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Purpose: To evaluate persistence rate on repeated transurethral resection of the bladder (re-TURB) 6
weeks after the first TURB in patients with pT1HG disease undergoing resection of the margins and bed
on Narrow Band Imaging.
Materials and methods: A consecutive series of patients undergoing TURB and a diagnosis of pT1 high
grade disease were prospectively enrolled. On initial TURB patients underwent classic white light
resection of the tumour followed by narrow band image (NBI) resection of margins and bed. After 6
weeks from the initial TURB, patients underwent a re-TURB under white light. Persistence rates on re-
TURB were recorded.
Results: Overall 797 patients underwent TURB, out of them 126 patients with pT1 high grade disease
were included in the study. The total number of lesions was 226 meaning 1.79 lesions per patient. On re-
TURB 24/126 (19%) of the patients presented residual disease with a total of 28/226 (12%) lesions
identified. All these patients presented a pTa residual disease. Out of them 8/21 (38%) presented bladder
cancer on the resection bed and 13/21 (62%) presented bladder cancer on margins.
Conclusion: Narrow Band Imaging trans-urethral resection of the bladder is an oncological effective
procedure in the treatment of pT1HG disease. The procedure has a 19% of persistence rate which is
inferior when compared to the available evidence on white light TURB. Further multicenter studies are
needed in order to validate our results.
© 2018 Elsevier Ltd, BASO ~ The Association for Cancer Surgery, and the European Society of Surgical

Oncology. All rights reserved.
Introduction

Non-muscle invasive bladder cancers (NMIBC) represent
approximately 70% of all newly diagnosed bladder tumours,
including stage Ta, stage T1 and carcinoma in situ (CIS) [1]. T1
bladder cancer represents 5%e20% of NMIBC and is defined as an
invasion of the lamina propria without invasion of the muscularis
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propria [2]. In patients with high-risk tumours, intravesical bacillus
Calmette-Gu�erin (BCG) immunotherapy after transurethral resec-
tion of the bladder (TURB) reduces the risk of tumour recurrence;
however failure may result in poor prognosis [3].

NMIBC exist on a continuum of risk in which patients with T1
high-grade (T1HG) bladder cancer are at the aggressive end of the
spectrum. Following classic transurethral resection of the bladder
(TURB) alone, T1HG bladder cancer has a 69%e80% recurrence rate
anda33%e48%chanceof progression tomuscle-invasivedisease [4].

In order to achieve an accurate staging and improve prognosis in
patients with pT1HG bladder cancer a second resection (re-TURB)
2e6 weeks after the initial TURB (iTURB) is recommended by the
latest EAU guidelines [5]. At time of re-resection, 45%e76% of pa-
tients present residual bladder cancer and 29%e40% are upstaged
to muscle-invasive disease [6]. However, re-TURB remains poorly
performed ranging from 7 to 49% across different tertiary centers
highlighting a poor adherence to guidelines worldwide [7e10].
opean Society of Surgical Oncology. All rights reserved.
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Table 1
Characteristics of the cohort population.

Sex (M/F) 71/55
Age 69 ± 4.2
Status
Primitive 72/126 (57%)
Recurrent 54/126 (43%)
Focality
Unifocal 57/126 (45%)
Multifocal 69/126 (55%)
Dimensions
<3 cm 58/126 (46%)
>3 cm 68/126 (54%)
Positive Bed Resection 99/126 (79%)
Positive Margins 81/126 (64%)
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Notwithstanding the importance of re-TURB, the main goal of
the surgeon should be improvement in quality of the initial
resection (iTURB). re-TURB can be considered a quality control of
the iTURB [5]. Narrow-band imaging (NBI) has been recently
introduced to enhance the contrast between normal urothelium
and hyper-vascular cancer tissue. According to the latest systematic
review and metanalysis, the use of NBI showed a reduction in the 3
months, 12 months and 24months recurrence risk when compared
to white light (WL) [11,12]. NBI improves tumour visibility by
enhancing the contrast between vascularized lesions and normal
mucosal [13e15], therefore the use of NBI when resecting margins
and bed of the resection should guarantee a more accurate and
complete iTURB.

With this knowledge in mind the aim of our study was to
evaluate persistent rates on re-TURB (performed 6 weeks after
iTURB), in patients with pT1HG disease undergoing resection of the
margins and bed using Narrow Band Imaging during iTURB.

