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Table 1. BMI and fat areas in patients with early gastric and colorectal cancers

Male (n = 276)

Gastric cancer (n = 174) Colorectal cancer (n = 102) P value
BMI (ky!n’) 28+29 29+31 0.979
TFA (cm’) 199.6 + 89.2 1852 £ 854 0.175
VFA (cm’) 101.2 £ 52.7 919+ 519 0.144
SFA (cm’) 98.4 £ 45.0 932+ 439 0,240
Vis 1.07 £ 041 1.05 + 053 0.434
Female (n =81)

G:sgic cancer (n = 36) . Colorectal cancer (n_t {5] P value
BMI (kg/m’) 219+33 214132 0372
TFA (au’) 208.7 £ 93.2 175.6 + 82.6 0.081
VFA (cm’) 56.6 + 36.8 50.2+29.5 0.608
SFA (cm®) 1521 £ 64.6 1254+ 60.2 0.037*
VIS 043 +034 047 +042 0.464
P <005

Data values are means £ SD

BML body mass index; TFA. total fat area; VFA, visceral fat area; SFA, subcutaneous fal area; VIS, VFA/SFA: GC, gastric cancer; CRC,

colorectal cancer

Table 2. Fat arcas in patients with cardia and noncardia cancers

Male Cardia (n = 11) Noncardia (n = 161) P value
TFA (cm”) 191.5 + 60.8 201.0+91.0 0.781
VFA (em’) 99.6 + 37.9 101.8 + 53.7 0.963
SFA (em’) 91.9+29.9 99.1 £ 46.0 0.781
Female Cardia (n =2) Noncardia (n = 33) P value
TFA (cm’) 307.0 £ 136.1 2079 £ 86.1 0.256
VFA (em’) 88.5 £ 858 56.0 £ 33.5 0.670
SFA (em’) 2185+ 50.3 151.8 £61.0 0.136
Data values are means £ SD

Cancer localions were unclear in 2 male pati and | female § these pati were

excluded from this analysis

estingly, both parameters tended to be higher in patients
with GC as compared with those with CRC, although
the differences were not statistically significant, except
for SFA in female patients (P = 0.037).

Fat areas and age, cancer location, depth of
cancer invasion, ulcer status, symploms,
and Helicobacter pylori infecrion status

Age. Because fat volumes may be associated with age,
we separated the patients with early GC into two groups;
a younger group (age 60 years or less) and an older
group (age 61 years or more). There were no differences
in TFA, VFA, or SFA values between the two groups
in male patients (data not shown). However, in female
patients, VFA in the older group (67.7 + 40.1 cm®) was
significantly larger than that in the younger group (34.4

+ 125 em’; P = 0.011). SFA also tended to be larger in
the older group (data not shown), and the V/S ratio in
the older group (0.45 + 0.27) was significantly higher
than that in the younger group (0.39 £ 0.45, P = 0.025).
This suggests that older female patients, but not male
patients, tended to have more visceral fat, and this trend
is consistent with the general population data [58].

Cancer location. As previously reported in Western
countries, obesity is a risk factor for cancer of the gastric
cardia. Therefore, we examined the fat volumes in
patients with gastric cardia and noncardia cancer.
Eleven male and 2 female patients had Siewert type 11
cardia cancer: the remainder had noncardia cancers. In
both the male and female patients, there were no sig-
nificant differences in TFA, VFA, or SFA between
those with cardia and noncardia cancers (Table 2).
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Table 3. Fat arcas and depth of cancer invasion. ulcer status, presence of symptoms,

and Helicobacter pylori infection status

Fat areas and depth of cancer invasion

Male m (n = 105) sm (n = 69) P value
TFA (l:lu) 203.2 £ 89.1 194.0 £ 89.6 0.561
VFA (cm’) 103.3 £534 98.0+51.8 0.672
SFA (cm’) 99.9 + 44.8 96.0 £ 45.7 0.568
Female m(n=18) sm (u = 18) P value
TEA (cm 2337+ 968 183.7 £ 84.7 0.121
VFA (cm’) 62.8+43.1 504 £291 0.457
SFA (cm’) 170.9 £ 60.6 1333+ 645 0.071
Fat areas and ulcer status

Ulcer positive (n = 55) Ulcer negative (n = 149) P value
TFA (cm) 190.0 + 82.6 205.1 £ 928 0.594
VFA (em’) 88,6 + 482 955+ 54.8 0.610
SFA (em’) 101.5 + 50.7 109.6 + 54.3 0.492
Fat areas and presence of symptoms

Symptomatic (n=42) Asymptomatic (n = 166) P value
TFA (cm’) 188.6 £ 76.2 205.4 £92.7 0.270
VFA lcm 788 £ 41.5 97.9 + 55.0 0.056
SFA (em’) 1099 + 54.9 107.4 + 52.5 0.887
Fat areas and H. pylori infection status

H. pylori positive (n = 71) I, pylori negative (n = 13) P value

TFA (em’ 217.6 £91.5 188.1 £ 79.3 0.425
VFA (cm” 98.9 £ 54.1 985 +47.6 0.762
SFA (em’) 118.6 + 537 80.6 + 48.3 0.072

Data values are means £ 8D
m, mucosal cancer; sm, submucosal cancer

The ulcer status of 204 of the 210 patients was confirmed; ulcer-positive, patients with active

gastric uleer (n=10) or uleer within GC lesion (n=46; | patient had active uleer and ulcer within

GC lesion); ulcer-negative, patients with an old ulcer scar (n = 21) or without ulcer (n = 128)

Two of the 210 patients had no records about symptoms; 166 pati were and

42 paticnts had symptoms (epigastralgia, s = 16: epigasinic discomfort.n =9; equlwxnl symproms,
=17)

E.ighty-rnur paticnts were checked for . pylori infection status

Depth of cancer invasion. We compared mucosal and
submucosal cancers in relation to TFA, VFA, and
SFA; these parameters were not significantly different
between mucosal and submucosal cancers in either sex
(Table 3).

Ulcer status. Among the 210 patients, gastric ulcer status
was confirmed in 204; 128 of these patients (62.7%) did
not have a gastric ulcer. However, 10 patients (4.9%)
had an active gastric ulcer and 21 patients (10% ) had an
old ulcer scar. Moreover, ulceration was detected within
the early GC lesion in 46 patients (22.5%). We found no
association between ulcer status and the differentiation
of early GC (P = 0.283) or between I pylori infection

status and the differentiation of early GC (P = (.643).
We also found no association between ulcer status and
TFA,VFA, or SFA (Table 3).

