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Fig. 1 UCR (CO, regulator). The UCR in upper gastrointestinal
endoscopy has three levels of insufflation which can be controlled by
using three types of connecting tubes. These amounts of insufflation
are almost equivalent to the original three regulation levels of the
EVIS LUCERA

Fig. 2 The TOSCA measurement system and TOSCA 500 monitor, a
noninvasive and continuous monitoring device for transcutaneous
partial pressure of carbon dioxide (PtcCO,) that takes measurements
using a sensor attached by a low-pressure clip to the patient’s earlobe

various patients as the gold standard, but determining the
variation of PaCO, during ESD using CO, insufflation has
proved to be quite difficult.

In this study, a TOSCA measurement system and
TOSCA 500 monitor (Linde Medical Sensors, Basel,
Switzerland) (Fig. 2) was used to measure and monitor
both transcutaneous partial pressure of CO, (PtcCO,) and
oxygen saturation (SpO,). This system, which takes mea-
surements using a sensor attached by a low-pressure clip to
the patient’s earlobe, is a noninvasive, continuous, trend-
monitoring device for PtcCO,; reported in several studies to
provide general agreement between PtcCO, and PaCO,
measurements [32-37]. We used a default temperature
setting of 42°C for the earlobe sensor and recalibrated
the TOSCA system to minimize the possibility of
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measurement error before each ESD. Procedure time was
measured from endoscope insertion to its completed
withdrawal after ESD, with PtcCO, and SpO, recorded
every 3 s for both groups using the TOSCA system.

Statistical analysis

All variables in this study were described in terms of
mean + standard deviation as well as median and range.
We used chi-square and #-tests to compare baseline char-
acteristics and measurements between the two groups. All
statistical analyses were performed using the SAS Statis-
tical Package (SAS Institute, Tokyo, Japan), and a p value
less than 0.05 was considered statistically significant.

Ethics

The ethics committee at NCCH approved the study pro-
tocol, and written informed consent was obtained from all
patients before they were enrolled in the study.

Results

No significant differences in patient characteristics
between the two groups were observed (Table 1). The CO,
group study consisted of 45 patients (39 men and 6 women)
with 52 lesions. These 45 patients (involving 15 esophageal
and 30 gastric ESD cases) had a mean age of
68.5 & 8.8 years (range, 50-84 years). The air group
consisted of 44 patients (38 men and 6 women) with 51
lesions. These 44 patients (involving 12 esophageal and 32
gastric ESD cases) had a mean age of 67.6 + 8.0 years
(range, 43-84 years).

The macroscopic types of tumors included 13 elevated
lesions, 32 flat and depressed lesions, 6 combined lesions,
and 1 residual lesion in the CO, group and 11 elevated
lesions, 34 flat and depressed lesions, 5 combined lesions,
and 1 residual lesion in the air group (nonsignificant dif-
ference [NS]). In the CO, group, the median size of the
tumors, determined histopathologically, was 13 mm
(range, 5-60 mm), and the 35 adenocarcinomas included 2
Barrett’s carcinomas, 15 squamous cell carcinomas
(SCCs), and 2 adenomas. The median size of the tumors in
the air group was 19 mm (range, 5-55 mm), and the 37
adenocarcinomas included 2 Barrett’s carcinomas, 13
SCCs, and 1 adenoma. The difference between the two
groups was not significant. The median specimen size was
35 mm (range, 2075 mm) in the CO, group and 35 mm
(range, 20-68 mm) in the air group (NS). The median
procedure time was 115 min (range, 30-575 min) in the
CO, group and 96 min (range, 38-309) in the air group
(NS). Midazolam was received by 30 patients at a median
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Table 1 Patient characteristics CO, (1) Air )  Value
Patients/lesions 45/52 44/51
Mean age (years) 68.5 + 8.8 67.6 = 8.0 NS
Male/female 39/6 38/6 NS
Esophagus/stomach 15/30 12/32 NS
Macroscopic type
Elevated 13 11
Flat and depressed 32 34
Combined 6 5
Residual NS
Histopathologic type
Nee 15 13
Adenocarcinoma 35 37
Adenoma 2 1 NS
Median tumor size: mm (range) 13 (5-60) 19 (5-55) NS
Median specimen size: mm (range) 35 (20-75) 35 (20-68) NS
Median procedure time: min (range) 115 (30-575) 90 (38-309) NS
Perforations 3 0 NS
Patients receiving midazolam 30 31 NS
Patients receiving propofol 15 13 NS
CO; carbon dioxide, NS not Dosage of midazolam: mg (range) 12 (5-20) 12 (4-23) NS
significant, SCC squamous cell  pogaoe of propofol: mg (range) 640 (130-2460) 370 (180-1116) NS

carcinoma

dosage of 12 mg (range, 5-20 mg) in the CO, group and
by 31 patients at a median dosage of 12 mg (range, 4—
23 mg) in the air group (NS), and propofol was received by
15 patients at a median dosage of 640 mg (range, 130—
2,460 mg) in the CO, group and by 13 patients at a median
dosage of 370 mg (range, 180—1,116) in the air group (NS).
All the tumors were resected en bloc by ESD except in
one esophageal case in the air group, In this case, the
patient’s main lesion was resected en bloc by ESD, whereas
another smaller synchronous lesion was treated by using
endoscopic mucosal resection (EMR) with a cap-fitted
panendoscope, resulting in a piecemeal resection [38].

Measurements of PtcCO, and SpO,

The mean CO, group versus air group measurements were
as follows: PtcCO, (49.1 & 5.0 vs. 50.1 £ 5.3 mmHg;
NS), maximum PtcCO, (55.1 £ 6.5 vs. 56.8 & 7.0 mmHg;
NS), PtcCO, elevation (9.1 & 5.4 vs. 11.4 & 5.6 mmHg;
p = 0.054), SpO, (99.0 £ 0.7% vs. 99.0 + 1.0%; NS),
minimum SpO, (96.5 £24% vs. 954 +33%; p =
0.085), and SpO, depression (2.4 £ 2.3% vs. 3.3 £ 2.9%;
NS) (Table 2; Fig. 3A-F). The PtcCO, and SpO, mea-
surements were similar in the two groups, but in PtcCO,
elevation and minimum SpO,, the CO, group was better
than the air group.

