
© 2019 The South Asian Journal of Cancer | Published by Wolters Kluwer ‑ Medknow 226

Re‑TURBT at 4  weeks. All procedures were performed under 
general anesthesia unless contraindicated and were done 
by the same urologist, experienced in NBI technology. The 
patients underwent a white light cystoscopy followed by NBI 
cystoscopy in the same sitting. TURBT was performed for all 
lesions seen on the white light, and NBI resected lesions were 
evaluated separately.
Results
A total of 29 patients underwent TURBT or Re‑TURBT at our 
institute during the given time interval. A  total of 40 surgeries 
were done which included 20 TURBTs and 20 Re‑TURBTs. 
The mean age was 61.4  years and male‑to‑female ratio 
was 2.2:1.
In the primary TURBT group, of the 20 events, 16  patients 
were newly suspected cases of bladder cancer, whereas four 
cases were under evaluation for suspected recurrence on 
follow‑up. Urine cytology was positive in eight patients, 
three patients had dark staining cells, and two patients had 
inconclusive cytology. On cystoscopy with both NBI and 
white light, four patients were found to have no lesion in the 
bladder. This included the three patients on follow‑up. In other 
16  cases, transitional cell carcinoma was the predominant 
histology diagnosed in 15  cases, whereas one patient was 
diagnosed to have squamous‑cell carcinoma. In the transitional 
cell carcinoma group, one patient had Ta lesion, 11 had T1 
lesion, two had deep‑muscle infiltration, and one patient had 
no deep muscle in the biopsy. Ten patients underwent an R0 
resection. In three cases, additional lesions were identified by 
NBI. Of these 3, one was confirmed to be CIS in the patient 
who had been diagnosed high‑grade T1 lesion on white light 
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Abstract
Background: The current standard for diagnosis and treatment of urinary bladder cancer is transurethral resection of bladder tumor (TURBT) using 
white light guidance.  Narrow band imaging (NBI) has emerged as a promising method for identifying additional bladder lesions. Various studies have 
been published to evaluate its sensitivity in identifying new lesions and its impact on decreasing recurrences. In this study, we evaluated our early 
experience using NBI in TURBTs. Aims and Objective: The aim of the study is to determine the accuracy of NBI in identifying additional malignant 
lesions during TURBT. Materials and Methods: We retrospectively collected data for all patients who underwent either TURBT or repeat TURBT 
with white light and NBI from November 2016 to July 2017 at Cancer Institute (WIA). The number of additional lesions identified using NBI was 
evaluated along with its correlation with the final histopathology. Results: Forty patients were analysed of which 20 underwent TURBT and 20 
underwent repeat TURBT. Of these, 36 patients had complete resection of tumour. Additional lesions were detected in 6 patients (14%) by NBI 
of which 2 (33%) were malignant histology. The additional lesions detected were carcinoma in situ and no patient was upstaged. Conclusion: The 
inclusion of NBI to conventional white light TURBT increases the sensitivity for identifying additional lesions. The limitation of NBI is high false 
positivity and its availability. Long term follow up studies with larger subset of patients are required to evaluate its role in decreasing recurrences 
and justification in routine clinical practice.
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Introduction
Transurethral resection of bladder tumor  (TURBT) using white 
light is the current standard of treatment for diagnosis and 
treatment of bladder cancer. All patients irrespective of the 
stage are subjected to TURBT. About 80% of patients have 
nonmuscle invasive bladder cancers  (NMIBCs) at presentation.[1] 
The natural history of NMIBC is characterized by recurrences 
for which they undergo Re‑TURBT along with a slight risk 
of progression. The risk of recurrence varies from 15% to 
61% based on the number, size, and grade of the tumor along 
with the presence of concomitant carcinoma in  situ  (CIS).[2] 
Various strategies have been employed to reduce the risk of 
recurrence, including the use of intravesical chemotherapy 
or immunotherapy, repeating TURBT after 4–6  weeks and 
improving the detection rates of TURBT. Technologies such as 
fluorescent cystoscopy, confocal laser endomicroscopy, optical 
coherence tomography, and narrow‑band imaging  (NBI) have 
been studied to improve the sensitivity of tumor identification. 
NBI aids in the identification of abnormal areas by delineating 
the vascular pattern more clearly. Studies are ongoing to 
evaluate its impact on the management of bladder cancer. We 
retrospectively attempted to determine the accuracy of NBI 
when used in addition to white light.
Materials and Methods
This was a single‑center retrospective analysis of all patients 
who underwent TURBT or Re‑TURBT at our institute from 
November 2016 to July 2017. All patients suspected to 
have bladder cancer underwent a formal evaluation with 
contrast‑enhanced computed tomography scan and 3‑day 
urine cytology before undergoing TURBT. TURBT aimed 
at maximal tumor resection, including deep‑muscle biopsies. 
Patients diagnosed to have NMIBC are further subjected to 
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TURBT. In the second patient, no growth was seen on white 
light, and the additional lesion seen on NBI was stratified 
squamous epithelium. In the third patient, T1 low‑grade tumor 
was diagnosed on white light, and the additional lesion on NBI 
was transitional epithelium.
In the Re‑TURBT group, 12 patients had upfront TURBT done 
with combined white light and NBI, and eight patients had 
upfront TURBT done by white light only. Six of 20  (30%) 
patients were detected to have a recurrence. Of the 12 patients 
from the first group, one was diagnosed with an additional 
lesion on NBI. This patient had no visible lesion on white 
light; however, the lesion detected on NBI was histologically 
confirmed to be CIS. Two patients in the other group had 
additional lesions on NBI. In both the patients, no lesion was 
detected on white light, and the additional lesion seen on NBI 
was also transitional epithelium.
Overall, the accuracy of NBI was 90.4% with 14% additional 
lesion detection rate. Only 33% of additional lesions identified 
were histopathologically malignant.
Discussion
As per the GLOBOCAN databases held at IARC, bladder 
cancer is the 9th  most common cancer worldwide with a 
strong male predilection.[3] In the Indian population, the 
incidence of bladder cancer is 2.8% in males and 0.6% in 
females. In the largest published Indian series of bladder 
cancer, the mean age was 60  years with a male‑to‑female 
ratio of 8.6:1.[4]

