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Fig. 1.

Fiex knife is easy to control, since it is soft and flexible.
The length of the knife tip is adjustable according to
circumstances. :

(3) Operative instruments

A Flex knife (Fig. 1), which is soft and flexible, is the best
device for incision since it provides good operability.” The
knife has a low risk of piercing the intestinal wall because it
has a blunt tip. and is easy to handle because its length is
adjustable according to circumstances. In cases when it is
hard to transmit the operator’s force to the knife tip, or when
the dessection site is very close to the muscle layer, combined
use of Hook knife® is very useful. Also, it is necessary to
prepare hemostatic forceps {Pentax, Japan} and rotatable
clip fixing devices (Olympus, Japan) ready to use anytime for
bleeding and perforation, respectively.

{4) High-frequency generator

ICC 200 or 1CC 350 (Erbe, Germany), which is furnished not
only with the endocut mode for incision, but also with muti-
ple coagulation modes, is very useful. We use the generator
according to the following rough standards: (1} endocut
mode, effect 2,60 W for mucosal incision: (2) forced mode,
40'W for submucosal dissection; and (3) soft mode, 50W for
hemostasis.

{5) Local injection solutions

It is essential to prevent perforation by forming a sufficient
elevation when conducting mucosal incision and submucosal
dissection. Among currently commercialized drugs, the solu-
tion of sodium hyalironate™ is considered most effective
from the aspect of elevation-retaining profile. Artz® (M. W.
800 kDa) and Suvenyl® (M.W. 1900 kDa), which differ in
molecular weight, are commercialized in Japan. These drugs
are diluted with Glyceol® (conc.glycerin solution) to two-
fold and four-fold, respectively,’ and a small volume of epi-
nephrine and Indigocarmin are added before use.

N YAHAGI ET AL.

EXPERTISE OF THE PROCEDURE
(1) Insertion of the scope

Insertion of Ultra-slim endoscope must be careful, keeping
as straight as possible. not to form a loop. since it is thin and
soft. Once the scope reaches the ileocecum, lavage the intes-
tine with waler-jet system and aspirate the contents. Basi-
cally, no serious peritonitis will develop unless intestinal
contents outflow after perforation. Therefore, it is essential
to sufficiently lavage and remove the contents of the entire
intestinal tract, including the site of lesion.

{2) Chromoendoscopy and submucosal injection

Indigocarmin is sprayed to clarify the margin of the lesion.
Then, conduct submucosal local injection without marking,
since the border between the tumor and normal tissue is
quite clear in colorectal tumors. Local injection (1-2 mL per
site) provides a precipitous elevation of sufficient height.
Since the elevation decreases as time passes, apply local
injection only to the site to be incised, and conduct mucosal
incision and submucosal dissection immediately.

(3) Marginal incision and submucosal dissection

Positioning in such a manner that the dissected tumor evag-
inates due to gravity frequently facilitates subsequent dissec-
tion. Therefore, it is desirable to initiate incision from the
upper portion of the tumor while changing posture in con-
sideration of gravity. The knife tip 1-2 mm long is sufficient
and is gently applied to the elevated mucosa to conduct inci-
sion using the enddcut mode. Try not to make a circumfer-
ential incision at once, but proceed to submucosal dissection
once a cerlain extent of incision is made. Submucosal fibers
will be easily dissected by gently applying the knife using the
forced mode without changing the knife length. It is impor-
tant to be aware of the direction of lumen, and to manipulate
the device as parallel as possible with the intestinal wall for
the prevention of perforation.

(4) Tumor resection and treatment of the postoperative ulcer

If the tumor is of size or location allowing snaring, conduct
snaring when a certain cxtent of dissection is made and resect
the tumor using the endocut mode. If the tumor is too large
to be included in a snare or overstrides folds, continue to
dissect the submucosa till the last in order to conduct en bloc
resection. And the resected area should be carefully observed
after resection. If there is an exposed blood vessel, pinch it
gently with hemostatic {orceps, and coagulate it using the soft
cogulation mode. There is no need to suture the resected area
with clips or other instruments. Even an artificial ulcer, which
is as large as 10 cm in diameter, mostly becomes a scar and
heals within eight weeks without causing complications.”