Sympitoms. For 2 of the 210 patients with early GC
there was no record of symptoms; 166 of the remaining
208 patients (79.8%) were asymptomatic, while 16
patients (7.6%) had epigastralgia, 9 patients (4.3%)
had epigastric discomfort, and the other patients had
equivocal symptoms. However, we could not detect
significant  differences between symptomatic and
asymptomatic patients in the differentiation of early
GC (P =0.176), H. pylori infection status (P = 0.604),
or in TFA, VFA, or SFA (Table 3).
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Helicobacter pylori infection status. Helicobacter pylori
infection is important when considering the carcinogen-
esis of GC. In our series, 84 patients were checked for
H. pylori infection status, by the rapid urease test
(RUT), serum H. pylori antibody, or microscopic exam-
ination. Among them, 71 patients (84.5% ) were positive
for H. pylori, and 13 patients (15.5%) were negative. In
these patients, we analyzed the relationship of H. pylori
infection status and other factors, and found that //.
pviori infection did not have a significant association
with the differentiation of early GC (P =0.610), or with
TFA,VFA, or SFA (Table 3).

Fat areas and histological differentiation

GC is histologically classified into two types based on
the predominant morphological features: differentiated
type (well and moderately differentiated adenocarcino-
mas) and undifferentiated type (poorly differentiated
adenocarcinoma and signet ring cell carcinoma), and
the biological features have been shown to be consider-
ably different in these two types [59-63]. We focused on
the histological type in relation to fat areas (Fig. 1).
Interestingly, in male patients, VFA was significantly
smaller in those with the undifferentiated type than in
those with the differentiated type (P = 0.016). SFA also
tended to be smaller in those with the undifferentiated
type (P=0.07). The trend was more prominent in female
patients. VFA (P = 0.004) and SFA (P < 0.001) were
markedly smaller in patients with undifferentiated GC
than in those with differentiated histology. However,
the V/S ratio, which is an index of body fat distribution,

VFA(eni)
} *p=0.016 *p=0.004
180
100 ® [ nflerentiated
Uneifferentiated
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was not different between the differentiated and undif-
ferentiated types in either male (P = 0,185) or female
(P = 0.814) patients.

Fat areas and differentiation in mucosal and
submucosal cancers

Next, we compared the fat areas in patients with mucosal
and submucosal cancers in those with differentiated and
undifferentiated GCs separately (Fig. 2). In differenti-
ated GCs, TFA, VFA, and SFA did not differ according
to the depth of invasion in either sex. In contrast, in
undifferentiated GCs (see double-asterisks in Fig. 2),
SFA was significantly smaller in submucosal cancer as
compared with mucosal cancer in both male (P = 0.024)
and female (P = 0.025) patients. Also, in undifferenti-
ated GCs, the difference in TFA according to depth of
invasion was also statistically significant in male patients
(P =0.039) and marginally significant in female patients
(P = 0.055).

From another aspect, in male patients with mucosal
cancer, TFA, VFA, and SFA did not differ between
cancers with differentiated and undifferentiated type
histology (Fig. 2). However, when fat volumes were
examined in patients with submucosal cancer (see aster-
isks in Fig. 2), TFA, VFA, and SFA were significantly
smaller in patients with undifferentiated cancer than in
those with differentiated cancer (P = 0.007, P = 0.010,
and P = 0.022, respectively). In female patients, a similar
trend was observed: in mucosal cancer also, TFA and
SFA were significantly smaller in patients with undif-
ferentiated cancer (P = 0.039, P = 0.015).

SFA(cni)

2% l_l 'wo_m[

iy |
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\j-

Male Fremale

Fig. 1. Fat areas in patients with differentiated- and undifferentiated-type cancers. Male (differentiated-type cancer, n = 151,
undifferentiated-type cancer, n = 23); female (differentinted-type cancer, n = 24; undifferentiated-type cancer, n = 12)

*P<0.05
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Fat areas and histological differentiation at
different ages

In the present study, patients with undifferentiated-type
GC were significantly younger than patients with dif-
ferentiated-type cancer (56.3 % 12.1 and 67.6 + 9.1 years;
P < 0.001). We divided the patients into two groups;
those aged 60 years or less and those aged 61 years or
more, and reevaluated the data. As shown in Table 4,
TFA, VFA, SFA were not different between differenti-
ated and undifferentiated type cancers in the older
group in male patients. However, when these fat areas
were compared in the vounger group in male patients.
all the values were significantly smaller in the undiffer-
entiated type. In female patients, the difference between
the younger and older groups was not so evident.

SFA""

differantiated

undifferentated
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*p=0.022

cifgrsntated

undifersnt ated

Fig. 2. Fat areas in patients with differen-
tiated and undifferentiated cancers with
invasion of different layers. Male (differ-
entiated type of mucosal cancer, n = 90,
undifferentiated type of mucosal cancer,
n = 15; differentiated type of submucosal
cancer, n = 61; undifferentiated type of
submucosal cancer, n = 8); female (differ-
entiated type of mucosal cancer, n = 12;
undifferentiated type of mucosal cancer,
n = 6 differentiated type of submucosal
cancer, n = 12; undifferentiated type of
submucosal cancer, n = 6) *P < 0,05 (com-
parison of differentiated and undifferenti-
ated cancers in each depth of cancer
invasion) **P < 005 (comparison of
mucosal and submucosal cancers in undif-
ferentiated-type cancer) Male total fat
area (TFA), P = 0.039; subcutaneous fat
area (SFA) P = 0.024; female SFA, P =
0.025

Discussion

In this study. we used a slice of a CT image at the umbi-
licus and separately quantified the subcutaneous fat
area (SFA) and visceral fat area (VFA) in patients with
early gastric cancer (GC) and patients with colorectal
cancer (CRC). The values were mostly consistent with
those of the Japanese general population [58]. Male
patients had larger VFAs, while female patients had
larger SFAs. In female patients, TFA and VFA in the
older group were significantly larger than those in the
younger group. The same trend was reported for BMI
in the general Japanese population [64]. These data
indicate that adipose tissue volume and distribution are
not markedly changed by the presence of early cancer
lesions in the stomach.
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Table 4. Fat areas in pati
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ts with differentiated and undifferentiated cancers in the two age groups

Age 60 years or less (n = 49)

Age 61 years or more (n = 125)

P value

Male Diff (n = 36) Undiff (n = 13) P value Diff (n = 115) Undiff (n = 10)
TFA (am’) 216.4 138.3 *0.002 202.1 189.6 0.689
VFA (cm’) 109.4 64.9 *0.006 1033 95.3 0.620
SFA (em’) 107.0 734 *0.007 98.8 94.2 0.920
VIS 1.04 0.90 0.365 110 1.04 0.604
Age 60 years or less (n = 12) Age 61 years or more (n = 24)
Female Diff (n = 3) Undiff (n =7) P value Diff (1 = 19) Undiff (n = 5) P value
TFA (em’) 2235 128.0 *0.005 250.0 149.8 0.082
VFA (em’) 41.7 292 0.088 73.7 4.7 0.082
SFA (cm’) 181.8 98.8 *0.005 176.3 105.2 *0.043
vis 0.23 0.50 0.223 0.42 0.58 0915
P <005

Data values are averages
D, differentiated-type cancer; Undiff, undifferentiated cancer

In our data, VFA and SFA, as well as BMI, were not
different between the patients with GC and those with
CRC. Previous reports in Western countries have shown
that the BMI of patients with gastric cancer was lower
than that of patients with CRC [65, 66]. The patients in
those studies, however, included many with advanced
cancer, whereas our patients were restricted to those
with early-stage cancer. Therefore, this discrepancy is
not surprising, but rather suggests that the patients with
GC possess the same amount of adipose tissue as those
with CRC, as long as the malignant lesions are limited
to an early stage.