Histologically, transitional‑cell carcinoma is the most 
common followed by squamous cell carcinoma. Based on the 
depth of infiltration, bladder cancer is usually divided into 
nonmuscleinvasive and muscle invasive cancers, which also 
decides the further management. In the Indian population, 74% 
of patients present with NMIBC.[4]

The current management of NMIBC centers around an 
adequate TURBT which should include deep muscle in the 
resected specimen. Re‑TURBT has become an integral part 
of management protocol as there was a significant risk of 
residual tumor following the first resection and to reduce the 
understaging. Intravesical immunotherapy or chemotherapy is 
delivered based on the presence of risk factors such as CIS, 
grade of the disease, and multiplicity.
At present, most centers use white light for TURBT and 
Re‑TURBT. NBI is a real‑time optical image enhancement 
technique which uses unique narrow‑bandwidth color filters at 
415  nm and 540  nm wavelengths, such that it is specifically 
absorbed by hemoglobin. This enhances the visibility of 
capillaries, thereby identifying abnormal vascular patterns 
in malignant areas. This technology was introduced in 
gastrointestinal diseases of the esophagus, stomach, and 
colon for the identification of premalignant lesion from the 
benign disorder.[5] Bryan et  al. published the first results of 
NBI technology in bladder cancer in 2008. In their series 
of 29  patients, they felt a subjective improvement in the 
visibility of malignant lesions with an increased rate of 
detection.[6] Since then, various studies have been conducted to 
evaluate its role in the diagnosis, treatment, and surveillance 
of NMIBCs.

Li et al. performed a meta‑analysis of seven prospective studies 
comparing white light endoscopy and NBI for diagnosing 
bladder cancers. They concluded that an additional 17% of 
patients and 24% of tumors were detected using NBI. The false 
detection rate was higher with NBI, but it was not statistically 
significant.[7]

In the post‑bacille calmette guerin vaccine settings also, NBI 
was found to have improved sensitivity as compared to white 
light cystoscopy.[8] In postintravesical chemotherapy patients, the 
low specificity leading to additional biopsies was a concern.[9]

The utility of NBI in TURBT and Re‑TURBTs has been 
evaluated at various centers worldwide. Cauberg et  al. 
prospectively conducted NBI TURBT over  40  patients and 
compared the firstrecurrence rate with retrospective cohort 
treated by conventional white light TUR. Their recurrence 
rate at 3‑month follow‑up was significantly reduced 
(30.5% vs. 15%). Only two patients had upstaging or upgrading 
of the tumor when evaluated by NBI.[10]

In another randomized trial from Italy, Naselli et al. compared 
1‑year outcomes of NBI transurethral resection with white light 
TUR in 142  patients. The recurrence rate at 3  months and 
1 year was significantly lower in the NBI group; however, they 
performed Re‑TURBT in only 26% of patients. In addition, the 
false‑positive rate was 28% as compared to 21% in the standard 
white light group.[11]