INDICATIONS AND EVALUATION CRITERIA
FOR ESD

ESD is applicable to almost all lesions if it exists within the
mucosa. However, ESD involves some risks due to its tech-
nical features and also takes time, Therefore, a lesion that is
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Fig.2. A case of LST in the
ascending colon. (a) After
spraying indigocarmine dye, a
laterally spreading tumor,
granular type (LST-G) is clearly
recognaized. (b)  Submucosal
injection of sodium hyaluronate
and glycecl® with a small amount
of indigocarmine and epinephrine
is made. {c) Submucosa is
dissected immediately  after
mucosal incision by Flex knife®.
(d) Dissected tumor is evaginated
due to gravity (e} Enbloc
resection is achieved without
complication. (f) The size of
resected specimen was
52 x 43 mm. (g) Histopathological
evaluation revealed that the
tumor was well differentiated
adenocarcinoma without sub-
mucosal invasion and vessel
infiltration.

TS

Fig. 3. A case of small lc lesion
in the sigmoid colon. (a) After
spraying indigocarmine dye, small
iIc lesion is clearly recognized. (b)
Close view of the lesion. {c) After
submucosal injection, precipitous
elevation is not obtained. (d)
Marginal incision and submucosal
dissection is made by Flex knife®.
(¢) En bloc resection is achieved
without complication, (F) The size
of resected specimen  was
22 x 18 mm. (g) Histopathological 9
evaluation revealed that the
tumor was well differentiated
adenocarcinoma without
submucosal invasion and vessel
infiltration.
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resectable en bloc by polypectomy or EMR, should be
treated according to conventional procedures. The strict indi-
cations of ESD are lesions that cannot be resected en bloc
by conventional procedures, but requires a precise histo-
pathologic evaluation; depressed lesions, such as Ic legions,
or LST-NG. Lesions with biopsy-induced scars, lesions on
haustra or at angulations of the colon, and large-sized lesions
that en bloc resection is impossible by conventional proce-
dures are also the possible candidates for ESD. A case of
slightly large-sized LST overstrides a fold of ascending colon
is shown in Fig. 2. A case of small Ilc lesion in the sigmoid
colon is shown in Fig. 3.

After resection, an intramucosal cancer, or even in the case
that histopathologic evaluation reveals submucosal invasion,
it is considered that the risk of lymph node metastasis is very
low if the extent of local invasion is limited up to 1000 pm,
the invading part of the tumor is highly differentiated, and
no budding is observed. Therefore, in such patients, we con-
sider that the treatment was radically curative and monitor
them for postoperative course with informed consent.

CONCLUSION

ESD is the procedure that allows us to conduct a reliable
en bloc resection even for a depressed or large-sized lesions,
and we consider thai procedure has a splendid possibility also
for the treatment of early stage colorectal cancer. However,
the large intestine presents intrinsic risks and high procedural
difficulty, so that full knowledge and training is indispensable
in its treatment. The operator should address from relatively
easy lesions, after that, gradually step up according to his/her
skill, in order to perform a safe and reliable treatment.
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THE HEALING PROCESS OF GASTRIC ARTIFICIAL ULCERS AFTER
ENDOSCOPIC SUBMUCOSAL DISSECTION

NAOMI KAKUSHIMA, NAOHISA YAHAGI, MITSUHIRO FUJISHIRO, MIKITAKA TGUCHI,
MASASHI OKA, KATSUYA KOBAYASHI, TAKUHEI HASHIMOTO AND MASAO OMATA

Department of Gastroenterology, The University of Tokyo, Hongo, Bunkyo-ku, Tokyo, Japan

Background: Due to the remarkable progress of endoscopic resection techniques, endoscopic submucosal dissection (ESD)
has been widely performed for larger mucosal tumors that would result in large artificial ulcers. The healing process of
peptic ulcers has been previously studied in detail; however, no precise investigation for artificial ulcers after ESD has been
reported. To confirm the validity of the treatment from the aspect of wound healing, we aimed to clarify the healing process
of large gastric artificial ulcers after ESD,

Methods: Seventy patients with gastric mucosal tumors treated by ESD were enrolled. The size, location and time of scar
formation of the ulcers were reviewed using endoscopic pictures taken from the same view and angte. Follow-up endoscopy
was performed at 1, 4, 8 and 12 weeks after ESD. For postoperative medication, all patients received normal doses of
proton pump inhibitors and sucralfate for 8 weeks.

