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General Theory : How to Observe These Regions with NBI or BLI

Tips on BLI Observation

“% Introduction

Conventional endoscopy systems use white light from a xenon light source for illumination.
LASEREO (Fuijifilm), a new-generation endoscopy system, is the world’s first to use laser
light for illumination. Based on a narrow-band imaging method called BLI (Blue Laser
Imaging), which generates illumination using two types of laser combined with phosphor,
this new system is able to image microvessels in the mucosal surface layer and the mucosal
surface structures in high contrast by taking advantage of the light absorbance
characteristics of hemoglobin and the light scattering characteristics of mucosa. The
LASEREOQO series currently includes the VP-4450HD processor, the LL-4450 laser light
source, the L590 series dedicated endoscopes (including the EG-L590ZW gastrointestinal
magnifying endoscope, the EG-L590WR general-purpose gastrointestinal endoscope, the
EC-L590ZW magnifying colonoscope and the EC-L590ZWM general-purpose colonoscope)
(as of August 2013).

Until now, the illumination used to capture endoscopic images has been the white light from
a xenon light source. Using laser illumination instead makes it possible {o obtain endoscopic
images quite different in appearance from conventional ones. Although the LASEREO
system has only recently begun to be applied clinically, we will offer some tips on using BLI
that have been gleaned from its use so far. '

“% I. Characteristics of the LASEREO system

The LASEREO light source incorporates two lasers with different wavelengths and is able to
provide a range of ilumination from white light imaging to BLI by changing the light emission
intensities of the two lasers. The white light laser (450 nm=Z10nm) is used to obtain white
light with a wide spectral wavelength for normal observation by causing phosphor to emit the
light. The BLI laser for narrow-band imaging (410 nm=10nm) emits light with a shorter
wavelength that is easily absorbed by blood vessels and resistant to scattering inside the
mucosa. Like NBI, this improves the contrast of the microvascular architecture and fine
mucosal patterns on the mucosal surface layer. The clinical significance of BLI observation is
similar to NBI observation”?, and it is capable of finding the brownish area that indicates a
neoplastic lesion on the squamous epithelial mucosa, as well as the light blue crest (LBC)
that indicates an intestinal metaplasia of the gastric mucosa.

The optical zoom function is motorized. Information on the approximate location of the lens
is displayed and the shutter speed that is interlocked with the lens location is increased.
Deterioration-free magnification up to 135X on a 19-inch monitor is possible with optical
zoom, and magnification up to 270X can be obtained by using it in combination with the
electronic zoom.

When the resolution of the EC-L590ZW was measured independently using a resolution
chart (negative) (Fig. 1) (Table), we were able to resolve a thin line equivalent to 4. 9 um (6-
5in the chart) at full magnification (130X) in white-light observation. With full magnifica-
tion (130X) in BLI observation, resolution is as high as 5.5 um, which is regarded as
suitable for observation of microvessels on the mucosal surface.
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Table Resolution of the EC-L530ZW Obtained from
the Resolution Chart

Magnifica Structure
?ion enhance- | White light BLI BLI-bright
ment

Normeal 4-3
AD 4-1 4-1
BO 4-1 4-2

40X 4-6
. A0 4-5 4-6

Fig.1 Resolution Chart
. BO 4-5 4-6
(Negative)

70X 6-3
AO 6-2 6-2
BO 6-3 6-2

130X 6-5
A0 6-4 6-3
BO 6-4 6-3

“ . How to use the BLI and BLI-bright modes

Narrow~band imaging is available in two modes : BLI and BLI-bright. In the BLI mode
features, the ratio of BLI laser light is increased in order to maximize the contrast of
microvessels on the mucosal surface layer. The BLI-bright mode combines BLI laser light
with white-light laser light, providing an optimum balance between the two that enables the
observer to benefit from improvements in both image brightness and vascular imaging
contrast. The illumination radiated in the BLI mode is comprised almost entirely of short-
wavelength components, making it suitable for observing surface structures and
microvessels using mid to high magnification, while the BLI-bright mode has a slightly higher
white-light component | its high brightness is suitable for non—-magnifying observation of the
far view or for low- to mid-magnification observation (Figs. 2 & 3).

