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Abstract

Introduction: The present study was aimed to assess in a retrospective manner the impact of narrow band imaging 
(NBI) cystoscopy concerning the detection of recurrent tumors during the follow-up protocol for previously con-
firmed non-muscle invasive bladder cancer (NMIBC) patients. 
Materials and Methods: Between June 2014 and January 2015, a total of 45 known NMIBC cases (based on the ini-
tial pathology findings subsequent to standard transurethral resection of bladder tumors – TURBT) were confirmed 
as presenting tumor recurrence. All cases underwent both standard white light (WLC) and NBI cystoscopy, followed 
by the classical resection of all WLC detected tumors and NBI guided TURBT for lesions solely observed in NBI vision.
Results: In light of the pathological exam, 43 cases were diagnosed with NMIBC recurrence (2 patients had muscle 
invasive tumors and were excluded from the analysis). The NBI mode was characterized by a higher patients’ detection 
rate when compared to conventional cystoscopy (95.3% versus 83.7%). On a lesions’ related basis, the NBI evaluation 
also displayed an improved diagnostic accuracy by comparison to white light (91.5% versus 79.7%). On the other 
hand, NBI cystoscopy was marked by an increased rate of false positive results (19.2% versus 13.2%).
Conclusions: The use of NBI assessment during the periodical cystoscopic NMIBC follow-up was confirmed to benefit 
from superior sensitivity leading to more recurrent tumors being identified and resected. 
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s Introduction
The classical white light cystosscopy (WLC) still 

represents the “gold-standard” diagnostic modali-
ty within the bladder cancer evaluation protocol [1]. 
However, during the recent years, the literature data 
frequently questioned the capability of the method 
as to accurately establish the presence of small papil-
lary and flat carcinoma in situ (CIS) malignant lesions 
[2]. Such drawbacks were consistently outlined as the 
main causes for the disturbingly high recurrence rates 
characterizing the non-muscle invasive bladder cancer 
(NMIBC) evolution, reaching up to 50% within the first 
year of follow-up [3]. Consequently, the oncologic out-
come of this particular condition places it among the 
most poorly managed malignant pathologies and rais-
es serious concerns with regard to the acknowledged 
armamentarium of “good clinical practice” [4].

While narrow band imaging (NBI) vision was already 
confirmed by the published studies as able to signifi-
cantly improve tumor detection in newly diagnosed 
NMIBC cases [5], the question remains regarding the 
eventual impact of the method among already con-
firmed bladder cancer patients undergoing a follow-up 
protocol of periodical cystoscopies [6]. This possibly 
relevant perspective is supported by the potentially 
decisive impact of a well established follow-up over 
the natural history of bladder cancer [5]. Intuitively 
speaking, patients with a NMIBC history going through 
scheduled endoscopic check-ups are more suscepti-
ble to presenting small size lesions that may be easily 
overlooked during the conventional WLC [7]. Conse-
quently, it might be of interest to outline the eventual 
advantages of narrow band imaging in expending the 
boundaries of superior cystoscopic sensitivity for this 
particular category of cases.

Materials and Methods
The present study targeted the eventual impact 

of NBI endoscopy concerning the diagnostic accuracy 
achieved while applying the follow-up protocol for al-
ready confirmed NMIBC patients. As of such, the prima-
ry endpoint of the trial was to determine the eventual 
differences between NBI and WLC with regard to their 
ability of discovering tumor recurrences during the pe-
riodical cystoscopic check-ups. As secondary goal, the 
specificity of the 2 methods was also taken into con-
sideration. 

Between June 2014 and January 2015, a total of 
45 known NMIBC cases were discovered during their 

scheduled control as presenting tumor recurrence sub-
sequent to the use of both conventional and NBI cys-
toscopy. All patients were previously diagnosed with 
bladder cancer in light of the initial pathology findings 
obtained secondary to standard TURBT and remained 
compliant to a follow-up protocol in accordance with 
their specific NMIBC risk category determination. 

