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Introduction

Of image-enhanced endoscopy (IEE) tools designed
to improve endoscopic evaluation of the gastrointesti-
nal (Gl) tract, Narrow Band Imaging™ (NBI™) technology
currently is among the most widely used and inten-
sively studied.! Introduced in 2005,2 NBI technology has
proved versatile for the prediction of several types of
pathology relative to endoscopic evaluation with stan-
dard high-definition white light endoscopy (HD-WLE).>*
For real-time surveillance of colorectal polyps or Barrett’s
esophagus—which are the most common indications
for diagnostic Gl endoscopy>*—NBI technology is rec-
ommended specifically by several professional associa-
tions, including the American Society for Gastrointestinal
Endoscopy (ASGE).”” Incremental advances in NBI tech-
nology have been introduced with every new generation
of Olympus® endoscopes,? including one recently intro-
duced by Olympus: the EVIS X1™ endoscopy system.'®

Advancements in NBI Technology

In the evolution from the 2005 EVIS EXERA II™ endos-
copy system to the next-generation EVIS EXERA™ lII
endoscopy system in 2012,%'" brightness was increased
significantly and the viewable distance was approxi-
mately doubled, compared with older technologies.'
The EVIS X1 endoscopy system employs different com-
binations of LEDs powered on and use of a filter to allow
for deep-penetration visualization via Red Dichromatic
Imaging (RDI™ technology) and shallow penetration via
NBI technology.'® Also, Brightness Adjustment Imaging
with Maintenance of Contrast technology, or BAI-MAC™
technology, further aids in visualization by selectively
brightening the image and viewable distance (Figure 1).1°

Understanding NBI Technology

IEE is designed to improve visualization of the muco-
sal surface along with its architectural and. microvas-
culature features.”® In addition to NBI technology,
IEE technologies include flexible spectral imaging color
enhancement, scan digital contrast, and confocal laser
endomicroscopy, and are unique to the endoscope plat-
form to which they are coupled.'* As they employ differ-
ent strategies forimage enhancement,'* IEE technologies
are not interchangeable across indications necessarily.

Like other IEEs, NBI technology is best understood
as an adjunct to quality HD-WLE.™ In the colon, where
both NBI technology and WLE can contribute to an

Figure 1. NBI™ technology within Olympus® endoscopy systems.

The EVIS EXERA™ Ill endoscopy system uses a xenon light bulb to create white light (top). This light is then passed
through a filter to create narrow bands of light at 415 nm (blue/violet) and 540 nm (green) to create NBI™ technology.?
The EVIS X1™ endoscopy system uses a 5-LED light engine (bottom). When NBI technology observation mode is

selected, only the violet and green LEDs are powered on. This light is then passed through a filter to create narrow

bands for observation of superficial blood vessels.?
@ Data on file with Olympus.

NBI™, Narrow Band Imaging™ Technology.
Images courtesy of Olympus.
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adequate exam,* the filtered bluelight of NBI technology
only penetrates the superficial layer," which creates an
advantage for predicting pathology while examining for
altered vascularization, lesion color, and surface pattern
following the NICE (NBI International Colorectal Endo-
scopic) Classification.?*” The improvement in the clarity
of target mucosal surface structures has been associ-
ated with improved detection of low- and high-grade
dysplasia as well as cancer.'® However, the advantage of
NBI technology over HD-WLE is dependent on multiple
variables, including endoscopic experience and proper
technique.! For example, in the colon, other factors—
such as adequate bowel preparation'’; use of mechanical
devices to flatten mucosal folds like the Endocuff Vision™
device (Olympus)'8; and withdrawal time'’—cannot be
ignored as each may have an impact on lesion detection
whether HD-WLE, NBI technology, or both are applied.

NBI Technology: Clinical Applications

NBI technology has a broad array of applications in the
detection, diagnosis, and evaluation of pathology in the
Gl tract,’ but its advantages in the surveillance of Barrett’s
esophagus and visualization of neoplasia in the colon are
the most extensively documented.®®

In an ASGE Technology Committee review published
several years after the EVIS EXERA™ Ill endoscopy system
became available, 9 studies were included in a meta-anal-
ysis to review the role of NBI technology in surveillance of
Barrett's esophagus. Of the IEEs reviewed, NBI technology
met predefined thresholds of sensitivity and specificity.®
Credited for an ability to assist the clinician with detect-
ing abnormal mucosal and vascular patterns to guide sur-
veillance biopsies, NBI technology was recommended for
routine use.® Studies comparing NBI technology-guided
biopsy with the Seattle protocol consisting of unassisted
targeted and random biopsies have shown a higher sen-
sitivity, negative predictive value, and accuracy rate when
using NBI technology.'® Additionally, this data illustrates
how NBI technology use in biopsy also requires fewer
samples taken per case'® and less time needed to com-
plete each biopsy,'® while other research shows NBI tech-
nology could act as a substitute for random surveillance
biopsies due to the clinician’s ability to identify suspicious
lesions with high accuracy.?