Results: The average size of the resected specimen was 34.7 mm (20-90 mm). Irrespective of ulcer size and location, all of
the cases hiealed up to scarring stages within 8 weeks.

Cenclusions: Gastric artificial ulcers after ESD healed within 8 weeks regardless of size and location using normal doses
of medication as peptic ulcers. The fact that even giant ulcers after ESD heal within 8 weeks could be helpful information

for candidates for ESD and for postoperative management of patients after ESD,

Key words: artificial ulcer, endoscopic resection, endoscopic submacosal dissection.

INTRODUCTION

Endoscopic mucosal resection (EMR) has been widely
applied for mucosal tumors of the GI tract especially in
Japan. Conventionally, the indication for EMR was consid-
ered as mucosal lesions of intestinal type no larger than 2 em
for protruded lesions, and no larger than 1 cm for depressed
lesions without ulcer findings. Recently, a large study of sur-
gically resected gastric cancers revealed particular conditions
of mucosal cancers that have little risk of lymph node
metastasis.' At the same time, remarkable progress has been
made in the ficld of endoscopic resection, including the emer-
gence of endoscopic submucosal dissection (ESD)* which
enables en-bloc resection of large lesions in any part of the
GI tract, Since 2000, ESD has been applied to many larger
lesions, resulting in larger artificial ulcers. The validity of
ESD for large mucosal tumors has been discussed from the
points of lymph node metastasis and technical problems for
en-bloc resection;® however, we should also consider the
safety on the healing process of large artificial ulcers for
postoperative management. Although the healing process of
peplic ulcers has been previously studied in detail,? there has
been no precise study for arlificial ulcers afler ESD in
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Faculty of Medicine, The University of Tokyo, 7-3-1, Hongo, Bunkyo-ku,
Tokyo 113-8655, Japan. Email: yahagi-tky@umin.ac.jp
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humans. The aim of the present study is to clarify the healing
process of gastric artificial ulcers afier ESD.

PATIENTS AND METHODS

Seventy patients with gastric mucosal tumors treated by ESD
from June 2000 to June 2003, and who were carefully fol-
lowed at The University of Tokyo Hospital were enrolied.
Patients with multiple gastric tumors who had been treated
endoscopically and/or surgically were excluded. Patients who
took anticoagulative agents daily or non-steroidal anti-
inflammatory drugs daily were also excluded. For all the
patients, ESD using flex-knife or thin-type snare as reported
by Yahagi er al>” was performed. The operators were fixed
to two skilled endoscopists, and each treatment was per-
formed by either one of them. A solution of 20% dextrose
with indigocarmine and minimal epinephrine was used for
submucosal injection to lift the lesion. After removing thé
lesion, the artificial ulcer was followed without suturing,
Remaining vessels in the ulcer bed were coagulated with
hemostatic forceps. All patients received normal doses of
proton pump inhibitors (PPI) and sucralfate for postopera-
tive medication until 8 weeks. Patients were allowed oral
intake from the next day, unless serious complications
occurred, and were discharged if there was no visible vessel
left in the ulcer bed at the first follow-up endoscopy per-
formed | week after the resection. Further follow-up endos-
copy was generally performed at 4, 8 and 12 weeks after the
resection in the oulpaticot clinic. At least 20 endoscopic dig-
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ital pictures saved as JPEG files were taken for each exami-
nation. The artificial ulcers were evaluated using the pictures
taken from the same view and angle from the following two
aspects. First, the healing stages at each examination were

evaluated using the healing stage classification for peptic.