The technological setup was based on the Visera II 
video system which comprised both white light and 
NBI vision modes (Olympus europa Se & CO KG). Tumor 
removal was achieved by standard bipolar resection 
while the tumor bed coagulation was performed at the 
end of the procedure using the hemispherical shaped 
“button” electrode. 

From the technical point of view, conventional WLC 
and NBI cystoscopy were consecutively applied in all 
cases. A repeated camera mode switching from white 
light to NBI was done while examining mucosa areas 
suspicious of malignant lesions (Fig. 1).

Fig. 1 Solely NBI observed CIS lesion

Subsequently, tumors solely detected when using 
a certain type of cystoscopy (Fig. 2) were distinctively 
marked on a specific bladder map. 

Fig. 2 pTa small tumor overlooked during WLC  
and only found in NBI mode

Further along, the procedure was completed by 
standard resection of all white light detected tumors 
and NBI guided TURBT for lesions solely observed in 
the respective vision mode (Fig. 3).
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Fig. 3 Exclusive NBI diagnostic of a pT1 tumor

Results
All previously mentioned surgical stages were suc-

cessfully completed for each enrolled patient. In accor-
dance with the pathological exam, a total of 43 patients 
were confirmed as presenting NMIBC recurrent tumors. 
Two cases were diagnosed with muscle invasive tumor 
recurrences and consequently excluded from the data 
analysis.

The NBI patients’ related detection rate was signifi-
cantly improved when compared to that specific for 
the white light evaluation (95.3% versus 83.7%). Over-
all, a number of 59 pathologically confirmed NMIBC le-
sions were discovered. From this perspective, the NBI 
tumors’ detection rate was also substantially higher by 
comparison to that characterizing the WL-TURBT classi-
cal approach (91.5% versus 79.7%).

While summarizing all of the above mentioned re-
sults, it was determined that a total of 7 cases (2 CIS, 4 
pTa and 1 pT1) were exclusively diagnosed with a blad-
der cancer recurrence when applying the NBI mode. 
More over, on a lesions related basis, it was showed 
that 12 NMIBC recurrent tumors (4 CIS, 6 pTa and 2 pT1) 
were only observed while using narrow band imag-
ing (otherwise missed in white light). Based on these 
findings, a substantial proportion of patients from this 
series (23.3%) were determined by the histological ex-
amination of tissue specimens as displaying non-mus-
cle invasive lesions solely noticed during the NBI cys-
toscopy. 

The specificity of NBI endoscopy seems affected 
by bladder mucosa inflammation subsequent to BCG/
chemotherapeutic intravesical instillations. In light of 
the pathology exam of malignancy suspected but yet 
unconfirmed biopsies, the rate of false positive results 
was increased when drawing a parallel to standard 
WLC (19.2% versus 13.2%).  

Discussions
The subject of improved bladder tumors’ detection 

continues to attract a lot of attention among the in-

ternational urological community. The last decade of 
clinical research outlined the advantages of the pho-
todynamic diagnostic as to the more numerous tumors 
being found possibly leading to fewer short-to-medi-
um term recurrences [8]. While some authors support-
ed the cost-effectiveness of the method within the ini-
tial assessment protocol of newly diagnosed bladder 
cancer patients [8], the financial burden brought by 
the expensive intravesical instillation agent prevent-
ed it from becoming part of the acknowledged blad-
der cancer follow-up protocol [9]. The fact that the NBI 
technique does not imply the use of a costly contrast 
medium creates a promising perspective as to the use-
fulness as well as practical acceptability of the tech-
nique [10].

While substantial arguments in favor of the general-
ly increased sensitivity of NBI cystoscopy were repeat-
edly brought by the previously published trials, blad-
der cancer recurrence was scarcely analyzed from this 
perspective. It was the goal of the present analysis to 
approach the still rather uncharted territory of NMIBC 
follow-up eventually involving narrow band imaging as 
a useful supplementary diagnostic tool.

