladder 
walls, single bladder tumors were detected in 64 (59%) cas-

es, and tumor sizes up to 3 cm were detected in 74 (69%) 
patients included in the study. Of 108 patients 49 (45%) 
were tobacco users, which is an important risk factor for the 
development of bladder cancer.

Only grade I and grade II complications occurred in each 
group (tab. 2), according to the Clavien-Dindo classification 
for surgical complications. Intraoperative obturator nerve 
reflex occurred in 10% of En-bloc group and 14% of TURB 
group. Bladder perforation occurred in 2 patients (4%) in 
En-bloc group and 3 (5%) in TURB group, which was man-
aged by catheterization for 3-4 days. Histopathological ex-
amination showed that fragments of detrusor muscle were 
detected in both groups: 96% in En-bloc and 79% in TURB, 
thus we can see benefit of En-bloc tumors samples for an 
accurate diagnosis.  

All interventions were performed as a one-step proce-
dure with patient follow-up during 16-months. Most recur-

Table 1.  Patient and tumor demographics

Parameters Categories En-bloc (n=51) TURB (n=57) Total (n=108)

Gender Men, n (%) 43 (84%) 46 (81%) 89 (82%)

Women, n (%) 8 (16%) 11 (19%) 19 (18%)

Age, years Mean age (CI 95%) 65.4 (26-83) 66.3 (28-85) 65.8 (26-85)

Age group 18-30 years, n (%) 3 (6%) 1 (2%) 4 (4%)

31-60 years, n (%) 16 (31%) 16 (28%) 32 (30%)

60 years and more, n (%) 32 (63%) 40 (70%) 72 (66%)

Tobacco/Smoking Yes, n (%) 22 (43%) 27 (48%) 49 (45%)

Tumor size < 3 cm, n (%) 36 (71%) 38 (67%) 74 (69%)

≥ 3 cm, n (%) 15 (29%) 19 (33%) 34 (32%)

The number of tumors Single tumors, n (%) 31 (61%) 33 (58%) 64 (59%)

≥ 2 tumors, n (%) 20 (39%) 24 (42%) 44 (41%)

Note: CI – Confidence Interval, En-bloc – En-bloc transurethral resection of bladder tumor, TURB – Transurethral resection of bladder tumor.

Table 2.  Surgical and histological outcomes

Parameters Categories En-bloc (n=51) TURB (n=57) Total (n=108)

Histopathology grade
Low-grade, n (%) 27 (53%) 32 (56%) 59 (55%)

High-grade, n (%) 24 (47%) 25 (44%) 49 (45%)

Detrusor muscle n (%) 49 (96%) 45 (79%) 94 (87%)

TNM
Ta, (Tis), n (%) 32 (63%) 37 (65%) 69 (64%)

T1, n (%) 19 (37%) 20 (35%) 39 (36%)

Recurrent rate n (%) 9 (18%) 21 (37%) 30 (28%)

Clavien-Dindo
CD grade I 2 (4%) 3 (5%) 5 (4.5%)

CD grade II 6 (12%) 7 (12%) 13 (13%)

Complications
ONR, n (%) 5 (10%) 8 (14%) 13 (12%)

BP, n (%) 2 (4%) 3 (5%) 5 (4.5%)

Operation time Minutes 34 ± 8 30 ± 11 32

Note: En-bloc – En-bloc transurethral resection of bladder tumor, TURB – Transurethral resection of bladder tumor, 
Low-grade – Low-grade papillary urothelial carcinoma, High-grade – High-grade papillary urothelial carcinoma, 
Tis (CIS) – Carcinoma in situ, “flat tumor”, Ta – Noninvasive papillary tumor, T1 – Invades subepithelial connective tissue, CD – Clavien-Dindo, 
ONR – Obturator nerve reflex, BP – Bladder perforation.
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rences occurred in patients with high-grade histological re-
sult, recurrence rate in En-bloc group occurred in 18% and 
in TURB group in 37%.

Discussion

The initial treatment of all bladder tumors is the gold 
standard in treatment of non-muscle-invasive bladder can-
cer which is the accurate transurethral resection of the tu-
mor. Full resection of all visible tumors with the histological 
examination is the standard care that must be performed 
[4, 8].

Kawada et al. were the first research group to present a 
case report on En-bloc resection using a rotational resection 
technique which remains the method of choice to date [9]. 
Until now, subsequent research approaches adopted the me-
thod described by Kawada et al. or modified it for use with 
different energy sources (monopolar or bipolar electrical 
current, Hybrid-Knife, holmium: YAG, thulium: YAG, and 
KTP laser), although these different energy sources yielded 
similar results for the evaluated parameters [10].