The authors interviewed endoscopists experienced in the use of BLI and asked them to
describe the appropriate uses of the BLI and BLI-bright modes. Most reported that in routine
observation of the laryngopharynx and esophagus, they would switch to the BLI-bright
mode during endoscope insertion and use white-light imaging for endoscope withdrawal. In
routine observation of the stomach, some said they did not use the BLI mode because it was
not bright enough, while others reported using the BLI-bright mode in about half of all
examinations they performed. While use of the BLI mode in magnifying observation is
standard, many considered high magnification observation in the BLI-bright mode to be of
comparable quality to that in the BLI mode. It was also found that in order to maintain
brightness in the BLI mode, the shutter speed was normally set to 1/100, whereas in the BLI-
bright mode, image quality can be maintained with higher shutter speeds, meaning that
shutter speed can be increased to 1/200 when necessary without compromising image
quality. '

" I. Setting the structure enhancement

Endoscopy covers a broad range of observation targets, from the background mucosa to
microlesions. In magnifying observation, it is also necessary to observe the microstructures
and microvessels in the superficial mucosa. To deal with various observation conditions and
targets, the structure enhancement of BLI provides two enhancement modes with different
enhanced frequency bands, the A mode and the B mode. Each mode has nine enhancement
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Fig. 2 Comparison of Non-Magnifying Observation between BLI and BLI-bright Modes

steps from 0 to 8 (A0 to A8 and BO to B8). The A mode is designed to enhance lower
frequency bands than the B mode and is therefore considered best for structure
enhancement in colonoscopies, while the B mode is designed to enhance only thin lines,
making it more suitable for microvascular observation (Fig. 4).

In fact, general opinion has it that there is not much difference between the A and B modes.
Many endoscopists say that they utilize the capabilities of both settings. For example, prior
to endoscopic observation of the stomach, structure enhancement is set to B8 and B6 of the
B mode so that they can be switched on the front panel as required. Usually B6 is used, as
B8's stronger image enhancement often results in more noticeable noise such as graininess
or glittering.

" IV. Setting the color enhancement

Lesions in the gastrointestinal tracts can cause variations in mucosal epithelium and vascular
densities that cause a similarly wide variation in the reproduced color tones. To obtain the
best lesion imaging effects in different regions, BLI provides three color tones : C1, which
was originally intended for the esophagus : C2 for the stomach ; and C3 for the colon (Fig.
5). Furthermore, the BLI-bright mode provides an additional color tone that closely
resembles white-light imaging, called “no color enhancement”. The color tone becomes
increasingly green as the tone is stepped up from C1 to C2 and C3. Many endoscopists
employ C1, which has a strong brownish tone similar to NBI, in upper gastrointestinal
observations, and C2 in the lower gastrointestinal observations.

"* V. Features of BLI observation

The laser light source has some features not available with conventional xenon light sources,
which include a monochromatic property thanks to the very narrow wavelength band,
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Fig. 3 Comparison of Magnifying Observation between BLI and BLI-bright Modes
(same case as Fig. 2)

directivity that does not cause scattering or expansion of light, and economy thanks to the
compact size, light weight, low power consumption and long service life. These features lead
to certain differences between BLI observation and NBI observation. Instead of producing
narrow-band light by using a filter like the NBI system, the BLI system can emit narrow-band
light directly so that bright images can be obtained even from a far view, the light source
does not need to be replaced, and the low power consumption helps reduce the running
cost.

Many endoscopists also found focus adjustment easy with the BLI system. Though when
considered from a photographic standpoint, the images lack depth and do not clearly
represent surface irregularities ; they offer an improved view of surface microstructures and
make it possible to observe microvessels at a deeper location. On the other hand, the clear
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Fig. 5 Comparison of Color Enhancement
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Visualization of oxygen saturation in the body

Fig.6 Low-Oxygen Imaging
Two kinds of laser light (4 }) for low-oxygen imaging are irradiated in the living
body.

view of microvessels makes identification of demarcations difficult in some cases.

