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Clinicopathological Study of Early Gastric carcinoma
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Abstract: We re-evaluated whether the similar surgical procedure has to be needed for early
gastric cacer (EGC) as for advanced cancer, especially R2 lymph node dissection, using data
from 418 cases of gastric cancer registered in our department during 10 years from 1979 to
1989. In 92 cases the depth of invasion was confined to the mucosal layer (m), and in 51 cases
the cancer had invaded the submucosal layer (sm). In all cases in which the EGC was less than
1 cm in length, the lesion was confined to the mucosal layer. All cases of m-cancer which were
less than 1.5cm in length and all cases of type IIb EGC were free of lymph node metastasis. In
m-cancer cases, lymph node metastases were restricted to nodes #1-#6, and did not occur in #
7-#16, while in sm-cancer, such metastases were also foumd in #7 and #8. In contrast, there
was no correlation between lymph node metastasis and histological type or patient age. Ac-
cording to these findings, we recommend the following surgical treatment for EGC: RI1-
resection is generally indicated for m-cancer and R1 + #7 and #8 lymph node dissection for
sm-cancer. Furthermore, local resection (endoscopic therapy) or RO-resection with preserva-
tion of the regional lymph nodes appears to be sufficient for type IIb EGC, or for intramural
EGC less than 1.5cm in length.
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INTRODUCTION

Gastric cancer is the most common malig-
nancy and a leading cause of mortality in Japan
at the present time. Early gastric cancer (EGC)
is defined by a depth of tumor invasion which is
histologically limited to the submucosal layer of
the stomach, regardless of the presence of
lymph node metastases. Moreover, it is known

that a fair number of such tumors do not have
lymph node metastases if invasion is limited to
the mucosal or submucosal layer. Thus, EGC
may be curable if the primary lesion and re-
gional lymph nodes are adequately eradicated.
In Japan, during the past 20 years, gastrec-
tomy associated with omentectomy and extend-
ed lymph node dissection of the secondary
group of nodes, known as R2-resection, general-
ly has been accepted as the procedure of choice
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not only in advanced gastric cancer but even in
early cases. This preference is on the potential
risk for lymph node metastasis to Group 1, 2
and 3 nodes even in EGC, although the incidence
of this is extremely low. Therefore, the question
of whether the same surgical procedures are re-
quired for EGC as for advanced cancer should
be re-evaluated.

In addition, elderly patients with gastric
cancer who are not able to withstand aggressive
surgery are increasing in numbers every year
with the greing of society. Therefore, both early
diagnosis and less invasive treatment, such as
limited surgery or endoscopic therapy, have also
become necessary recently. However, little is
known yet regarding the efficacy of such limit-
ed surgery in EGC.

The purpose of this study was to evaluate
the relationship between the clinicopathologic
nature and the mode of lymph node metastases
or recurrence in EGC.

PATIENTS AND METHODS

During the 10 years between 1979 and 1989,
the registry in our department was notified of
418 cases of gastric carcinoma, of which 371
(88.8%) were treated by resection. Of these
cases, 143 (44% of the whole series) were EGC.
Ninety-three of the patients were men and 50
were women. Microscopically, all lesions were
adenocarcinoma; in 92 cases the depth of inva-
sion was confined to the mucosa (m-cancer), and
in 51 cases the muscularis mucosa had been
penetrated but the invasion was limited to the
submucosal layer (sm-cancer).

The pathologic descriptions and histology
of these cases were reviewed and gastric cancer
was classified according to the General Rules
for Gastric Cancer Study in Surgery and Patho-
logy?. EGCs were classified macroscopically
using the criteria of the Japan Gastroenterologi-

Table 1. The numbering of regional or distant
lymph nodes in gastric cancer

numbering location of lymph node
1 righy cardial lymph node
2 left cardial lymph node
3 lymph node along the lesser
curvature
4 lymph node along the greater
curvature
suprapyloric lymph node
infrapyloric lymph node
lymph node along the left
gastric artery
8 lymph node along the com-
mon hepatic artery
9 lymph node around the celiac
artery
10 lymph node at the splenic
hilus
11 lymph node along the splenic
artery
12 lymph node in the hepato-
duodenal ligament
13 lymph node at the superior
aspect of the pancreas
14 lymph node at the root of the
mesenterium
15 lymph node along the middle
colic artery
16 lymph node along the abdom-

inal aorta

This table was quoted from the General
Rules for the Gastric Cancer Study and Pathol-
ogyV.