Materials and methods

After an internal review board approval, all patients with a
pT1HG diagnosis on TURB between March 2013 and April 2014
were prospectively enrolled. All patients signed an informed con-
sent and all the procedures were performed in accordance to the
Declaration of Helsinki. All patients underwent clinical history and
physical examination before TURB. Patients with no detrusor
muscle in the specimens were excluded from the analysis.

Surgical procedure

All patients were submitted to WL iTURB plus NBI classic re-
sections of the margins and bed in the same surgery session.
Focality, number of lesions and dimensions were recorded.

All transurethral resections were performed using a 26 Ch
resectoscope (Olympus, Tokyo, Japan), using a 30� optics with an
ESG 400 scalpel, bipolar generator (Olympus, Tokyo, Japan). Saline
solution was used as irrigation fluid. Resection of each lesion was
carried out with classic technique resection [16]. After WL resec-
tion, the NBI light was used and TURB was performed on the
margins and on the bed. More specifically, the four margins (up,
down, left and right) of the lesion were resected with a median
width of 2 mm however if NBI showed suspicious tissue the
resection was extended. Resection of the bed was carried out to
include detrusor muscle in the specimen. Six weeks after the initial
re-TURB was performed under WL. All the material removed from
the margins and/or from the bottom, was sent separately for his-
tological examination. All procedures were carried out under
regional anaesthesia by a single experienced surgeon (RG).

Histological analysis

Each single lesion was analysed by a single dedicated uro-
pathologist blinded of all clinical data. Staging was given in accor-
dance with the TNM classification (TNM 2009, Union International
Contre le Cancer) [2] and graded according to the World Health
Organization 2004 [17].

Statistical evaluation

Statistical analysis was performed using SPSS 24.0 software
(SPSS Inc, Chicago, IL, USA). Evaluation of data distribution
confirmed a not normal distribution of the study dataset. Differ-
ences between groups of patients in medians for quantitative var-
iables and differences in distributions for categorical variables were
tested with the Kruskal Wallis one-way analysis of variance and
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Chi-square test, respectively. An alpha value of 5% was considered
as the threshold for significance.
Results

Overall 797 patients underwent TURB, out of them 126 patients
with pT1HG disease were included in the study. Out of the 126
patients enrolled 71 (56%) were males. Characteristics of the cohort
are described in Table 1.

The total number of lesions was 226 meaning 1.79 lesions per
patient. At the initial TURB using NBI the presence of tumour on the
bed, on the margins and in both sites was detected in 6%, 37% and
35% of the cases respectively.

On re-TURB 24/126 (19%) of the patients presented residual
disease with a total of 28/226 lesions identified (12%). All the le-
sions were pTa on histological examination. Out of them 8/28 (28%)
presented bladder cancer on the resection bed, 13/28 (46%) pre-
sented bladder cancer on margins and 7/28 (25%) on both. When
comparing patients with and without residual disease on re-TURBT,
no statistically significant differences in terms of status, focality,
dimension, positivity of bed resection and positivity of margins
were recorded (Table 2).
Discussion

The present study evaluates the risk of persistence on re-TURB
(performed 6 weeks after initial TURB), in pT1HG patients under-
going TURB of margins and bed using NBI technology. Standing to
our results persistence rate at 6 weeks is 19% which is lower than
the available series using WL TURB. Moreover, we observed on
iTURB residual tumour in 78% of the lesions when resecting mar-
gins and bed on NBI. The latter result highlights the importance of
resecting the margins and bed using NBI to achieve a complete
resection. Lastly, the lack of pT2 and pT1 disease on re-TURB sug-
gest NBI is an adequate tool to improve tumour staging on iTURB. To
our knowledge, this is the first study available describing persis-
tence rates on re-TURB in patients with pT1HG undergoing an ac-
curate resection of margins and bed using NBI technology.

TURB is the essential surgical procedure used to diagnose, stage
and treat primary and recurrent non-muscle invasive bladder tu-
mours. Although ideally the iTURB should complete, many factors
may jeopardize the quality of resection. These include the multi-
plicity, extent and location of tumours, surgical skills of the uro-
logical surgeon, quality of specimens provided and pathological
analysis [18]. The available literature often concentrates on
persistent rates in terms of number of patients with persistent
disease. However, when evaluating the accuracy of the resectionwe
strongly believe that persistency rates should be evaluated in terms
of lesions. Therefore, in our studywe carefully recorded the number
ging reduces persistence of cancer in patients with pT1 high grade
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Table 2
Characteristics of the cohort population according to re-TURBT resection outcomes.

