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Endoscopic Resection for Early
Gastric Cancer

MITSUHIRO FUJISHIRO

Introduction

Endoscopic resection of early gastric cancers (EGC) originated from the development
of a polypectomy technique using high-frequency current to gastric polyps in 1968
[1,2], and it became popular as endoscopic mucosal resection (EMR) after the birth
of a strip biopsy method in 1984 [3]. Endoscopic resection mainly has been developed
not in Western countries but in Japan, probably because the incidence of gastric
cancer and the tumor description are different between them [4]. Although decreas-
ing in number, the incidence of gastric cancer was approximately 80 patients per
100000 population in Japan and nearly half the patients had EGC [5]. The increasing
ratio of EGC accelerates the development of various novel endoscopic resection tech-
niques and, now, EGC with ulcer findings or with a large size, in any location, can be
resected endoscopically using advanced techniques. In this section, indication, tech-
niques, outcomes, and future perspectives of endoscopic resection are summarized.

Indication for Endoscopic Resection

Although various EMR methods had been developed and a large number of EGC had
been resected endoscopically, however, surprisingly, there had been no official guide-
lines available for the treatment of EGC before the late 1990s and institutional differ-
ences in the selection of EMR candidates existed for a long time [6-10]. Empirical
indication for EMR was intestinal-type mucosal cancers without ulcerative findings,
<2cm in size if elevated or <lcm in size if depressed or flat. The Japanese Gastric
Cancer Association issued the first version of their gastric cancer treatment guide-
lines in 2001, which showed that endoscopic resection was indicated for intestinal-
type mucosal cancers without ulcerative findings, <2cm in size, regardless of tumor
morphology [11]. These criteria were determined by considering two aspects: being
free of lymph node metastasis and the probability of successful en bloc resection. Con-
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TaBLE 1. Frequency of lymph node metastases in early gastric cancer

Frequency
(no. with 95%
metastasis/total confidence
Criteria number) interval
Intramucosal cancer 0/1230 0%-0.3%

Differentiated adenocarcinoma, no lymphatic vascular
invasion, irrespective of ulcer findings, tumor <3cm
Intramucosal cancer 0/929 0%-0.4%
Differentiated adenocarcinoma, no lymphatic vascular
invasion, without ulcer findings, irrespective of tumor size
Intramucosal cancer 0/141 0%-2.6%
Undifferentiated adenocarcinoma, no lymphatic vascular
invasion, without ulcer findings, tumor <2cm
Cancer with minute submucosal penetration (<500 um) 0/145 0%-2.5%
Differentiated adenocarcinoma, no lymphatic vascular
invasion, irrespective of ulcer findings, tumor <3 cm

Source: From Ref. [12]

sidering pa"[ient quality of life, technical factors should be excluded from determin-
ing the indication criteria of EMR as much as possible. If the technical problems are
overcome, indication could be expanded to all those tumors that have been described
as node-negative tumors (Table 1) [12]. Newly developed EMR methods using cutting
devices, which is categorized as endoscopic submucosal dissection (ESD) to date, has
great impact on the indication of endoscopic resection for EGC, and some institutions
with ESD techniques expand their indication criteria to the condition of node-
negative tumors as clinical trials.

Techniques of Endoscopic Resection

Various endoscopic resection techniques are described in Table 2. Major techniques
are as follows: (1) the just cut, or lift and cut technique; (2) the inject, lift, and cut tech-
nique, such as strip biopsy [3] (Fig. 1); (3) the inject, suck, and cut technique, such as
endoscopic mucosal resection with cap (EMRC) [13] (Fig. 2); and (4) inject, incise the
mucosa, and dissect the submucosa, that is, ESD [14-20] (Fig. 3).

Polypectomy is usually applied to the resection of protruded tumors with a narrow
base or a stalk. The inject, lift, and cut technique requires a double-channel endoscope,
and both the snare and the grasping forceps are advanced through the working chan-
nels. This technique is applied to the resection of small tumors without ulcer findings
regardless of morphology. The disadvantages of this technique are requirement of two
assistants and existence of locations impossible for resection due to short working
range of the endoscope, angulation of the gastric wall, etc.

The inject, suck, and cut technique can be performed by a single-channel endo-
scope but requires a specialized transparent plastic cap that is fitted to the tip of an
endoscope. Looping of the snare into the groove of the rim of the cap is necessary
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TapLe 2. Techniques of endoscopic resection

