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Abstract: The second look transurethral resection of the bladder (TURB) represents a fundamental step in
the treatment of papillary non-muscle invasive bladder cancer (NMIBC); it is therefore recommended by all
guidelines. However, not all the literature agrees on its staging value and its ability to improve oncological
outcomes of patients. Therefore, the purpose of this review is to evaluate the strengths and weaknesses of
second look TURB, trying to depict its evolving role in the management of high grade NMIBC. Using
Medline, a non-systematic review was performed including articles between January 2000 and June 2018.
English language original articles, reviews and editorials were selected based on their clinical relevance.
To date, TURB seems to be largely inadequate in retrieving a correct diagnosis and in removing all tumor
tissue. Second look TURB maximizes staging accuracy, allows to clear residual cancer and yields prognostic
advantages allowing key information to identify possible candidates for immediate radical cystectomy for
very high risk TIHG tumors. Moreover, it seems to have a therapeutic benefit by improving recurrence-
and progression-free survivals. However, few recent large studies showed that these advantages seem to
be limited to patients without detrusor muscle present at first resection. Similarly, the presence of residual
disease and the risk of upstaging are related to the presence of detrusor muscle in specimen. It could well be
that in the future the presence of detrusor muscle would be a quality criteria to avoid an unnecessary second
look TURB as shown by recent studies using the en-bloc resection technique. Finally, it has to be underlined
that this is a surgical procedure not free of risks and complications and with a non-negligible impact on
patients” quality of life, waiting lists and healthcare costs. Therefore, future studies trying to identify the
criteria that may better allow which patients to select for a second look TURB while avoiding an unnecessary
intervention with possible risks and associated cost are needed to allow a personalized approach to even this

one size fits all strategy.
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Introduction

Transurethral resection of the bladder (TURB), eventually
followed by adjuvant intravesical chemotherapy or
immunotherapy with bacillus Calmette-Guérin (BCG), is
the standard diagnostic, staging and therapeutic approach
for non-muscle invasive bladder cancer (NMIBC) (1).
The initial TURB represents the most important step
in the management of NMIBC, driving the diagnostic
accuracy, the decision-making for selecting therapy and,
consequently, the prognosis of the disease (2). Several
issues suggest that the initial TURB alone could be an
inadequate surgery in a non-negligible percentage of
cases, resulting in a detrimental effect on oncological
outcomes if not repeated, especially in patients harboring
tumor invasion into the lamina propria (T'1) (3). In this
category of patients, international guidelines recommend
a second look TURB to be performed 2-6 weeks after
the first resection to confirm the stage and to get rid of
residual disease if any exists (1). The second look TURB is,
therefore, an important part of the optimal management
of T1 NMIBC, by potentially adding essential information
for risk-stratification and therapy. However, several recent
publications questioned the ubiquitous necessity for a
second look TURB, suggesting that it could be avoided in a
well-selected group of patients with T1 NMIBC (4,5). The
purpose of this review is to report the evidences on second
look TURB, focusing on its strengths and weaknesses and
trying to define its evolving future role.

Evidence acquisition

A non-systematic Medline/PubMed literature search was
performed with different combinations of terms as “bladder
cancer”, “second look transurethral resection of the
bladder”, “second look TURB”, “re-TURB”, “upstaging”,
“T1HG bladder cancer”, “outcomes” and “residual tumor”.
Time period included articles between January 2000 and
June 2018, with special regards to those published in the
last 5 years. Original articles, reviews and editorials were

selected based on their clinical relevance.

Evidence synthesis

Current limitations of transurethral resection of the

bladder

The goal of TURB is to make the correct diagnosis and
to remove all visible lesions thereby avoiding or delaying
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disease recurrence and progression as well as preventing
panurothelial disease (1). An accurate pathologic diagnosis
is essential for precise risk assessment and therapy selection
as well as tailored follow up scheduling (6). The quality
of TURB appears to be one of the most important factors
affecting the course of the disease, as shown by the
variability in disease recurrence rates across centers and
surgeons (7).

