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SPECIAL REPORT

CLINICAL EVALUATION OF THE MULTI-BENDING SCOPE IN VARIOUS
ENDOSCOPIC PROCEDURES OF THE UPPER GI TRACT

NAOHISA YAHAGI, MITSUHIRO FUJISHIRO, NAOMI KAKUSHIMA, SHINYA KODASHIMA,
MASANORI NAKAMURA AND MASAO OMATA

Department of Gastroenterology, Graduate School of Medicine, The University of Tokyo, Tokyo, Japan

The multi-bending scope is one of the technologica! innovations that is making possible new techniques in endoscopic
diagnosis and treatment. The multi-bending function makes it easier to approach sites that would be hard to reach with
conventional scopes. Not only is this useful for observation and biopsies of difficult-to-approach sites, it is also expected
to be very useful in various endoscopic treatments such as endoscopic submucosal dissection, endoscopic mucosal resection,
and endoscopic hemostasis. Unfortunately, despite these obvious advantages, the incorporation of multifunctionality and
high image quality results in a heavier and wider scope with reduced maneuverability. For practical clinical use, a balance
between functionality and maneuverability is essential. We believe that making further improvements in this area is crucial

to the successful development of this technology.

Key words: endoscopic mucosal resection, endoscopic submucosal dissection, jet irrigation function, multi-bending

function, multi-bending scope.

INTRODUCTION

The development of new endoscopes and treatment devices
has made possible novel methods of endoscopic diagnosis
and treatment that would have been inconceivable in the
past. Among these technological innovations, one in particu-
lar, the multi-bending scope (M-Scope), has been attracting
a lot of attention as it not only enables observation and
biopsies of sites that are difficult to approach with conven-
tional scopes, but is also expected to be useful for endoscopic
treatments such as endoscopic submucosal dissection (ESD)
and endoscopic mucosal resection (EMR) of early gastric
cancer and endoscopic hemostasis of gastric bleeding.'?
However, because the M-Scope is still in the prototype stage,
various aspects of the design need to be improved and prob-
lems remain to be solved. To clarify the advantages and dis-
advantages of the M-Scope, we have compiled opinions from
endoscopists based on their responses to a questionnaire cir-
culated prior to Endoscopic Forum Japan (EFI) 2004, as well
as from discussions held at the forum.

SPECIFICATIONS OF THE M-SCOPE

The biggest feature of the M-Scope is that it has a second
bending section at the proximal side of the regular bending
section (Fig. 1). The first bending section can be angulated in
four directions in the same manner as regular scopes, while
the second bending section (located approximately 11 cm
from the distal end) can be angulated 70 degrees up and
down. In addition to regular instrument channel(s), an aux-
iliary water channel is provided to enable jet irrigation using

Correspondence: Naohisa Yahagi, Department of Gastroenterology,
Faculty of Medicine, The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku,
Tokyo 113-86553, Japan. Email: yahagi-tky@umin.ac.jp

a flushing pump. With the single-channel M-Scope, a 3.2-mm
diameter instrument channel is laid out at a 6 o’clock posi-
tion, and the scope outer diameter is 9.8 mm. With the dou-
ble-channel M-Scope, two 3.2-mm diameter instrument
channels are laid out at 5o’clock and 7 o’clock positions,
respectively, and the scope outer diameter is 11.7mm
(Fig. 2). As for the image quality, the same high-resolution
CCD chip used in other Q260 models is incorporated.

EVALUATION OF THE
MULTI-BENDING FUNCTION

Useful situations

There are two basic reasons why the muiti-bending function
(M function) is useful. First, it lets the approaching angle to
the target be changed. Second, it allows the scope tip to get
close to the target—even one that is in a location that is
inaccessible with conventional scopes. To be more specific,
the following situations are likely.

Frontal observation is likely to be achieved by using the M
function in cases where observation is difficult with conven-
tional scopes because the lesion is located tangentially to the
scope or it is too far from the scope (Figs 3,4). This makes it
easier for beginners to perform observation and biopsies.
Successful treatment can also be ensured in EMR or hemo-
static procedures because frontal observation of the lesion or
the exposed blood vessel makes it easier to manipulate the
device. In contrast, in EUS or ESD, imaging or device manip-
ulation is easier in cases where the scope is located tangen-
tially to the lesion. The M function makes it possible to adjust
the scope angle to obtain an easier-to-operate position even
in cases where only a perpendicular approach is possible with
conventional scopes. Also, in situations where treatment is
conventionally difficult because the target is too distant for
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EVALUATION OF THE MULTI-BENDING SCOPE

Fig. 1. Multi-bending scope has two bending section.