The patient characteristics did not differ significantly
between the two groups when esophageal and gastric ESD

Table 2 Transcutaneous partial pressure of carbon dioxide (PtcCO,)
and oxygen saturation (SpO,) measurements

CO, Air p Value

Mean PtcCO, (mmHg) 49150 501453 NS

Maximum PtcCO, (mmHg) 55.1 +£65 5684+ 7.0 NS
PtcCO, elevation (mmHg) 91+54 114456 0.054
Mean SpO, (%) 99.0£0.7 990+1.0 NS
Minimum SpO, (%) 96524 954433 0.085
SpO, depression (%) 24 +23 3329 NS

NS not significant

cases were considered separately, nor did the PtcCO, and
SpO, measurements differ significantly between the two
groups when only esophageal ESD cases were considered.
The CO, group versus air group measurements in gastric
ESD cases were as follows: PtcCO, elevation (8.0 4 5.2
vs. 10.8 £ 5.7 mmHg; p = 0.049) and SpO, depression
(1.9 £ 1.8% vs. 2.8 +2.5%; p = 0.087). Although the
PtcCO, and SpO, measurements again were similar for the
two groups, when only gastric ESD cases were considered,
the CO, group was better than the air group in PtcCO,
elevation and SpO, depression.

Five CO, group patients and five air group patients
experienced a maximum PtcCO, exceeding 60 mmHg that
continued for more than 5 min (NS). The median duration
time was 12 min (range, 6-166 min) for the CO, group and
35 min (range, 10-148 min) for the air group (NS). The
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Fig. 3 Transcutaneous partial pressure of carbon dioxide (PtcCO,) and oxygen saturation (SpO,) measurements. The PtcCO, and SpO,
measurements were similar in the two groups, but the CO, group was better than the air group in PtcCO, elevation and minimum SpO,

maximum PtcCO, was 72 mmHg in the CO, group and
74 mmHg in the air group (NS) (Table 3). None of the
cases in either group involved an SpO, level lower than
90% that continued for more than 1 min, and no harmful

Table 3 Maximum transcutaneous partial pressure of carbon dioxide
(PtcCO,) and minimum oxygen saturation (SpO,)

CO, Air p Value
(n = 45) (n=44)

Maximum PtcCO, >60 mmHg* 5 5 NS
Median duration: min (range) 12 (6-166) 35 (10-148) NS
Maximum PtcCO, (mmHg) 72 74 -

Minimum SpO, <90%" 0 0 NS
Median duration: min (range) - - -
Minimum SpO, (%) 91 88 -

# >5-min duration

5 >1-min duration

@ Springer

oxygenation effects occurred. Temporary SpO, depression
lower than 90% for less than 1 min resulted from the
aspiration of two patients in the air group, but the condition
subsequently improved and did not impair treatment
(Table 3).

No adverse effects were caused by CO, insufflation in the
CO, group. Perforations involving CO, insufflation occur-
red in three cases including two esophageal ESD cases and
one gastric ESD case, but x-rays did not show any subcu-
taneous or mediastinal emphysema or pneumoperitoneum.
As for the three patients in the CO, group with perforations,
histopathologic examinations of the one gastric ESD patient
showed a well-differentiated intramucosal adenocarcinoma
located in the cardia, and the two esophageal ESD patients
had SCCs within the lamina propria mucosae located in
either the middle or lower thoracic esophagus. Antibiotics
were administrated for all three patients over 3 to 5 days.
Oral diet intake was started on either postoperative day 2 or
4, and each patient was discharged on postoperative day 6
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without any invasive intervention, as is the usual course for
gastric and esophageal ESD patients at our hospital. All the
CO, group procedures were completed without delays, and
none of the 45 CO, insufflation patients required extended
hospitalization.

Discussion

To the best of our knowledge, this is the first study to
investigate the safety of CO, insufflation in lengthy upper
GI tract ESD procedures for patients under deep sedation.
The results of our study indicate that CO, insufflation can
be used as safely as air insufflation without any adverse
effects by continuous monitoring of PtcCO, and SpO,
during both esophageal and gastric ESDs.

Bretthauer et al. [4, 6] reported no significant observed
difference in PtcCO, elevation between air and CO,
insufflation groups during ERCP with deep sedation, and
no significant increase in end-tidal CO, levels was dem-
onstrated between the two groups in colonoscopy exam-
inations without sedation, although patient abdominal
discomfort was significantly less in the CO, group. In our
study, midazolam and propofol were used, so it was diffi-
cult to measure patient discomfort levels using a visual
analog scale after ESD because of considerable differences
in the rate of recovery between those two sedatives.

The PCO, level basically depends on ventilation, so
PCO, elevation can be regarded generally as caused by
depression of both the ventilation rate and the tidal volume.
Nelson et al. [39] reported PtcCO, elevation exceeding
40 mmHg and a maximum PtcCO, greater than
100 mmHg in ERCP using air insufflation, although there
were no evident adverse effects.

In our results, the maximum PtcCO, per duration time,
with PtcCO, exceeding 60 mmHg, was 72 mmHg for
166 min in the CO, group and 74 mmHg for 148 min in the
air group, but with no adverse events in either group. No
harmful oxygenation effects resulted from using CO, insuf-
flation during ESDs because all the patients received O,
nasally. These results suggest that PtcCO, elevation, which
registered a maximum value of 74 mmHg without SpO,
depression, did notrepresent a clinical problem, and no actual
correlation was found between the two measurements in any
of the cases. We believe that PtcCO, elevation was not caused
solely by CO, insufflation but that other important factors
were involved, including sedation levels and respiratory
status, because the air group showed even higher PtcCO,
values than the CO, group (Table 2; Fig. 3A-C) [5, 40].

Concerning the observation of differences between the
two groups in PtcCO, elevation and minimum SpO, in all
cases as well as PtcCO, elevation and SpO, depression in
only the gastric ESD cases, we considered that ventilation

rate and tidal volume were difficult to decrease because
abdominal distension and diaphragm elevation were
reduced to relieve bowel hyperextension. Accordingly, it
also can be speculated that CO, insufflation may stimulate
the respiratory center, leading theoretically to hyperventi-
lation. Except for patients with COPD, who were excluded
from this study, PtcCO, elevation may have been caused
by hypoactivity of the respiratory center resulting from
deep sedation rather than CO, insufflation or oxygen
administration.