cal Endoscopy Society?. Classifications included
the following: type 1 polypoid or mass-like
lesions; type II, superficial, which may be flat,
minimally elevated, or minimally depressed; and
type III, cancer associated with a true ulcer. In
a type III lesion, the ulcer, by definition, is
deeper than the muscularis propria, but the can-
cer is not deeper than the submucosa. Type II
was further subdivided into three subtypes: Ila
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Table 2. Tumor size of early gastric cancer and lymph node metastases

m-cancer

Tumor long diameter (mm)

Lymph node metastases 0~0.5 0.5~1.0 1.0~1.5 1.5~2.0 2.0~
n0 3 9 13 14 47
nl(+) 0 0 0 1 3
n2(+) 0 0 0
n3(+) 0 0
nd(+) 0 0
total 3 9 13 15 51
sm-cancer
Tumor long diameter (mm)
Lymph node metastases 0~0.5 0.5~1.0 1.0~1.5 1.5~2.0 2.0~
n0 0 0 7 9 25
nl(+) 0 0 1 2 3
n2(+) 0 0 0 1 '
n3(+) 0 0 0 0 0
nd(+) 0 0 0 0 0
total 0 0 8 12 30

m-cancer -+ sm-cancer: significant correlation between tumor size and incidence of
lymph node metastasis by the Chi-square test, p<0,01°
Statistical analysis was not performed for each of m-cancer or sm-cancer individually

because of the limited sample size.

(elevated), 1Ib (flat), and Ilc (depressed).

The locations of regional or distant lymph
nodes resected during operations for gastric
cancer are listed in Table 1.

EGC may occur as multiple synchronous
tumors; the world-wide prevalance of this phe-
nomenon is appropriately 9%. In our study of
149 EGC patients, 151 tumors (6 double tumors,
and 1 triple tumor) were identified.

Statistical
using the r X c¢ contingency table of the Chi-

significance was determined

square test.

RESULTS

Microscopically verified metastases in the

regional lymph nodes occurred in only 5 pa-

tients (5.4%) out of 92 cases of m-cancer in 9
patients (17.6%) out of 52 cases of sm-cancer.
Ten metastases were located in the primary
Ilymph nodes (nl) and four in the secondary
nodes (n2); there was no metastases in the ter-
tiary nodes. In order to evaluate whether rou-
tine radical lymph node dissection, which has
been performed widely in Japan, is adequate for
the treatment of such EGCs, the following anal-
yses were conducted.

1. Relationship between tumor size and micro-
scopic lymph node metastasis
As shown in Table 2, the incidence of
lymph node metastasis correlates well with
tumor size for EGC (m-cancer + sm-cancer;
significant correlation by the Chi-spuare analy-

sis, p<0.01). Furthermore, all cases in which the
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Table 3. Macroscopic types of early gastric cancer and microscopic lymph node metastases

m-cancer
Macroscopic Types(main) advanced
Lymph node metastasis I ITa IIb Ilc III type
n0 5 16 7 52 1 5
nl(+) 1 0 1 0 1
n2(+) 0 0 0 0
n3(+) 0 0 0 0
nd (+) 0 0 0 0
total 6 17 7 54 1 6
sm-cancer
Macroscopic Types(main) advanced
Lymph node metastasis I JIE] Ih IIc III type
n0 0 5 4 29 0 5
nl(+) 1 1 0 3 0 1
"n2(+) 0 0 0 2 0 1
n3(+) 0 0 0 0 0 0
nd (+) 0 0 0 0 0 0
total 1 6 4 34 0 7

Table 4. Histological types and microscopic lymph node metastases

m-cancer
Histological types
Lymph node metastases Pap Tubl Tub2 Por Muc Sig
n0 4 36 16 15 0 15
nl(+) 0 2 0 1 0 0
n2(+) 0 0 0 0 0 1
n3(+) 0 0 0 0
nd (+) 0 0 0 0 0
total 4 38 16 16 0 16
sm-cancer
Histological types
Lymph node metastases Pap Tubl Tub2 Por Muc Sig
n0 1 10 13 9 0 6
nl(+) 1 1 1 1 1
n2(+) 0 0 1 0 1
n3(+) 0 0 0 0 0
nd (+) 0 0 0 0 0 0
total 2 11 13 11 1 8
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Table 5. Age distribution of early gastric cancer and microscopic lymph node metastases