To date, TURB is, unfortunately, often inadequate in
ensuring a correct diagnosis and complete removal of all
tumor tissue; actually, between 30% to 60% of T1G3
tumors at TURB will end up being muscle-invasive at the
radical cystectomy (8) and residual disease is found in up
to 50% of patients when a second-look TURB is carried
out within 6 weeks (9,10). One of the major limitations of
TURB is its ability to ensure complete removal of all tumor
afflicted tissues. The presence of detrusor muscle (DM)
in the pathologic specimen has been considered as one of
the quality indicators for an adequate TURB: the presence
of DM is able to predict staging accuracy, residual tumor
at second-look TURB and early recurrence. According to
historical cohorts of patients with pT'1 tumors, residual
tumor at second look TURB is found in 83% of cases
when no DM is submitted at the first resection compared
to 74% when DM is present (11). Moreover, the presence
of negative DM is an important quality control measure
indicating a higher probability of correct staging and
completeness of resection. For example, in patients with
cT'l, 49% of patients were upstaged to T2 if no DM was
present compared to 14% when DM was present (3).
Conversely, there is a very low probability of tumor
upstaging at radical cystectomy when DM is present in the
second-look TURB specimen before radical surgery (12).
Recently, Mariappan et al. showed that the absence of DM
in the first, apparently completed TURB specimen, is an
independent predictor of early recurrence (13,14). However,
despite several improvements in endoscopic technology,
from tumor visualization to resection techniques, and even
when TURB is performed by experienced surgeons at high-
volume centers, DM can only be found in 50% to 80% of
the specimens, depending on the series (11,14,15).

The second major drawback of TURB regards the
diagnosis of concomitant carcinoma in situ (CIS), a well-
known independent prognostic factor of negative outcomes
(16,17). When TURSB is performed under white light, the
chance to miss a CIS, usually present as concomitant lesion
in 10% to 40% of primary NMIBCs, reaches 40% (18).

Similarly, the identification of other predictive factors
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such as the presence of lympho-vascular invasion (LVI) or
histological variants is underestimated at the time of TURB
when compared to the subsequent radical cystectomy, with a
possible detrimental impact on treatment allocation (19-22).
The inadequacy of TURB in identifying these features
is probably a consequence of multiple factors, mainly
regarding the quality of specimens submitted to pathology
and the pathologic assessment itself. The diathermy during
the resection results in cautery and crush artifacts (occurring
more commonly during monopolar compared to bipolar
resection), that are responsible for modifications in the
microscopic appearance of the tissue, leading to possible
misinterpretations and/or loss of information (23). Finally,
the lack of specific expertise in uropathology can lead
to inexact reporting (24): reported variance in NMIBC
diagnosis among pathologists is not negligible with a
discrepancy rate between of 18-20% referring pathologists
and experienced uro-pathologists.

To overcome these limitations and to achieve a better
diagnosis and staging, a second look TURB within
2-6 weeks from the first resection has been recommended
for all incomplete resections and in case of high grade

NMIBCs invading the lamina propria (T'1) (1).

Strengtbs of second look TURB: an indispensable tool for
the management of NMIBC

In a landmark study on second look TURB, 76% of
150 patients had residual cancer with almost one third being
upstaged to MIBC (3). In a recent European cross-sectional
survey, 54% to 98% of respondent urologists reported to
regularly perform a second look TURB in patients with
high-risk NMIBC, depending on the country of origin (25).
Several contemporary studies have proven the advantages of
second look TURB for high-risk NMIBC (Table SI) (26-29).