Fig.2. Double channel M-scope has two 3.2mm diameter
instrument channels and also a jet irrigation auxiliary channel.

Fig.3. M-scope facilitates easier approach to cardia and fornix.

595

Fig. 4. M-scope also facilitates easier approach to widely
opened angulus or tangent line.

a device to reach—such as in the fornix, widely opened angu-
lus or lesser curvature of the lower body, the M function is
expected to get closer to the target much easily.
Nevertheless, despite all these advantages, the current M-
Scope is considered too heavy and too difficult to maneuver.
Moreover, observation of a lesion at very close range is dif-
ficult because the rigid section at the distal end of the current
M-Scope is slightly longer than that of conventional models.

Passing properties of treatment devices

Because the shape and bending angles of the scope tip are
unprecedented when the M function is used, the passing
properties of various devices need to be considered.
Although the channel diameter is a generous 3.2 mm, there
was concern that device manipulation might be awkward
when the bending angles are great. In fact, even when the
two bending sections are both angulated, all the forceps and
other devices currently in use can be passed through the
channel(s) with no problem. Even devices with rotation func-
tions such as rotary clipping devices and hook knives can be
used without any practical problems. It has also been
reported that there is no problem with narrow-diameter
ultrasound probes, although caution is required when han-
dling the probe due to its fragility (unpubl. Igarashi Y. Toho
University, Tokyo, Japan).

EVALUATION OF THE JET
IRRIGATION FUNCTION

Everyone agrees on the usefulness of the jet irrigation func-
tion for cleaning, In regular observation, it removes mucus,
residue, and air bubbles to ensure clearer observation of the
lesion. In treatment, it removes blood to enable accurate
confirmation of the exposed blood vessel; consequently, it is
considered very useful for intraoperative hemostasis during
ESD and hemostasis of the peptic ulcer. For example, in
treatment using hemostatic forceps, reliable hemostasis is not
possible without accurately grasping the exposed blood ves-
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sel, so securing the visual field with continuous jet irrigation
is of vital importance.

In addition to cleaning, it has been pointed out that the jet
irrigation function is also useful as a substitute for submu-
cosal injection by directly feeding water into the submucosal
layer when the submucosal layer is dissected during ESD
procedure (unpubl. Oyama T. Saku General Hospital, Saku,
Japan).

On the negative side, it has been pointed out the incorpo-
ration of the jet irrigation function makes flares much more
likely occur, resulting in poorer image quality (unpubl. Doi
T. National Cancer Center East Hospital, Kashiwa, Japan).

EVALUATION OF THE
INSTRUMENT CHANNEL(S)

Location(s) of the instrument channel(s)

As for the location(s) of the instrument channel(s), evalua-
tions varied depending on the application and the treatment
device used. This was especially noticeable with ESD. For
example, most respondents said that, when the IT Knife? is
used, it is easier to apply torque to cut the tissue if the knife
is projected in an 8 o’clock direction like the Q240 and Q260.

In contrast, when using a treatment device that cuts the
tissue with its tip, such as needle knife,* Hook Knife,® or Flex
Knife,® the majority said that operation is easier when the
device is projected in the 6 o’clock direction which is right
below the field of view. One respondent also felt that if the
endoscopist is not sufficiently skilled to take advantage of
torque, applying the 6 o’clock projection direction to the IT
Knife is not a bad idea because it allows the endoscopist to
cut a short stroke under direct viewing. However, it was also
argued that if the projection position is in the 6 o’clock direc-
tion, the dead angle until the treatment device can be seen
is larger; therefore, it would be better to use a position
around 7: 30 o’clock since the dead angle would be smaller.