m-cancer

lymph node metastases

Age distribution

~30 30~40 40~50 50~60 60~70 70~80 80~

n0 1 6 10 25 21 21 2

nl 0 0 1 0

n2 0 1 0 0

n3 0 0 0 0

n4 0 0 0 0 0

total 1 7 11 26 23 21 2
sm-cancer

lymph node metastases ~30 30~40 40~50 50~60 60~70 70~80 80~

n0 1 2 8 10 12 8 1

nl 0 2 0 1 1 0

n2 0 2 0 1 0 0

n3 0 0 0 0 0 0

n4 0 0 0 0 0 0

total 1 6 8 12 14 9 1

EGC was less than lcm in length involved m-
cancers. No sm-cancers were seen in this cate-
gory. Additionally, m-cancers less than 1.5cm in
length were all free of lymph node metastasis.
These results suggested that if we could meas-
ure the depth of the EGC correctly before the
operation, lymph node dissection would not be
necessary in cases of m-cancer with a diameter
less than 1.5cm.

2. Relationship between macroscopic types of
EGC and microscopic lymph node meta-
stasis.

Although the number of cases studied was
quite small (m-cancer: 7 cancer; sm-cancer: 4
cases), no lymph node metastasis was observed
in type IIb EGC (Table 3). Regional lymph node
involvement has been demonstrated in other
types of EGC, except for type III, but at a low
incidence. Therefore, we can consider the possi-
bility of limited surgery in case of type IIb EGC.

3. Ralationship between histological and mi-
croscopic lymph node metastasis.

There was no correlation between his-
tological type and lymph node metastasis (Table
4), so we cannot select the procedure for lymph
node dissection according to histological type
only.

4. Relationship between age distribution and
microscopic lymph node metastasis.

Since there is a report that a decreased in-
cidence of lymph node metastasis was observed
in aged EGC patients, age distribution was in-
vestigated in relation to lymph node metastasis
(Table 5). No correlation was found in our

cases.

5. Site of microscopic lymph node metastasis
in EGC.
This analysis focused on metastases to the
regional lymph nodes of the stomach, which
were numbered and grouped by the location of

— 133 —




N. TERATA et al.

Table 6. Site of microscopic lymph node metastases

Numbering of  Metastasis Metastasis Incidence'
lymph node (+) (=) of MEtEstaus
(%)

m-cancer

1 2 61 3.2

2 0 20 0

3 2 84 2.3

4 1 82 1.2

5 1 45 2.2

6 2 68 2.9
"""""" 7 o e o

8 0 66 0

9 ] 25 0

10 0 9 0

11 0 15 0

12 0 24 0

13 0 10 0

14 0 1 0

15 0 1 0

16 0 5 0
sm-cancer

1 0 40 0

2 0 13 0

3 2 48 4

4 2 45 4.3

5 2 24 7.7

6 4 35 10.3
""""""" 71 T Tes

8 2 42 4.5

9 0 12 0

10 0 10 0

11 0 11 0

12 0 15 0

13 0 7 0

14 0 0 0

15 0 0 0

16 0 1 0

the primary lesion. The Table 6 shows the sta- cised in EGC cases. In m-cancer, lymph node
tus of evaluable lymph nodes which were ex- metastases were restricted to nodes #1-#6, and
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were not detected in #7-#16, while in sm-cancer,
such metastases were also found in #7 and #8.
These results suggested that R1+#7, #8 lymph
node dissection was sufficient for curative sur-

gery in EGC cases.

6. Recurrent cases of EGC

Of 143 patients with EGC, 11 died; all of the
others were alive at the end of the study (Jan.
1992). One patient in this series, who had sm-
cancer, died after surgery; in this case, large
lymph node metastases had involved the pan-
creas, and pancreaticoduodenectomy was per-
formed. The cause of death in other cases in-
cluded recurrence of gastric cancer in 2 pa-
tients, another malignancy (malignant lym-
phoma) in one case, and disease other than can-
cer in 8.

One patient with recurrent EGC was a 76-
year-old man who had undergone distal gastrec-
tomy with R2 lymph node dissection; the ex-
amination of the resected specimen showed a
type I lesion at the antrum of the stomach.
Histologically, this was a well differentiated
adenocarcinoma localized to the mucosa (ly0,
v0). No lymph node metastasis was found. Can-
cer recurred in the liver and paraaortic lymph
nodes, and this patient died 5 years and 7
months after the operation.

Another such case involved a 54-year old
man, who had sm-cancer of type Ila+Ilc at the
antrum. He also underwent distal gastrectomy
with R2 lymph node dissection. Histologically,
this was diagnosed as papillotubular adenocar-
carcinoma (ly3, v0), and the patient already had
metastases in the infrapyloric lymph node (nl).
He died of paraaortic lymph node metastases,
with vertebral recurrence 4 years after the pri-
mary operation.