Demographic trends in GC differ by cancer loca-
tion and histology. While there has been a marked
decline in distal, differentiated-type gastric cancers,
undifferentiated-type cancers of the gastric cardia are
increasing, particularly in Western countries [28, 67].
Japan and Korea have the highest rates of gastric cancer
in the world [68, 69], and in contrast to the increasing
incidence of proximal gastric cancers in the West, distal
cancers continue to predominate in Japan. However,
even in Japan, the proportion of proximal gastric cancers
has increased among men [70].

From these data, we raised the hypothesis that there
is different association between fat volume and gastric
cancers at different locations. However, in both male
and female patients, TFA, VFA, and SFA, as well as
BMI, did not show a significant difference between
cardia and noncardia cancers. This is in contrast to pre-
vious reports in Western countries showing a strong
association between obesity and cardia cancer [24, 27,
34-36]. The reason for this discrepancy is not clear.
However, in the present study, the number of patients
with cardia cancer was small and very obese patients
were relatively rare (only 2 men out of a total of 210

patients had a BMI of more than 30). Hence, in Japan,
other factors, such as salt intake or H. pylori infection,
may have a strong contribution to the pathogenesis of
gastric cardia cancer, which may mask the possible cor-
relation with adipose tissue volume. In fact, the associa-
tion between chronic H. pylori infection and the
development of gastric cancer is well established [71-
74). In Japan, the prevalence of I. pylori infection is
less than 20% at age 20 years, but increases to 80% in
those over the age of 40 years [75]. In the present study,
84 patients were checked for H. pylori infection status,
by the rapid urease test (RUT), serum /. pylori anti-
body, or microscopic examination. Among them, 71
patients (84.5%) were positive, and 13 patients (15.5%)
were negative. We analyzed the results in relation to
BMI, TFA, VFA, and SFA, and in relation to the dif-
ferentiation of early GC and found that, 1. pylori infec-
tion had no association with any of these parameters,
The most striking finding in our data is the difference
in adipose tissue volumes between patients with differ-
entiated and undifferentiated GCs. In both male and
female patients, TFA, VFA, and SFA were significantly
smaller in patients with undifferentiated-type cancer
than in those with differentiated-type cancer, except for
SFA in male patients. As compared with the general
Japanese population, fat areas are considered to be
reduced in patients with undifferentiated gastric cancer.
These findings suggest that reduced fat volume may be
mechanically related to the development of undifferen-
tiated GC. Furthermore, the TFA, VFA and SFA values
did not show a significant difference between mucosal
and submucosal cancers in patients with differentiated
cancer, whereas in patients with undifferentiated GC,
these values tended to be lower in submucosal cancer
than in mucosal cancer. With these results, we raise the
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possibility that a reduced fat volume may be favorable
for the submucosal invasion of undifferentiated GC.
Another speculation is that undifferentiated, but not
differentiated, GC may already have systemic effects
inducing a reduction of subcutaneous fat volumes when
invasion into the submucosal layer is present.

In our data, the difference in SFA appeared to be
more prominent than that in VFA. In submucosal
cancers, the differences in both SFA and VFA between
differentiated and undifferentiated cancers were signifi-
cant in both sexes. However, in mucosal cancers, only
SFA in female patients showed a significant difference
between differentiated and undifferentiated cancers.
These findings suggest that SFA may be more closely
related to the development and progression of undif-
ferentiated rather than differentiated GC; this would
explain the significant difference in SFA between dif-
ferentiated and undifferentiated cancers in mucosal
cancers only in female patients, who have, basically,
larger SFAs,

In our study, in male patients, a significant difference
in fat volumes between patients with differentiated and
undifferentiated GCs was detected only in the younger
group (60 years or less), but not in the older group (61
years or more). Thus, in male patients, the specific asso-
ciation between undifferentiated GC and reduced fat
volume was applicable only for the younger group. This
trend was not observed in female patients. The mecha-
nisms of carcinogenesis of undifferentiated GC are
markedly different according to age and sex. Many
studies have suggested that GCs show considerable dif-
ferences in their clinical characteristics as well as genetic
background according to their histological classification
[63, 76]. Our result is an additional finding on the bio-
logical difference between the two histological types of
GC

In summary, we demonstrated that the differenti-
ated- and undifferentiated-type GCs showed different
associations with adipose tissue volume. The mecha-
nisms are not clear yet and require further investigation.
However, recent studies have provided evidence that
adipose tissue can produce many cvlokines (adipo-
kines), such as leptin and adiponectin, which can
potently affect the biological behavior of malignant
cells [41-50]. Our data support the hypothesis that these
adipose tissue-derived factors are differently associated
with the caricinogenesis or progression of GC of each
histological type.
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Abstract

Endoscopic submucosal dissection (ESD) is a new
endoluminal therapeutic technique involving the use
of cutting devices to permit a larger resection of
the tissue over the muscularis propria. The major
advantages of the technique in comparison with
polypectomy and endoscopic mucosal resection
are controllable resection size and shape and
en bloc resection of a large lesion or a lesion with
ulcerative findings. This technique is applied for the
endoscopic treatment of epithelial neoplasms in the
gastrointestinal tract from the pharynx to the rectum.
Furthermore, some carcinoids and submucosal tumors
in the gastrointestinal tract are treated by ESD. To
determine the indication, two aspects should be
considered. The first is a little likelihood of lymph node
metastasis and the second is the technical resectability.
In this review, practical guidelines of ESD for the
gastrointestinal neoplasms are discussed based on the
evidence found in the literature.
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GENERAL CONCEPT TO APPLY
ENDOSCOPIC SUBMUCOSAL
DISSECTION FOR GASTROINTESTINAL
NEOPLASMS