In the upper GI tract, especially the esophagus, the most
serious complications are arrhythmia, cardiac collapse,
thromboembolism produced by blood flow congestion
resulting from a perforation (compartment syndrome), and
pneumothorax [19-24]. We also considered why no subcu-
taneous or mediastinal emphysema or pneumoperitoneum
appeared, and we suspected that leaked CO, in the three
patients who experienced perforations probably was absor-
bed rapidly into the surrounding tissue [1, 2]. It can be
expected that CO, insufflation will reduce all such compli-
cations. Because CO, insufflation was demonstrated to be
safe in this study, it is recommended that to avoid any
unexpected developments during treatment in the upper GI
tract, particularly in the esophagus, ESD should be performed
from the start using CO, insufflation. In addition, CO,
insufflation is recommended for endoscopists with limited
ESD experience, who likely will need more time to complete
the procedure and may have a greater possibility of a perfo-
ration occurring because of their relative inexperience.

It generally is considered that a severe acidosis condi-
tion leads to arrhythmia, cardiac collapse, or hyperkalemia.
If CO, retention does occur, the CO, can serve as a factor
in decreasing the pH balance, although no clinical problem
is involved if the pH balance is preserved within normal
limits by other factors. Based on our findings, it appears
that no adverse events may result if normal oxygenation is
maintained even when a PtcCO, exceeding 60 mmHg
persists for some time. Although CO, insufflation is not
recommended for patients with severe pulmonary or car-
diovascular disease, it is associated with no clinical dis-
advantage compared with air insufflation. We currently
recommend, however, that PtcCO, be measured for
enhanced safety during upper GI ESDs.

Several studies have shown a close correlation between
PtcCO, and PaCO,, so PtcCO, currently is regarded as a
reliable and accurate measurement, although it is known
that a discrepancy can exist between the two under certain
body temperature and skin conditions [41]. No blood gas
samples were taken in this study, so we have no data on
actual patient pH levels and PaCO, values during the ESD
procedures.

‘We were able to perform continuous measurement of the
PtcCO, level and monitoring of its elevation during upper
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GI tract endoscopic treatments, neither of which had pre-
viously been completely certain. Although more than 2,000
upper GI tract ESDs have been performed for patients at
NCCH [42], very few major respiratory-related problems
with the use of air insufflation have occurred despite the
lack of certainty about previous PtcCO, levels. The
advantage of having precise PtcCO, data is avoidance of
additional sedatives resulting in excessively deep sedation
that may cause respiratory dysfunction because PCO,
elevation suggests depression of the ventilation rate and
tidal volume. This also prevents tracheal intubation due to
pulmonary arrest.

Use of a bispectral index (BIS) monitor that indicates a
patient’s sedation level by monitoring brain waves has
been reported recently, so it is conceivable that the com-
bined use of CO, insufflation with continuous PtcCO,
measurement and the BIS monitor could result in safer
upper GI tract endoscopic treatment procedures in the
future [43, 44].

Conclusions

This study demonstrated CO, insufflation to be as safe as
air insufflation for upper GI tract ESDs performed for
patients under deep sedation without evidencing any
adverse effects. We believe that CO, insufflation may be
particularly effective for esophageal cases in which severe
subcutaneous or mediastinal emphysema can be caused by
perforations that may occur during the ESD procedure.
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! Portsmouth Hospitals Trust, Portsmouth, UK, and *>The National Cancer Centre Hospital, Tokyo, Fapan

Abstract

Objective. To assess whether endoscopic flushes of the bubble-bursting agent Gascon and the mucolytic agent Pronase are as
effective in terms of improving endoscopic mucosal visibility as a pre-endoscopic drink of the same agents. Material and
methods. A total of 112 patients attending a Japanese tertiary referral centre for upper gastrointestinal endoscopy were
randomized to receive either the standard Japanese procedure of a pre-endoscopic drink of water containing Gascon and
Pronase with endoscopic flushes of 20-ml aliquots of water, or no pre-endoscopic therapy but endoscopic flushes of 20-ml
aliquots of water containing Gascon, with or without Pronase as necessary. Results. Visibility scores were significantly better in
the pre-endoscopic drink group than in either of the endoscopic flush groups. The group receiving a pre-endoscopic drink
required fewer flushes during the procedure and there was no difference in the endoscopic time between the three groups.
Conclusions. Our results suggest that endoscopic spraying of these bubble-bursting and mucolytic agents is not able to offer
equivalent improvements in endoscopic mucosal visibility when compared with the standard Japanese theérapy of a pre-
endoscopic drink of these agents. The addition of Pronase to the spray solution had no measurable benefit over Gascon alone.
We therefore cannot recommend endoscopic spraying of mucous clearing agents over their use as a pre-endoscopic drink.

Key Words: Endoscopy, gascon, mucolytic, pronase, simethicone, visibility

Introduction usual practice for them to be used. One explanation

for this is concern amongst Western endoscopists of

Since the advent of gastrointestinal endoscopy, prac-
titioners have been frustrated by foam and mucous
obscuring the field of view. Mucosal toileting techni-
ques with bubble-bursting agents such as Gascon
(simethicone) have been used since the 1950s [1-3]
and more recent studies have shown that the addition
of a mucolytic such as Pronase further improves
mucosal visualization [4,5]. These mucosal toileting
techniques have become standard practice in Japan
[6,7], where cancers tend to be detected earlier than
in the West. Patients there are routinely asked to drink
100 ml of water containing 2 ml of Gascon and 20,000
units of Pronase 10 min prior to the endoscopy. These
medications are freely available in Europe but it is not

an increased risk of aspiration during the procedure if
a drink is taken beforehand.

Minimally invasive techniques such as photo-
dynamic therapy and endoscopic mucosal resection
(EMR) are now able to offer excellent results for
cancers detected at early stages. EMR often offers
complete cure but can only be considered for tumours
that are well characterized at endoscopy. Detection
and characterization of early changes can be achieved
through a variety of diagnostic techniques, including
chromoendoscopy, high-magnification endoscopy,
confocal endoscopy and narrow-band imaging, but
all depend upon optimized mucosal views. In addi-
tion, chromoendoscopy requires a clear field in order
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that the dye binds to the intended cells rather than the
overlying mucous [8,9]. Effective and acceptable
mucosal toileting techniques are therefore increas-
ingly vital as advanced endoscopic techniques become
used more frequently.

In an attempt to provide the proven benefits of
Gascon and Pronase [9-12] without the theoretical
increased risk of pulmonary aspiration associated with
a pre-endoscopic drink, this study was designed to
compare the effectiveness and practicality of spraying
Gascon, with or without Pronase, directly onto the
mucosa as intermittent flushes through the biopsy
channel of the endoscope during the procedure, com-
pared with identical treatment given as a drink prior to
endoscopy (conventional Japanese mucosal toileting).