Conclusion

The LASEREO system has been designed to incorporate laser light with any wavelength, so
it can be developed into a new endoscopic diagnosis system by creating observation modes
for specific functionality, as well as for specific target tissue and target molecules. At this
time, a low-oxygen imaging system has been put to practical use, which visualizes the
oxygen saturation in the living body by irradiating the laser light specialized for low—oxygen
imaging in the body (Fig. 6).
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Guidelines for gastroenterological endoscopy in patients under-
going antithrombotic treatment have been produced by the
Japan Gastroenterological Endoscopy Society in collaboration
with the Japan Circulation Society, the Japanese Society of Neu-
rology, the Japan Stroke Society, the Japanese Society on Throm-
bosis and Hemostasis and the Japan Diabetes Society. Previous
guidelines from the Japan Gastroenterological Endoscopy
Society have focused primarily on prevention of hemorrhage
after gastroenterological endoscopy as a result of continuation of

antithrombotic therapy, without considering the associated risk
of thrombosis. The new edition of the guidelines includes discus-
sions of gastroenterological hemorrhage associated with con-
tinuation of antithrombotic therapy, as well as thromboembolism
associated with withdrawal of antithrombotic therapy.

Key words: anticoagulant, antiplatelet agent, gastroenterologi-
cal endoscopic examination and treatment, gastroenterological
hemorrhage, thromboembolism

INTRODUCTION

N THE MIDST of rapid advances in the medical and

healthcare fields, Japan has achieved impressive progress
in the development of gastroenterological endoscopy tech-
niques that have been adopted around the world. The history
of research in this field shows major breakthroughs in recent
years in both endoscopic diagnosis and treatment, driven
mainly by advances in medical equipment. These break-
throughs are dependent on rising standards in endoscopic
diagnosis and treatment, and in the field of endoscopy in
general.

The above developments have prompted a complete revi-
sion of the Guidelines for Gastroenterological Endoscopy
issued by the Japan Gastroenterological Endoscopy Society
along with other guidelines appearing in academic journals.
The fundamental expertise built up over many years of work
on gastroenterological endoscopy in Japan will now be
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presented as a Handbook on Gastroenterological Endoscopy,
while the latest advances in the rapidly evolving field of
endoscopic treatment will be issued in the form of legitimate
guidelines based on evidence based medicine (EBM) and
consensus. :

The Guidelines for Gastroenterological Endoscopy in
Patients undergoing Antithrombotic Treatments represents
the first set of Guidelines issued in accordance with this new
approach. I would like to take this opportunity to express my
appreciation to the editorial team led by Professor Kazuma
Fujimoto and the evaluation team led by Professor Yoshikazu
Kinoshita, whose tireless efforts helped bring the Guidelines
to fruition. I should also like to extend my thanks to Profes-
sor Shinichiro Uchiyama of Tokyo Women’s Medical Uni-
versity Department of Neurology, Professor Atsunori
Kashiwagi of Shiga University Hospital, and Professor
Hisao Ogawa of Kumamoto University Department of Car-
diovascular Medicine for their invaluable contributions.

We are planning to produce many more Guidelines in
areas such as endoscopic mucosal resection and endoscopic
submucosal dissection of the esophagus, stomach and bowel;
anesthetics and sedatives; and training and education. Given
that guidelines are designed to present both standard medical
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knowledge and recent developments, they are subject to peri-
odical reassessment, review and revision as required. The
Handbook on Gastroenterological Endoscopy, meanwhile,
presents the fundamental principles and established under-
standings of gastroenterological endoscopy. The Handbook
and the various Guidelines are thus equivalent to ‘pure’ and
‘applied’ endoscopic theory respectively, and should be read
in conjunction rather than in isolation. In this way, we hope
to enhance the standards of gastroenterological endoscopy in
this country.

Finally, I would like to once again extend my heartfelt
thanks to Professor Masao Ichinose, Director, and Professor
Toshiyuki Matsui, Chair of the Steering Committee, for their
work in the production of the Guidelines.