The cumulative 5-year survival rate was
94.6% in m-cancer cases, and 82.4% in the sm-
cancer group after gastrectomy.

As described above, there were two cases of

fatal recurrence after R2 resection, but none
after RO-and R1 resection in patients with EGC.

DISCUSSION

The optimal management of gastric cancer
at present time includes early diagnosis fol-
lowed by surgical removal. Progress in the
diagnosis of EGC has accelerated improvements
in the rate of survival of gastric cancer patients
in Japan. In fact, EGC in Japan is associatéd
with five-year survival rates of greater than 90
per cent*®. Qur survival data were similar to
these reports.

On the other hand, there has been a preva-
lent philosophy that in any surgical case involv-
ing malignancy, extreme caution is required to
ensure that no remnants of malignancy or lym-
phatic metastases are present. Thus, total
gastrectomy has become popular, lymph node
dissection was extended, and there is wide use
of combined resection of the cancer and neigh-
boring organs. Although tumor recurrence after
gastric resection for EGC has been rare, it is u-
niformly lethal. This approach is especially im-
portant in young persons in whom long survival
is expected with many years at risk for a new
tumor. Nonetheless, controversy over surgical
treatment of EGC persists. This is as follows;
radical lymphadectomy should not be under-
taken in patients without regional nodal metas-
tasis. Therefore, conservative, surgery for re-
gional lymph nodes may be appropriate for
some patients, provided that the depth of EGC
can be evaluated at the time of surgery.

We analyzed retrospectively the clinico-
pathological data obtained in our department
with EGC cases in an attempt to characterize
the disease in relation to lymph node metastasis
and ascertain the criteria for selecting appro-
priate operative procedures.

In our series, lymph node metastasis was
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noted in 9.8 percent of EGC cases. Thus, lymph
node dissection seems indispensable even in
EGC. But since lymph node metastasis in EGC,
if occurs, is limited to Group 2 (n2) nodes as
shown by our data and other works®*®, R2 dis-
section seems sufficient.

Moreover, the size of the tumor is a major
concern because the presence of lymphatic
metastasis or involvement tends to increase in
direct relation to the tumor size. Larger tumors
(>1.5cm) typically have deeper gastric wall
penetration and are more likely to have lymph
node metastases. Our results are in agreement
with those of other researchers in this re-
spect®!?, This hypothesis about tumor size has
also been applied to the indications for endo-
scopic therapy for EGC'Y,

There was no difference in the incidence of
lymph node metastasis between polypoid and
depressed types. However, no patient with a flat
type of EGC (IIb) had metastasis to regional
lymph nodes and none had recurrence. In con-
trast, two patients with elevated carcinomas (I
and Ila+Ilc, respectively) eventually died of
metastasis.

Therefore, the selection of suitable patients
with EGC for limited surgery should be based
on the size, depth, and macroscopic classifica-
tion of the tumor, as well as the age of the pa-
tient, and the presence of concomitant disorders
or complications.

In our series, the number of recurrent cases
was so few that the presence of lymph node
metastasis at the time of surgery was of little
relevance for the prognosis of recurrence. Only
two subjects had fatal recurrent disease; one
had lymph node and liver recurrence while the
other had lymph node (#16bl) recurrence fol-
lowed by vertebral metastasis. One patient was
stage I (m, n0, ly0, v0), the other stage II (sm,
nl, ly3,v0) by histological evaluation of the sur-
gical specimen. In the former case, lymph node
dissection was not indicated in our judgment,

because these factors suggested an excellent
prognosis. The latter case suggested that lymph
node dissection extended to the paraaortic re-
gion may be considered for the primary opera-
tion. But in general, we hesitate to perform such
extended surgery at this stage.

In conclusion, from the data in the present
study, we recommend a new surgical approach
for EGC cases as follows:

1) In general, Rl-resection is indicated for
m-cancer and R1+#7 and #8 lymph node resec-
tion for sm-cancer.

2) Local resection or RO-resection with
preservation of the regional lymph nodes is
usually sufficient for type IIb EGC, or for in-
tramural EGC less than 1.5cm in diameter.

3) Additionally, intra-operative assessment
of the depth of parietal infiltration of EGC may
be difficult, in which case R2 resection appears
to be a safer approach, especially in younger
patients who are expected to live for a long
time, even though this procedure may some-
times be considered excessive.