Material and methods
Patients

The Japanese national screening programme for gas-
tric cancer involves the majority of people over the age
of 40 years undergoing an annual barium swallow.
The tertiary referral centre in which this trial was set
accepts patients for gastroscopy either directly
(patients with abnormal results on these tests or

with appropriate symptoms), or as referrals from other
hospitals where early cancers have been detected that
are thought to be suitable for EMR. This study was
restricted to the screening population because there
are differences in the endoscopy technique for those
requiring a therapeutic procedure (e.g. the use of
zoom scopes and special dyes requiring additional
time). A total of 148 of these patients were recruited
into this study over a 2-week period. Patients were
excluded from the study if they had previously under-
gone oesophagectomy or gastrectomy, if the endo-
scopy revealed a lesion requiring a therapeutic
procedure such as EMR or if there was active gastro-
intestinal bleeding or strictures in the upper gastro-
intestinal tract. The results from 112 patients were
therefore available for analysis (Figure 1).

Pre-medication and endoscopic procedure

The study gained ethical approval and informed con-
sent was obtained from all participants. Sealed envel-
opes were used to randomly allocate patients to one of
three groups, as follows. Group S: standard Japanese
procedure comprising a pre-endoscopic drink of
100 ml of water, 2 ml of Gascon and 20,000 units
of Pronase. During the endoscopy, flushes of 20-ml

Assessed for

eligibility (n=153)

Enrolled (n=148)

Excluded n=5
refused to

participate

Randomized (n=148)
(sealed envelopes)

!

Group S(n=49) Group GP(n=50) Group G(n=49) )
Standard pre-endoscopic Endoscopic Gascon and Endoscopic Gascon
& flush treatment Pronase flushes flushes
(all received allocated (all received allocated (all received allocated
intervention) intervention) intervention) )
y y &
5

Analysed (n=35)

Excluded from analysis
(n=14) — therapeutic

procedure procedure procedure
required/active required/active bleeding/ required/active
bleeding/strictures strictures bleeding/strictures

Analysed (n=40)

Excluded from analysis
(n=10) — therapeutic

Analysed (n=37)

Excluded from analysis
(n=12) — therapeutic

Figure 1. Flowchart showing the disposition of the study patients.
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aliquots of water were used as required. Group G: no
pre-endoscopic preparation. During the endoscopy,
flushes of 20-ml aliquots of pre-mixed solution con-
taining 100 ml of water and 2 ml of Gascon were used
as required. Group GP: no pre-endoscopic prepara-
tion was given. During the endoscopy, flushes of
20-ml aliquots of pre-mixed solution containing
100 ml of water, 2 ml of Gascon and 20,000 units
of Pronase were used as required.

All patients underwent routine gastroscopy, includ-
ing chromoendoscopy, by one of 14 experienced un-
blinded endoscopists. The endoscopist was free to use
as many flushes as deemed necessary to produce a
satisfactory view. Once all flushes had been given, one
extra photograph was taken from each of four pre-
defined areas: the oesophagogastric junction, the
antrum, the lower body and the upper body of the
stomach. A record was kept of the total time taken to
perform the procedure (from intubation to extuba-
tion) and the number of flushes required.

A single, blinded investigator who was experienced
in endoscopy but had played no part in the endo-
scopic procedure then reviewed all of the pictures and
assigned each of them a score between one and three
for mucosal visibility: 1 = no adherent mucus and
clear view of the mucosa; 2 = a thin coating of mucus
but not obscuring vision; and 3 = adherent mucus
obscuring vision.

The individual scores for each of the four photo-
graphs taken were then totalled for each patient to give
an overall visibility score ranging from four to 12.

A second blinded investigator separately reviewed
and scored the pictures from 20 patients and the
results were compared with the original assigned
scores.

Summary of outcome measures
10 -
9
8
7
6 - [Hi§
5 /i
4
3
2 ]
14
0

@ Time taken (min)
Flushes used
O Visibility score

Standard Endoscopic Endoscopic

pre- Gascon  Gascon and
endoscopic  flushes Pronase
drink flushes

Treatment limb

Figure 2. Outcomes.
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Statistical analysis

The sample-size calculations showed that 35 partici-
pants were required in each treatment group (105
patients overall) to detect a 20% improvement in
visibility scores, from 7 to 5.6, assuming a standard
deviation of 2 for each group and a power of 90%.
Allowing for a 30% attrition rate, we aimed to recruit
150 participants.

Differences between the number of flushes and the
time taken were analysed using ANOVA and Fisher’s
least significant difference. As visibility scores were
non-normally distributed, the Kruskal-Wallis and
Dwass—Steel-Chritchlow—Fligner tests were used
for these results. All analyses used SPSS software
(SPSS Inc, Chicago, IL). A P-value of 0.05 was taken
to be significant throughout.

Results

A total of 112 patients were evaluable in the study,
with a mean age of 61 years. The study population
comprised 51 males (46%) and 61 females (54%).
There were no significant differences between treat-
ment groups (Table I) for a summary of outcome
measures please see Figure 2.

Visibilizy

Visibility scores allocated by the two independent
visibility score assessors correlated well (Cohen’s
weighted kappa 0.604, standard error 0.187, 95%
CI 0.237-0.971).

There were significant differences in the visibility
scores assigned between groups (H = 17.8, P =
0.0001). The photographs taken from the pre-
medicated Group S scored significantly better for
visibility than either of the endoscopic therapy
groups GP and G (P = 0.0002 and P = 0.0008,
respectively). There was no significant difference in
visibility scores between Groups GP and G
P = 0.999).

Table I. Padent characteristics.

Group

Characteristic Sn=35 G ®=37) GP (n=40)

Gender; n (%)

Male 18 (51) 14 (38) 19 (48)

Female 17 (49) 23 (62) 21 (52)

Age (years); mean (SD) 63 (1.9) 61 (1.6) 61 (2:1)
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Number of flushes needed

There were significant differences in the mean num-
ber of flushes used between groups (F = 12, P =
0.0001). Significantly fewer flushes were used during
the procedure in those patients receiving conventional
Japanese pre-medication (Group S) than either of the
other groups (Group GP, P = 0.008; Group G,
P < 0.001). In the groups receiving endoscopic flush
therapy only, significantly fewer flushes were used in
the group with Pronase added to the Gascon mixture
(P =0.023).

Time taken for procedure

There was no significant difference in the time taken
to complete the procedure between any of the three
groups (F=2.23, P =0.112).