Despite the quite reduced number of literature re-
ports following this perspective, those available sug-
gested from the very beginning the potential advan-
tages of NBI surveillance cystoscopy, possibly leading 
to an improved median recurrence-free survival time 
[11]. The present cohort analysis was designed to spe-
cifically target the practical upper hand of eventually 
finding more residual lesions while routinely using NBI 
during the periodical endoscopic check-ups. Conse-
quently, over an 8 months’ interval, NBI vision was con-
sistently applied in addition to white light cystoscopy 
while evaluating previously diagnosed bladder cancer 
cases.

Basically, it was proved by several reports already 
that NBI cystoscopic check-ups are more susceptible to 
discovering tumor recurrence along the NMBC patients’ 
evolution. More precisely, both the available studies 
and the present analysis emphasized the significant-
ly higher cases’ detection rate characterizing the NBI 
mode when compared to WLC while referring to pa-
tients with a known history of bladder cancer (100% 
versus 87% [11] and 95.3% versus 83.7%, respectively). 
More over, in light of the literature data as well as of this 
series, a specific category of patients was defined as ex-
clusively diagnosed with a tumor recurrence based on 
NBI findings (cases missed during the WL examination 
varying in number between 12.6% [12] and 16.3%). 
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well as by this study, a substantial part of the enrolled 
patients displayed additional lesions during NBI cystos-
copy after initially completing a thorough white light 
assessment (41-56% [11, 12] and 23.3%). Although 
commonly acknowledging the concept of more nu-
merous recurrent lesions being found in NBI, the fig-
ures characterizing this parameter are rather variable, 
most likely due to the so far limited number of included 
cases as well as heterogeneous therapeutic protocols 
(occasionally involving flexible cystoscopy and fulgura-
tion). In any case, one must keep in mind that only by 
conducting a very careful standard cystoscopy can the 
additional diagnostic information brought by NBI be 
reliably determined. 

Last but not least, the specificity of narrow band im-
aging seems somewhat inferior to that of WLC, an as-
pect emphasized by both literature results (36% versus 
33% [12]) as well as the outcome of the present series 
(19.2% versus 13.2%). Naturally, in patients undergo-
ing a bladder cancer follow-up protocol, the eventual 
bladder inflammation process caused by the BCG/che-
motherapeutic instillations may very well constitute 
a supplementary cause of false positive results [13]. 
However, the substantially increased mean number 
of recurrent tumors detected during NBI cystoscopy 
when compared to the conventional bladder mucosa’ 
assessment (1.25 versus 1.09 in this trial and 1.55 ver-
sus 1.36 in the literature [14]) could be considered as 
enough motive and opportunity to find the relatively 
more frequent negative biopsies being taken as an ac-
ceptable drawback. 

At the end of the day, the future, more extensive, 
long term and hopefully multicentre studies will be ex-
pected to establish the viability of narrow band imag-
ing endoscopy as integrant part of the NMIBC follow-up 
protocol. So far, it may be considered as relevant that 
this cystocopic alternative may be applied for a limit-
less number of patients virtually without additional 
costs [15]. Last but least, the frequently small size pap-
illary tumors and CIS lesions frequently encountered 
in the natural history of recurrent bladder cancer were 
proved as a reachable target for the more sensitive NBI 
cystoscopy while drawing a parallel with the standard 
evaluation [16]. 

Conclusions
NBI cystoscopy was confirmed by the present clin-

ical analysis as a viable modality of improving tumor 

detection during the NMIBC follow-up. The significant-
ly improved bladder cancer patients’ as well as lesions’ 
detection rates can be considered a rather reliable ev-
idence-based progress obtained by routinely applying 
narrow band imaging as an additional diagnostic mo-
dality aimed to complete the white light assessment. 
More over, a certain part of the cases were exclusive-
ly identified as presenting NMIBC tumor recurrence 
during the course of NBI cystoscopy.

Based on the above described findings, there was 
defined a specific category of cases displaying supple-
mentary tumors in NBI after the conventional cystos-
copy was finalized. Most importantly, the NBI guided 
TURBT was proved as able to achieve a superior tumor 
ablation, thus creating the premises for preventing 
further residual lesions from being left behind. While 
enjoying the benefit of increased cost-effectiveness, 
NBI cystoscopy was marked by a lower specificity when 
compared to white light.
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