REFERENCES

1. Japanese Research Society for Gastric Can-
cer (1981) The general rules for the gastric
cancer study in surgery and pathology. Jap.
J. Surg. 11, 127-145.

2. Murakami, T. (1971) Pathomorphological
diagnosis. Gann Monograph on Cancer Re-
search 11, 53-55.

3. Hayashida, T. (1969) End results of early
gastric cancer collected from 22 institutions.
I to Cho (Stomach and Intestine) 4, 1077-1085
(English Abst.).

4. Kidokoro, T. (1971) Frequency of resection,
metastases and five-year survival rate of
early gastric carcinoma in a surgical rate of
early gastric carcinoma in a surgical clin-
cic. Gann Monogr. Cancer Res. 11, 45-49.

— 136 —




Early Gastric Cancer

5. Kasugai, T. (1970) Prognosis of early gas- cancer—analysis by corrected survival rate.
tric cancer. Gastroenterology 58, 429-431. Nippon Shoukaki Geka Gakkai Zasshi (Jan.

6. Muto, T., Kusama, S., Dochi, K., Kobori, O., J. Gastroenterol. Surg.) 16, 32-39 (English
and Ishikawa, K. (1970) A study on end Abst.).
results of early gastric carcinoma —analy- 9. Shiu, M.H., Moore, E., Sanders, M., Huvos,
sis with relative survival rate curve. I to A., Freedman, B., Goodbold, J., Chaiya-
Cho (Stomach and Intestine) 5, 541-549 phrnk, S., Wesdotp, R., and Brennan, M.F.
(English Abst.). (1987) Influence of the extent of resection

7. Takeshita, K. Habu, H. Yaegashi, K, on survival after curative treatment of gas-
Hirayama, R., Miyanaga, T., Hoshi, T., K., tric carcinoma. Arch. Surg. 122, 1347-1351.
and Menjo, M. (1980) Long-term postopera- 10. Hioki, K., Nakane, Y., and Yamamoto, M.,
tive results of early gastric cancer —prog- (1990) Surgical strategy for early gastric
nostic analysis on extent of dissection. Nip- cancer. Br. J. Surg. 77, 1330-1334.
pon Geka Gakkai Zasshi (J. Jpn. Surg. Soci- 11. Haruma, K., Sumii, K., Inoue, K., Teshima,
ety) 81, 724-730 (English Abst.). H., and Kamijima, G. (1990) Endoscopic

8. Fusawa, M., Tomoda, H., Seo, Y. Mat- therapy in patients with inoperable early
sukuchi, T., Miyazaki, M., and Kodama, Y. gastric cancer. Amer. J. Gastroenterol. 85,
(1983) Prognostic factors of early gastric 522-526.

<SFOSCHbER>

FLIH B DR N B 2 R R
FHEBY, £ HMEY, D EESEY 55 EHEY, B KR
WHIERCKE  SVRIER—RIE, PR L, R

RIBTIE, TO0EREHBFRICHLTY, BITFBLERILE 2R o @msE» B LTI 2bnT
ETWdY, RLTZDL ) ABROKEREFMIFVETDH 20EHORE 21T - 72, 197942 5198948
DWFENBICLREETHLNFINFEE MG L Lz, BHEBIIEOREIMETEEICOLNLERINT
VR, REENICEE S m BES26), MIETREICEE 2 sm BERSWITH-~72, BHEETEEY locm
DTFOEFIZTRT, m BETH -7, 2, BH 1.5cm LITO m BEIZLFIZY) v SHitsfsm s,
AARE A IIb & 4 7ORMBEICEWT L 160 ) vy HEBEES Sl -7, m BETIE, ) o
B, BEZ) o8 @12 5460) voNf) IRE8E-TBY, #RULEDFERICIZEBIIBETCE L,
=72,

sm BETIE, TRNITHZ2IZ, #7148 U osHDACEEDPBRELTWEEWIERTH-72. 20
LICHRLY, BEOFMEL ) v HER L OMOBEIZOWTIMET LY, —ENHEmIZR SRk -1k,

DI ED#ERD LT 5T, —BRIIC m #EI2iE, R1BMEFEZTY, smEIRIZ RIFHT7, #8 Y v/ st
EIT)DPBIGE LTRETHS, 61T, Ib BoRHEBEE 213, BE 1.5cm LI m EHTEE ZomER
2id, AREHNYBRLREABROA L +2ICEns LTHEZ LD,

— 137 —




