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ABSTRACT
Introduction: Transurethral resection (TURB) is the gold standard treatment for non-muscle invasive
bladder cancer (NMIBC). However, conventional TURB is possibly part of the mechanism leading to the
high recurrence rate in NMIBC and the need for repeated procedures, as the method with piecemeal
resection of the tumour violates basic oncological principles and compromises pathological examin-
ation. En bloc resection (EBR) could potentially overcome these flaws by improving pathological qual-
ity and thereby reducing the need for re-resections and could potentially also lower the risk of
tumour seeding leading to early recurrences. With this study, we aimed to evaluate tumour character-
istics in a consecutive cohort of patients undergoing conventional TURB in order to estimate the pro-
portion of procedures eligible for EBR, findings at re-resection, and early recurrence rate.
Methods: All TURBs performed at a single large University Hospital in a 12month period were manu-
ally reviewed. Based on tumour size and appearance, patients were registered as candidates or non-
candidate for EBR.
Results: A total of 600 TURBs were reviewed. Overall, 25% of procedures were found to be eligible for
EBR. The most frequent reason for not being a candidate was tumour diameter <1 cm. Re-resections
were done after 10.5% of the procedures, where the residual tumour was found in 28.6% of these.
Within 6months, 21.2% had a recurrence.
Conclusion: We found approximately 25% of all TURBs to be eligible for EBR. Based on a relatively
low recurrence rate, we conclude that future studies on EBR with recurrence rate as the primary end-
point will require large patient cohorts.
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Introduction

Urothelial carcinoma of the bladder is the tenth most com-
mon cancer in the world and approximately 75% of patients
present with non-muscle invasive bladder cancer (NMIBC)
[1,2]. The gold standard for resection and essential for patho-
logical staging of bladder tumours is transurethral resection
(TURB). In conventional TURB, the tumour is typically dis-
sected piecemeal. In addition to compromising pathological
examination of the specimen, this method violates basic
oncological surgical principles as tumours are fragmented
and not safely removed with the certainty of free tumour
margins. This could potentially lead to tumour cell scattering
and implantation with tumour recurrence as a consequence
[3]. These main flaws of conventional TURB are thought to
be one of the important mechanisms responsible for the
high recurrence rate of NMIBC. Moreover, the high preva-
lence of residual tumour tissue following initial resection has
led to the recommendation of re-resection of T1-tumours
(tumours with invasion into suburothelial tissue) and most
high-grade Ta-tumours [4,5].

Because of these limitations of conventional TURB, the
method with en bloc resection (EBR) has gained increasing
interest. In EBR, the tumour is dissected and removed from

the bladder wall in one piece. Several studies have demon-
strated the safety and feasibility of EBR [6–8]. The major
advantage of EBR has been shown to be the high prevalence
of detrusor muscle in the specimens, which is considered a
surrogate to high specimen quality [9]. This could potentially
reduce the need for re-resections or even make it superflu-
ous. Better pathological quality and thereby more accurate
determination of correct stage combined with low risk of
remnant tumour tissue could be an argument for this. A
recent study has proven EBR to be an independent predictor
of T0 at second resection [10]. Moreover, this study found
that patients with residual disease at second resection had
significantly worse recurrence-free and progression-free sur-
vival rates compared to patients with T0 at reTURB. Thus, the
removal of the whole tumour in one piece with free margins
suggests the theoretical effect of reduced recurrence rates.
However, large randomized trials investigating these theoret-
ical benefits are still needed.

Tumours have to meet certain criteria to be eligible for
EBR. Tumours should be papillary in appearance, as solid
tumours suspected to be muscle-invasive or flat tumorous
areas should not be dissected en bloc [11,12]. Small tumours
with a diameter <1 cm, which can be removed in whole
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within the range of the resection loop or as cold cup biop-
sies, are not relevant for EBR either.

To be able to power future RCTs, it is necessary to know
which proportion of bladder tumours are candidates for EBR,
based on the above-mentioned criteria.