Endoscopic submucosal dissection (ESD) is a new
endoluminal therapeutic technique involving the use of
cutting devices to permit a larger resection of the tissue
over the musculans propria in three steps: injecting
fluid into the submucosa to elevate the lesion from the
muscularis propria, precutting the surrounding mucosa
of the lesion, and dissecting the connective tissue of the
submucosa beneath the lesion. The major advantages
of the technique in comparison with polypectomy
and endoscopic mucosal rescction (EMR) are these:
the resected size and shape can be controlled; en bloc
resection is possible even for a large lesion; and the
lesions with ulcerative findings are also resectable!'!,
Retrospective analyses of the comparison between ESD
and EMR for the stomach epithelial neoplasms showed
that ESD increased en bloc and histologically complete
resection rates compared with EMR but was associated
with longer average operation times and a higher
incidence of intraoperative bleeding and perforaton,
Two aspects are considered to derermine the
application of ESD for each lesion by each operator
(Figure 1). The first is a little likelihood of lymph node
metastasis and the second is the technical resectabiliry.
The former has been determined by the large numbers
of surgically resected cases in each organ before
establishment of ESD and the latter may be determined
by the applied technique, the expertise of the operators,
the location of the lesions or their characteristics.
In terms of technical resectability, en bloc resection is
more desirable than piecemeal resection for aceurate
assessment of the appropriateness of the therapy,
because the depth of invasion and lymphovascular
infiltration of cancer cells (that are considerable risk
factors for nodal metastasis) are not accurately assessed
by piecemeal resection, Almost all possible node-
negative cpithelial ncoplasms can be resected ew bloc by
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Figure 1 Algorism for endoscopic submucosal dissection of gastrointestinal
neaplasms.

ESD, when they are treated by very experienced hands.
This does not mean that all endoscopic resection should
be performed as ESD. Polypectomy or endoscopic
mucosal resection (EMR) are beneficial for patents with
pedunculated neoplasms or small neoplasms because of
the little invasiveness™. If the lesions are apparently pre-
malignant neoplasms, piecemeal resection by using EMR
may be permissible with the best balance of risks and
benefits. Surgical organ resection with lymphadenectomy
should be applied to those ncoplasms with high
probability of positive lymph nodes or failure in
complete removal by ESD. Recurrent lesions can be also
indicated for ESD, if they fulfill the criteria of no nodal
metastasis, but indication should be carefully determined
considering the risks of accompanying complications.

STOMACH EPITHELIAL NEOPLASMS
Aspects of nodal metastasis

Pre-malignant stomach epithelial neoplasms, gastric
adenomas, have no nodal merastases. It is seill
controversial whether we should treat gastric adenomas
endoscopically or follow them. A series with a small
number of cases with a preoperative diagnosis of pre-
malignant lesion revealed that 37% (16/43) of them
were finally diagnosed as adenocarcinoma and a lesion
> 1 em was considered to pose a risk of malignancy.
Another study revealed that 6.8% (8/118) of cases were
finally diagnosed as adenocarcinoma and high-grade
dysplasia by endoscopic biopsy was considered to be an
independent risk factor for malignancy”l. Furthermore,
preoperative diagnosis of depressed adenoma is
considered to represent a higher risk of malignancy than
protruding adenomal®. So, when the lesions have these
characterisuces, endoscopic treatments are recommended,
similarly to intramucosal carcinomas. Although local
recurrence should be taken into account, piccemeal
resection by using EMR techniques to remove the
apparent gastric adenomas is allowed.

In terms of malignant stomach epithelial neoplasms,
the following types of early gastric cancers withour
lymphovascular infiltration of cancer cells may have
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litde likelihood of nodal metastases: (1) intramucosal,
differennated adenocarcinoma without ulcer findings of
any size; (2) intramucosal, differentiated adenocarcinoma
with ulcer findings when the lesion is = 3 cm; (3)
intramucosal, undifferentiated adenocarcinoma
without ulceration when the lesion is = 2 cm; and (4)
differentiated adenocarcinoma with minute submucosal
penctration (500 micrometers below the muscularis
mucosa; sm1) when the lesion 1s < 3 em,

Technical aspects

When the endoscopists are well trained for ESD, the
technical aspects may not restrict indications to perform
ESD, based on the above criteria of no nodal metastasis.
However, in our opinion, cases of uleer findings with
fusion of the muscle layer and the mucosal layer and
cases of undifferentiated adenocarcinoma may be
excluded from the indication or be carefully reseeted, at
least until now. The former cases occur in cancers that
previously had a deep ulcer extending into the proper
muscle layer, where it is difficult to identify the gastric
wall plane during submucosal dissection, which increases
the possibility of perforation or incomplete resection
by ESD", In the latter cases, first, the margin is very
unclear and the possibility of incomplete resection is
fairly high, second, the clinical course after recurrence
may be more miserable than that of differentated-type,
and third, the differentiation between ulcerative finding
or biopsy-inducing fibrosis is sometimes difficult,
cven though small intramucosal undifferennared
adenocarcinoma with ulcer findings may be associated
with nodal metastases!”,

ESOPHAGEAL SQUAMOUS EPITHELIAL
NEOPLASMS
Aspects of nodal metastases

Low- and high-grade squamous intracpithelial
neoplasms, including carcinoma i sitw (ml), have
no nodal metastases. It is still controversial whether
one should treat these intraepithelial neoplasms
endoscopically or just follow them. However, when
the lesions are diagnosed as high-grade intracpithelial
neoplasms, endoscopic treatment is recommended, to
avoid future development of invasive carcinoma or to
contain foci of invasive carcinoma!'". Although local
recurrence should be taken into account, piccemeal
resection by using EMR rechniques t remove the
apparent intracpithelial neoplasms is allowed"™ ',
Esophageal squamous cell carcinomas invading
the lamina propria (m2) pose little risk of nodal
merastases. For those invading the muscularis mucosa
(m3) and those with minute submucosal invasion
(< 200 micrometers below the muscularis mucosa;
sm1), the nodal metastases rate is 9.3% and 19.6%,
respectively. The nodal merastases rate of m3 or sml
cancers with 0-11 type, < 5 em, well or moderately
differentiated type, and no lymphovascular infiltration
of cancer cells is 4.2%", It has been reported that no
nodal merastasis was found in patents with sml, low
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histologic grades, and no lymphovascular infiltration
of cancer cells". Therefore, for patients unwilling to
undergo esophagectomy or chemoradiation and patients
with comorbid discases, ESD may be applied taking
into consideration the risks of nodal metastases and
treatment-related morbidity.

Technical aspects

When the endoscopists are well trained for ESD,
the technical aspects by themselves may not
restrict indications to perform ESD, except in
special circumstances, such as lesions located in
the diverticulum. When lesions spreading > 3/4 of
circumference are resected as circular or semi-circular
resection, post-operative stricture occurs to a high
rate!'™. So, it is controversial to treat these lesions
endoscopically. However, intensive balloon dilatations or
tentative stent insertion may rescue from the stricture.