First, second look TURB maximizes diagnostic accuracy
and allows to clear residual cancer. A recent retrospective
series including 934 second look TURBs confirmed that
71.3% had residual cancer, even when excluding those being
upstaged to T2 disease (4). The rate of residual disease
remained as high as 77.6% despite the first resection being
performed by an experienced surgeon (30). While other
investigators have reported a lower rate of persistent disease,
even in the best hands, residual disease remains in one of
three patients, even when all first resections are deemed
macroscopically complete (31-35). Even for pTa high-grade
and low-grade cancers the rates of residual disease are as

high as 41.4% (36) and 33.3%, respectively (37). When
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including patients with multiple negative prognostic factors,
Kim et a/. found that almost all patients had residual cancer
at second look TURB (26). While the rate of upstaging
varies between studies, in recent series, the rate remains
approximately of one of 5-10 patients with initial T'1 being
actually muscle-invasive as revealed after the second look
TURB (30,38,39). Even when an experienced surgeon
feels that he has achieved a macroscopically complete first
resection, upstaging to muscle-invasive disease remains
too common to forego it (34,40). In a select group of
1,136 patients with clinical T1G3 at initial TURB who
underwent radical surgery, 51.4% had indeed muscle-
invasion and 33.4% had even non organ-confined
disease (8). A recent meta-analysis of 29 studies found a
pooled prevalence of 56% (95% CI, 48-63%) for residual
tumor and 10% (95% CI, 6-14%) for upstaging to T2 in
3,566 and 2,556 patients, respectively (41).

Second, second look TURB pathology not only allows to
identify patients who have a MIBC but also helps identify
those who have NMIBC but are likely to fail BCG therapy
and should, therefore, be considered for early radical
cystectomy. Second look TURB pathology has, indeed, a
strong prognostic value and is considered by some clinicians
as the most significant predictor of early recurrence and
progression (28,37,42). In a dataset of 710 NMIBC patients,
Herr et al. have reported that a T'1 at second look TURB
yields a progression rate of 76% within 5 years (2). While
this high progression rate has been questioned, the negative
prognostic value of a T1 on second-look TURB is widely
accepted. For example, Palou and colleagues confirmed the
prognostic role of second look TURB pathology analyzing
a cohort of 2,451 patients. T'1 tumors at second look TURB
were more likely to recur, progress and die from the disease;
second look TURB pathology was the most important
prognostic factor of these outcomes in a multivariate model
including tumor multiplicity, concomitant CIS and BCG
maintenance (5). However, in contrast to Herr ez 4/., only
25% of patients with T'1 at second look TURB experienced
disease progression at 5 years.

Third, second look TURB has a therapeutic benefit.
According to several authors it decreases recurrence
(30,31,33,40) and progression (26,32-34,40,43) while
increasing cancer-specific (CSS) (4,34,38) and overall
survival (OS) (4,38,44). When comparing second look
TURB to observation, recurrences at 3 to 6 months
cystoscopy are significantly lower, both for T1 and Ta
high-grade tumors (30,40). Similarly, large second look
TURB cohorts (32,33,40) and RCTs (26,34) yielded lower
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progression rates for patients who underwent a second look
TURB compared to the control arms. A large retrospective
study of prospectively collected data including 1,159 BCG-
treated cases confirmed the positive impact on recurrence
up to 5 years of a second look TURB (77.2% vs. 61.6%
for second look TURB; P<0.001). A two-fold increased
risk of 5-year progression and shorter median time to
progression were also reported (33). Even if the translation
of the survival impact of this decreasing recurrence and
progression rates needs further confirmation, some authors
question concrete benefits (40). However, there is a large
body of evidence in favor of second look TURB (3,9,15,18).
For example, a recently published report from the UK
showed that patients who underwent a second look TURB
had a statistically significant higher CSS (P=0.009) and OS
(P<0.001) compared with those who did not. The authors
hypothesized that re-resection may improve CSS and OS by
appropriately identifying aggressive bladder cancers, leading
to effective timely treatment (38). To date, the sole RCT
reporting 5-years outcomes found cancer-specific deaths
almost halved in the second look TURB group compared
to the observation group (16.7% vs. 31.4%; P=0.038) with
significantly longer time to recurrence- and progression-
free survival (34).

Fourth, although rarely assessed, the downsides of second
look TURB are rare. They include a potentially increased
initial cost and potential complications such as prolonged
bleeding (often managed conservatively) and infectious
sequelae; high grade complications and life threatening
events are the exception (26,34,40).

