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Abstract

Purpose To evaluate the diagnostic accuracy of a second look narrow-band imaging (NBI) cystoscopy in the follow-up of
patients with NMIBC as compared to a second white light cystoscopy (WLI).

Patients and methods From August 2013 to October 2014, 600 patients with history of non-muscle invasive bladder cancer
(NMIBC), who presented for follow-up cystoscopy at an academic outpatient clinic, were randomized to flexible WLI-cys-
toscopy plus second look NBI-cystoscopy (n=300) or flexible WLI-cystoscopy plus second look WLI-cystoscopy (n=300)
in the same session. We analysed the detection rate of bladder tumours in second look cystoscopy as primary endpoint. In
addition, we evaluated recurrence rates before study enrolment and after transurethral resection (TUR-BT) in each group.
Results In 600 patients with a history of NMIBC, 78 out of 300 patients (26%) with WLI-NBI-cystoscopy and 70 out of
300 patients (23%) with WLI-WLI-cystoscopy were diagnosed with cancer recurrence (p =0.507). Overall, WLI-NBI
detected 404 and WLI-WLI 234 lesions, respectively. The second look cystoscopy detected 57 additional cancer lesions:
45 tumours in 18 patients with WLI-NBI and 12 tumours in 9 patients with WLI-WLI (p=0.035). After initial examina-
tion without tumour detection an improvement was determined by the second cystoscopy in 3 patients (75 vs. 78 pat.) with
WLI-NBI and in only one patient (69 vs. 70 pat.) with WLI-WLI (p =0.137). Second look cystoscopy did not influence the
detection of carcinoma in situ in both groups (p =0.120). After TUR-BT the median recurrence-free survival was 4 months
in 57 recurring patients (73%) in the group with WLI-NBI- and 6 months in 56 patients (80%) with WLI-WLI-cystoscopy
(p=0.373), respectively.

Conclusion Our study showed no differences in per-patient tumour detection between WLI and NBI. Although NBI has
significant benefits for detecting individual lesions overlooked by WLI-cystoscopy, this did not positively affect recurrence-
free survival after transurethral resection.
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Introduction

Urothelial cell cancer of the bladder is a common dis-
ease with a worldwide incidence of 9/100,000 men and
2.2/100,000 women [1, 2]. At primary diagnosis, about
80% of cases present as non-muscle invasive bladder cancer
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To improve the diagnostic and therapeutic approach of
NMIBC fluorescence endoscopic imaging techniques (pho-
todynamic diagnosis =PDD) have been introduced including
the use of 5-aminolevulinic acid (5-ALA) and hexaminole-
vulinate (HAL) [11, 12]. Fluorescence-guided biopsy and
resection increase the sensitivity especially for the detection
of CIS and there is evidence for reduction of recurrence
rates after TUR-BT [13, 14]. Narrow-band imaging (NBI)
is another novel endoscopic technique. NBI uses two band-
widths of illumination, 415 nm (blue) and 540 nm (green),
reducing the amount of red light. This increases the contrast
in the superficial tissue layers, allowing the differentiation of
microvascular mucosal and submucosal structures without
prior instillation of dyes. After encouraging results using
NBI in gastroenterologic endoscopy several reports have
demonstrated improvement of tumour detection rate in NBI-
cystoscopy as well [15-21].

The aim of the current study was to prospectively analyse
the impact of a second-look NBI-cystoscopy after WLI-cys-
toscopy in comparison with a second look WLI-cystoscopy
in the follow-up of patients with NMIBC in an urological
outpatient setting.

Patients and methods

The study was conducted as a single-center study in the
outpatient clinic “Praxisklinik Urologie Rhein Ruhr”
(PURR) in Miilheim, Germany, which is a cooperation of
five urologists. Ethical approval was obtained from the eth-
ics committee of the local medical association (Arztekam-
mer Nordrhein, Nr. 2013488). Patients with recurrent non-
muscle invasive transitional cell carcinoma of the bladder,
stage <pT1, who presented for follow-up cystoscopy, were
included in the study after oral and written information and
all participants signed a written consent form. Relevant
comorbidities, high-risk urothelial carcinoma and age were
no exclusion criteria.