ESOPHAGEAL BARRETT NEOPLASMS
Aspects of nodal metastasies

Columnar intraepithelial neoplasms have no nodal
metastases. Although local recurrence should be mken
into account, piecemeal resection by using EMR
techniques and additional ablation therapy to remove the
apparent intraepithelial ncoplasms is allowed!™*,

There are no data about nodal metastases from the
large numbers of surgically resected cases due to limited
number of cases of esophageal columnar epithelial
carcinomas at an early stage, although a small number of
cascs revealed no nodal metastasis for the intramucosal
and sm1 cancer, where sm1 was determined by upper
third of the submucosa™. There is no consensus
whether one should apply to this kind of malignancy
the same criteria that are applied to stomach epithelial
neoplasms or esophageal squamous epithelial neoplasms
as far as the depth of sm1 to be measured. International
workshops of esophagogastric neoplasms adopted
the cut-off line of 500 micrometers below the deeper
muscularis mucosae, similarly to the stomach®,

Technical aspects

Similarly to esophageal squamous epithelial neoplasms,
the technical aspects by themselves may not restrict
indications to carry out ESD), when the endoscopists are
well trained for ESD. When lesions spreading > 3/4 of
the circumference of the esophagus (a situation which
commonly occurs in long segment Barrett epithelium)
are resected (with circular or semi-circular resection),
post-operative strictures occur at a high ratel” ",

RECTAL EPITHELIAL NEOPLASMS
Aspects of nodal metastases

Pre-malignant rectal epithelial ncoplasms, rectal
adenomas, have no nodal metastases. From the
standpoint of adenoma-carcinoma sequence, all
adenomas, including diminutive polyps, are targets for
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endoscopic rescction™ ¥, although some investigators
agree with endoscopic removal only if the size is
> 5 mm™, En blo resection is not always necessary for
rectal adenoma or intramucosal carcinoma. However,
higher rate of local recurrence was reported when
multiple resections were performed™ ™, Intramucosal
carcinomas and those with slight submucosal invasion
(< 1000 micrometers below the muscularis mucosa;
sm1) withour lymphovascular infiltration have little risk
of nodal metastasis'™.

Tumor morphology and surface pit pattern are good
endoscopic indicators for submucosal invasion. From this
aspect, depressed lesions, laterally spreading tumors of
non-granular type (LST-NG) and large protruding tumors
are considered as good candidates for ESD because
these lesions have a high risk of submucosal invasion,
which may be difficult to diagnose preoperatively, and a
thorough histopathological assessment of the resecred
specimen is essental. It is controversial whether one
should perform ESD or piecemeal EMR for laterally
spreading tumors of granular type (LST-G), because most
lesions are intramucosal and the endoscopic prediction of
invasiveness is highly feasible™,

Technical aspects

Even for lesions that meet the criteria above,
laparoscopic or open surgery may be selected in some
institutions considering the locadon and size of the
lesion. The lesions with submucosal fibrosis due to
previous endoscopic treatment or biopsy are also
resectable by ESD, even though the indication should
be carefully weighed considering risks and benefits
of ESD #r surgery™*. The rectum is fixed to the
retroperitoneum, therefore the endoscope is more casily
manocuvered than in other organs of the gastrointestinal
tract. Furthermore, panperitonitis may be less likely than
in the rest of the colorectum, even if the muscularis
propria is teared, although penetration leads to air
accumulation in the retroperitoneal space, which may
then spread to a wider areal’*,

COLONIC EPITHELIAL NEOPLASMS
Aspects of nodal metastases

The critena for absence of nodal metastases are the
same as those of rectal epithelial ncoplasms (see above).

Technical aspects

There are several tortuous folds in the colon,
Peristalsis and residual feces may sometimes disturb
ESD procedure. So it is commonly believed that the
technical difficulty of colon ESD exceeds those of
the stomach, the esophagus, and the rectum, although
there are many differences. In all cases, should one
consider the substantial risks and expected benefits of
ESD. However, promising results of ESD are reported
from very experienced endoscopists at advanced
institutions, similarly to those of the rectal epithelial
neoplasms!™ %,
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EPITHELIAL NEOPLASMS IN THE SMALL
INTESTINE, INCLUDING DUODENUM

Aspects of nodal metastases

Pre-malignant epithelial neoplasms in the small intestine
have no nodal metastases. Although local recurrence
should be taken into account, piecemeal resection by
using EMR techniques and ablation therapy to remove
the apparent intracpithelial neoplasms is allowed!*,
There are no data about nodal metastases from the
large numbers of surgically resected cases due to limited
number of cases of epithelial carcinomas in the small
intestine. There is no consensus whether one should
apply the same criteria of stomach cpithelial neoplasms
or colorectal epithelial neoplasms to this malignancy.

Technical aspects

The small intestine, including the duodenum, is
considered to be the most difficult organ where to
perform ESD. The endoscope does not easily reach the
target lesion and the organ is not fixed tightly except at
the level of the duodenum, which results in fairly bad
maneuverability. Peristalsis is the most active and the
wall is the thinnest among the other gastrointestinal
organs. Even is the resection is completed successfully,
pancreatic juice and bile cause chemical damage to the
mucosal wound, which may lead to prolonged bleeding
and perforation. In our opinion, closure of the mucosal
wound is recommended after ESD. When considering
these issues, indicaton o perform ESD in the small
intestine should be carefully assessed and limited. Duc
to the structural specificity of the papilla, ESD for
ampullary neoplasms is not performed.

PHARYNGEAL EPITHELIAL NEOPLASMS

Aspects of nodal metastasis

Pre-malignant epithelial pharyngeal neoplasms have no
nodal metastases. Although local recurrence should be
taken into account, piecemeal resection by using EMR
techniques and ablation therapy to remove the apparent
intracpithelial neoplasms is permissible!*. There are
no data about nodal metastasis from the large numbers
of surgically resected cases due to limited number
of cases of pharyngeal epithelial carcinomas at an
carly stage. So, indication for invasive carcinoma is
still controversial due to the lack of data. Owing to
the structural differences, it is impossible to apply the
criteria of esophageal squamous epithelial carcinomas
for this malignancy,

Technical aspects

ESD is technically possible in this organ, and ESD may
be the optimal endoscopic treatment not only because
it enables an en bloc resection but also because it can
prevent removal of excess mucosa of the pharynx,
which is a very narrow and important organ related to
swallowing and speech™.
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CARCINOID

Aspects of nodal metastasis

Carcinoids are classified based on organ site and cell of
origin and occur most frequently in the gastrointestinal
tract (67%) where they are most common in small
intestine (25%), appendix (12%), and rectum (14%)*7,
Primary size > 2 cm, serosal penctration, and primary
site in the small intestine are considered to be risk
factors for metastases in the case of gastrointestinal
carcinoids!*.