Negative reTURBT 102/126: 81% Positive reTURBT 24/126: 19% p

Age 68 ± 3.2 70 ± 4.2 0.545
Status
Primitive 58/102 (57%) 14/24 (58%) 0.896
Recurrent 44/102 (43%) 10/24 (42%)
Focality
Unifocal 46/102 (45%) 11/24 (46%) 0.948
Multifocal 56/102 (55%) 13/24 (54%)
Dimensions
<3 cm 45/102 (44%) 13/24 (54%) 0.374
>3 cm 57/102 (56%) 11/24 (46%)
Positive Bed Resection on iTURB 79/102 (81%) 20/24 (62%) 0.527
Positive Margins on iTURB 65/102 (67%) 16/24 (52%) 0.787
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of lesions and their location and then evaluated the persistence of
disease for each lesion. The persistence rate on re-TURBwhen using
NBI during iTURB is then 12% which is an excellent result specially
when considering that the main goal of TURB is to remove all
possible sites of tumours.

The latest EAU guidelines underline the importance of the
quality of TURB to achieve a good prognosis [5]. In our series all the
operations were performed by a single experienced surgeon and all
the specimens included detrusor muscle. The accurate resection of
bed and margins on NBI during first TURB revealed bladder cancer
in 78% of the lesions and in 17 cases (patients excluded from the
analysis) revealed muscle invasive bladder cancer. Given the high
percentage of lesions observed in the margins and bed on first
TURB and the low persistence rate on re-TURB, the use of NBI
technology seems essential to guarantee a complete resection and
staging of the disease. As stated by the latest EAU guidelines re-
TURB should be performed to evaluate the quality of the initial
resection.

Since the initial resection of the bladder is often incomplete, re-
TURB is considered essential specially in patients with high risk
disease to improve staging and recurrence rates. In 2002 Schips and
colleagues, evaluated the value of re-TURB in patients with newly
diagnosed bladder cancer [19]. According to their results, up to
36.4% of the patients presented residual disease and approximately
10% were under-staged [19]. They concluded reTURB is justified
specially in patients with HG bladder cancer. Similar results were
reported by Angulo and Grimm confirming the poor quality of
initial resections [20,21]. The latest metanalysis [22] including 29
studies found a pooled persistence rate of 61% and a pooled risk of
under-staging of 15%. in pT1HG patients.

Although reTURB is an effective procedure to improve staging
and management of NMIBC, as much as 40% of patients will be
overtreated. Ideally if the surgeon could improve the quality of the
initial resection, reTURB would not be necessary. NBI and photo-
dynamic diagnosis have been recently introduced to improve
tumour visualization and quality of resection.

The role of NBI technology in reducing recurrence rate after
TURB has been recently analysed in a metanalysis by Kang and
colleagues [11]. According to their results, NBI-TUR in NMIBC was
associated with a significant benefit in the 3-mo (RR: 0.39; 95% CI,
0.26e0.60; p < 0.0001), 1-yr (RR: 0.52; 95% CI, 0.40e0.67;
p < 0.00001) and 2-yr (RR: 0.60; 95% CI, 0.42e0.85; p ¼ 0.004)
recurrence risks compared with WLI-TUR [11]. As well, the role of
NBI in NMIBC staging has been evaluated by Kim and colleagues in
their prospective randomized trial to investigate the value of im-
mediate second resection of the tumour bed [23]. The study authors
stated that immediate second resection of the tumour bed after
complete TURB improved the effectiveness of the resection by
immediately confirming the presence of MP in the specimen and
Please cite this article in press as: Giulianelli R, et al., Narrow Band Ima
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accurately differentiating muscle-invasive diseases. The main ad-
vantages of the immediate second resection were precise predic-
tion on final pathology results and reduced early recurrence.
Moreover, NBI technology improves persistent lesions not visible in
WL in 12e20% of the cases [24]. The risk of under-staging after
TURB has been reported in up to 50% of the patients, however ac-
cording to our results this risk is minimized when applying NBI
technology considering that no pT1 or pT2 disease was found on
reTURB. Specially, we strongly believe that the use of NBI tech-
nology when resecting the base and the margins of the lesions
enables a better staging of the disease.