Michio Kaminishi
The then Chair of Board of Directors, The Japan Gastroen-
terological Endoscopy Society (JGES)

BASIC PRINCIPLES UNDERPINNING THE

JAPAN GASTROENTEROLOGICAL ENDOSCOPY

SOCIETY GUIDELINES

ITH THE INCREASING need for endoscopic exami-

nation and treatment, and the increasing complexity
of procedures, there is a need to standardize protocols to
raise overall standards of endoscopic examination and treat-
ment, and thus improve patient outcomes. A committee was
established by the Japan Gastroenterological Endoscopy
Society (JGES) in January 2010 to produce an updated
version of its evidence-based guidelines. The six basic prin-
ciples of the guidelines are:

1. They should be based on solid scientific foundations.

2. Where the literature does not provide sufficient evidence
— for example, in relation to endoscopic techniques — the
guidelines should be supplemented through consensus
(formation of a joint position based on scientific method-
ology to make recommendations when the level of evi-
dence is low).

3. They should make clear and specific recommendations
about therapeutic options, especially in high-priority
areas. ‘

4. Given the wide scope of the literature, the criteria and
methodology for literature searches will be determined by
individual working committees.

5. Because the guidelines are intended for Japanese readers,
Japanese and English language versions should be pro-
duced.

6. They should provide a general overview.

The guidelines have been produced in accordance with
the approach espoused by the Medical Information Network
Distribution Service (MINDS), using the Appraisal of
Guidelines for Research and Evaluation (AGREE) instru-
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ment for the research and evaluation process. Care has been
taken to ensure consistency with other guidelines in related
areas. Given the rapid pace of change in this field, the guide-
lines will need to be reviewed in several years to reflect the
latest developments in diagnostic and therapeutic tech-
niques. The guidelines are intended as a decision-making
tool for use by medical professionals in clinical practice.

HISTORY AND BACKGROUND

N 2010, THE JGES decided to produce and/or update a

number of guidelines related to gastroenterological endos-
copy. The 1999 version of the Guidelines for Gastroenter-
ological Endoscopy' provided general guidance for the
conduct of gastroenterological endoscopy in patients taking
antithrombotic therapy. These were followed in 2005 by
guidelines on the Use of Anticoagulants and Antiplatelet
Agents During Endoscopic Procedures,” which formed the
basis of the third version of the Guidelines for Gastroenter-
ological Endoscopy” released in 2006. The latter was used as
a key source of information concerning gastroenterological
endoscopy in patients taking antithrombotics, and the prin-
ciples were adopted in other guidelines from academic asso-
ciations published in Japan, including the Guidelines on
Anticoagulant and Antiplatelet Therapy for Cardiovascular
Illnesses® (revised edition, 2009) and the 2009 Stroke
Therapy Guidelines.’

The 2010 update to the guidelines was prompted by recent
advances in gastroenterological endoscopic examination and
treatment techniques. Some of the updated information has
been adapted from similar guidelines in the USA%® and
Europe.>'?

In July 2010, the board of directors of JGES established
editorial and evaluation committees to oversee the produc-
tion of the updated guidelines; the first committee meeting
was convened in October 2010. Agreement was reached with
other academic bodies to collaborate in the production
process. Searches of the literature included in the PubMed
and Japan Centra Revuo Medicina (the Japan Medical
Abstracts Society) databases were undertaken, covering the
period 1983 to 2011 using the keywords ‘endoscopy’, ‘anti-
coagulant’, ‘antiplatelet’ and ‘antithrombotic’ in PubMed
and the equivalent Japanese terms in the Japan Medical
Abstracts Society search engine.

A draft was produced and reviewed in line with feedback
from the peer review committee (Table 1) before final
approval at a consensus meeting in June 2011, attended by
nine members of the editorial committee, four members of
the evaluation committee and the two directors responsible
for the project. The team used Delphi Answerpad"® to
produce the consensus statements. Where consensus could
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