Nodal metastases are most commonly found
with small intestine carcinoids (20%-45%), providing
the rationale for an extended resection including the
adjacent lymph node drainage arca. Carcinoids of the
appendix < 1 em rarely metastasize, simply requiring
appendectomy for treatment. Rectal carcinoids < 2 em
rarely metastasize, directing local excision, including
endoscopic resection. Another group revealed that
colorectal carcinoids < 1 em without lymphovascular
infiltration could be curatively treated by local resection,
but others would nced radical nodal dissecrion!™,
Duodenal carcinoids < 2 em may be excised locally
because they rarely metastasize!™,

Multiple gastric carcinoids, usually no more than
1 em, can be followed up by endoscopy and biopsy!™*,
Sporadic gastric carcinoids should be treated by
gastrectomy with lymphadenectomy, because some of
those have nodal metastases even when they have a small
size™ ¥, However, differentiation of types of gastric
carcinoids is not always easy, so endoscopic resection,
as a first step to obrain histology, may be acceptable
for small gastric carcinoids < 1 cm to predict nodal
metastases.

Technical aspects

Because almost all lesions for local resection are less
than 1 cm in all the gastrointestinal organs, band ligaton
resection! ¥, cap-technique™ or strip biopsy!™*
result in good outcome. So the application of ESD
for carcinoids may be limited. When the lesions are in
intermediate size, such as 1-2 em, or invade massively
the submucosal layer, which may result in tumor-positive
margin resection, ESD should be applied™*.

SUBMUCOSAL TUMOR
Aspects of mefastases

Submucosal rumors (SMTs) are mesenchymal tumors,
which may have very diverse origins, SMTs are classified
and defined as benign or malignant based on a
combination of size, histological, immunohistochemical,
and ultrastructural criteria. The majority of them are
classified into gastrointestinal stromal tumor (GI5T),
of muscular origin, of neurogenic origin, of vascular
origin, and of adipose tissue origin, SMTs < 3 cm are
generally considered benign tumors. SMTs > 3 em with
high mitotic counts are considered tumors ar high-
nsk of malignancy. In case of GIST, the cutoff of the
size between pre-malignancy and malignancy may be
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2 cm. Sarcomas including malignant GIST genenlly do
not metastasize to regional lymph nodes, but instead
spread hematogenously to the liver or metastasize to the
peritoncum™. Benign SMTs should generally only be
treated if they are symptomatic. So the SMTs > 2 em or
3 cm without evidence of metastasis may be candidares
for local resection™.

Technical aspects

From the rationale of ESD, the targets should onginate
from over the muscularis propria. The lesions originating
from the inner layer of the muscularis propria may
be resectable by careful resection over the outer layer
of the musculanis propria, but the high probability of
perforation and the artificial peritoncal dissemination
by tear of the tumor capsule should be taken into
consideration. When considering that the small size
lesions located in the mucosal or submucosal layers are
mostly benign, the indication of ESD for SMTs is quite
limited, although some investigators reported promising
results of ESD for SMTs 7,

FUTURE PERSPECTIVES

The perspectives on the current indication of ESD are
described based on a review of data available in the
literature until the end of 2007. Further investigations
in both aspects, the assessment of nodal metastases and
the technical innovatons, may change widely the above
perspectives in the future. Recently, a new application
of ESD is being investigated in cooperation with
laparoscopic surgeons for the treatment of possible
node-positive gastric carcinoma and gastric GIST*#%,
There is no doubt that these attempts will expand ESD
into a new field, which will be added to the upcoming
practical guidelines for ESD,
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Technical Feasibility of Endoscopic Submucosal
Dissection of Gastrointestinal Epithelial Neoplasms
With a Splash-Needle

Mitsuhiro Fujishiro, MD, PhD, Shinya Kodashima, MD, Osamu Goto, MD, Satoshi Ono, MD,
Yosuke Muraki, MD, Naomi Kakushima, MD, PhD, and Masao Omata, MD, PhD

Abstract: Endoscopic submucosal dissection (ESD) permits the
resection of large gastrointestinal epithelial neoplasms and
neopl with submucosal fibrosis in an en bloc manner.
However, the high frequency of complications accompanying
ESD and its complex processes suggests that the process requires
improvement. A total of 22 consecutive patients with gastro-
intestinal epithelial neoplasms were enrolled during a 6-month
period to evaluate a novel endosurgical knife for ESD. This
novel knife is known as the “splash-needle,” and it is thin, short
needle with a water-irmigation function. The technical results
revealed that the rates of bloc resection and en bloc resection
with tumor-free lateral/basal margins (RO resection) were 91%
(20/22) and 82% (18/22), respectively. There was no significant
bleeding or perforation during or after ESD. The median
operation time was 60 minutes (range, 20 to 210). The splash-
needle is a promising novel endosurgical knife that is useful for
less complicated ESD. The accumulation of knowledge and
cases verifying its usefulness is necessary, and a study comparing
the knife with first-generation endosurgical knives is also
warranted.

Key Words: endoscopic submucosal dissection, ESD, endoscopic
i nt, gastrointestinal neoplasm, needle knife, water irriga-
lion

(Surg Laparosc Endose Percutan Tech 2008;18:592-597)

he endoscopic submucosal dissection (ESD) technique

is a new endoscopic treatment that uses a cutting
device and a submucosal fluid cushion. By using this
technique, it has become possible to resect large gastro-
intestinal (GI) epithelial neoplasms and neoplasms with
submucosal fibrosis endoscopically in an en bloc manner.
Although recent reports dcscribmg advanced ESD
techniques with these different knives' 7 and submucosal
fluid cushions® '” at Japanese institutions are favorable,
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no perfect knife or submucosal fluid cushion has thus far
been created. In this background, Pentax Co has invented
a novel second-generation endosurgical knife with a
water-irrigation function. This new knife, known as the
*splash-needle™ (DN-2618A, Pentax Co, Tokyo, Japan),
recduces the high frequency of complications accompany-
ing ESD and its complex processes. In this study, we
investigated the technical feasibility of ESD using the
newly developed endosurgical knife for superficial Gl
epithelial neoplasms.

PATIENTS AND METHODS

A total of 22 consecutive Gl epithelial neoplasms
in 22 patients were resected by ESD with a splash-needle
between November 2006 and May 2007 at the University
of Tokyo Hospital in Tokyo, Japan. All patients had a
preoperative diagnosis of node-negative carcinoma,
which is defined by intramucosal or slight submucosal
invasive carcinoma based on the criteia of each
organ,'"""* Diagnoses were made using chromoendo-
scopy. endoscopic biopsy, and occasionally endoscopic
ultrasonography or magnifying endoscopy for lesions
suspicious for submucosal invasion. All patients were
informed of the risks and benefits of several treatment
options including ESD, conventional endoscopic mucosal
resection (EMR), ablation therapy, and conventional
surgery. Written informed consent was obtained from
all the patients preoperatively. From the reports of the
enrolled patients, the efficacy (defined as the rates of
en bloc resection and complete resection), safety (defined
as the rates of complication), and convenience (defined as
the operation time) of ESD were investigated. The
operation time was defined as the duration from the
beginning of lesion observation after endoscope insertion
to the completion of treatment for artificial mucosal
defect after resection.