* Just cut, or lift and cut
* Polypectomy [1,2]
= Endoscopic double-snare polypectomy (EDSP) [7]
< Inject, lift, and cut
- Strip biopsy {3]
- Four-point fixation endoscopic mucosal resection [33]
» Inject, suck, and cut [cap-assisted endoscopic mucosal resection (EMR)]
« EMR with cap (EMRC) [13]
* Endoscopic aspiration mucosectomy (EAM) [34]
» EMR with ligation (EMRL) [35]
» Inject, incise the mucosa, dissect the submucosa [endoscopic submucosal dissection (ESD)]
 Endoscopic resection with hypertonic saline-epinephrine solution (ERHSE) {14, 37]
» EMR with an insulation-tipped (IT) electrosurgical knife (IT-EMR) [15,16,36]
« EMR with sodium hyaluronate solution (EMRSH) {20, 21, 27]
= Endoscopic resection with a hook knife [17]
+ Endoscopic resection with the tip of an electrosurgical snare (thin type)/a flex knife [18]
- Endoscopic resection with a triangle-tipped knife [19] '

a b c

FiG. 1. Strip biopsy. a Submucosal fluid injection. b The lesion is lifted with a pair of grasping
forceps and the snare is closed snugly. ¢ The lesion is resected and retrieved by the grasping
forceps

before starting resection. This technique is also applied to the resection of small
tumors without ulcer findings regardless of morphology. The advantages of this tech-
nique over the inject, lift, and cut technique are requirement of only one assistant,
applicability even in a narrow and angular space, convenience for beginners, etc.
ESD requires special cutting knives, such as a needle knife [14], an insulation-tipped
(IT) electrosurgical knife [15,16], a hook knife [17], a flex knife [18], and a triangle-
tipped knife [19], or special devices such as a small-caliber tip transparent (ST) hood
[20] (Fig. 4). The major advantages of this technique in comparison with the others
are (1) the resected size and shape can be controlled; (2) en bloc resection is possible
even in a large tumor; and (3) tumors withulcerative findings are also resectable.
Thus, this technique can be applied to the resection of complex tumors such as large
tumors, ulcerative nonlifting tumors, and recurrent tumors (Figs. 5-7). The disad-
vantages of this technique are the requirement of two or more assistants; also, it is
time consuming, and much more bleeding and a little higher perforation rate are seen
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) f

F1G. 2. Endoscopic mucosal resection with cap (EMRC). a Submucosal fluid injection. b The
lesion is drawn into the cap by suction and the snare is closed snugly. ¢ The snared lesion is
released from the cap. d The lesion is resected. e Newly designed prelooped soft cap 18 mm in
outer diameter (D-206; Olympus, Tokyo, Japan). f Conventional hard prelooped cap 16.5mm in
outer diameter (MAJ-296; Olympus)

d | ' e

FiG. 4. Commercializ devices for endoscopic submucosal dissection (ESD). a Needle knife
(KD-1L-1; Olympus, Tokyo, Japan). b Insulation-tipped (IT) electrosurgical knife (KD-610L;
Olympus). ¢ Hook knife (KD-620LR; Olympus). d Flex knife (KD-630L; Olympus). e Small-
caliber-tip transparent (ST) hood (DH-15GR, 15CR; Fujinon Toshiba ES Systems, Tokyo, Japan)



Endoscopic Resection 247

than in the other methods. In case of bleeding, hemostatic forceps or hot biopsy
forceps are used instead of hemoclips, because they disturb the subsequent proce-
dures. It is preferable to use a special endoscope that can splash water from the tip by
a foot-switch for identification of bleeding vessels. To prevent perforation, investiga-
tions of submucosal injection solutions have been actively done. It is described that
a hyaluronic acid solution makes a better long-lasting submucosal cushion than other
available solutions [21-23]. As a further improvement of hyaluronic acid solution, the
usefulness of a mixture of a high molecular weight hayaluronic acid and a glycerin
plus sugar solution is reported [24].

Outcomes of Endoscopic Resection

The outcomes of endoscopic resection reported until 1999 are described in Table 3
[25]. The inject, lift, and cut technique resulted in a little higher en bloc resection rate
than the inject, suck, and cut technique for tumors 211 mm and <20mm in size.
However, if the tumors exceeded 20mm in size, en bloc resection rates became
extremely low in both techniques. Local recurrent rates were around 10% in the
former, but local recurrent rates of the latter were less than 5%. In immature stages
of ESD, en bloc resection rates were not as good in comparison with those of the other
techniques. After maturity of the techniques of ESD, en bloc resection rates became
greater than 90%, regardless of size, and local recurrence rates became almost zero
(Table 4).

Complications of endoscopic resection include pain, bleeding, perforation, and
stricture formation. Bleeding is the most common complication and is typically minor
and treatable with endoscopy. The risks vary'according to the definition of bleeding.