Between August 2013 and October 2014, patients were
randomized to flexible WLI-cystoscopy plus second look
WLI-cystoscopy or flexible WLI-cystoscopy plus second
look NBI-cystoscopy in the same session (Fig. 1). Cystos-
copy was performed with a flexible instrument using a chip
on the tip technology (Olympus®©, Shinjuku, Japan). During
the first WLI-cystoscopy the tumour recurrence, the number
of detected tumours and the need for TUR-BT was docu-
mented: afterwards the monitor was switched off for 10 s
and a second look cystoscopy was performed by the same
urologist (Fig. 2). Indication for TUR-BT was set in the case
of tumour recurrence. In individual cases of multimorbid
elderly patients diagnosed with a clinically singular pTa low-
grade tumour, TUR-BT was postponed by 3 months followed
by further diagnostic cystoscopy.

@ Springer

Fig.1 pTa low-grade tumour, displayed in WLI-cystoscopy (a) and
NBI-cystoscopy (b); WLI white light imaging, NBI narrow-band
imaging

Due to the fact that PURR is an outpatient clinic, indi-
cated surgeries were performed in four cooperating hospitals
and the results of follow-up cystoscopy were communicated
by written medical reports. TUR-BT was performed using
WLI-technique.

SPSS 25 was used for statistical analysis: Mann—Whitney
U test (median and range for continuous variables) and Chi-
squared (percentage for categorical variables) analysis were
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10 sec. 10 sec.

2nd 2nd

NBI-cystoscopy WLI-cystoscopy

n= 78 patients n= 70 patients

n= 404 tumours n= 234 tumours

TUR-BT + Follow- TUR-BT + Follow-

Recurrence
after TUR-BT

Recurrence
after TUR-BT

n= 57 patients n= 56 patients

RFS= 4 month RFS= 6 month

Fig.2 Flow chart. WLI white light imaging, NBI narrow-band imag-
ing, TUR-BT transurethral resection of the bladder tumour, RFS
recurrence-free survival (median)

employed to compare perioperative and postoperative data
with statistical significance at p <0.05.

The study was supported by Olympus® with an unre-
stricted grant.

Results
From August 2013 to October 2014, a total of 600 patients

with a history of NMIBC were allocated to a WLI-NBI-
and WLI-WLI-cystoscopy in a 1:1 ratio (Fig. 2). Tumour