The Splash-Needle

The splash-needle (Fig. 1) was used as described
below for phases of the procedure from marking to
submucosal dissection. The characteristics of the novel
knife include: (1) a short needle adjustable in length
(maximal length is 2.5mm), (2) a thin needle (0.3mm in
diameter) that makes it possible to resect using only a
coagulation current for both mucosal incision and
submucosal dissection (in cases with a great deal of
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ESD With a Splash-Needle

FIGURE 1. The splash-needle. A, Overview of the splash-needle.
B, Tip of the splash-needle. C, Emission of a jet of water from the
splash-needle.

bleeding) and resect sharply with minimal tissue damage
using a cutting current, and (3) a water-irrigation function
from the knife itself that keeps the endoscopic view fields
clean, allows bleeding vessels to be easily identified, and per-
mits additional submucosal injection without changing
the device.

The ESD Procedure

The ESD (Fig. 2) was principally carried out using a
single working channel upper Gl endoscope with a water-
jet system (EG-2931, Pentax Co or GIF-Q260J, Olympus
Medical Systems Co). Alternatively, a slim prototype
colonoscope with a water-jet system (XPCF-Q260J,

Olympus Medical Systems Co) was used for cases of

deep proximal colon that were difficult to reach with the
upper Gl endoscopes. The water-jet supplier (SA-P2,
Pentax Co or OFP, Olympus Medical Systems Co),
containing sterile water with a small amount of dimethyl-
polysiloxane, was connected to the endoscope and used to
(1) wash out the blood or mucus from the target area, (2)

2008 Lippincort Williams & Wilkins
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FIGURE 2. Endoscopic submucosal dissection with the splash-
needle (casel3). A, Tip of the splash-needle for marking
(about 1 mm in length of the projection part). B, Marking dots
produced by the splash-needle. C, Tip of the splash-needle for
mucosal incision and submucosal dissection (2.5 mm in length
of the projection part). D, Partial mucosal incision and
submucosal injection by the splash-needle. E, After mucosal
incision and submucosal dissection in the distal half of the
lesion. F, Additional submucosal injection by the splash-needle
during submucosal dissection. G, After completion of circum-
ferential mucosal incision and halfway through the submuco-
sal dissection. H, Artificial mucosal defect after endoscopic
submucosal dissection,

keep endoscopic view clean, and (3) identify the bleeding
points precisely during the procedure. The transparent

attachment was fitted on the tip of the endoscope to
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obtain a constant endoscopic view during the procedure
and create tension on the connective tissue for the
submucosal dissection. The electrosurgical unit used was
V10 300D (ERBE Elektromedizin, Tiibingen, Germany),
which employed a special cutting current called the
ENDOCUT mode.

Marking Around the Lesion

Chromoendoscopy was necessary to clarify border of
the lesion. Using a splash-needle fixed at a length of | mm,
dots placed about Smm outside of the lesion margin at
2-mm intervals were made to mark the circumference of the
target lesion. Dots were made using the forced coagulation
mode setting (effect 2, output 30 W). For colorectal lesions,
markings were not made because the margins of the lesions
were clearly identified and the gut wall was thin enough to
perforate by marking alone.

Creating a Submucosal Fluid Cushion

A 1% 1900 kd hyaluronic acid preparation (Suve-
nyl, Chugai Pharmacecutical Co, Tokyo, Japan) was
diluted with 10% glycerin plus 5% fructose and 0.9%
saline preparation (Glyceol, Chugai Pharmaceutical Co)
8 times to be used as an initial submucosal fluid cushion
for esophageal and colorectal carcinomas. Glyceol alone
was used for stomach neoplasms. To clarify the area of
the submucosal injection, clearly distinguish between the
muscle and submucosal layers, and produce higher
hemostatic ability, indigo carmine and epinephrine were
added to the solution at concentrations of 0.005% and
0.0005%, respectively. Roughly 2mL of the solution was
injected into the submucosal layer at a time, and the
injection was repeated a few times until the mucosa to be
incised was lifted to an acceptable level. After a partial
mucosal incision was made, a direct submucosal injection
was possible from the exposed submucosal layer using a
working channel equipped on the knife. When the knife
was connected to another water-jet supplier (SA-P2,
Pentax Co or OFP, Olympus Medical Systems Co)
containing normal saline or Glyceol, depressing the foot
pedal made an immediate and sufficient submucosal fluid
cushion at the area to be cut without changing the device.

Incising the Mucosa Outside the Lesion

After lifting the lesion, a mucosal incision was made
with a splash-needle. The knife was fixed at a length of
2.5 mm (the maximal length) or shorter depending on the
situation. The safest way to use the knife was to keep it
nearly parallel to the tissue plane and hook the muscularis
mucosae from the submucosal layer to the luminal side
using the tip of the knife. For this study, we tentatively
used the ENDOCUT Q mode (effect 2, duration 1,
interval 3) for usual conditions and the forced coagula-
tion mode (effect 2, output 30W) for conditions with a
great deal of bleeding.
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Dissecting the Submucosal Layer Beneath the Lesion

Before incising the entire circumference of the
lesion, dissection of the submucosa was initiated from
the area where the mucosal incision was completed to
prevent flattening of the lifted area as the procedure
progressed. The length of the splash-needle during the
submucosal dissection was the same as that during the
mucosal incision using the tentative forced coagulation
mode setting (effect 2, output 30 W), Using the knife at
this current was sufficient to control bleeding from small
causal vessels, but hemostatic forceps (SDB2422, Pentax
Co) were used in the soft coagulation mode (effect 5,
output 50 W) for large vessels. The water-jet system
supplies continuous irrigation of water from the tip of
knife and/or the endoscope at high pressure, which casily
and swiftly washes away any blood obstructing the visual
field and permits the identification of the bleeding vessel.

Treatment After ESD

After resection of the lesion, visible vessels from the
resulting artificial mucosal defect were treated with
hemostatic forceps in the soft coagulation mode (effect
5, output 50 W) to prevent delayed bleeding. Finally,
sucralfate was sprayed onto the base of the defect using
the outer sheath of a clipping device inserted into the
working channel of an endoscope to both confirm
the hemostasis and coat the surface of the ulcer.'® Three
hours after the ESD, patients were permitted to drink a
small amount of water. The next day, if the patient’s
symptoms, laboratory findings, and chest and abdominal
x-rays were unremarkable, a light meal was permitted and
the patients were discharged within 1 week. If complica-
tions occurred, the schedules were changed according to
the individual patient’s condition.