TaBLE 3. Outcomes of endoscopic resection before 2000

Local
En bloc resection rate recurrence Complication rate
Techniques <10mm 11-20mm  221mm rate Bleeding  Perforation
Strip biopsy 70% — 11% 1.3% 0.2%
(421/599) (63/599) (8/599) (1/599)
Strip biopsy  87% 61% 25% 12% — —
(123/141) (27/44) (2/8) (23/193)

Four-point 71% 72% 14% — 20% 0%
fixation (30/42) (21/29)  (2/14) (14/70) (0/70)
EMR

EMRC 80% 42% 0% 1.7% 15% 0%

(44/55) (24/57)  (0/9) (2/118) (18/121) (0/121)

EAM 84% — 4.8% 7.4% 0.8%

(52/62) (3/62) (9/121) (1/121)
ERHSE 63% 44% 19% = 2.3% 6.7% 2.9%
(123/196) (60/136) (7137) (8/349) (25/373) (11/373)
IT-EMR 87% 74% 42% — — 5.6%
(45/52) (28/38) (13/31) (77/1386)

Source: From Ref. [25]
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TABLE 4. Recent outcomes of endoscopic resection

Local
En bloc resection rate recurrent Complication rate
Techniques <20 mm >21 mm rate Bleeding Perforation
IT-EMR [36] 97% 94% — — —
(231/238)  (141/150)

ESD with the tip of an 95% — 1.7% 3.4%
electrosurgical snare (56/59) (1/59) (2/59)
(thin type)/a flex
knife [18]

ESD with sodium 100% 97% — 1% 0%
hyaluronate and (37137) (32/33) (1/70) (0/70)
smali-caliber-tip
transparent hood
[27]

ESD with a hook 95% 0.5% — 1.5%
knife [17] (194/204) (1/204) (3/204)

S-ERHSE [37] — 79% 0% 0% 12%

(27/34) (0/34) (0/34) (4/34)

S-ERHSE, submucosal-endoscopic resection with hypertonic saline-epinephrine solution

Most bleeding occurs during the procedure or within 24h. One recent study demon-
strated that the administration of proton pump inhibitors might be minimally
effective for ulcer healing of endoscopic resection or only effective for bleeding com-
plications after the procedure [26]. Perforation is uncommon with endoscopic resec-
tion except for ESD, and the perforation rates of ESD also have lessened to acceptable
Jevels from recent reports [16-18,27]. Furthermore, recent case series suggest that
immediately recognized perforation can be successfully sealed with endoclips and
conservatively observed without emergency laparotomy by endoscopic clipping, naso-
gastric suction, decompression of pneumoperitoneum, and antibiotics [28,29].

Future Perspectives Expanding Indication of
Endoscopic Resection

Endoscopic resection has been developed as a reasonable and convenient diagnostic
and treatment modality because histological information about the whole tumor can
be obtained; furthermore, a curative treatment is achieved in case of localized tumors
without lymph node metastasis, preserving the whole stomach. Furthermore, pre-
operative prediction of fulfillment of indication criteria, especially in tumor depth,
has been reported as, at most, 90% [30,31]. En bloc resection is absolutely desirable
for precise histological evaluation, and ESD has enabled us to succeed with en bloc
resection. The progress of therapeutic endoscopy has also brought us the concept of
diagnostic endoscopic resection for some tumors clinically diagnosed as submucosal
invasive cancers, because histopathological diagnosis of submucosal invasive cancers
lacks consistency with clinical diagnosis in 66% of cases [32]. If we can perform thor-
ough and precise histopathological investigations using the resected specimens of
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endoscopic resection, there is no way to deny the application of endoscopic resection
as the first step before gastrectomy, which would consequently avoid unnecessary
gastrectomy.

Will much further expansion of the indication criteria of endoscopic resection be
possible in the future? The answer must be “Yes.” The incidence of lymph node metas-
tasis from submucosal invasive cancers is at most 20%, which means that 80% of them
might be cured by local treatment. Even in advanced cancers, not all cases have lymph
node metastasis. If we have the skill to accomplish en bloc resection for all gastric
tumors endoscopically and to distinguish node-negative tumors from node-positive
tumors, it is possible to preserve most of the healthy remnant stomach in all patients
with node-negative tumors.

It may be a dream so far, but in the future we will be able to avoid unnecessary gas-
trectomy, using prediction of lymph node metastasis by other unknown predictive
markers, for example, using gene analysis of biopsy samples or resected specimens
by endoscopic resection. Furthermore, combination with chemo-/radio-therapy
may avoid gastrectomy with lymph node dissection for the tumors that are clinically
negative for lymph node metastases but have the pdssibilities of lymph node

metastases as seen by histology. A new generation of endoscopic resection has already
come!
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F16. 3. Endoscopic submucosal dissection (ESD). a Chromoendoscopy reveals margins of the
lesion clearly. b Marking dots are made on the circumference of the lesion. ¢ Submucosal fluid
injection is done to the distal margins of the lesion. d The mucosa around the marking dots of
the distal margins is incised. e After submucosal injection of the proximal margins of the lesion,
circumferential mucosal incision is completed and the lesion is separated from the surround-
ing nonneoplastic area. f Submucosal dissection is started from the proximal edges. g The lesion
is completely detached from the muscle layer, and sucralfate is sprayed for comfirmation of
hemostasis. h The resected specimen (including all the marking dots) shows en bloc resection
of the lesion



FiG. 7. Recurrent gastric tumor. a Endoscopic view. b Resected specimen
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