Several previous studies have reported tumour character-
istics such as size, multiplicity, localization, T-stage, and
grade, but often limited to primary tumours or Ta/T1
tumours, or not reporting tumour appearance [13–15]. We
have only been able to identify one study reporting both
appearance of tumour (papillary/solid) and size, and this
study was limited to T1HG tumours [10].

With the current study, we aimed to characterize all
tumours referred to TURB with the aim to evaluate tumour
characteristics relevant for EBR. Based on these characteris-
tics, we assessed which proportion of future TURB proce-
dures could be relevant for EBR.

Methods

The study was a retrospective, descriptive study. Data were
collected from electronic patient records and registered in a
REDCap database created for the purpose. We included all
procedures with transurethral resection of pathologic tissue
in the urinary bladder (TURB) performed at a single large
University Hospital in the period 1st January 2019 until 31st
December 2019. The hospital is not a referral centre for
TURB, but performs procedures on all patients from its own

catchment area. Hence, patients were not referred from
other institutions, but were either referred directly from the
general practitioner with haematuria (primary tumours) or
tumours were found at standard follow-up cystoscopy in pre-
vious bladder tumour patients (recurrent tumours). As all
TURB procedures within 1 year were included, some patients
could potentially be included more than once. In total, 600
unique TURBs in 495 patients were reviewed. Both tumours
resected with bipolar wire loop and as cold cup biopsies
were included.

Cases were excluded as illustrated in Figure 1. Pre-defined
exclusion criteria for this study were if the TURB was a re-
resection, if the procedure was a cystoscopy with biopsy,
that is, performed by flexible cystoscopy in the outpatient
clinic (patient not in general anaesthesia), or cystoscopy with
biopsy after intravesical instillation therapy.

Tumour was registered as recurrence if the patient had
previously been diagnosed with urothelial carcinoma, also if
the primary tumour was located in the ureter or the
renal pelvis.

Tumour appearance was based on the surgeon’s descrip-
tion of the tumour and registered as papillary, solid, or flat.
In cases with discrepancies between the description by flex-
ible cystoscopy and by TURB, the tumour appearance was
registered as described by TURB. This was based on poten-
tially better vision with a rigid resectoscope, and because a
TURB is most often performed by a more senior urologist
than the one performing the diagnostic flexible cystoscopy.

Tumour diameter was based on estimate during the TURB
procedure or estimated size on diagnostic CT scan in
patients undergoing haematuria workup. Where no metric
size was mentioned and no CT scan was available, an esti-
mate from the surgeon’s description was made if possible. If
no mentioning of the extensiveness of tumour tissue, the
diameter was registered as ‘Undefined’.

Tumour location was based on description at TURB.
Tumour stage, grade, and presence of detrusor muscle

were based on the routine pathology description. T-stage
(UICC 2016 TNM classification) and grade (WHO 2004 grading
version) were registered as the highest T-stage and grade
found in any biopsy from the procedure. If detrusor muscle
was not present in any of the biopsies or only in biopsies
without pathology, it was registered as no detrusor muscle
in the specimen.

Recurrences were registered by the date they were first
seen, most often by flexible cystoscopy in the outpatient
clinic. Only true recurrences with positive pathology were
registered. Thus, suspected recurrences where biopsies
showed no malignancy, were not included. Visually diag-
nosed recurrences coagulated in the outpatient clinic with-
out biopsy were considered true recurrences, although no
pathological description was available.

All patients alive were followed up for a minimum of
8 months.

Based on relevant tumour characteristics, the tumours
were registered as candidate vs. non-candidate for EBR. Pre-
defined reasons for not being a candidate were tumour
appearance solid or flat, or tumour diameter <1 cm. Other

Figure 1. Flowchart illustrating patients with relevant exclusion criteria. Other
reasons for exclusion were surgeries inaccurately coded as TURB, for example,
evacuation of blood clot or removal of bladder stone, palliative/haemostatic
TURB, or surgeries where a TURB was planned but the surgeon did not find sus-
pect tissue and resection was not performed.
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reasons were undefined size of tumour, or if the tumour was
not resectable. Tumours could be registered for more than
one reason, most often being both flat appearance and
diameter <1 cm.