Safety

There were no complications in any of the groups. In
particular, there were no clinically detectable cases of
pulmonary aspiration.

Discussion

Optimal mucosal visualization is vital for thorough
endoscopic inspection, particularly when using newer
methods such as chromoendoscopy [13-16]. The use
of bubble-bursting agents and mucolytics has been
shown to improve mucosal visibility in previous trials
[17-20], but safety concerns have discouraged gen-
eralized use in the West.

We assessed a potentially more acceptable tech-
nique of spraying these agents endoscopically. Gascon
(simethicone or dimethicone) is silicone-based and
non-absorbable, with an excellent safety record. It
causes gas bubbles to burst by reducing their surface
tension and is marketed for the relief of abdominal
bloating. Pronase is a mixture of proteases isolated
from Strepromyces griseus. These agents were chosen
for the study as they both have proven efficacy and
have been adopted as standard treatment at the trial
centre.

Our results showed that spraying the anti-foam and
mucolytic agents endoscopically was not as effective
in terms of improved mucosal visibility as pre-
endoscopic treatment with the same combination,
despite the endoscopist using a greater number of
flushes to attempt to clear the mucous. We would
ideally have compared the endoscopic flushes with
Western standard practice, which in the UK would be

to give no pre-endoscopic preparation and to use water
endoscopic flushes, but were unable to do this in Japan
as using mucous-clearing medication has become so
accepted that it was considered unethical not to do so.
Adding Pronase to the basic endoscopic flush mixture
did not add any advantage in terms of mucosal
visibility. The apparent superiority of a pre-endoscopic
drink of mucous-clearing solution as compared to
endoscopic flush therapy may reflect the more diffuse
application of the solution or the 10-min delay between
the drink and endoscopy.

No technique resulted in clinically detectable pul-
monary aspiration but rates of aspiration during a
standard gastroscopy are less than one in a thousand
[21] and a larger trial would therefore be needed to
properly evaluate this risk.

We conclude that the standard Japanese practice of
administering a pre-endoscopic drink containing a
mucolytic and anti-bubble agent is superior in
terms of endoscopic mucosal visibility to endoscopic
application of either both agents or an anti-bubble
agent alone. We cannot recommend applying these
agents as an endoscopic spray.

Whether improved mucosal visibility results in a
higher detection rate of early cancers or improved
clinical outcomes remains unknown and well-
designed large clinical trials will be needed in the
future to evaluate this.
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Remarkable progress in
endoscopic resection of

early gastric cancer
Ichiro Oda and Takuji Gotoda

Endoscopy Division, National Cancer Center Hospital, Tokyo, Japan
See article in J. Gastroenterol. Hepatol. 2009; 24: 1102-1106.

Endoscopic resection is accepted in many countries as a less inva-
sive local resection of early gastric cancer with a negligible risk of
lymph-node metastasis."” Endoscopic resection preserves the
stomach and therefore improves patient quality of life compared
with surgery. Remarkable progress has been made during the past
decade because of technical improvements and an expansion of
the indications for endoscopic resection. The methods vary from
polypectomy to conventional endoscopic mucosal resection
{EMR) to endoscopic submucosal dissection (ESD)."* EMR pro-
cedures include inject and cut, strip biopsy, EMR with a cap-fitted
endoscope (EMRC), endoscopic aspiration mucosectomy (EAM)
and EMR with a ligating device (EMRL), whereas ESD is a
relatively new endoscopic resection method that facilitates one-
piece resection.

In the past, the accepted indications for endoscopic resection
of early gastric cancer were a small intramucosal cancer less
than 2 cm in size, having a differentiated histopathological type
and without an ulcer finding.> Recently, the indications for endo-
scopic resection of early gastric cancer have been expanded, as
shown in Table 1, to cover other lesions with a negligible risk of
lymph-node metastasis.>® These expanded indications include
larger lesions and lesions with ulceration. Such lesions were pre-
viously resected by surgery because of the difficulty in effec-
tively using EMR techniques. As a result, ESD was developed to
achieve one-piece resections even for larger and ulcerative
lesions."?

In volume 24 issue 6 of the Journal of Gastroenterology and
Hepatology, Hoteya et al. report on the advantages of ESD for
treating early gastric cancer compared to EMR.* The local com-
plete resection (one-piece resection with a negative tumor margin)
rate (EMR, 64%; ESD, 95%) and the curative resection rate (EMR,
60%; ESD, 83%) were significantly higher for ESD than for EMR
in their study. In addition, 13 local recurrences (4.0%) were
detected in the EMR group during follow up in comparison to no
local recurrences in the ESD group.

One-piece resection with a negative tumor margin is optimal for
endoscopic resection because it substantially reduces the risk of
local recurrence. One-piece resection with a positive tumor margin
and piecemeal resection both have an increased risk of local recur-
rence, although the thermal effect from endoscopic resection may
help to prevent this. Hoteya and his colleagues demonstrated in
their article that the rate of one-piece resection with a negative
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Table 1 Histopathological criteria for curative endoscopic resection

Early gastric cancer with negligible risk of lymph-node metastasis
Differentiated adenocarcinoma
No lymphatic or venous invasion
Intramucosal cancer regardless of tumor size without ulcer finding
or intramucosal cancer = 30 mm in size with ulcer finding
or minute submucosal cancer {sm1) = 30 mm in size
Resection margin
Tumor-free lateral margin
Tumor-free vertical margin

tumor margin was higher regardless of location in ESD compared
to EMR, thus reducing the overall risk of local recurrence. Their
results were similar to previously published reports.>*#

One-piece resection is also optimal because endoscopic resec-
tion is a local resection procedure without lymph-node dissection.
It is therefore indicated for early gastric cancer with a negligible
risk of lymph-node metastasis. The early gastric cancer criteria for
a negligible risk of lymph-node metastasis are shown in Table 1.
Tumor depth is one of the most important factors, but endoscopic
prediction of early gastric cancer in terms of tumor depth is not
always accurate, even when endoscopic ultrasonography is
used.*"" The curability of endoscopic resection therefore must be
determined histopathologically based on criteria for early gastric
cancer with a negligible risk of lymph-node metastasis, as well as
the resection margin (Table 1).

