The role of Narrow-band Imaging Cystoscopy in Non-muscular
Invasive Bladder Cancer Management
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Cystoscopy is the most common assessment method for the lower urinary tract, with the primary goal of
establishing pathology management that can occur at this level. The most used method of performing
cystoscopy is with white light, but it can lead to omission of lesions, especially when considering millimetric
tumor formations. New light source technologies are under development, such as narrow-band cystoscopy.
Overall, we examined a total of 416 patients, known with tumoral lesions, in WLI followed by reassessment
in NBI at the same time and transurethral resection of tumor biopsy specimens. In 37.5% of the cases, NBI
highlighted 1 to 3 tumors in addition to WLI. In 178 cases, tumor formations were newly discovered, and in
238 patients these were recurrent, Histopathological diagnosis indicated the pTa stage in 67.3% of cases, in
27.64% patients presented with pT1 stage and in 5.04% of cases CIS was identified. In terms of grading, G1

was identified in 205 of the cases, 124 patients presenting G2 and G3 occurred in 87 of the cases.
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Bladder carcinoma is the most common neoplasm of
the urothelial tract. Approximately 75-85% of patients with
bladder carcinoma are confirmed with non-muscular
invasive bladder cancer (NMIBC) that includes mucosa
(Ta and CIS) and submucosa (T1) [1, 2]. Smoking is a
well-known risk factor for bladder cancer mostly in men,
also being a cause for infertility and erectile dysfunction
[3.4].

The current diagnostic and therapeutic management
for NMIBC is transurethral resection of bladder tumors
(TURBT) with white light imaging (WLI). However, small
papillary tumors.

or carcinoma in situ (CIS) may easily be missed by WLI
[5], and for this cases, new types of imaging are used for
the improvement of diagnosis, treatment and a lower rate
of recurrence.

A new type of cystoscopy has been used in the last years,
using narrow-band imaging (NBI), improving the detection
and treatment of NMIBC [6], also decreasing the rate of
recurrence, placing narrow-band filters in front of a
conventional light source to achieve illumination of tissues
of a particular wavelength. This optical technique filters
white light into two bands of light in the blue (415nm) and
green (540 nm) spectrum, which penetrates tissue only
superficially and is strongly absorbed by hemoglobin [7].

The study aimed to determine if NBI can improve the
detection of NMIBC and also the management of these
cases.

Experimental part
Materials and methods

We performed a prospective study where we compared
the two techniques of imaging (WLI and NBI) on a total of
416 patients with ages between 34 and 80 years old
presenting known primary or recurrent tumor. The study
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was conducted between September 2017 and February
2019, using an Olympus NBI system. The technique
consisted of evaluating the bladder with WLI and after
performing an NBI reevaluation. In all cases, TURBT with
biopsy was performed, and the histopathological result
indicated NMIBC.

Results and discussions

In total, 416 cystoscopies with WLI and NBI were
performed, on 185 (44.47%) females and 231 males
(55.52%).

In 178 cases (42.78%) the patients presented primary
tumor and 238 of cases (57.21%) there was recurrent
tumors. From the total number of cases with a recurrent
tumor, 154 (64.70%) patients presented previous
instillations, and in 84 (35.29%) of cases, there were not
reported instillations.

In 182 cases (37.5%) the NBI detected an additional 1
to 3 new tumors after performing WLI cystoscopy, divided
as follows: 1 new tumor in 84 (46.15%) patients, two
tumors in 69 (37.91%) cases and three new tumors in 29
(15.93%) patients.

For 84 patients (35.29%) there was no prior intravesical
instillation, butin 154 cases (64.7%) the patients had bladder
instillation of chemotherapy and for all the NBI evaluation
was 2 months after to avoid false positive results (table 1).

The histopathological result indicated pTa stage in 280
cases (67.3%), in 115 (27.64%) patients presented pT1,
and in 21 cases (5.04%) CIS was identified.