Statistics and ethics

Statistical analysis was performed using Stata software ver-
sion 16.1. The Chi-square test was used to evaluate signifi-
cant differences between relevant parameters in patient and
tumour groups. A two-sample t-test was used to compare
the mean age of patients with primary and recur-
rent tumours.

The collection of data from patient records was approved
by the Danish Patient Safety Authority, and the project was
registered on the internal list of research projects on the
Central Denmark Region’s website. The Danish Patient Safety
Authority waived the requirement for patient consent.

Results

Patient demographics and tumour characteristics are shown
in Table 1. Patient demographics were as expected; approxi-
mately 75% males and mean age at TURB of 72 years. All
tumour characteristics were significantly different when com-
paring primary and recurrent tumours.

We found 85.4% of the tumours with urothelial carcinoma
to be NMIBC (77.4% in primary and 96.4% in recurrent) and
detrusor muscle was represented in 65.8% of specimens
(71.7% in primary and 58.5% in recurrent).

Candidate for EBR

Overall, 25.0% of tumours were found to be eligible for EBR
based on our criteria. Primary tumours were more often can-
didate (34.5%) compared to recurrences (13.0%) (p< 0.001)
(Table 2).

The most frequent reason for not being a candidate was
tumour diameter <1 cm, both overall (49.0%) and for recur-
rences (67.8%). However, for primary tumours, the most fre-
quent reason was solid appearance (49.7%). Of all cases
described as solid tumours at TURB (n¼ 93), 11 tumours
(11.8%) proved to be Ta and 28 (30.1%) proved to be T1,
and could therefore have been a candidate for EBR, in spite
of the appearance at TURB, but were not registered as such
in this material.

Findings at reTURB

A total of 49 patients (10.5%) underwent a re-resection
(reTURB) (Table 3). In 30 patients (61.2%), no residual tumour
was found (T0). In two (4.1%) and three (6.1%) patients, the
pathology at reTURB was Tx and CIS, respectively. A residual
tumour (Ta, T1, or T2) was found in 14 (28.6%) patients. In
four patients (8.2%), progression in T-stage at reTURB com-
pared to initial T-stage was identified.

Recurrences

Within 6months, 99 patients (21.2%) had a recurrence. This
was similar for both tumours candidate for EBR (21.4%) and
non-candidates (21.1%). However, when stratifying for pri-
mary tumours vs recurrent tumours, we found that the recur-
rence rate in primary tumours was markedly higher for
tumours candidate for EBR vs non-candidate, whereas it was
the other way around in recurrent tumours (Table 4).

Recurrence within 6months was significantly more com-
mon in recurrent tumours (33.3%) compared to primary
tumours (11.5%) (p< 0.001).

Discussion

The method of EBR was first described by Kawada et al. in
1997 [16]. Since then, several studies on the method have
been published. Most studies have been prospective, non-
randomized trials demonstrating the safety and the feasibility
of the method in small patient cohorts [6,8,17–19]. In recent
years, several RCTs have also been published using different
energy sources and different methods for extracting the
tumours [20–23].

Importantly, bladder tumours have to meet certain criteria
to be candidates for EBR. Most previous studies on EBR have
excluded tumours with a diameter larger than 2–3 cm, and
many studies have considered certain locations in the blad-
der as not eligible for EBR, for example, tumours located in
the bladder dome, the bladder neck, or involving the ureteric
orifice.

In April 2020, an international collaborative consensus
statement on EBR was published [12]. Through a Delphi sur-
vey followed by an expert panel meeting, health care profes-
sionals with experience in EBR discussed a series of criteria
to consider when assessing if a bladder tumour could be eli-
gible for EBR or not.

Regarding tumour size, the panel members agreed that
for tumours larger than 3 cm it might be difficult to extract
the tumour in one piece, but the resection procedure is still
possible. Thus, EBR should still be considered for tumours
larger than 3 cm, as the benefits in regards to complete
resection and proper staging can still be preserved.