According to the aforementioned ASGE summary,
NBI technology is readily available and does not require a
separate probe or processor, potentially reducing cost.®
Cost savings using NBI technology has been reviewed
more extensively: Adopting NBI technology has been
shown to provide savings over WLE with random biopsy
due to the reduced number of biopsies performed and
fewer biopsy-related adverse events.?! Guidelines from
the American College of Gastroenterology for evaluation
of Barrett’s esophagus and screening for colorectal cancer
note that use of IEEs, including NBI technology,




can facilitate detection of dysplasia beyond the use of stan-
dard tools (eg, WLE, unassisted colonoscopy) alone.?22*
Overall, for these 2 major indications, there is strong
evidence that NBI technology enhances the accuracy
surveillance for abnormal tissue relative to WLE.'®?2 There
also is growing literature to support the utility of NBI tech-
nology for the detection and diagnosis of other abnor-
malities in the Gl tract, including gastric cancers.?

Unlike screening of Barrett’s esophagus, for which it is
stated by multiple societies that NBI technology should
be used uniformly for endoscopic surveillance,2?? colo-
noscopy with WLE can be considered alone for colorec-
tal cancer screening in the absence of a history of
colorectal cancer or dysplasia, or the history of colitis
associated with inflammatory bowel disease.? NBI tech-
nology is supported in some patients: In a meta-analysis
of 11 trials with approximately 4,400 patients,'® second-
generation NBI technology-based colonoscopy showed
an increase in the adenoma detection rate (ADR) com-
pared with WLE.'® In this study, the quality of bowel
preparation was shown to be a factor in quality metrics
regardless of light source, but those using NBI technol-
ogy had higher rates of adenoma detection (P=0.02 for
patients with “best”bowel preparation), as well as higher
rates of detection of polyps including flat polyps and
adenomatous polyps.'®

Practical Considerations

Data supporting the diagnostic value of NBI tech-
nology for evaluating pathology in both the upper and

Figure 2. The EVIS X1™ endoscopy
system provides a combination of
diagnostic and therapeutic innovations,
alongside well-established technologies,
to streamline and improve endoscopic
procedures and scope handling.?

@ Data on file with Olympus.

Image courtesy of Olympus.

lower Gl tract do not discount the critical importance
of developing skills with this technology and employ-
ing proper overall endoscopic technique to maximize
its advantages.’ Following institutional use with NBI
technology and other IEEs over time, it is clear that a
learning curve exists for achieving expertise with these
tools.?® Although NBI technology may not be difficult
to master, the skills and approach to its use in vari-
ous indications of the upper and lower GI tract may
vary. An adequate training program can provide use-
ful instruction on how alterations in the patterns of
mucosal architecture and vasculature are character-
ized using IEEs, including NBI technology, and have
been shown to increase sensitivity and specificity in
diagnosing Gl metaplasia and dysplasia.?

The applications for NBI technology are continuing to
expand. Following detection of neoplasia, NBI technol-
ogy increasingly is being applied to guide and evaluate
complete removal of abnormal tissue after endoscopic
mucosal resection or ablation.?” Often, it is employed over
long-term follow-up to detect recurrent disease as well.?®

EVIS X1™ Endoscopy System

With the introduction of the EVIS EXERA™ Il endos-
copy system, the utility of NBI™ technology in Gl evalu-
ation was enhanced with a device that provided 2 times
the viewable distance and significantly increased
brightness compared with earlier device iterations.'
NBI technology on the EVIS X1™ endoscopy system
(Figure 2) can be used in combination with a new post-
processingapplication called BAI-MAC™ technology to
increase the brightness and viewable distance of the
endoscopic image. In addition to BAI-MAC technology,
the EVIS X1 endoscopy system includes RDI™ and TXI™
technologies to support endoscopists to diagnose and
treat Gl diseases.'°

Developed to reduce the risk of bleeding during
endoscopy, RDI technology utilizes red dichromatic
narrow band light and green illumination to penetrate
deeper tissue regions, enhancing the detection of deep
blood vessels and facilitating quick and effective hemo-
stasis. This offers a contrasting effect to the shallow visu-
alization provided by NBI technology.'®? TXI technology
has been designed to support mucosal visualization by
enhancing texture and color without compromising
brightness or the familiar color spectrum of WLE. Early
studies have shown that TXI technology may be capable
of providing significantly higher colonic ADRs (54.6%)
compared with WLE (40.99%; P=0.01).'030

Conclusion

Real-time endoscopic evaluation of the GI tract
has provided a broad array of often lifesaving inter-
ventions, not the least of which is the early detection
of malignancy. In an extended and ongoing experi-
ence with NBI technology, multiple innovations have
improved its utility.

Supported by OLYM PUS

Through both mechanical updates (replacement of the
xenon bulb in the EVIS EXERA™ Il endoscopy system with
5 LEDs in the EVIS X1™ endoscopy system)'® and the addi-
tion of image processing technologies to aid in identifying
Gl structures and tissues, the EVIS X1 endoscopy system
aims to be another step forward for clinicians seeking to
enhance their ability to identify and diagnose Gl diseases.
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The EVIS X1 Endoscopy System is not designed for cardiac applications. Other combinations of equipment may cause ventricular fibrillation or seriously affect the cardiac function of the patient. Improper
use of endoscopes may result in patient injury, infection, bleeding, and/or perforation. Complete indications, contraindications, warnings, and cautions are available in the Instructions for Use (IFU).

NBI, RDI, TXI and BAI-MAC technologies are not intended to replace histopathological sampling as a means of diagnosis. These are adjunctive tools for endoscopic examination that can be used to

supplement Olympus white light imaging.
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