Also, 205 patients (49.27%) presented Grading 1, in 124
cases (29.8%) we identified Grading 2 and Grading 3 was
found in 87 patients (20.91%) (table 2).

It is critical for the management of NMIBC to identify all
tumor lesions by a new diagnostic technique, detecting
low-grade and non-invasive bladder cancer, instead of
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Table 1

PATIENTS CHARACTERISTICS
PATIENTS NUMBER (%)
41a
GENDER
MALE B 519
FEMALE 185 (44 .475%)
AGE (AVERAGE) 34-80 years (35.3)
BLADDER TUMOR
PRINARY 78 (42.78%)
RECUREENT 23R (37.21%)
PRIOR INSTILLATIONS
YES 134 (64.70%)
NO 84 (35.20%)
- NEW TUMOES IDENTIFIED ON NBI
""" TTUMOR 84 46.153%)
2 TUMOES a9 (37.91%)
""" TTUMORS 2O {1393%)

finding them at a later evaluation with a higher grade and
staging [8,9], because they have a risk for progression at
five years of 17-45% [9], with invasion of ureteral oriffices
and secondary renal failure [10,11] or metastases [12-17].

Beside hematuria, other symptoms can occur in bladder
cancer, such as overactive bladder, or urinary retention,
which makes the differential diagnosis more difficult [18-
22]. Complications after cystoscopy can often appear, such
as hematuria, urinary tract infections [23,24],
pyelonephritis in patients with JJ ureteral stent [25-29], or
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PATHOLOGICAL RESULTSTgtI;IEEZSIONS IDENTIFIED BY WLI
AND NBI

T HISTOPHATOLOGICAL RESULTS T NUMBER (%)
STAGE

pTa | IR0 (6T 3%)

IS T 64

s T1(5.04%)
GRADING

GI'] 205 (49T

GF T IR

GI T YT )

other complications [30-32]. Itis very important to exclude
any other causes of hematuria [33-36], such as a prostatic
carcinoma in male [37-40] or bladder endometriosis in
women [41-44].

The NBI evaluation and TURBT of NMIBC show that it
has fewer subsequent recurrences and longer recurrence-
free gap than WLI [45]. Any overlooked tumors will be
considered as recurrence at a later evaluation. Two articles
that compared the treatment effectiveness using NBI and
WLI TURBT shows that the 3-months recurrence rate was
15.0% and 30.5% [46], also 3.9% and 16% [47].

Another study indicates that minimal variations
appeared between a novice urologist in NBI and one with
more experience, concluding there is no curve in learning
NBI cystoscopy and TURBT [48]. The article of Herr et al.,
proves that variations on an individual level between
urologists using NBI has no impact on the quality of NMIBC
management [49-52], but the number of biopsies forms
normal mucosa can affect the specificity of the procedure
[52-54].

Fig. 1. Neoplasic lesions of the bladder:
a) Overlooked tumor in WLI cystoscopy;
b) Improved detection by NBI

Fig. 2. Neoplasic lesions of the bladder:
a) Incomplete evaluation of tumors in
WLI; b) Full aspect of lesions in NBI

Fig. 3. Neoplasic lesions of the bladder: a) WLI
image of CIS; b) Enhanced contrast of the same
tumors with NBI
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Conclusions

This study shows that NBI cystoscopy and TURBT
significantly improves the detection of primary and
recurrent NMIBC compared to WLI, particularly for Taand
CIS lesions. Patients diagnosed with bladder tumors,
investigated throught WLI cystoscopy, had fewer
subsequent recurrences and longer recurrence-free
intervals when additional investigation, such as NBI
cystoscopy, was performed.

The NBI technique increases the contrast between a
normal epithelium and a slightly elevated epithelium. In
patients with prior bladder instillations, the NBI evaluation
must be performed after a safe period of time, to avoid
false positive results given by the modification of blood
vessel architecture.
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