ulcers.” The classificalion is based on the degree of mucosal
regeneration observed at endoscopy. The stages are: active
stages 1 and 2 (A1, A2), healing stages | and 2 (H1, H2},
scarring stages 1 and 2 (81, 82). Second, the sizes of the
artificial ulcers at each endoscopy were evaluated to find out
their healing speed. The size of the primary ulcer was
assumed to be identical to the resected specimen size. The
virtual lengths of the major and minor axes of the ulcers at
follow-up endoscopy were measured directly from the repre-
sentative piclures using an image analysis software of a per-
sonal computer, WinROOF (ver. 3.51, Mitani Co., Fukui,
Japan}, and then the true length was calculated on compari-
son with the pictures of the primary ulcer. All endoscopic
pictures were evaluated by two endoscopists independently,
and the mean size was used for analysis. The area of ulcers
(calculated from multiplication of the length of major and
minor axes) was plotted in a logarithmic table according to
the time after the resection.

The effect of primary ulcer size and location on healing
was evaluated. Patients were divided into three groups
according to the diameter of the primary ulcer as follows: (i)
20-29 mm; (ii) 30-39 mm,; and (iii) 40 mm and larger. As to
location, difference among upper, middle and lower areas of
the stomach (UML classification), or each part of circulation
(anterior, posterior, lesser and greater curvature) were
evaltuated.

RESULTS
Healing stage with time

Demographic characteristics of the patients are shown in
Table 1. The average size of the resected specimen was
34.7 mm (20-90 mm). In all patients, ESD was performed
without serious complications. At 1 week, all ulcers were at
active stage 1 or 2. In 18 patients (26%), a small blood clot
was observed on the ulcer bed without any exposed visible
vessels. At 4 weeks, healing stage (H1, H2) was observed in

Table 1. Demographic characteristics of the patients
Sex

Male 56

Female 14
Age (years) Mean 64.6 (range 48-87)
Lesion

Cancer 56

Adenoma 14
Location

Upper 8

Middle 24

Lower 38

Anterior 14

Posterior 15

Lesser curvature 22

Greater curvatlure 1Y

Size of specimen (mm) Mean 347 {range 20-90)

N KAKUSHIMA ETAL.

all patients, with the appearance of regenerative mucosa
along the rim of the remarkably reduced ulcer. At 8 weeks,
the scarring stage was observed in all patients.

Healing speed of vlcers according to size and location

Regarding the ulcer size, the logarithmic graph showing the
change in ulcer size versus weeks after the resection showed
a similar pattern in each of the three groups. All cases healed
within 8 weeks irrespective of the primary ulcer size (Fig. 1).
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Fig. 1. Change of ulcer size afler endoscopic submucosal
dissection (ESD), Patients were divided into three groups by the
primary ulcer diameter (d). (a) 20<d <30, n=29; (b)
sd<dd, n=23(c)dzd40, n =184

—277—




HEALING PROCESS OF POST-E5D ULCERS

329

4 weeks 8 weeks

- -

Fig. 2. Chronological endoscopic observation of three sizes of post-endoscopic submucosal dissection {(ESD) ulcers (23, 45 and

90 mm). At 4 weeks, the vlcer size is remarkably reduced, and regenerative mucosa has appeared only to connect the surrounding

mucosa like a zipper.

In addition, a remarkable size reduction was observed at 4
weeks, resulting in less than half of the previous ulcer size
{Fig.2).

There was also no difference in the healing speed of ulcers
according to the location (Fig. 3} or circulation.

DISCUSSION

Many investigators have reported in detail the healing pro-
cess of peptic ulcers in human and animal models® From
those studies, an ordinary peptic ulcer is first covered by a
mucoid cap within several days, followed by the appearance
of regenerative mucosa along the rim ot the ulcer 2-3 weeks
later. Regenerative mucosa appears from the edge of the
existing mucosa due to the peripheral microvessels and, later,
when the microvessels under the ulcer bed develop, the
regenerative mucosa covers the ulcer bed, receiving- blood
supply from them.” The healing process is carried out by
granulation, conlraction of the ulcer itself, and by the exten-
sion of regenerative mucosa towards the center. Except for
intractable ulcers, the healing process is completed within 8

weeks with administration of PPI or H2 receptor antagonists
{H2-RA) in general conditions (i.e. no use of anticoagulative
agents, no use of non-steroidal inflammatory drugs, no use of
steroids, and the patient’s compliance is good toward
medication).