All evaluations of Gl epithelial neoplasms were
performed according to the Paris and revised Vienna
classifications.'®"'"7 Extension of tumor cells to the
resected margin was evaluated as follows. For complete
(RO) resection, the lateral and basal resection margins
were free of tumor and en bloc resection was essential,
For incomplete (R 1) resection, the tumor extended to the
lateral or basal margin. For a not evaluable (Rx)
resection, margins were not evaluable owing to the
artificial effects of coagulation necrosis or multi-piece
resection.

When the histologic evaluation of ESD specimens
revealed possible node-positive carcinoma,''""? subse-
quent organ resection with lymph node dissection was
principally performed. In the case of Rl or Rx resection
owing to lateral resected margins, it was permissible to
suspend additional treatment until evidence for local
recurrence was obtained by follow-up endoscopies. Such
suspension was permissible because there are many
explanations for complete removal; these explanations
include both thermal effects on the resected margins and
the fragile nature of the mucosa, which tear off the
resected specimens in some areas during their collection
and stretching.

© 2008 Lippincott Williams & Wilkins
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RESULTS

Table | summarizes the clinicopathologic features
and technical outcomes of the enrolled Gl epithelial
neoplasms (esophagus: 6, stomach: 11, and colorectum: 5)
treated by ESD with a splash-needle. Four lesions
(1 recurrent esophageal carcinoma, 2 stomach carcinomas
with ulcer findings, and | colorectal carcinoma with
biopsy scar) showed signs of nonlifting after submucosal
injection owing to submucosal fibrosis. The mean tumor
sizc was 26mm (range, 3 to 73), and 2 esophageal
carcinomas (an sm2 tumor with venous invasion and an
m3 tumor) with possible nodal metastases were revealed.
Subsequent esophagectomy with lymph node dissection
was performed for the sm2 tumor (case 4), which revealed
no residual tumor on the ESD scar or regional
lymph nodes. The m3 tumor (case 5) was followed
without additional treatment in accordance with the
patient’s wishes, and it showed no recurrence for | year
after ESD.

Twenty cases (91%) were resected in an en bloc
manner with a median operation time of 60 minutes
(range, 20 to 210), and the histologic evaluation revealed
that I8 (82%) were resected by en bloc plus RO (complete)
resection. One lesion with multiple resections was a
colonic carcinoma with signs of nonlifting owing to
previous biopsy (case 12). After dissecting the fibrous
submucosa, snaring was performed to facilitate ESD in
a half way. However, the snare slipped off and resulted
in the resection of 2 pieces. Colonoscopy performed
6 months after ESD revealed no residual tumor in this
case, The other lesion with multiple resections was a large
rectal carcinoma (case 16). The patient had a vaginal ring
inserted for prolapse of the uterus, and the ring was
piercing the upper rectum at the 5-cm oral side of the
lesion. After a circumferential mucosal incision with a
slight submucosal dissection, the lesion was resected in 8
picces using a snare in the same manner as the piecemeal
EMR technique. This procedure was used because a long-
term procedure could produce complications for the
patient; preoperative magnifying endoscopy and endo-
scopic ultrasonography revealed that the lesion alone had
little possibility of becoming an invasive carcinoma.
Colonoscopy performed 2 months after ESD revealed
small, S-mm adenoma remaining on the ESD scar. The
adenoma was successfully treated by an additional EMR.

The 2 cases of Rx (lateral) resection were also
followed without subsequent treatments. Follow-up
endoscopy 6 months after ESD for case 17 revealed no
recurrence. Case 10 has thus far had no follow-up
endoscopy, with the exception of one performed a week
after ESD owing to treatment for coexisting lung cancer.

Minor bleeding was encountered in all the lesions,
but hemostasis was achieved during the procedures. The
mean change of blood hemoglobin levels between pre-
ESD and post-ESD was —04g/dL (range, —23 to
+ 0.8 g/dL). The hemoglobin levels dropped by more than
2 g/dL in | patient (case 8) (4.5%). None of the patients
exhibited massive hemorrhage or needed blood transfu-
sion or emergency endoscopy owing to hematemesis,
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melena, or hematochezia after ESD. No perforation was
observed during or after ESD.

DISCUSSION

This study is the first reported case series examining
the use of the second-generation endosurgical knife
known as the splash-needle. From the obtained results,
we are convinced that we are going to the right direction
to advance ESD technique. Invention of the first-
generation endosurgical knives began with the modifica-
tion of a conventional-needle knife that could easily pass
through the gut wall when applied in the vertical
direction. The first innovated knife was an insulation-
tipped knife, and it had a ceramic ball at the top of the
needle knife.! To prevent perforation, a hooking mechan-
ism like a hook-knife’ and a triangle-tipped knife’ was
included at the tip of the needle knife to hook the mucosa
or submucosal connective tissue into the luminal or scope
direction. The flex knife, which had a soft, thick, and
looped knife tip, was invented with the idea that the soft
nature of the knife would prevent perforation.** These
first-generation knives have achieved successful outcomes
to some extent when used in combination with a powerful
submucosal fluid cushionlike hyaluronic acid with or
without Glyceol,'®!? but the ESD techniques are often
still troublesome and complicated.

The mucosectom, which was designed based on the
idea of a papillotomy knife,® and the flush knife, which is
a short-needle knife with water-irrigation function,” have
been commercialized recently as second-generation knives
in Japan. The mucosectom is composed of a flexible
plastic shaft and a cutting wire. The direction of the tip
can be controlled by handle rotation. Using the knife
involves moving the knife nearly parallel to the tissue
plane on the muscle layer, which is never theoretically cut
because the plastic shaft maintains the distance between
the muscle layer and cutting wire. The flush knife was the
first endosurgical knife with a water-irrigation function,
and its features are similar to those of the splash-needle.
However, there are 3 major differences between the flush
knife and the splash-needle. First, the former consists of a
needle with 5 different fixed projecting parts that are |,
1.5, 2, 2.5, and 3mm in length. The latter consists of a
needle with an adjustable projecting part up to 2.5mm in
length. Thus a single splash-needle is sufficient to replace
some kinds of flush knives with a different projecting part.
Second, the needle diameter of the splash-needle (0.3 mm)
is smaller than that of the fush knife (0.5mm) or
conventional needle knife (0.4 mm). The small diameter
of the splash-needle makes it possible to resect by using
the coagulation current for even a mucosal incision. The
tissue damage produced by burning around the incision
part can be minimized at the same setting, which may
permit the performance of safe and precise procedures.
Finally, a jet of water is emitted from 3 indentations of
the knife clamp in the flush knife; this jet may cause
turbulent water flow like a shower. On the contrary, the
jet of water in the splash-needle is emitted from a small,
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