recurrence was found in 78 of 300 (26%) patients using
WLI-NBI-cystoscopy and in 70 of 300 (23%) patients in
the WLI-WLI-group (Table 1). Overall, 638 individual
tumours (404 vs. 234 tumours in WLI-NBI vs. WLI-WLI)
were detected (p=0.098). Second look cystoscopy detected
57 additional cancer lesions: 45 tumours in 18 patients in the
WLI-NBI- and 12 tumours in 9 patients in the WLI-WLI-
group (p=0.035). The median number of tumours in second
look cystoscopy for these 27 patients was 2 vs. 1 tumour in
WLI-NBI vs. WLI-WLLI, respectively. After initial exami-
nation without tumour detection a per-patient improvement
was determined by the second look cystoscopy in 3 patients
(75 vs. 78 pat.) with WLI-NBI and in only one patient
(69 vs. 70 pat.) with WLI-WLI (p =0.137). The baseline
characteristics of the patients are shown in Table 1. There
were no significant differences between the two groups in
age (p=0.969), sex (p=0.078), worst stage before study
enrolment (p =0.448), worst grade before study enrolment
(p=0.849), stage in TUR-BT (p=0.235) and recurrence-
free survival after TUR-BT (p=0.373). In 78 patients in the
WLI-NBI- and 70 patients in the WLI-WLI group the his-
topathological analysis of the subsequent TUR-BT showed
the following results: 68 (87%) pTa, 6 (8%) pTis, 2 (3%)
pT1, 1 (1%) pT2 and 1 (1%) PUNLMP in the NBI-WLI-
and 65 (93%) pTa, 1 (1%) pTis, 1 (1%) pT1, 0 pT2 and 3
(4%) PUNLMP in the WLI-WLI-group (p=0.235). With
17% vs. 6% high-grade tumours, TUR-BT detected signifi-
cantly more aggressive tumours in the WLI-NBI- than in
the WLI-WLI-group (p =0.042). Second look cystoscopy
did not influence detection of additional carcinoma in situ
(CIS) in both groups (p =0.120). In the WLI-NBI-group,
there were six patients with CIS while the initial examina-
tion already detected four lesions. In the WLI-WLI-group
only one patient with CIS was detected during the first
examination and no further lesion was detected by second
look cystoscopy. Subgroup analysis of patients with previous
CIS showed only one patient with recurrence of carcinoma
in situ in the WLI-NBI-group and no CIS recurrence in the
WLI-WLI-group. The subgroup analysis of patients with
previous pT1G3 showed in the WLI-WLI-group 3 patients
with more tumours in the second cystoscopy, but only with
pTa low-grade disease. In the WLI-NBI-group, two patients
with previous T1G3 were detected with a higher number of
pTa low-grade tumours. CIS was detected in one patient and
the recurrence of pT1G3 in one patient, but no stage shift
was observed due to the second cystoscopy. In nine patients
of the WLI-NBI-group, an area conspicuous in WLI-cys-
toscopy was not classified as a tumour due to lack of vascu-
larization in the NBI mode. Thus, TUR-BT could be spared.
In a total follow-up of 48 months, median recurrence-free
survival after TUR-BT was 4 months in 57 patients (73%)
in the WLI-NBI-group and 6 months in 56 patients (80%)
following WLI-WLI-cystoscopy (p =0.373), respectively.
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Table 1 Results

WLI-NBI WLI-WLI Overall p value
Number of patients 300 300 600 0.507
Patients with recur- 78 (26) 70 (23) 148
rence of bladder
cancer, n (%)
Age, years
Median (range) 76 (54-92) 75 (53-97) 76 (53-97) 0.969
Sex
Male, n (%) 56 (72) 59 (84) 115 (78) 0.078
Female, n (%) 22 (28) 11 (16) 33 (22)
Stage, worst before study enrolment, n (%)
Ta 67 (86) 62 (89) 129 (87) 0.449
TIS 4(5) 1(1) 503)
Tl 6 (8) 7 (10) 13 (9)
T 1(1) 0 1()
Grade, worst before study enrolment, n (%)
Low grade 59 (76) 54 (77) 113 (76) 0.849
High grade 19 (24) 16 (23) 35 (24)
Last recurrence before study enrolment, months
Median (range) 6 (2-180) 4 (2-95) 6 (2-180) 0.047
1st cystoscopy (both groups WLI)
Patients with 75 (96) 69 (99) 144 (97) 0.622
tumor, n
Number of tumors, 359 (0-24) 222 (0-15) 581 (0-24) 0.320
n
2nd cystoscopy
Patients with 78 (100) 70 (100) 148 (100)
tumor, n
Number of tumors, 404 (1-24) 234 (1-15) 638 (1-24) 0.098
n
Patients with improvement in 2nd cystoscopy
n (%) 18 (23) 9(13) 27 (18) 0.137
Additional tumors in 2nd cystoscopy
n 45 12 57 0.035
Median (range) 2 (1-5) 1(1-3) 2 (1-5)
Stage in TUR-BT, n (%)
Ta 68 (87) 65 (93) 131 (89) 0.235
TIS 6(8) 1() 7(5)
Tl 2(3) 1(1) 32
T2 1(1) 0 1(1)
PUNLMP 1(1) 3(5 4(3)
Grade in TUR-BT, n (%)
Low grade 65 (83) 66 (94) 131 (89) 0.042
High grade 13 (17) 4(6) 17 (11)
pTIS in 2nd cystoscopy
n (%) 6 (8) 1(1) 7(5) 0.120
Follow-up, months
Median (range) 7 (2-48) 9 (3-43) 8 (2-48) 0.968
Patients with recurrence after TUR-BT
n (%) 57 (73) 56 (80) 113 (76) 0.340
Recurrence-free survival after TUR-BT, months
Median (range) 4 (2-40) 6 (3-40) 6 (2-40) 0.373
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Discussion