The present study revealed that artificial ulcers after ESD
healed within 8 weeks irrespective of size and location. Even
a 9-cm ulcer healed within 8 weeks under ordinary treatment
in the same manner as smaller ulcers, The particular aspect
of the healing process was that size reduction of these ulcers
occurred rapidly before the appearance of regenerative
mucosa at the ulcer rim. The surrounding mucosa of artificial
ulcers came close to each other, contributing to the remark-
able size reduction observed at 4 weeks. Chronological endo-
scopic observation revealed thal the regenerative mucosa
appeared only 1o connect the already approached surround-
ing mucosa like a zipper.

The contraction of the surrounding mucosa observed at 4
weeks gives us some clue of the mechanism of rapid healing
of targe artificial ulcers. As ESD removes the gastric mucosa
wilth some part of the submucosa without damaging the
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Fig.3. Change of ulcer size afler endoscopic submucosal
dissection (ESD) according to location. (a) Upper (U}, n = 8; {b)
Middie (M), n = 24; (c} Lower part of the stomach {L) n = 38.

proper muscle layer, these ulcers are considered to be the
same as UL-IT ulcers, no matter how large they are. In addi-
tion, artificial ulcers concomitant with ESD are created very
shortly, with less damage to the proper muscle layer, so that
tess inflammation and fibrosis of the local area occurs, pre-
serving the contractability of the proper muscle layer under
and around the ulcer. After the resection, the surrounding
mucosa would come close to each other according to the
contractability of that part of the stomach, together with the
contraction of the resected area. In ordinary peptic ulcers,
gradual formation of the ulcer induces fibrosis and granula-
tion in the submucosa in varying degrees, or, sometimes, the
proper muscle layer is damaged, which reduces the con-

N KAKUSHIMA ETAL.

tractability of the gastric wall on which the ulcer is located.
In intractable ulcers, such as deep ulcers, it has been reported
that the healing process progresses rather slowly, due to the
fusion of the muscle layer of the mucosa and the proper
muscle layer, which prevents the contraction of the ulcer.”
The round shape of the ulcer is preserved until regenerative
mucosa appears and covers the ulcer bed. Therefore, it is
assumed that the key point of rapid healing for large ESD
ulcers depends on the power of contraction.

Comparing ESD to conventional EMR methods, the
mechanism of development and depth of artificial ulcers are
considered to be the same, as the techniques of endoscopic
resection are meant to remove only lesions confined (o the
mucosa. Therefore, the healing process for both techniques
is assumed to be identical, although the ulcer size made by
conventional EMR methods would be much smaller (ie.
around 20 mm or smaller}. Although ulcers smaller than
20 mm were not included in the present study, we have expe-
rienced some patients with artificial ulcers smaller than
20 mm healing at 6 weeks after ESD. So far, there is no study
that compared the healing process of artificial ulcers between
conventional EMR and ESD. The important finding of the
present study is that even large ulcers heal within 8 weeks

Some investigators have reported the benefit of suturing
the ulcer after mucosal resection to facilitate ulcer healing
and to shorten hospital stay.!! As almost al! the ulcers closed
within 8 weeks without suturing, regardless of size and loca-
tion, our resuits suggest that suturing is unnecessary even for
large artificial ulcers. The mean hospital stay of the patients
in our study was 6 days (4-10 days). In addition, the suturing
procedure itself is sometimes not easy in large lesions and
would take much time and higher cost, or it may leave a
deformity in some cases, Suturing ulcers with a rotatable
clipping device might be effective for smaller lesions, and it
would be helpful enly for day-surgery to prevent postopera-
tive bleeding.