Standing to the available evidence NBI technology improves
cancer detection, staging and recurrence rates however photody-
namic diagnosis (PDD) and SPIES technology (Karl Storz, Tuttlingen,
Germany) have been proposed as an alternative to this technology.
Photodynamic diagnosis (PDD) is performed using violet light after
intravesical instillation of 5-aminolaevulinic acid (ALA) or hexami-
nolaevulinic acid (HAL). Chou and colleagues in their recent
metanalysis have successfully confirmed the role of PDD in reducing
recurrence rateswhen compared toWL (RR 0.59, 95% CI 0.40 to 0.88,
I2 ¼ 69%) [25]. Moreover, PDD may be associated with a decreased
risk of progression, but more studies with long-term follow up are
needed to better understand the effects of the photosensitizer used
on progression [25]. Although many trials have assessed NBI and
PDD vs WLC, head to head RCT between NBI and PDD are lacking
[26]. Lee et al. addressed this issue in their network metanalysis
comparing these visualization technologies [27]. According to their
results the recurrence rate of cancers resected using PDD versus NBI
did not significantly differ. They concluded that the recurrence rate
of some bladder cancers can be decreased by the implementation of
either PDD- and NBI-assisted TURB [27]. Certainly, a well-designed
comparative study between both visualization systems (NBI vs
PDD) is needed to understand which method is the most accurate.
Moreover, to our knowledge no studies using PDD have looked at
persistence rates on re-TURB. PDD technology is not available in our
center, otherwise the inclusion of a comparative arm would have
certainly enhanced the scientific quality of our paper. The absence of
this data can be acknowledged as a limitation of this study. SPIES
technology is based on themodular IMAGE1 S camera platform that
incorporates four different visualization modes [28]. The first pilot
study evaluated the variability in interpretation of the same bladder
mucosa image using the four different modalities and WLI. The
technology improved interobserver agreement when compared to
WL [29]. A RCT endorsed by the CROES in 2015 comparing the
recurrence rate in patients treatedwith SPIES-assisted vs.WLI TURB
is still ongoing and therefore SPIES is to be considered an experi-
mental technology [30].

The present study has other limitations. The study is a single
center study, therefore our results apply to the enrolled population
ging reduces persistence of cancer in patients with pT1 high grade
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and may be not representative of other cohorts. The lack of a
control group may be a limitation, however for ethical reasons we
didn't want to perform TURBwithout NBI technology in any patient
given the well-known results in terms of recurrence rates. As well
the number of patients may be a possible bias, however we selected
only pT1HG tumours from a larger cohort and to our knowledge
this is the largest and only cohort evaluating the persistence of
disease on re-TURB using NBI technology during the iTURB.
Moreover, the lack of data on increase in surgical time by the use of
NBI may be considered a possible limitation of our study. However,
in our experience, the activation of NBI light takes just few seconds
and we don't think surgical time is increased significantly when
compared to classic WL TURB. Further studies addressing this issue
should be performed. Lastly, the lack of follow up is a possible
limitation of our study. However, the study was designed pro-
spectively to investigate the possible role of NBI in improving the
quality of the initial resection and therefore the lack of follow up do
not alter the primary objective of the study neither our conclusions.

Conclusions

The use of NBI technology in the resection of margins and base
improves persistence rates on re TURB in patients with pT1HG
disease. Moreover, we didn't observed any pT2 disease in reTURB. If
our results should be confirmed in further large multicentre cohort
studies, NBI technology may have a role in improving the initial
staging of the disease.

Sources for funding

None.

Authorship

Authors have made a substantial contribution to the following:
Roberto Giulianelli: research design, acquisition, analysis and

interpretation of data; draft the paper, approved the submitted and
final versions.

Barbara Cristina Gentile: research design, acquisition of data;
revised the paper critically; approved the submitted and final
versions.

Gabriella Mirabile: research design, analysis of data; revised the
paper critically; approved the submitted and final versions.

Luca Albanesi: research design, interpretation of data; revised
the paper critically; approved the submitted and final versions.

LucaMavilla: research design, interpretation of data; revised the
paper critically; approved the submitted and final versions.

Paola Tariciotti: research design, acquisition, analysis and
interpretation of data; drafted the paper or; approved the sub-
mitted and final versions.

Giorgio Rizzo: research design, acquisition of data; revised the
paper critically; approved the submitted and final versions.

Francesco Fabi: research design, interpretation of data; revised
the paper critically; approved the submitted and final versions.

Cristina Falavolti: research design, acquisition of data; revised
the paper critically; approved the submitted and final versions.

Pietro Aloisi: research design, analysis and interpretation of
data; drafted the paper; approved the submitted and final versions.