Endoscopic resection is considered to be non-curative if a tamor
is diagnosed as having either a possible risk of lymph-node
metastasis or a positive lateral margin. In fact, lymph-node
metastasis has been reported among 6.3% of patients who had
surgery following non-curative endoscopic resection with a pos-
sible risk of lymph-node metastasis.!? Piecemeal resections can
make it difficult to histopathologically evaluate curability, thus
resulting in some findings that suggest a possible risk of lymph-
node metastasis being overlooked. Without surgical treatment in
such cases, there could be a risk of distant metastasis developing.
It follows that histopathological staging using specimens obtained
by one-piece resection is crucial with endoscopic resection so as to
decide on the need for any subsequent treatment.

Hoteya ez al. also demonstrated that there were no significant
differences in complication (postoperative bleeding and perfora-
tion) rates between EMR and ESD. Endoscopic resection tech-
niques should be safe, but endoscopic resection has been
associated with an increased risk of complications such as bleed-
ing and perforation. Although there was no reported significant
difference in the perforation rate between the EMR and ESD
groups, several earlier articles indicated that the risk of perforation
was higher for ESD than for EMR.>® It has also been reported
previously that the risk of perforation is related to tumor location,
size and an ulcer finding,"** as has the usefulness of endoscopic
closure with endoclips for gastric perforations.'

Whereas the rate of postoperative bleeding was similar between
EMR and ESD, intraoperative bleeding occurs infrequently with
EMR, but is quite common with ESD.'> Management of intraop-
erative bleeding plays a critical role in achieving complete resection
during ESD. Cautery is used for hemostasis during endoscopic
resection because endoclips interfere with the subsequent resection.
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Minor oozing can be controlled by cautery using cutting devices
such as the needle knife, IT knife, Hook knife or Flex knife. Cautery
using hemostatic forceps is suitable for arterial bleeding.'®

The number of early gastric cancer patients undergoing endo-
scopic resection is increasing in Japan because of the expanded
indications and technical improvements mentioned above.
Consequently, the actual number of complications associated with
endoscopic resection has also increased. Thus, endoscopists must
now be aware of both the risk factors and the rate of complications
as well as how to effectively treat such complications.

Early detection is essential for carrying out endoscopic resec-
tion. Japan has had a well-organized mass-screening program for
gastric cancer as part of its public health services since the mid-
1960s.}¢ This program has, however, most often used gastro-
photofluorography which has comparatively poor resolution so
that sensitivity for early-stage cancer was low (39%), albeit sen-
sitivity for advanced cancer was high (92%).7 Recently, the
development of video endoscopy has had a substantial impact on
improving early diagnosis, and early gastric cancer now accounts
for nearly 50% of all gastric cancers treated at major medical
facilities in Japan.'®' In fact, most cases (78%) of early gastric
cancer at our hospital between 2001 and 2003 were detected by
endoscopy.?’

The use of endoscopy for mass screening nationwide would be
impractical and difficult, because of its low cost-effectiveness and
the lack of a sufficient number of endoscopists. An alternative
mass-screening approach has been proposed using endoscopy after
the identification of high-risk subjects.?! An initial screening test
would be carried out using combination assays of serum Helico-
bacter pylori antibody and pepsinogen, followed by endoscopic
examination of those individuals determined to be high-risk sub-
jects. Such a strategy might also prove useful for the detection of
early gastric cancer in other countries where the ratio of early
gastric cancer to all gastric cancer cases is still low.

Finally, Hoteya and his colleagues also reported that the rate of
one-piece resection with a negative tumor margin did not differ
significantly between EMR and ESD for lesions = 5 mm in diam-
eter. Such lesions can therefore be treated by either EMR or ESD.
The precise method of resection is less important because the
primary aim of endoscopic resection as a local resection procedure
is to achieve one-piece resection with a negative tumor margin. In
other words, alternative resection methods that may be developed in
the future, such as a full-thickness resection procedure, could even-
tually replace ESD for the local resection of early gastric cancer.
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PIZENRIC, BREARERICKDFEELZWEEZEBLOARR, UL 08, 3L EER HEEm)
DRHERZAIDOERNZT oo, FEIR, ETROIESZEG 95%, 86%, RHiIE 1258 o M, SM
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TNZTNMORFICLLUERICEERTH o fe. BREOEEEDZWIE, 1HICSM OEZZENREL, 2%

T OELZHTHREDGE ENEERNS.

REIRE BB REEDZMN NRESH
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BRI T 2B OREICE L T3, LM
GEEEZHPLETH L. 728 213, SEFH
B B BEIFAM D B VI FEROBIRICIZ T
1 & T208H5, AHRSEUROBREEICIE, M
ESM EDERFEEE 25", AHRECLLE
BOGEEDWIL, ThITEL OBEBIThI
TEH?, wELEHF LI, 7.,
TN IR T, FEETITIL AN,
R T 4 vy — NS (Narrow Band Imag-
ing : NBI) % EREABEYSHVbh, 202
W Eom L IR TwE. 22 T4EbR
bk, SHIDICHETSEEDRLIEANE
8, FHOLBIERRICm COREELZH S
2T 572002, YRRICBWTILANES, SHn
ERESE A DIRT OIERI 2 MR I, BENHEICL S
BIEDORZEZ W OBIRZ S L7
| HREFE
2001 4E% 5 2003 4F T TD 3EMICEML A
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1) ESLASA Y Y 7 — RS ER
2) ENAAY Y F —rhREREERREER
Corresponding author : /~NH —EF (ioda@ncc.gojp)

(29)

¥ ¥ —hRRTARHYIC BB D 5 v IZ R
PIBRATHEAT S M7 HFE B HE 1846 EHI & R I LA
TORHZET o7, IR OFEM PRI 64 5%
(26~93), HEBNEE /4 1301/545 TH o 7. %
FH1ELT, ARSI IBEZHE (o) L9k
BRINEZH (p) LV REEZWEZROR %
To7z. NHREC L DEEBH (o), BicM &
SM & D, 2001 4 D/REF S OFRETHES
&, BEIUROCEZYICI2WREY T L 123 L
7o, BRI, 18X 2cm LT TIEM, 2cm
ERAPOEEERPRIILSTR - BME b2
IEEICSM LZH L7 (Figurela, b). II a
BRZERYIIM TH 275, KATROREEHIH
IO, HULHEMAH S, REICTSA - kg b
7% HEIESM & L7 (Figure le, d). FaM
BIC1E, FHLRRMR, OFLEBORE, BEOER,
RaPTREE, REEREOEMIEL, T E
BRRRERZIT SM (H L <12 SM L) 2REd 2
FrR & L7 (Figure le, f). ¥ 7-, FaME i
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Figure 1.
BT 5.
DT, M BT 5.