In the present study, the combined use of PPI and sucral-
fate was given for 8 weeks as anti-ulcer medication, Many
studies have reported the benefit of PPI against H2-RA in
patients with peptic ulcers. As to arlificial ulcers after EMR,
Matsumoto ef al.'? have compared the healing stage between
PPt and H2-RA at 4 weeks after strip biopsy, a conventional
EMR method. Although the size of ulcers was not men-
tioned, they concluded that more than twice the PPl-treated
patients showed healing stage compared to those treated by
H2-RA. PPI may be superior for symptomatic relief or for
decreasing postoperative bleeding in the first 2 weeks. Still,
it is not clear whether we need to administer PPI until scar-
ring stage, or whether we can change over to H2-RA in the
carly stage. ‘

In conclusion, artificial ulcers after ESD healed within 8
weeks regardiess of size and location. The anti-ulcer treat-
ment could be finished at 8 weeks, which is the duration
permitted for ordinary peptic ulcers in the guidelines. These
findings could be very helpful to backup the safety of ESD
from the aspect of wound healing, and for postoperative
management after ESD.
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EUS AND TREATMENT

ENDOSCOPIC SUBMUCOSAL DISSECTION OF COLORECTAL LESION

NAOHISA YAHAGI, MITSUHIRO FUJISHIRO AND MASAO OMATA
Department of Gastroenterology, Faculty of Medicine, The University of Tokyo, Japan

Endoscopic submucosal dissection (ESD) has been developed for en-bloc resection of mucosal lesions of the
gastrointestinal tract. It enables us to resect almost all mucosal and slightly submucosal invasive tumors, regardless of size
and shape, even in the colon. Therefore, preoperative diagnosis, especially for the depth of invasion, is very important to
determine the treatment strategy. The shape of the lesion, its pit pattern and also EUS findings are very useful in estimating
the depth of invasion. We use an EndoEcho system with ultrasonic probe, which gives us both radial and linear image of
the lesions. Remodeled three-dimensional (3D) images are also very useful in evaluating the size and the expansion of the
lesion when it is located on a fold. Although the large intestine involves structural and technical difficulties, we conduct
en-bloc resection by ESD while exercising various ingeunities in preparation, endoscopes, use of instruments and local
injections, ESD is the reliable technique, which allows en-bloc resection of gastrointestinal mucosal lesions, and has a
excellent chance of success in the treatment of early stage colorectal cancer.

Key words: endoscopic submucosal dissection (ESD), flex knife, colorectal lesion, en-bloc resection.

INTRODUCTION

Endoscopic submucosal dissection (ESD) has been devel-
oped for the en-bloc resection of mucosal tumors of gas-
trointestinal tract and widely applied especially to gastric
lesions."? Tt enables us to resect almost all the mucosal and
slightly submucosal invasive tumors, regardless of size and
shape, even in the colon. However, the large intestine
involves the following issues which are not seen in the upper
gastrointestinal tract: (i) very thin walls present a high risk
of perforation; (ii) enterobacterium-induced, serious perito-
nitis may develop in the event of perforation; and (iit) the
lumen is narrow and angulated, causing poor operability of
an endoscope and generating a higher level of difficulty in
endoscopic procedure.

To overcome these issues, we use our ingeunitics in pre-
paration, endoscopes, instruments and local injections and
conduct en-bloc resection by ESD while ensuring operational
salety.

EVALUATION OF THE LESION AND
TREATMENT POLICY

Preoperative diagnosis, especially for the depth of invasion,
is very important to determine treatment strategy. Lesion
shape, its pit pattern and ‘also EUS findings are very useful
in estimating the depth of invasion. We usually perform
chromoendoscopy using indigo carmine dye, when a lesion is
detected during colonoscopy. If we suspect that a lesion may
be cancerous, magnifying endoscopy is performed. And then,
EUS is followed if submucossal invasion is suspected by
magnification.

Correspondence: Naohisa Yahagi, Department of Gastroenterology,
Faculty of Medicine, The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku,
Tokyo, 113-8655, Japan, Email: yahagi-tky@umin.ac.jp

We use the EndoEcho system (EU-M2000 and MAJ-935,
Olympus, Japan) with ultrasonic probe (UM-DP20-25R,
Olympus, Japan). It gives us both radial and linear image of
the lesions at once. A three-dimensional (3D) image is
obtained by computer processing making the size and expan-
sion of the lesion easily comprehensible, even when the
lesion is located on'a fold.