In a retrospective analysis by Jecu et al., NBI TUR had 
improved overall detection rates and significantly improved rates 
for CIS  (89.7% vs. 50%) and pTa  (98.7 vs. 82.9%) lesions.[12]

Kobatake et  al. from Japan published a retrospective data 
for a cohort of 57  patients treated with NBI TURBT and 
compared with 78  patients treated with WL‑TURBT. They 
concluded that NBI had higher sensitivity and reduced the 
1‑year recurrence rate. However, they also noted a higher 
false‑positivity rate which reduced with increasing experience 
of the surgeon. Furthermore, they also highlighted the 
technical limitation of NBI during active inflammation of 
bladder or bleeding.[13]

NBI has also been combined with various other energy 
sources in TURBT. Stanescu et  al. have reported from a 
prospective study the 2‑year outcomes of patients treated 
with NBI TURBT with bipolar plasma vaporization. The 
recurrence rate was substantially reduced  (11.5% vs. 25.8%) 
owing to higher detection rates by NBI. [14] In another 
randomized study from China, NBI was combined with 
holmium laser and found to have significantly reduced 
recurrence rates at 1  year.[15]

Kang et  al., in their meta‑analysis, reported a significantly 
improved detection rate for NBI TURBT, which thereby reduced 
recurrence rates at 3  months, 1  year, and 2  years.[16] The most 
recent multicenter randomized trial conducted by Naito et  al. 
reported their 1‑year results for NBI TURBT. Recurrence rates 
at 1 year were significantly reduced for low‑risk group defined 
by pTa, Grade 1, <3 cm, and no CIS. The rates were similar for 
intermediate‑  and high‑risk group. They also noted an increased 
operative time for the NBI group.[17]

The literature from the Indian subcontinent is scarce. In one 
published prospective randomized trials, 17% of patients 
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revealed additional lesions on NBI; however, only seven of 
these were biopsied and four were confirmed to be malignant.[18]

We have presented our initial experience with NBI at a 
tertiary institute from India. The study shows an improved 
lesion detection rate, however, in lieu of high false‑positive 
rate. The study cohort is small, and the population is mixed; 
however, we want to emphasize that various lesions, including 
normal transitional epithelium, can also mimic malignancy 
on NBI leading to unnecessary biopsies. In addition, NMIBC 
requires long follow‑ups and repeated cystoscopic evaluation 
adding to the burden. This could be a major impediment to a 
resource‑limited country like ours. We plan to prospectively 
follow the patients to evaluate the impact on recurrence rates.
NBI ushers a new era of technological advancement with 
improved detection rates; however, it is fraught with limited 
availability, high false‑positivity, learning curve, limited benefit, 
and the paucity of the literature. It requires further scrutiny by 
long‑term follow‑up studies before being introduced into routine 
clinical practice.
Conclusion
The inclusion of NBI to conventional white light TURBT 
increases the sensitivity for identifying additional lesions. The 
limitation of NBI is high false‑positivity and its availability. 
Long‑term follow‑up studies with a larger subset of patients 
are required to evaluate its role in decreasing recurrences and 
justification in routine clinical practice.
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by radiotherapy. She was started adjuvant tamoxifen 20  mg 
once daily. Three years later in August 2010, she presented 
with hepatomegaly and deranged liver function tests  (LFTs) 
with aspartate transaminase and alanine transaminase were 
114 and 67 U/L, respectively and radiology suspicious of 
liver metastasis  [Figure  1]. Tamoxifen was thus stopped. The 
patient, however, defaulted at this time. When she returned 
6  months later, her hepatomegaly had reduced and liver 
function improved. Thus, tamoxifen‑induced liver injury was 
suspected and proven on liver biopsy, which revealed portal 
fibrosis with portoportal bridging fibrosis and ballooning 
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degeneration with steatohepatitis  [Figure  2]. She was then 
started on letrozole. Her LFT remained normal. She had a 
locoregional recurrence after 4  years in June 2014, for which 
she underwent wide local excision and palliative radiotherapy 
and letrozole was changed to exemestane with no deterioration 
in LFT. In September 2017, she again had a second locoregional 
recurrence and exemestane was changed to fulvestrant. Within 
4  months, however, she had worsening of LFT. Subsequent 
imaging did not reveal any metastasis. Fulvestrant was stopped 
because of suspected drug‑induced liver injury and letrozole 
was restarted. Her LFT, however, progressively deteriorated and
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