Overall, although confirmation of a clear survival
improvement warrants further investigation, the benefits
of second look TURB clearly out-weigh the risks and
possible discomforts related to the procedure per-se as well
as current alternatives. Thus, as highlighted by two just
published systematic reviews, potential benefits of a timely
second look TURB for T1HG on initial TURB favor a
widespread adoption, until proven otherwise (45,46).

Weaknesses of second look TURB: is it possible to avoid it
in well selected patients?

The necessity for all patients with high-risk papillary
NMIBC to undergo a second look TURB within 2-6 weeks
of the initial resection has been recently questioned. In
a small retrospective series of 200 patients, second look
TURB was found to be positively associated with short- but
not with long-term oncological outcomes (40). Recently,
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Gontero et /., in a multicentric retrospective study of
2,451 patients with T1G3/HG NMIBCs treated with BCG,
reported that a second-look TURB had a positive impact on
recurrence-free, progression-free, CSS and OS only in case
of absence of DM in resection’s specimen (4). Conversely,
when DM was present, second look TURB did not improve
the outcome for any of the endpoints; limitations of the
study included its retrospective design and the low rate
of second look TURB performed (38% of all patients).
Similarly, Dutta e 4/. pointed out that staging inaccuracy
in ¢T'1 tumors at TURB is critically dependent from the
presence of DM in the specimen, being upstaged at radical
cystectomy 62% and 30% of patients without and with DM
at TURB, respectively (9). Even more surprising were the
findings reports by Gaya and colleagues from their single
center series: the absence of DM was the only risk factor
for tumor understaging, suggesting that, after a complete
resection, when DM is present and tumor-free, a systematic
second look TURB may not be necessary (47).

As previously shown, the presence of residual disease
represents one of the most important factors in favor
of second look TURB, due to its role in predicting
progression to muscle-invasive disease. Palou ez a/. showed
that residual disease at second look TURB is dependent
from the presence of DM in the first resection; 65% and
86% in presence and absence of DM, respectively (5). The
same association was found evaluating the rate of persistent
T'1 disease. One of the other factors associated with residual
disease at second look TURB is tumor’s size. Yucel et al.
found that, in T'1 disease, the risk of having a residual tumor
was directly correlated with the diameter of the initial
lesion (48). Successive reports confirmed these findings (49).

The presence of DM in TURB specimen seems,
therefore, to play a potential role for selection of patients
for second look TURB, even if not enough to drive
decisions alone. Despite improvements in tumor resection
and visualization, rates of DM in TURB specimens are
still unsatisfactory, remaining around 70% even in current
series and even when the resection is performed by a “senior
surgeon” (50).

The advent of en-bloc resection technique (EBRT) for
bladder cancer resection seems to be able to dramatically
increase the rate of DM in pathologic specimen,
independently for the source of energy used (monopolar
vs. bipolar vs. laser). Kramer ez 4/., in a retrospective
multicentric study of 221 patients treated with EBRT,
reported the presence of DM in 97.3% of specimens (51);
moreover, surgical margins at the horizontal edges of the
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lesion were free of tumor in all patients. Similar findings
were reported in several retrospective series (52) and in a
prospective single center study, in which all the patients
receiving EBRT [90] harbored DM in their specimen (53).
Previously, a prospective randomized study comparing
conventional resection vs. EBRT showed a DM rate of 60%
vs. 95%, respectively (54). A recently published review of
EBRT literature showed the presence of DM in 96% of
specimens (731 of 763 patients) (55). After EBRT, residual
tumor rate at second look TURB is close to 0% (55).
Migliari er al., analyzing data from 58 patients treated with
thulium laser EBRT, found no disease persistence at re-
resection and cold biopsy of the tumor base (56).

In recent years, the advent on the market of new
endoscopic technologies such as photodynamic diagnosis
(PDD) and narrow band imaging (NBI) led to an
improvement in tumor diagnosis and visualization, with
consequent improved oncologic outcomes (18). One of
the advantages of such techniques is probably due to an
improved quality of TURB. Actually, the rate of DM
in pathologic specimen is higher when the resection is
performed under blue light compared to white light (77.6%
vs. 61.9%) and the rate of residual disease at second look
TURB lower (25.8% wvs. 40.5%) (57). A systematic review
of the literature reported a better residual tumor rate after
PDD resection compared to white light TURB (4.5-32.7%
vs. 25.2-53.1%, respectively); the odds ratio of residual
tumor for PDD compared to white light was 0.28 while the
relative risk of residual disease was 2.77-fold higher with
white light (18).