The specimen is of good quality and well oriented, which 
makes it easier for the pathologist to assess tumour stage 
[11]. The En-bloc resection technique seems well tolerated 
and feasible to use in selected cases. One major goal of En-
bloc resection is to improve the quality of endoscopic blad-
der resection. It is assumed that high-quality resection may 
decrease the need for second resections and allows for bet-
ter risk stratification [12]. The presence of detrusor muscle 
within the specimens serves as a surrogate for resection 
quality [13-16].

The results of the histopathological examination (tab. 2) 
according to the WHO/ISUP 2004 and TNM classification 
in booth groups have shown similar results and averaged 
consist: stage Ta was detected in 69 (64%) cases and stage T1 
was in 39 (36%) cases of the patients, Low-grade papillary 
urothelial carcinoma in 59 (55%) patients and High-grade 
papillary urothelial carcinoma in 49 (45%) cases of patients 
included in the research. Detrusor muscles were detected 
in 49 (96%) cases of En-bloc group and 45 (79%) cases of 
TURB group.

A complete, high-quality TURB is associated with im-
proved NMIBC outcomes. It was suggested that the qual-
ity of tumor resection could be surgeon related [17].  The 
recurrence rate was so low when TURB was performed by 
senior surgeons, thus showing a learning curve to perform 
high quality resections [18].

Recently, Hayashida et al. reported the safety and useful-
ness of combined endoscopic mucosal resection (EMR) and 
En-bloc resection in NMIBC patients, where EMR was used 
to remove the tumor mass that protruded from the mucosa, 
using a polypectomy snare similar to that used for EMR, 
while En-bloc resection was used to remove the residual le-
sion, they demonstrated that EMR combined with En-bloc 
resection is feasible, safe, and useful for treating patients 
with NMIBC [13].

According to Clavien-Dindo complication classification 

in both groups were registered complications grade I and II 
(tab. 2). The complications include: obturator nerve reflex, 
bladder perforation, hematuria of different intensity, uri-
nary tract infection and urinary retention which was ma- 
naged with standard approach, without additional prob-
lems. The tumor recurrence rate shows the benefit of En-
bloc resection. In En-bloc group recurrence rate occurred 
in 18% and in TURB group – in 37%.

Age and grade were the most important prognostic fac-
tors for overall survival while the prior disease-recurrence 
rate and number of tumors were the most important prog-
nostic factors for disease recurrence. Important to mention 
is that such factors as stage and grade were relevant for dis-
ease progression and also for disease-specific survival. T1 
high-grade (T1G3) patients do poorly, with one- and 5-year 
disease-progression rates of 11.4% and 19.8% respectively 
[19].

Conclusions

The En-bloc resection technique of non-muscle-invasive 
bladder tumor proved to be a safe and effective method com-
pared to the conventional transurethral resection technique 
(TURB). This method provides more favorable results for 
obtaining better quality tumor samples (present of detrusor 
muscle) that allow to establish correct diagnosis and staging 
of the disease and reduces the number of recurrences.

References
1. Brierley GM, Gospodarowicz MK, Wittekind C, et al., editors. TNM 

classification of malignant tumors. 8th ed. New York: Wiley-Blackwell; 
2017. 253 p. ISBN: 978-1-119-26357-9.

2. Aldousari S, Kassouf W. Update on the management of non-muscle-
invasive bladder cancer. Can Urol Assoc J. 2010;4(1):56-64. doi: 10.5489/
cuaj.777.

3. Boström PJ, Alkhateeb S, van Rhijn BW, Kuk C, Zlotta AR. Optimal 
timing of radical cystectomy in T1 high-grade bladder cancer. Expert 
Rev Anticancer Ther. 2010;10(12):1891-902. doi: 10.1586/era.10.183.

4. Herr H. Legacy of Edwin Beer: fulguration of papillary bladder tumors. 
J Urol. 2005;173(4):1087-1089. doi: 10.1097/01.ju.0000152314.60154.d7.

5. Babjuk M, Böhle A, Burger M, et al. EAU guidelines on non-muscle-
invasive urothelial carcinoma of the bladder: update 2016. Eur Urol. 
2017;71(3):447-461. doi: 10.1016/j.eururo.2016.05.041.

6. Chang SS, Boorjian SA, Chou R, et al. Diagnosis and treatment of 
non-muscle-invasive bladder cancer: AUA/SUO guideline. J Urol. 
2016;196(4):1-9. doi: 10.1016/j.juro.2016.06.049.

7. Schraml J, Silva JDC, Babjuk M. Current concept of transurethral resec-
tion of bladder cancer: from re-transurethral resection of bladder cancer 
to en-bloc resection. Curr Opin Urol. 2018;28(6):591-597. doi: 10.1097/
MOU.0000000000000542.