RESDEEELHBELTCWS Q2cm ML ETIZ
FFHTSM) TEE2ERLZ. T, EBORN
RN I NBLERAEER 3 F D EoBE RO NHEE
Lo TITw, & SEFMONEREIC X KRS
Bro(c) 1, MRS, BUTRBEE, S &
HERDOEFNC & o THTRTIC BB X W 2 EBIR
AR XY EREE L. UBRBHEEZE (p)
X, ARSI OREREE, NENEUROR
HBEEIY T 2R, AHGETBREISE
IOAVELY B EI B % AT L 7235 B I3 IR DIEEE &
L7z, Waf2 L L<, REIB®ICBIT 28806 %
AL, MEHEEE, MEERBIR
L7 MEHcELT, WIRENII-T a8, 11

at+Il c®, MM c-ITbHIC, ULAE&EIZULY L
UL-2, #BA013 U IR, MR, LERc, &
BEAEIF 10mm BT, 11~20mm, 2lmm Pl EIC,

AR I B e RIS RE VB R, SR LB
KLY, TNZRORFICBIT2ESEE L0
EF A D H\VIFEFRACE T B NRERE L7,

ARSI L B EEERKRZH a: 15cm Ao 1 RHZE
b:26cm K, EEMED IRHFET, SM LB+ 5.
d:25cm ROFGHEMZ & 7% ) ERIERE Ma+ Dch) TSM E3HIT 2.
ROBECHREERZE (Tcl) T, HEERIRIN, BOBERAZEZEDT, M EBHT5.
Mk (McB) T, BOELEL LRV SM BT 5.

(30)

BAHLERERMEE £106% #1115

TR THh - M2 E28D T, M &
c:5cm KO 0 alyRETRMEmICHMZ &% 3R

e:2cm

f:25cm KD

HFRTFHOBRBFRIR, YHREE A, p<005
THEEBEEDY LHELL.

n #% 2

[Baf 1] EEZHOIESE

MEMMT O HERKRICBWT, AL S
BR IR 2 W X, B4 cM, ¢SM, cMP-SS, cSE &
P SN TW/z. SM DEERZHET (cSM) 13 cSM1
L SM2 ICHHHENTWiad o7z, BEIE L&
TROERN T p R, p#MBEOEZRIZ
NEN95%, 8% THo7z (Tablel).

IR 1258 SEBI 0 9 B pM 13 836 FEBI, pSM
X422 FEBI T DH o 72. pM 836 JEFI D IE B =13
85% T, 14% A5 cSM IZ, 1% A% cMP PL k12
FAEIN TNV, pSM DIEZEIT 46% T, 42%
i cM EEFRA, 12% 1F cMP PLEICES:A S
Tw7z (Table2).

pSM 422 JEBID 9 %, pSM1 1 155 JEBY, pSM2
1% 267 FEBITH o 72, Table 31277 T X 912 pSM1
D) B cSM & ERIRZ KT S 7= EB11E 30% T,
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Table 1. BEME L EITR OB
FRERES T
c BHR c #EFTH
PRIl p R Hi4E 95% (1199/1258) 5% (59/1258)
p TR 14% (84/588) 86% (504/588)
Table 2. M & SM DBHf
RS T
cM cSM cMP

IR pM 85% (714/836) 14% (112/836) 1% (10/836)
o pSM 42% (177/422) 46% (196/422) 12% (49/422)

Table 3. SMI1 & SM2 Dl

RSB
cM cSM cMP
SR pSM1 65% (100/155) 30% (47/155) 5% (8/155)
i pSM2 29% (77/267) 56% (149/267) 15% (41/267)

65% IX cM E BB ST V7. pSM2 TH, 56%
A5 cSMAZTRRBHBT S, 29% A5 cM L %R A,
15% %% cMP B EIciEsEs S g7,

[#%Et 2] EMEREICB T 2B 0K
Table4 ICRRE, UL B 4L, BEE,
ABEFN ORI BEMRZHEZRL TS, WIRE
OB ERIZI a+1l cHT36% LTI a
B IIc-IbBILLARIIEETH-7 (p<
005). I+ aBTiZpSM % cM & EFHAL -
B3, HWa+Il cBIE e 1T bETIXES

H LG E BT L T,

UL A MEIICIE UL+ T UL— Il L3Ry
37% LAEBILEERTH -7z (p<001). UL-T
FETRA L7BIH% {, UL+ TidEGEA & ER
BEBHITHA L Tz,

AL BT, UMSEB CMio M fHIR, L4HEE L
DRZRENRERTH o720, BEEZEZRD Do
7o F7z, UMEE, MBEBTIRERA LGN
% <, LB TIIEGRA LIS - 7.

BEEEINICIE, M2 2lmm L ET37% &

(31)

D 10mm BLF, 11~20mm 2t LA EICEE
Tho7z (p<001). F7z, 10mm BATF, 11~20
mm TIEERFEAR L72F2% <, 2lmm BLETIZE
B L7z % o 7z

MBI RNIE, LR 22% I LR ALE T
42% LEBRIHAECHETH o7 (p<001).
ML BIONERE 2B & LB TR L 2F128
%, ROMLBEICIERA LBV E o7z %
72, FALEID S B, o GEVEIRIRRE (34% - 37/
110, p<001) & LB (42% : 5/12, p<0.05)
DIRZEIL, SHLEEIRESE (20% : 160/789)
DEZRICH LABICEETH - 7.

i = =

I, WEEMOMEILE bR -T, BHEE
ZxF9 B #E/NFART, NESTRIZECERLTE
TWBH, CORBHEREICIERRTEED
WPERSNB, BRAOIY L, EHRAE A
AR ISR LI B CHRIA T BB 2 28 % 38R I 1hsk
TEREE 2D, —F, MANCEFEA S WHAT
ML WY BRAIT b NG, RIBIBREE L

il
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BAMILARERMEE £106% #1115

AL, IEERAE, MR & R

BRPE
M M %
ofh, oBRL ol
PEFLA RELH

PIHR#Y
I-Ta (n=236) 15% (35) 4% (9 04% (1) 19% (45)
ODa+1c (n=125 20% (25) 12% (15) 4% (5 36% (45)
Hc-Ib (n=2897) 13% (117) 3% (25) 13% (116)  29% (258)
UL nHE
UL = (n = 762) 15% (112) 3% (26) 3% (26)  22% (164)
UL + (n = 496) 13% (65) 5% (23) 19% (96) 37% (184)
AL
U % (n = 230) 23% (53) 4% (10 5% (12) 33% (75)
M #i% (n = 407) 16% (64) 1% (6) 7% 7))  24% (97)
L% (n = 621) 10%  (60) 5% (33) 13%  (83) 28% (176)
B3
10mm BLF (0 = 275) 6% (15)  04% (1) 1% (3 7% (19)
11 ~ 20mm (n = 357) 19% (66) 08% (3) 8% (29)  28% (98)
2lmm Pk (n = 626) 15%  (96) 7% (45) 14%  (90) 37% (231)
Pech gl
AL (o = 911) 15% (137) 3% (24) 5% (41) 22% (202)
FEH (0 = 347) 12%  (40) 7%  (25) 23% (81)  42% (146)