If massive submucosal invasion is mostly suspected by
endoscopic and EUS findings, we opt for laparoscopic or
open surgery. On the other hand, if the lesion is obviously a
mucosal lesion, therapeutic ESD is performed. Diagnostic
ESD may be performed, if the lesion seems to be limited to
the mucosa but the findings of endoscopy and EUS are
inconsistent.

METHODS TO ENSURE SAFETY
Preparation

The patient is instructed to avoid fiber-rich meals on the day
before treatment and to drink a 10 mL. bottle of picosulfate
after dinner. A mixture of Niflec (Ajinomoto Pharma,
Saitama, Japan) 2L and 10mL of Dimeticon (Kissei
Pharmaceutical, Matsumoto, Japan} is used as the intestinal
lavage on the day of treatment, The mixing of Dimeticon
markedly reduces adhesive residues, which makes it easier to
remove any remaining residues in the lumen.

Endoscopic system

For incision and dissection, an endoscope with as small a
diameter as possible is recommended to obtain good maneu-
verability in the narrow lumen. We use a water-jet system-
furnished, ultra-slim endoscope (outer diameter: 9.8 mm).
Retroflex manipulation is necessary, especially at the oral
end of large-sized lesions, and for lesions over a fold. There-
fore, it is essential to use an endoscope whose diameter is as
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colorectal lesions,

small as possible and provides good operability. Further-
more, use of a transparent disposable attachment (Olympus,
Japan) facilitates good visual field and allows stable
dissection.

Operative instruments

A flex knife (Fig. 1), which is soft and flexible, is the best
device for incision because it provides good operability.® The
knife has a low risk of piercing the intestinal wall because it
has a blunted tip, and is easy to handle because its length is
adjustable according to circumstances. In cases when it is
difficult to transmit the operator’s foree to the knife tip, or
when the dissection site is very close to the muscle layer, the
combined use of Flex knife and a hook knife* is very useful.
Also, it is necessary to prepare hemostatic forceps (Pentax,
Tokyo, Japan) and rotatable clip fixing devices (Olympus,
Tokyo, Japan) ready to use at any time in case of bleeding
and perforation, respectively.

High-frequency generator

1CC 200 or ICC 350 (ERBE, Tiibimgen, Germany), which
are furnished not only with the endocut modes for incision
but also with multiple coagulation modes, are very useful. We
use the generators according to the following rough stan-
dards: endocut mode, effect 2, 60 W for mucosal incision;
forced mode, 40 W for submucosal dissection; and soft mode.
50 W for hemostasis.

Local injection solutions

Tt is essential to prevent perforation by forming a sufficient
elevation when conducting mucosal incision and submucosal
dissection. Among currently commercialized drugs, the solu-
tion of sodium hyaluronate®® is considered most effective
from the aspect of clevation-retaining profile. Artz (M.W.:
800 kDa, Kaken Pharmaceutical, Tokyo, Japan) and Suvenyl
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Fig.2. Sufficient protrusion is necessary for mucosal incision
and submucosal dissection.

(M.W.: 1900 kDa, Chugai Pharmaceutical, Tokyo, Japan),
which differ in molecular weight, are commercialized in
Japan. These drugs are diluted with Glyceol (10% glycerin
with 0.9% NaCl and 5% fructose, Chugai Pharmaceutical,
Tokyo, Japan) to two and fourfold, respectively,” and a small
volume of epinephrine and indigo carmine are added before
use,

PROCEDURE OF ESD
Chromoendoscopy and submucosal injection

Indigo carmine is sprayed to clarify the margin of the lesion.
Then, a submucosal local injection is conducted without
marking, because the border between the tumor and normal
tissuc is quite clear in colorectal tumors. Local injection
(1-2 mL per site) provides a precipitous elevation of suffi-
cient height (Fig. 2). Because the elevation decreases when
time passes, local injection is applied only at the site to be
incised, and mucosal incision and submucosal dissection are
conducted immediately.