Regarding the location of the tumour, an agreement was
reached that EBR is feasible for all locations in the bladder.
For tumours located at the bladder dome, an agreement was
not reached in the Delphi survey, but at the panel meeting,
there was a 100% agreement on the feasibility of EBR for
this tumour location as well.

Therefore, we decided the criteria for not being a candi-
date for EBR to only include solid and flat tumours (muscle-
invasive and CIS in the consensus statement) and tumours
smaller than 1 cm. Previous studies on EBR have stated inclu-
sion and exclusion criteria, but not how large a proportion of
bladder tumours can be expected to be candidate. We aimed
to estimate this proportion with this study.

Based on a consensus agreement, we registered all
tumours larger than 3 cm to be a candidate for EBR. Thus, it
should be emphasized that this study focused on the
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Table 1. Patient demographics and tumour characteristics.

Patient demographics Primary tumour Recurrent tumour Total p-Value�
Gender, n (%)
Male 210 (80.5) 146 (70.5) 356 (76.1) 0.012
Female 51 (19.5) 61 (29.5) 112 (23.9)
Total 261 207 468

Age, years (SD) 0.268
Mean age 71.9 (9.7) 72.8 (9.1) 72.5 (9.5)

Tumour characteristics
Tumour appearance <0.001
Papillary 132 (50.6) 131 (63.3) 263 (56.2)
Solid 86 (33.0) 7 (3.4) 93 (19.9)
Flat 43 (16.5) 69 (33.3) 112 (23.9)

Number of tumours <0.001
1 158 (60.5) 58 (28.0) 216 (46.2)
2–7 94 (36.0) 117 (56.5) 211 (45.1)
>7 9 (3.5) 32 (15.5) 41 (8.8)

Diameter of largest tumour <0.001
<1 cm 50 (19.2) 121 (58.5) 171 (36.5)
1–2 cm 85 (32.6) 42 (20.3) 127 (27.1)
2–4 cm 70 (26.8) 13 (6.3) 83 (17.7)
4–6 cm 27 (10.3) 2 (1.0) 29 (6.2)
>6 cm 12 (4.6) 4 (1.9) 16 (3.4)
Undefined 17 (6.5) 25 (12.1) 42 (9.0)

Location of largest tumour <0.001
Anterior wall 10 (3.8) 16 (7.7) 26 (5.6)
Posterior wall 28 (10.7) 47 (23.7) 75 (16.0)
Lateral wall 137 (52.5) 59 (28.5) 196 (41.9)
Dome 13 (5.0) 21 (10.1) 34 (7.3)
Trigone 26 (10.0) 18 (8.7) 44 (9.4)
Neck 21 (8.0) 31 (15.0) 52 (11.1)
Involving an orifice 25 (9.6) 14 (6.8) 39 (8.3)
Majority of bladder surface 1 (0.4) 1 (0.5) 2 (0.4)

T-stage <0.001
Ta/Dysplasia 113 (43.3) 134 (64.7) 247 (52.8)
T1aa 31 (11.9) 10 (4.8) 41 (8.8)
T1b 24 (9.2) 2 (1.0) 26 (5.6)
�T2 52 (19.9) 6 (2.9) 58 (12.4)
CIS 10 (3.8) 16 (7.7) 26 (5.6)
No malignancy 25 (9.6) 37 (17.9) 62 (13.3)
Other pathologyb 6 (2.3) 1 (0.5) 7 (1.5)
Missingc 0 1 (0.5) 1 (0.2)

Tumour grade <0.001
Low grade 88 (33.7) 93 (44.9) 181 (38.7)
High grade 117 (44.8) 51 (24.6) 168 (35.9)
Undefined 56 (21.5) 62 (30.0) 118 (25.2)
Missingc 0 1 (0.5) 1 (0.2)

Detrusor muscle in specimen 0.007
Yes 187 (71.7) 121 (58.5) 308 (65.8)
No 74 (28.4) 85 (41.1) 159 (34.0)
Missingb 0 1 (0.5) 1 (0.2)

Re-resection <0.001
Yes 42 (16.1) 11 (5.3) 53 (11.4)
No 219 (83.9) 196 (94.7) 415 (88.7)

�p-Value comparing primary tumours vs. recurrences.
aIncluding 7 patients where subclassification into pT1a or pT1b was not possible. bOther pathology, for example, urothelial pap-
illoma, prostate cancer. cMissing data: pathology specimen gone missing.