Number of instrument channels

Originally, the M-Scope was developed to make strip biopsy’
easier and more reliable. While ESD is now widely used,
there are still many facilities that perform EMR using con-
ventional strip biopsy, so demand for the double-channel M-
Scope is likely to be substantial. Also, some respondents felt
that even in ESD the double-channel model is easier to use
when the IT Knife is used because one of the channels is
close to the 8 o’clock pesition. Other opinions favorable to
the double-channel model were saying that if there are two
instrument channels, either can be selected according to the
position of the lesion, suction is available at anytime during

N YAHAGI ET AL.

the procedure, treatment is possible while a hemostatic
device is inserted in the other channel, and so forth.

In contrast, when ESD is performed with a treatment
device that cuts the tissue with its tip such as a needle knife,
Hook Knife, or Flex Knife, it is essential that the scope be as
narrow as possible and has good maneuverability as it has to
enter the submucosal layer and dissect it under direct view-
ing. Also, when the instrument channel is located at the
6 o’clock position, the device can be manipulated both left-
wards and rightwards, so there is no need to incorporate two
channels. Consequently, many respondents believed that for
procedures using such devices, the single-channel model is
preferable since it can be made narrower.

CONCLUSION

Incorporating the two-step angulation function and jet irri-
gation function, the M-Scope makes possible reliable
approach to sites where device manipulation is convention-
ally difficult, and it is considered useful for regular observa-
tion and endoscopic treatment. However, the attempt to
achieve multifunctionality and high image quality made the
scope heavier and wider, decreasing maneuverability. For
practical clinical use, a balance between functionality and
maneuverability is essential, making further improvements
in this area crucial to the successful development of this
technology.
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Breath hydrogen and methane measurements in clinical practice
Yoshihisa URITA*, Motonobu SUGIMOTO*, Kazumasa MIKI**

*** Department of General Medicine and Emergency Care, and Division of Gastroenterology
and Hepatology, Toho University School of Medicine,
6-11-1, Omori-nishi, Ota-ku, Tokyo 143-8541 Japan

Abstract Breath hydrogen (H;) and methane (CH,;) measurements are widely used to evaluate
carbohydrate malabsorption, bacterial overgrowth and oro-cecal transit time. It was reported that 2
-20% of carbohydrates escape small intestinal absorption and reached the colon. Based on this fact,
colonic fermentation is considered to be present more frequency than expected. If bacteria exist in
the small intestine or unabsorbed carbohydrates reach the cecum, the glucose ingested will be
metabolized by gut flora and H; or CH, is produced in the intestinal tract. Because bacteria represent
the sole source of gut Hy, and CH,, fasting breath H, and CH,y gases have been used as markers of
colonic fermentation. Methanogenic bacteria utilize H,, carbon dioxid, and then synthesize CH,. As
gastric acid plays an important part in the prevention of bacterial colonization of the stomach and the
small intestine, reduction of gastric acid secretion often results in bacterial overgrowth. If the
fermentation occurs in the stomach or proximal small intestine, it inhibits gastric and pancreatic
secretions, and also influences lower esophageal sphincter function in gastroesophageal reflux
disease. Although breath tests such as measuring fasting or postprandial H; concentrations are
noninvasive, avoiding the risk of sampling error, the site of overgrowth cannot be identified.
Therefore, we also measured intragastric and intraduodenal H, and CH, concentrations to determine
the site of fermentation. In the future, the expansion of H; and CH; measurement may make it
possible that breath testing may be adopted as a primary approach to the diagnosis of digestive
diseases which have avoided older invasive methods.

Key words : breath hydrogen, breath methane, gastrointestinal diseases, bacterial overgrowth, fer-
mentation, carbohydrate malabsorption
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Study on absorption of glycine
Y.Urita, K.Hike, N, Torii, Y. Kikuchi, E.Kanda, H.Kurakata, M. Sasajima,
K. Miki.
Division of Gastroenterology and Hepatology, Department of Internal

Medicine, Toho University School of Medicine, Omori Hospital
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W 3T LTz,
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HEREERTHT I BEE L CUIME— SRR MEZ R, STFE 5 TH Y,
FREROKFBIR T OOE D% T I /) BIZEZHBETHD. MHICHIE STk
WENB, Filg s FERIC 13¢-7 Y v o2 An-EEEHRELBRE STy
5. T, AEL, 7Y ORI DOWTHRET LIZO THET S
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BlOFER & e LTz,
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Ho W AR fEE & 5 2 é:‘b;"éﬂ%ﬂfb‘é 77 F an—AKEELRRE 5T DIEFIACH,
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