Giorgio Vincenti: research design, analysis and interpretation of
data; drafted the paper; approved the submitted and final versions.

Giorgia Tema: research design, acquisition of data; revised the
paper critically; approved the submitted and final versions.

Riccardo Lombardo: research design, acquisition, analysis and
interpretation of data; drafted the paper or; approved the sub-
mitted and final versions.
Please cite this article in press as: Giulianelli R, et al., Narrow Band Ima
bladder cancer, European Journal of Surgical Oncology (2018), https://do
Competing interests

The authors have no competing interests.
Acknowledgements

None.
References

[1] Wong MCS, Fung FDH, Leung C, Cheung WWL, Goggins WB, Ng CF. The global
epidemiology of bladder cancer: a joinpoint regression analysis of its inci-
dence and mortality trends and projection. Sci Rep [Internet] 2018 Dec
18;8(1):1129 [cited 2018 May 1] Available from: http://www.nature.com/
articles/s41598-018-19199-z.

[2] Sobin LH, Gospodariwicz MWC, editors. TNM classification of malignant tu-
mors. seventh ed. Wiley-Blackwell; 2009. p. 262e5.

[3] Sylvester RJ, Brausi MA, Kirkels WJ, Hoeltl W, Calais Da Silva F, Powell PH, et al.
Long-term efficacy results of EORTC genito-urinary group randomized phase 3
study 30911 comparing intravesical instillations of epirubicin, Bacillus calm-
ette-gu�erin, and Bacillus calmette-gu�erin plus isoniazid in patients with in-
termediate- and high-risk stage Ta T1 urothelial carcinoma of the bladder. Eur
Urol [Internet] 2010 May;57(5):766e73 [cited 2018 May 1] Available from:
http://www.ncbi.nlm.nih.gov/pubmed/20034729.

[4] van Rhijn BWG, Burger M, Lotan Y, Solsona E, Stief CG, Sylvester RJ, et al.
Recurrence and progression of disease in nonemuscle-invasive bladder can-
cer: from epidemiology to treatment strategy. Eur Urol [Internet] 2009
Sep;56(3):430e42 [cited 2018 May 1] Available from: http://www.ncbi.nlm.
nih.gov/pubmed/19576682.

[5] Babjuk M, B€ohle A, Burger M, Comp�erat E, Kaasinen E, Palou J, et al. EAU
guidelines on bladder cancer. 2016. p. 1e45.

[6] Lazica DA, Roth S, Brandt AS, B€ottcher S, Mathers MJ, Ubrig B. Second tran-
surethral resection after Ta high-grade bladder tumor: a 4.5-year period at a
Single University Center. Urol Int [Internet] 2014;92(2):131e5 [cited 2018
May 1] Available from: http://www.ncbi.nlm.nih.gov/pubmed/23988813.

[7] Gontero P, Oderda M, Altieri V, Bartoletti R, Cai T, Colombo R, et al. Are referral
centers for non-muscle-invasive bladder cancer compliant to EAU guidelines?
A report from the vesical antiblastic therapy Italian study. Urol Int [Internet]
2011;86(1):19e24 [cited 2018 May 24] Available from: https://www.karger.
com/Article/FullText/321926.

[8] Gotto GT, Shea-Budgell MA, Dean Ruether J. Low compliance with guidelines
for re-staging in high-grade T1 bladder cancer and the potential impact on
patient outcomes in the province of Alberta. Can Urol Assoc J [Internet]
2016;10(1e2):33e8 [cited 2018 May 24] Available from: http://www.ncbi.
nlm.nih.gov/pubmed/26977204.

[9] Gendy R, Delprado W, Brenner P, Brooks A, Coombes G, Cozzi P, et al. Repeat
transurethral resection for non-muscle-invasive bladder cancer: a contem-
porary series. BJU Int [Internet] 2016 Apr;117(Suppl. 4):54e9 [cited 2018 May
24] Available from: http://doi.wiley.com/10.1111/bju.13265.

[10] Holm€ang S. High-grade non-muscle-invasive bladder cancer: is re-resection
necessary in all patients before intravesical bacillus Calmette-Gu�erin treat-
ment? Scand J Urol [Internet] 2013 Oct 11;47(5):363e9 [cited 2018 May 24]
Available from: http://www.tandfonline.com/doi/full/10.3109/21681805.
2013.769461.