Finally, it should be underlined that second look TURB
implies a new surgical procedure requiring a general or
locoregional anesthesia and, as all surgical procedures, is
not free of risks and adverse events specifically in the elderly
bladder cancer population (58). Moreover, it represents a
cause of anxiety and discomfort for the patient that, in this
period (2 to 6 weeks after TURB) is maybe still suffering
from symptoms related to the first resection. Finally, the
economic burden of a second look TURB and its impact on
waiting lists should be taken into consideration.

Based on these evidences, it is conceivable and desirable
that, in the next future, second look TURB could be
avoided in a well-selected cohort of patients such as, for
example, those with small lesions and those receiving EBRT
under PDD when a macroscopically complete resection and
DM in the specimen on pathologic assessment is achieved.
Future studies are encouraged to test this hypothesis in
order to improve bladder cancer management, patients’
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quality of life and health systems costs.

Conclusions

() Potential benefits of a timely second look TURB in
patients with T1HG bladder cancer outweigh the
risks compared to the alternatives.

(II) Advantages of second look TURB mainly rely on the
limitations of first resection (staging inaccuracy and
high rate of residual cancer).

(@) Detrusor muscle in the TURB specimen seems to
abrogate some of the benefits of the second look TURB.

(IV) Due to the detrimental impact of second look TURB
on patients’ quality of life and health care costs, future
studies aiming to identify a category of well-selected
patients in which this procedure could be safely
avoided are mandatory.

(V) Novel surgical endoscopic technologies such as EBRT
and fluorescence cystoscopy seem to help to pave
the way to achieving an optimal first TURB so that a
second look TURB becomes unnecessary.
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Supplementary

Table S1 Studies reporting the advantages of second look TURB for high-risk non-muscle invasive bladder cancer

Main study features

1st TURB features and BCG

Second look TURB results and outcomes

Authors Other findings (second look TURB prognostic/clinical value /complications)
n Pub Year  Type  Accrual Years Intervention T1 Initial Pathology 1st TURB complete BCG Upstaging to T2 % [n] Residual disease % [n] Recurrence % [n] Follow up Progression % [n] Followup CSD % [n]

Herr et al. 352 2007 R 1992-2004 reTURB T1 n=352 N 352 2.5[9] 58.0 [203] 66.0 5ys 35.0[123] 5ys - Second look TURB pathology predicts initial BCG response, 5-ys RFS and 5-ys PFS
Second look TURB pathology on multivariate analysis independent predictor of BCG response
and PFS

Bishr et al. 94 2014 R 2006-2010 reTURB T1 n=65 N - 14.0[13] 52.0 [49] - - - - - Second look TURB T stage on multivariate analysis independent predictor of RFS and PFS

72 83.0 [60] - - 64.0 [46] 325mo  22.0[16] 32.5 mo -
Gendy et al. 1,209 2016 R 2008-2013 - - N - - - - 3-6 mo - - - Second look TURB group higher PFS for TaHG and T1
85 reTURB All 9.4 [8] 77.6 [66] 47.0 [40] -
TaHG n=37 2.7 1] 70.3 [26] 56.8 [21]
T1 n=48 14.6 [7] 83.4 [40] 39.6 [19]
270 No reTURB All - - 83.3 [225]
TaHG n=167 - - 82.5[138]
T1 n=103 - - 84.0 [87]
Gontero et al.* 2,451 2016 R 1990-2011 Y 100.0 5.2ys - - - Second look TURB borderline significant positive impact on RFS, time to progression, duration
935 eTURB 713 of CSS when muscle not present at first TURB specimen
276 No muscle T1G3 n=244 Excluded 85.9 58.3 [161] 13.8 [38] 6.9 [19]
624 Muscle T1G3 n=512 Excluded 65.2 55.0 [343] 19.2 [120] 9.8 [61]
1,342 No reTURB
130 No muscle T1G3 n=110 - 60.0 [60] 21.5[28] 11.5[15]
1,092 Muscle T1G3 n=967 - 48.6 [531] 20.2 [221] 8.6 [94]