Table 2. Proportion of TURBs candidate for en bloc resection (EBR) and reasons for not candidate.

Primary tumour, n (%) Recurrent tumour, n (%) Total, n (%) p-Value�
Candidate for EBR <0.001
Yes 90 (34.5) 27 (13.0) 117 (25.0)
No 171 (65.5) 180 (87.0) 351 (75.0)

Total 261 207 468
Reason for not candidatea <0.001
Appearance, solid 85 (49.7) 7 (3.9) 92 (26.2)
Appearance, flat 43 (25.1) 67 (37.2) 110 (31.3)
Tumour diameter <1 cm 50 (29.2) 122 (67.8) 172 (49.0)
Tumour not resectableb 2 (1.2) 1 (0.6) 3 (0.9)
Size undefined 1 (0.6) 1 (0.6) 2 (0.6)

�p-Value comparing primary tumours vs. recurrences.
aTumours can be registered with more than one reason. bTumours not possible to resect completely, for example, described as
‘covering the majority of the bladder surface’ or similarly.
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resection technique alone and not retrieval, as not all large
tumours are necessarily possible to remove from the bladder
en bloc. However, with the proper device available even very
large tumours can be removed in one piece [24,25].

One limitation of the study is the retrospective design. A
prospective design would be more beneficial, as the tumour
description and measurements could be standardised and
systematically reported. However, all patient records were
reviewed and data registered manually, which strengthens
the study compared to an automatized data collection.

In a standardised description, a general description of the
bladder appearance could be included, which would be
desirable, as a heavily trabeculated bladder is a considerable
limitation for EBR to be done.

As patients with tumours small enough to be resected in
the outpatient clinic are excluded from the study, the esti-
mated proportion of tumours eligible for EBR will be slightly
overestimated compared to institutions where all tumours
are handled in general anaesthesia. However, this will only
apply to recurrence tumours, as primary tumours are recom-
mended to always be resected by TURB.

Recurrences small enough to be coagulated in the clinic
are considered true recurrences, although no pathological
description is available. This could potentially lead to an
overestimation of the number of recurrences. However, this
will probably not have a substantial effect on this dataset, as
the issue is limited to very few patients and more import-
antly, it is expected to be similar in all patient groups.

As described, we found approximately 25% of patients
undergoing TURB to be a candidate for EBR based on the
aforementioned criteria. There is a theoretical benefit of EBR
regarding reduced recurrence rates, especially early recur-
rences that can be the consequence of remnant tumour tis-
sue or implantation metastases. Therefore, we reviewed how
large a proportion of the patient candidates for EBR, who
had a recurrence within 6months. This was registered in
21.2% of patients. Based on these results, we would expect
one-fifth of the TURB patients who had an early recurrence
to potentially have benefited from EBR.

Based on this rather small proportion of all TURBs, it
would be challenging to conduct the highly requested RCT
with recurrence rate or recurrence-free survival as the pri-
mary endpoint, as it would require a very large study popu-
lation to gain sufficient power for these endpoints.

However, if EBR potentially could be a method to remove
tumours more safely with free margins, and make it easier
for the pathologist to assess the tumour margins, it could
lower both the number of patients with residual tumour at
reTURB and the need for re-resections overall.

Conclusion

In this retrospective, descriptive study, we found approxi-
mately 25% of all TURBs to be eligible for EBR. Our findings
suggest that only a minority of all TURB patients would
potentially benefit from EBR regarding recurrence rate. These
findings demonstrate that future studies on EBR with recur-
rence rate as a primary endpoint will require large patient
cohorts. Pathological quality and the need for re-resections is
therefore a more clinically relevant outcome.
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