8. Herr HW, Donat SM. A comparison of white-light cystoscopy and 
narrow-band imaging cystoscopy to detect bladder tumor recurrences. 
BJU Int. 2008;102(9):1111-1114. doi: 10.1111/j.1464-410X.2008.07846.x.

9. Kawada T, Ebihara K, Suzuki T, et al. A new technique for transurethral 
resection of bladder tumors: rotational tumor resection using a new 
arched electrode. J Urol. 1997;157(6):2225-2226. 

10. Kramer MW, Altieri V, Hurle R, et al. Current evidence of transurethral 
en-bloc resection of non-muscle-invasive bladder cancer. Eur Urol Focus. 
2017;3(6):567-576. doi: 10.1016/j.euf.2016.12.004.

11. Ukai R, Hashimoto K, Iwasa T, Nakayama H. Transurethral resection 
in one piece (TURBO) is an accurate tool for pathological staging of 
bladder tumor. Int J Urol. 2010;17(8):708-714. doi: 10.1111/j.1442-
2042.2010.02571.x.



69

ORIGINAL  ReseARch I. Vladanov et al. Moldovan Medical Journal. June 2021;64(2):65-69

12. Xylinas E, Kenet M, Kluth L, et al. Accuracy of the EORTC risk 
tables and of the CUETO scoring model to predict outcomes in non-
muscular-invasive urothelial carcinoma of the bladder. Br J Cancer. 
2013;109(6):1460-1466. doi: 10.1038/bjc.2013.372.

13. Hayashida Y, Miyata Y, Matsuo T, et al. A pilot study to assess the safety 
and usefulness of combined transurethral endoscopic mucosal resection 
and En-bloc resection for non-muscle-invasive bladder cancer. BMC 
Urol. 2019;19(1):56. doi: 10.1186/s12894-019-0486-0.

14. Zhang KY, Xing JC, Li W, et al. A novel transurethral resection technique 
for superficial bladder tumor: retrograde En-bloc resection. World J Surg 
Oncol. 2017;15(1):125. doi: 10.1186/s12957-017-1192-6.

15. Hurle R, Casale P, Lazzeri M, et al. En bloc re-resection of high-risk 
NMIBC after en bloc resection: results of a multicenter observational 
study. World J Urol. 2020;38(3):703-708. doi: 10.1007/s00345-019-  
02805-8.

Authors’ ORCID iDs and academic degrees
Ivan Vladanov, MD, PhD Applicant – https://orcid.org/0000-0002-9703-2775
Alexei Plesacov, MD, PhD Applicant – https://orcid.org/0000-0002-0139-4772
Vitalii Ghicavii, MD, PhD, Associate Professor – https://orcid.org/0000-0002-2130-9475

Authors’ contribution
IV and AP acquired, interpreted the data, drafted the first manuscript, IV performed most of the analyzed interventions, VG designed the 
trial and revised the manuscript critically. All the authors revised and approved the final version of the manuscript.

Funding
The study was supported by Nicolae Testemitanu State University of Medicine and Pharmacy. The authors are independent and take respon-
sibility for the integrity of the data and accuracy of the data analysis.

Ethics approval and consent to participate
The research was approved by the Research Ethics Committee of Nicolae Testemitanu State University of Medicine and Pharmacy (protocol 
No 4 of December 16, 2016). Written informed consent was obtained from all participants in the study.

Conflict of Interests
The authors have no conflict of interests to declare. 

16. Zhang J, Wang L, Mao S, et al. Transurethral en bloc resection with 
bipolar button electrode for non-muscle-invasive bladder cancer. Int 
Urol Nephrol. 2018;50(4):619-623. doi: 10.1007/s11255-018-1830-0.

17. Brausi M, Collette L, Kurth K, et al. Variability in the recurrence rate 
at first follow-up cystoscopy after TUR in stage Ta T1 transitional cell 
carcinoma of the bladder: a combined analysis of seven EORTC studies. 
Eur Urol. 2002;41(5):523-531. doi: 10.1007/s11255-018-1830-0.

18. Richards KA, Smith ND, Steinberg GD. The importance of transurethral 
resection of bladder tumor in the management of non-muscle-invasive 
bladder cancer: a systematic review of novel technologies. J Urol. 
2014;191(6):1655-1664. doi: 10.1016/j.juro.2014.01.087.

19. Cambier S, Sylvester RJ, Collette L, et al. EORTC Nomograms and Risk 
Groups for Predicting Recurrence, Progression, and Disease-specific and 
Overall Survival in Non-Muscle-invasive Stage Ta-T1 Urothelial Bladder 
Cancer Patients Treated with 1-3 Years of Maintenance Bacillus Calmette-
Guerin. Eur Urol. 2016;69(1):60-9. doi: 10.1016/j.eururo.2015.06.045