[11] Kang W, Cui Z, Chen Q, Zhang D, Zhang H, Jin X. Narrow band imaging-
assisted transurethral resection reduces the recurrence risk of non-muscle
invasive bladder cancer: A systematic review and meta-analysis. Oncotarget
[Internet] 2017 Apr 4;8(14):23880e90 [cited 2018 Apr 30] Available from:
http://www.ncbi.nlm.nih.gov/pubmed/27823975.

[12] Naito S, Algaba F, Babjuk M, Bryan RT, Sun Y-H, Valiquette L, et al. The clinical
research office of the endourological society (CROES) multicentre randomised
trial of narrow band imagingeassisted transurethral resection of bladder
tumour (TURBT) versus conventional white light imagingeassisted TURBT in
primary nonemuscle-invasive bladder cancer patients: trial protocol and 1-
year results. Eur Urol [Internet] 2016 Sep;70(3):506e15 [cited 2018 May 1]
Available from: http://www.ncbi.nlm.nih.gov/pubmed/27117749.

[13] Liu J-J, Droller MJ, Liao JC. New optical imaging technologies for bladder
cancer: considerations and perspectives. J Urol [Internet] 2012 Aug;188(2):
361e8 [cited 2018 Feb 20] Available from: http://linkinghub.elsevier.com/
retrieve/pii/S0022534712034155.

[14] Herr HW. Narrow-Band Imaging Evaluation of Bladder Tumors. Curr Urol Rep
[Internet] 2014 Apr 22;15(4):395 [cited 2018 Feb 20] Available from: http://
www.ncbi.nlm.nih.gov/pubmed/24652533.

[15] Cauberg ECC, Kloen S, Visser M, de la Rosette JJMCH, Babjuk M, Soukup V, et al.
Narrow band imaging cystoscopy improves the detection of non-muscle-
invasive bladder cancer. Urology [Internet] 2010 Sep;76(3):658e63 [cited
2018 Feb 20] Available from: http://linkinghub.elsevier.com/retrieve/pii/
S0090429510000142.

[16] Babjuk M. Transurethral resection of nonemuscle-invasive bladder cancer.
Eur Urol Suppl [Internet] 2009;8:542e8 [cited 2018 Apr 29] Available from:
http://eu-acme.org/europeanurology/upload_articles/Babjuk Sept Supp.pdf.
ging reduces persistence of cancer in patients with pT1 high grade
i.org/10.1016/j.ejso.2018.06.004

http://www.nature.com/articles/s41598-018-19199-z
http://www.nature.com/articles/s41598-018-19199-z
http://refhub.elsevier.com/S0748-7983(18)31125-9/sref2
http://refhub.elsevier.com/S0748-7983(18)31125-9/sref2
http://refhub.elsevier.com/S0748-7983(18)31125-9/sref2
http://www.ncbi.nlm.nih.gov/pubmed/20034729
http://www.ncbi.nlm.nih.gov/pubmed/19576682
http://www.ncbi.nlm.nih.gov/pubmed/19576682
http://refhub.elsevier.com/S0748-7983(18)31125-9/sref5
http://refhub.elsevier.com/S0748-7983(18)31125-9/sref5
http://refhub.elsevier.com/S0748-7983(18)31125-9/sref5
http://refhub.elsevier.com/S0748-7983(18)31125-9/sref5
http://refhub.elsevier.com/S0748-7983(18)31125-9/sref5
http://www.ncbi.nlm.nih.gov/pubmed/23988813
https://www.karger.com/Article/FullText/321926
https://www.karger.com/Article/FullText/321926
http://www.ncbi.nlm.nih.gov/pubmed/26977204
http://www.ncbi.nlm.nih.gov/pubmed/26977204
http://doi.wiley.com/10.1111/bju.13265
http://www.tandfonline.com/doi/full/10.3109/21681805.2013.769461
http://www.tandfonline.com/doi/full/10.3109/21681805.2013.769461
http://www.ncbi.nlm.nih.gov/pubmed/27823975
http://www.ncbi.nlm.nih.gov/pubmed/27117749
http://linkinghub.elsevier.com/retrieve/pii/S0022534712034155
http://linkinghub.elsevier.com/retrieve/pii/S0022534712034155
http://www.ncbi.nlm.nih.gov/pubmed/24652533
http://www.ncbi.nlm.nih.gov/pubmed/24652533
http://linkinghub.elsevier.com/retrieve/pii/S0090429510000142
http://linkinghub.elsevier.com/retrieve/pii/S0090429510000142
http://eu-acme.org/europeanurology/upload_articles/Babjuk%20Sept%20Supp.pdf


R. Giulianelli et al. / European Journal of Surgical Oncology xxx (2018) 1e5 5
[17] May M, Brookman-Amissah S, Roigas J, Hartmann A, St€orkel S, Kristiansen G,
et al. Prognostic accuracy of individual uropathologists in noninvasive urinary
bladder carcinoma: a multicentre study comparing the 1973 and 2004 World
Health Organisation classifications. Eur Urol [Internet] 2010 May;57(5):850e8
[cited 2018 Apr 29] Available from: http://www.ncbi.nlm.nih.gov/pubmed/
19346063.