Although approximately 10 years have passed since the
introduction of NBI in urology, the additional benefit at
the time of follow-up cystoscopy of patients with NMIBC
has not been investigated. The invention of a new visuali-
zation technique in cystoscopy faces two challenges: (1)
it should improve diagnostic accuracy in the detection of
bladder cancer; (2) the implementation of the technique
in the transurethral resection is able to reduce the risk of
recurrence and/or progression. Various studies have shown
an improvement in the detection rate of bladder tumours
using NBI, but it remains unclear whether the increased
detection rate is due to the second thorough inspection
of the bladder alone. Therefore, in our study all patients
with history of bladder cancer were first examined by
WLI-cystoscopy and then again in one group by WLI-
cystoscopy and in the other group by NBI-cystoscopy.
Our results again showed a significant benefit for NBI in
the detection of additional bladder tumours overlooked by
WLI cystoscopy. The second NBI-cystoscopy (WLI-NBI)
detected 45 additional tumours in 18 patients and the
second WLI-cystoscopy (WLI-WLI) 12 tumours in 9
patients (p =0.035); this resulted in a diagnostic improve-
ment in 23% of patients in the WLI-NBI- and 12% in the
WLI-WLI-group. However, at the patient level no sig-
nificant improvement was observed, as it was also noted
in our smaller series. [22]. After initial examination with-
out tumour detection an improvement was determined by
the second look cystoscopy in 3 patients (75 vs. 78 pat.)
with WLI-NBI and only one patient (69 vs. 70 pat.) with
WLI-WLI (p=0.137).

Herr et al. showed in 427 patients with NMIBC a higher
detection rate of bladder tumours using NBI-cystoscopy
and better visualization of carcinoma in situ [17]. In com-
parison to WLI-WLI-cystoscopy, our analysis showed no
statistical significance for the detection of CIS using NBI.
In the WLI-NBI-group there were 6 patients with CIS
while the initial examination already detected 4 lesions
(p=0.120). Pooling data of a meta-analysis of seven
studies including a total of 1040 patients demonstrated
an additional detection rate with a random-effect esti-
mate of 17% of patients (patient-level) with NMIBC, an
additional detection rate with a random-effect estimate of
24% of tumours (tumour-level) and an additional detec-
tion rate of carcinoma in situ on the tumour-level with
a random-effect estimate of 28% through the use of NBI
[23]. Similar results were found in a Chinese analysis of
179 patients at risk for NMIBC, in which 59 additional
tumours in 44 of 143 patients (30.8%) with bladder cancer
were detected [24]. Herr et al. demonstrated in a correla-
tion of cystoscopy with histology of 150 papillary tumours
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of the bladder that WLI-cystoscopy correctly predicted the
histology in 93% of low-grade tumours and in combination
with urinary cytology in 92% of high-grade tumours [25].
Due to the high potential for tumour progression, the iden-
tification of patients with high-risk tumours is particularly
relevant in outpatient care.