£ (n = 1258) 14% (177) 4% (49) 10% (122) 28% (348)

TARTHRIBBRICORDVEHRENELD 5.
EHMFMD 5 VIHAFROBRICBNT, B
EEICELTE, T (B8 5wz T2 E
GEATHE) OEPIPHEEL 257, SEOKEICE
VT, BEELBEITEOCLEDSEIZ 5% & 86% T
HY, BEED 1997 4 5 2001 £ F TOHRF D
BAE (95% & 85%) L KEZmEixZdo
720, BEIRECRURBEEZE X b
NEE RO BIDTEICIZ, M & SM & D&
BFEEL 25, SEOBREFICBVWT MOIE
2T 85% & 1997 4E 5 2001 4 F TOME D
B (84%) LIZIZABTH o775 SMOIED
(X 46% T, 1997 45 2001 £ F TORE' D
B (66%) LHN20%ET LTV 209
%, pSM % cM KA L7z DA 42%, pSM %
cMP BLEICEEFZRA LD 12% &, 1997 4E 2
52001 £ TOMRA'OBAE (20% & 14%) &
W LEBRANERTH o7z, THIINESEIR
PRSI RE LI B (EMR) 022 & NAREE ARG
JEE T BRI BEAT (ESD) P P OBR~NEBYEDD,

(32)

EELZFREZEZEHITERE 2D, pM % cSM 2L
LFEBEFEAT A LI HBREREE (ESD T
WIBETRZMEZFIHT 5) 2B {72, ESD
E2HNAEL LTCHALTCwADEEDR
5. 2%, BRTIZOERTHILE, @D cM,
QUL-HERESEFCHBL2L, UL+HER
EEZ30mm U T % ESDRIOB/SEEL L,
ESD #1C Table 5 ISR 3 R BR AR ICE D &
FRHEEME 21TV, BIOARH B D LM % 3
BiLTwa. ESDEIOEISEED S B, FI2®
DOcMIZELTIX, pM%Z cSM P EEEFAT
BV BRERERE DL EH D,
o c SMITROZWEAEIX cM &R L,
W ERT ED/ESD 2170 T b0 L #
Hahsd BEBOBZEHAONFICBNT, pM
% cSM PLEEBEFEA L7-ERIDS, ESD Oxf5 &
T DB 55EENC BV TRMEENCH LA 2o
LZrlbEEERBLTWASEELZONS. £
7z, ESD OMEDPE&EN5H UL—, NS LE
BB TETA LIERP 2 o/2 L b F
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L LB
2. IREREERE
3. M UL -

or M¥%, UL +, S 30mm T
or SM1 %, MBS 30mm UIF, SRS LBRE L 5 Ra
4. REWmEEYE, T bkt

FRICERERBLTWAE EZEZ N A, ERICY
BB B RAIT, HRMICEBEETA TS
4 Y DEMRBEISELENTH - 2EF O HEE
1k, EMR B{R1213 38% (52/1369) TH - 7-D
WxF L, ESD BRI 02% (2/954) oA L
T,

DX 51T, pM % ¢SM Bl E & EFRAT 5
CEWEBBELEFEEH 2D, pSM % M
LEGA LEAPEML T LRSS
25, ESD B2 ZHBRO1I20DEF ) 574 —
LELZDEBRMICIFRSNDBEZELS. L
L, —HTED X REFRAERITESD I
AR EY) 2 BB BB fTbh 2 Wi &
E, RBIERE L TR0 %R E 2 2 W
WD, EBICMBRCTHNESDRE, BRI
BT TH - 72226 EF DS B, #35% 1338
AR B ORI bh Tz o729, 208
HOPEIEFM ) X7 R ESE L EThH o 72
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BEGIRATLIR & 2o 2B A ONEN B KR O
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RRBENEHEIEPREENLZERIVET L
TRV EFTHEL, BEEAEE IR
85, FHLHELED, 5BOWENLETH L.

WA, AEFRMENCBI B HEY X D, Table
S5IEART X 5 LBl o SM1 38 b B #E Scm B
T, REEMESMEBRRER S 2 L, RERER L
ThhE, U R 0% (95% EEEE :
0~25%) THY, WNHRETIRRIC TRIETRE 29K
EELTHbho20H5. LaL, SMLIZHT

(33)

BN S NI-ABRBB R 2 V2, HER
RIZBWTIE cSM1 L FBBAYICERRZHB LT 5
DTIEEL, MBDBEWIESM EEERESE LT
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IZBWTcM, 30% TcSM &, pSM2IHZED cM
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FHABELZ &Y, SHROBRIHEFEL W
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Oz, oL BMEAVLETH .
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Endoscopic diagnosis of gastric cancer invasion depth

Jin Xuan YIN, Ichiro ODA, Haruhisa SUZUKI, Takuji GOTODA",
Tadakazu SHIMODA® and Daizo SAITO"

"' Endoscopy Division, National Cancer Center Hospital

¥ Clinical Laboratory Division, National Cancer Center Hospital

Accurate endoscopic diagnosis of gastric cancer invasion depth is essential in making a proper treatment
strategy decision. We investigated the accuracy of diagnostic depth invasion in 1846 gastric cancers re-
sected by surgery or endoscopy from 2001 to 2003 at our hospital. Diagnostic accuracy was 95% for early
cancer and 86% for advanced cancer; and 85% for mucosal cancer and 46% for submucosal cancer. The
rate of diagnostic inaccuracy was significantly higher in Ila+Ilc type than in other macroscopic types ; and
lesions with UL than without UL ;lesions >20mm and those <20mm ;as well as in undifferentiated type
than in differentiated type, respectively. Endoscopic diagnosis of gastric cancer invasion depth was not al-
ways accurate and improved diagnosis for submucosal cancer in particular is necessary.

(35)