Palou et al.* 935 2018 R 1990-2011 reTURB T1G3 n=848 Y 100.0 excluded 71.3 [667] 54.8 [512] >5.2ys 17.8 [166] 9.1 [85] Second look TURB pathology predicts recurrence and progression
On multivariate analysis second look TURB was the most important prognostic factor for time
to recurrence, progression and CSD

Lazica et al. - 2013 R 2007-2011 reTURB TaHG N - 5.7 [5]to T1 41.4 [36] - - - - - -

Sfakianos et al. 894 2006 R 1994-2006 reTURB T1 n=409 N 100.0 - 55.5 [496] 61.6 5ys - - - On multivariate analysis and improved PFS at 5 years second look TURB associated

265 No reTURB _ _ 770 5ys _ _ _ with improved RFS at 3 mo, 6 mo and 5 years
p<0.001

Tae et al. 198 2017 R 2004-2013 reTURB T1 n=161 N - - 54.0 [107] 52.0 [103] - 9.6 [19] - - On multivariate analysis second look TURB pathology (HG) significant predictor of progression
and shorter time to progression

Gordon et al. 932 2017 R 1994-2009 - - N - - - - 49 mo - - - On multivariate analysis second look TURB associated with improved CSS and OS

229 reTURB" 16.5 [38] 60.2 [138] 27.2 [126] 20.0 [46]
703 No reTURB" - - - 10.5 [49] 22.9[161]
Angulo et al. 209 2014 R 1981-2006 T1G3 n=209 Y 0 - - - 59ys - - - 9.3% complications
162 reTURB 0 7.4[12] 29.8 [45] 4.6 [7] 3 mo 3.8 [6] 12 mo 6.8% minor
47 No reTURB 0 - - 11.4 [5] 3 mo g 12 mo 2.5% major (1 ureteral stenosis, 2 urethral stenosis, 1 sepsis)
P=0.06
Hashine et al. 171 2016 1993-2013 T1HG n=171 N - - - - - - - - On multivariate analysis second look TURB associated with improved OS
79 reTURB 1.3[1] 58.2 [46] 57.4 10ys
92 No reTURB - - - -
Kamiya et al. 198 2017 R 1990-2013 reTURB T1 n=172 N 79.0 3.0 [5] 44.0 [87] 18.0 [36] 23.8mo  8.0[15] 23.8 mo 3.0 [5] -
Vasdev et al. 486 2012 R 2001-2008 - T1HG n=451 N 493mo - 49.3 mo - -
172 reTURB 53.0 [92] 6.9 [12] 54.6 [94] 35.0 50 mo 3.3[2] 50 mo
314 No reTURB 58.6 [184] - - 42.0 49 mo 14.4[19] 49 mo
P=0.15 P=0.02
Kim et al. 126 2012 RCT  2008-2009 High risk cancers Y Second look TURB independent prognostic factor for RFS in multivariate analysis
63 reTURB 33.3 3.8[2] 96.8 [61] 17.0 [8] 16 mo 2.6 16 mo - No complications occurred
63 No reTURB 41.2 23.0 [46] 172mo  19.9 17.2mo -
P=0.002 P>0.5
Divrik et al. 210 2010 RCT 2001-2005 Y - 66.1 mo On multivariate analysis second look TURB associated with improved RFS
105 reTURB HG n=56 7.6 [8] 33.3 [35] 41.0 [37] 5ys 7.0 [6] 5ys 16.7 [5] n=4 prolonged bleeding managed conservatively — n=1 epididymitis
98 No reTURB HG n=44 68.0 [70] 5ys 21.0 [28] 5ys 31.4 [35] n=1 acute urinary retention
P<0.001 P<0.001 P=0.038

*, same cohort of patients.