[18] Mariappan P, Finney SM, Head E, Somani BK, Zachou A, Smith G, et al. Good
quality white-light transurethral resection of bladder tumours (GQ-
WLTURBT) with experienced surgeons performing complete resections and
obtaining detrusor muscle reduces early recurrence in new non-muscle-
invasive bladder cancer: validation across time and place and recommen-
dation for benchmarking. BJU Int [Internet] 2012 Jun;109(11):1666e73
[cited 2018 Apr 30] Available from: http://www.ncbi.nlm.nih.gov/pubmed/
22044434.

[19] Schips L, Augustin H, Zigeuner RE, Gall�e G, Habermann H, Trummer H, et al.
Is repeated transurethral resection justified in patients with newly diag-
nosed superficial bladder cancer? Urology [Internet] 2002 Feb;59(2):220e3
[cited 2018 May 1] Available from: http://www.ncbi.nlm.nih.gov/pubmed/
11834389.

[20] Angulo JC, Palou J, García-Tello A, de Fata FR, Rodríguez O, Villavicencio H.
Segunda resecci�on transuretral y pron�ostico del c�ancer de vejiga no músculo-
invasivo de alto grado en pacientes que no reciben bacilo de Calmette-Gu�erin.
Actas Urol�ogicas Espa~nolas [Internet] 2014 Apr;38(3):164e71 [cited 2018 Feb
25] Available from: http://www.ncbi.nlm.nih.gov/pubmed/24613147.

[21] Grimm M-O, Steinhoff C, Simon X, Spiegelhalder P, Ackermann R, Vogeli TA.
Effect of routine repeat transurethral resection for superficial bladder cancer:
a long-term observational study. J Urol [Internet] 2003 Aug;170(2 Pt 1):433e7
[cited 2018 Feb 20] Available from, http://linkinghub.elsevier.com/retrieve/
pii/S0022534705633447.

[22] Naselli A, Hurle R, Paparella S, Buffi NM, Lughezzani G, Lista G, et al. Role of
restaging transurethral resection for T1 nonemuscle invasive bladder cancer:
a systematic review and meta-analysis. Eur Urol Focus [Internet] 2017 Jan 13
[cited 2018 Feb 20] Available from: http://www.ncbi.nlm.nih.gov/pubmed/
28753839.

[23] Kim W, Song C, Park S, Kim J, Park J, Kim SC, et al. Value of immediate second
resection of the tumor bed to improve the effectiveness of transurethral
resection of bladder tumor. J Endourol [Internet] 2012 Aug;26(8):1059e64
[cited 2018 Feb 23] Available from: http://www.ncbi.nlm.nih.gov/pubmed/
22390720.
Please cite this article in press as: Giulianelli R, et al., Narrow Band Ima
bladder cancer, European Journal of Surgical Oncology (2018), https://do
[24] Giulianelli R, Gentile BC, Albanesi L, Tariciotti P, Mirabile G. Narrow band
imaging (NBI) cystoscopy and assisted bipolar TURBT: a preliminary experi-
ence in a single centre. Arch Ital di Urol Androl organo Uff [di] Soc Ital di Ecogr
Urol e Nefrol [Internet] 2017 Oct 3;89(3):232e5 [cited 2018 Feb 23] Available
from: http://www.pagepressjournals.org/index.php/aiua/article/view/aiua.
2017.3.232.

[25] Chou R, Selph S, Buckley DI, Fu R, Griffin JC, Grusing S, et al. Comparative
effectiveness of fluorescent versus white light cystoscopy for initial diagnosis
or surveillance of bladder cancer on clinical outcomes: systematic review and
meta-analysis. J Urol [Internet] 2017 Mar;197(3):548e58 [cited 2018 May 1]
Available from: http://www.ncbi.nlm.nih.gov/pubmed/27780784.