In small papillary tumours, in combination with a nega-
tive or low-grade urinary cytology, tumour progression is
unlikely. Therefore, in the case of a negative or low-grade
urinary cytology, a detection error for these patients is
not associated with tumour progression. Hernandez et al.
showed that “active surveillance” is safe for recurrent
NMIBC. In 64 patients with previous NMIBC (stage pTa,
pTla; grade 1-2, size <1 cm, number of tumours < 5) after
10.3 months of observation, 93.5% of the patients had not
progressed in stage, 83.8% had not progressed in grade, and
none of the patients experienced progression to muscle-
invasive disease [26].

Howeyver, it remains unclear whether the use of NBI has
an impact on the recurrence-free survival of patients. In our
study, the median recurrence-free survival after transure-
thral resection (TUR-BT) was 4 months in 57 patients (73%)
in the WLI-NBI group and 6 months in 56 patients (80%)
after WLI-WLI cystoscopy with no statistical significance
between the two groups after a total follow-up of 48 months
(p=0.373). With 17% vs. 6% high-grade tumours, TUR-
BT detected significantly more aggressive tumours in the
WLI-NBI- than in WLI-WLI-group (p=0.042). A limita-
tion of our study is the fact that NBI-cystoscopy was only
used in follow-up cystoscopy and TUR-BT was performed
in various cooperating hospitals. A recent analysis of 135
patients with NMIBC comparing TUR-BT using WLI- vs.
NBI-resection of the tumours demonstrated a lower recur-
rence rate of 21.1% in the NBI- versus 39.7% in the WLI-
group [27]. A meta-analysis of six randomized trials with
1084 patients also showed a reduction in the risk of recur-
rence using NBI in TUR-BT after 3 months, 1 year and
2 years [28]. On the contrary, a multicentre trial of The Clin-
ical Research Office of the Endourological Society (CROES)
demonstrated in 965 patients randomized in WLI-assisted
TUR-BT and NBI-assisted TUR-BT a similar overall recur-
rence rate of bladder cancer within 1 year in both groups.
However, NBI-assisted TUR-BT significantly reduced the
likelihood of disease recurrence in low-risk patients (27.3%
WLI vs. 5.6% NBI) [29]. This advantage may not be obvi-
ous in high-risk patients due to aggressive tumour biology
or implantation of floating cancer cells during transurethral
resection of primary tumour [30]. Therefore, in the case of
high-risk tumour, complete tumour detection and resection
in combination with additional intravesical chemo-/immu-
notherapy is essential for the patient’s prognosis.

In our outpatient clinic, follow-up care for high-risk
patients (Ta/T1 high grade/CIS) is provided as a standard

operating procedure using cystoscopy in combination with
urinary cytology. In case of recurrence of a high-risk patient,
positive urinary cytology and suspicion of CIS, PDD-guided
TUR-BT should be performed as a standard procedure by
the cooperating hospitals. In high-risk patients without
detrusor muscle in the TUR-BT specimen, a second resec-
tion 2—6 weeks after the first resection is recommended.
For the detection of malignant tumours, particularly for
CIS, it has been confirmed that fluorescence-guided biopsy
and resection are more sensitive than conventional proce-
dures [13, 31]. The meta-analysis of 14 RCTs evaluating
PDD-cystoscopy with ALA or HAL demonstrated reduced
recurrence rates [14], but the value of PDD-guided TUR-BT
for the improvement of outcome in relation to progression
rate remains to be demonstrated. A meta-analysis by Lee
et al. compared the therapeutic results of PDD-TUR and
NBI-TUR in addition to WLI-TUR: all cancers resected
using 5-ALA-based PDD, HAL-based PDD, or NBI recurred
at a lower recurrence rate than those resected using WLI-
cystoscopy. No difference in progression rate was observed
between cancers resected by all methods investigated [32].

Conclusion

In summary, the benefit of a second-look cystoscopy at
time of NMIBC follow-up is limited. Although NBI has
significant benefits for detecting individual lesions over-
looked by WLI-cystoscopy, this did not translate to reduced
recurrence-free survival after WLI-TUR-BT. Obviously,
in addition to complete tumour resection, tumour biology
seems to be of particular importance for the further course
of the disease.
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