Marginal incision and submucosal dissection

We usually use a Flex knife for both mucosal incision and
submucosal dissection, because it is safe and easy to control.
Positioning in such a manner that dissected tumor evaginates
due to gravity frequently facilitates subsequent dissection.
Therefore, it is desirable to initiate incision from the upper
portion of the tumor while changing posture in consideration
of gravity. The knife tip 1-2 mm long is sufficient (Fig. 3) and
is gently applied to the elevated mucosa to conduct incision
using the endocut mode, effect 2, 60 W (ICC200, ERBE).
Then, submucosal dissection is performed immediately after
the marginal incision (Fig. 4). We try not to make a circum-
ferential incision at once, but proceed to submucosal dissce-
tion once a certain extent of the incision has been made.
Submucosal fibers can be easily dissected by gently applying
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Fig.4. Submucosa is exposed, after mucosal incision and
submucosal dissection.

the knife using the forced mode, 40 W, without changing the
knife length, It is important to be aware of the direction of
lumen, and to manipulate-the device as parallel as possible
with the intestinal wall, to prevent perforation.

Tumor resection and treatment of postoperative wound

If the tumor is of a size or in a location to allow snaring, it
should be conducted once a certain amount of the dissection
has been made. If the tumor is too large to be included in a
snare or lies over folds, dissection of the submucosa should
be continued until completion in order to conduct en-bloc
rescction (Figs 5 and 6) and the resected area should be
carefully observed after resection. If there is an exposed
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Fig.5. En-bloc
complications.

Fig. 6. Resccted specimen, more than 4 cm.

blood vessel, it should be pinched gently with hemostatic
forceps, and coagulated using the soft coagulation mode.
There is no need to suture the resected area with clips or
other instruments. Even an artificial ulcer, which is as large
as 10 cm in diameter, mostly becomes a scar and heals within
8 weeks without causing complications.®

INDICATIONS AND EVALUATION
CRITERIA FOR ESD

Endoscopic submucosal dissection is applicable to almost all
lesions if they exist within the mucosa. However, ESD
involves some risks due to its technical features and also
takes time. Therefore, a lesion, which is resectable en bloc by
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polypectomy or EMR, should be treated according to con-
ventional procedures. The strict indications that ESD should
be performed are: lesions that are difficult to resect in an en
bloc fashion by conventional procedures, but require a pre-
cise histopathologic evaluation; depressed lesions, such as IIc
legions; or LST-NG. Lesions with biopsy-inducted scars,
lesions on haustra or at angulations of the colon, and large-
sized lesions where en-bloc resection is impossible by con-
ventional procedures, are also indications for ESD.

If resection reveals an intramucosal cancer, or even if his-
topathologic evaluation reveals minor submucosal invasion,
the risk of lymph node metastasis is considered to be very
low if the local invasion extent is under 1000 pm, the invading
part of the tumor is highly differentiated, and no budding is
observed, Therefore, in such patients, we consider the treat-
ment to have been radically curative and monitor them for
postoperative course with informed consent.

RESULTS

One hundred and forty-six colorectal lesions were treated by
ESD between July 2000 and July 2004 at our institution.
Mean tumor size was 35.8 mm (6-109 mm). 133 lesions were
resected in single pieces and the en-bloc resection ratio was
92%. Another 13 lesions resected in a piecemeal fashion but
were completely resected. Among them, 127 lesions (87%)
were judged to be radically curative by histopathological
evaluation. Two patients had vascular infiltration or massive
submucosal invasion of more than 1000 pm and underwent
operations, Because of diathermic effect, the lateral margin
was unclear in four patients and they were followed endo-
scopically. No recurrent tumor was found in the patient
treated in an en bloc fashion but one recurrent tumor was
found in a patient treated by piecemeal resection. This recur-
rent lesion, sized lcss than 5 mm, was judged to be mucosal
lesion and abraded with APC,

S18l

CONCLUSION

ESD is a procedure that allows us to conduct a reliable en-
bloc resection even for a depressed or large-sized lesion, and
we consider that this procedure is splendidly suited to the
successful treatment of early stage colorectal cancer. EUS is
also helpful in confirming the depth of invasion when the
lesion is suspected to have submucosal invasion. 3D-EUS is
also useful in getting the perspective of a lesion that is located
on a fold.
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