[26] Drejer D, B�eji S, Oezeke R, Nielsen AM, Høyer S, Bjerklund Johansen TE, et al.
Comparison of white light, photodynamic diagnosis, and narrow-band im-
aging in detection of carcinoma in situ or flat dysplasia at transurethral
resection of the bladder: the DaBlaCa-8 study. Urology [Internet] 2017
Apr;102:138e42 [cited 2018 May 1] Available from: http://linkinghub.
elsevier.com/retrieve/pii/S0090429516309050.

[27] Lee JY, Cho KS, Kang DH, Jung H Do, Kwon JK, Oh CK, et al. A network meta-
analysis of therapeutic outcomes after new image technology-assisted tran-
surethral resection for non-muscle invasive bladder cancer: 5-amino-
laevulinic acid fluorescence vs hexylaminolevulinate fluorescence vs narrow
band imaging. BMC Cancer [Internet] 2015 Aug 1;15(1):566 [cited 2018 May
1] Available from: http://bmccancer.biomedcentral.com/articles/10.1186/
s12885-015-1571-8.

[28] Mari A, Abufaraj M, Gust KM, Shariat SF. Novel endoscopic visualization
techniques for bladder cancer detection. Curr Opin Urol [Internet] 2017
Oct;28(2):1 [cited 2018 May 1] Available from: http://www.ncbi.nlm.nih.gov/
pubmed/29045251.

[29] Kamphuis GM, de Bruin DM, Brandt MJ, Knoll T, Conort P, Lapini A, et al.
Comparing image perception of bladder tumors in four different Storz pro-
fessional image enhancement system modalities using the íSPIES App. J
Endourol [Internet] 2016 May;30(5):602e8 [cited 2018 May 1] Available
from: http://online.liebertpub.com/doi/10.1089/end.2015.0687.

[30] Gravas S, Stenzl A. The Storz professional image enhancement system(spies)
nonmuscle-invasive bladder cancer study:a multicenter international ran-
domized controlled study. J Endourol [Internet] 2014 Nov;28(11):1254e5
[cited 2018 May 1] Available from: http://online.liebertpub.com/doi/abs/10.
1089/end.2014.1651.
ging reduces persistence of cancer in patients with pT1 high grade
i.org/10.1016/j.ejso.2018.06.004

http://www.ncbi.nlm.nih.gov/pubmed/19346063
http://www.ncbi.nlm.nih.gov/pubmed/19346063
http://www.ncbi.nlm.nih.gov/pubmed/22044434
http://www.ncbi.nlm.nih.gov/pubmed/22044434
http://www.ncbi.nlm.nih.gov/pubmed/11834389
http://www.ncbi.nlm.nih.gov/pubmed/11834389
http://www.ncbi.nlm.nih.gov/pubmed/24613147
http://linkinghub.elsevier.com/retrieve/pii/S0022534705633447
http://linkinghub.elsevier.com/retrieve/pii/S0022534705633447
http://www.ncbi.nlm.nih.gov/pubmed/28753839
http://www.ncbi.nlm.nih.gov/pubmed/28753839
http://www.ncbi.nlm.nih.gov/pubmed/22390720
http://www.ncbi.nlm.nih.gov/pubmed/22390720
http://www.pagepressjournals.org/index.php/aiua/article/view/aiua.2017.3.232
http://www.pagepressjournals.org/index.php/aiua/article/view/aiua.2017.3.232
http://www.ncbi.nlm.nih.gov/pubmed/27780784
http://linkinghub.elsevier.com/retrieve/pii/S0090429516309050
http://linkinghub.elsevier.com/retrieve/pii/S0090429516309050
http://bmccancer.biomedcentral.com/articles/10.1186/s12885-015-1571-8
http://bmccancer.biomedcentral.com/articles/10.1186/s12885-015-1571-8
http://www.ncbi.nlm.nih.gov/pubmed/29045251
http://www.ncbi.nlm.nih.gov/pubmed/29045251
http://online.liebertpub.com/doi/10.1089/end.2015.0687
http://online.liebertpub.com/doi/abs/10.1089/end.2014.1651
http://online.liebertpub.com/doi/abs/10.1089/end.2014.1651

	Narrow Band Imaging reduces persistence of cancer in patients with pT1 high grade bladder cancer
	Introduction
	Materials and methods
	Surgical procedure
	Histological analysis
	Statistical evaluation

	Results
	Discussion
	Conclusions
	Sources for funding
	Authorship
	Competing interests
	Acknowledgements
	References


