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INTRODUCTION
The principle of surgical treatment for gastric cancer
is the radical resectioni ng although the suitable
resecting range for different cases of gastric cancer is
still being argued upon[1-9]. However, the diagnostic
accuracy of early gastric cancer (EGC) without
lymphatic metastasis has obviously improved with an
improvement in the diagnostic technique and due to the
accumulation of kn owledge on the biological profiles
of EGC[10-17]. The D2 lymph node excision was used
as a regular operation to treat the EGC previously. But
the conc ept for the EGC without lymphatic metastasis
has gradually changed and the less invasive resections
has been applied in some cases[18-20]. This study aimed
at investigating the risk factors of lymphatic metastasis
in EGC in order to find out the proofs for the suitable
indications for less invasive operations such as
endoscopic mucosal resectioning (EMR), laparoscopic
and laparotomic res ectioning.

MATERIALS AND METHODS
From 1978 to 1999, 520 cases of EGC with operative and
pathological analyses were studied. Among them, 287
were male and 233 female, with an average age of 62 years
(32-81). The samples from the primary tumor and the

metastatic lymph nodes were collected and examined
as previous reports distinguishing the t umor was limited
in mucosal layer (m Ca) or submucosal layer(sm Ca) of
stomach[10] were scanty. According to the gross
differences of the following groups were constituted of
IIc+III, IIc, IIb, IIa and I.
      Sixty-six cases diagnosed by the ultrasound
endoscopical examination received t he less invasive
operative technique. This resection retained the partial
omentu m and resected the 1st station and No 7 of lymph
nodes. In this operation, the dissection was made and
the omentum was cut off in (3-4) cm places away from
or  along the blood vessels in greater and less curvature
of the stomach. And the No 7 lymph nodes were resected
and blocked or picked out. Hepatic branch of vagus had
better to be protected possibly. Mouth margin and anal
margin for gastr ectomy was over 2 cm away from the
tumor site. All of 259 cases received radical  resectioning
of N2 lymph nodes or a more radical resection.
          The rate of lymphatic metastasis and the morbidity
of intestinal obstruction after operation and the expression
of long-term survival were statistically analyzed by
Check test or by log-rank test respectively. P value less
than 0.05 was considered statistically significant.

RESULTS
In this study, the risk factors regarding the occurrence
of lymphatic metastasis  were investigated. The long-
term survival analysis and the complications relat ing
to the less invasive operation were studied at the same
time.

Gross type
Lymphatic metastasis happened the most easily in IIc+III
subgroups of both m Ca and sm Ca, and secondly in IIc

subgroups. In IIc+III subgroups, the lymphatic
metastasis could be identified in 2 cases of m Ca and
20 cases of sm Ca, and one n2 lymphatic metastasis
was observed in m Ca and 10 in sm Ca (Table 1). No
n2 lymphatic metastasis could be found in other
subgroups of m Ca. However, this n2 lymphatic
metastasis could be observed in sm Ca in all groups
except IIb.

Invading depth
Forty-four cases of n1 lymphatic metastasis and 14 cases of
n2 lymphatic metastasis (58 cases of lymphatic metastasis in
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total, 11.2%)  could be demonstrated in all cases of EGC.
Four (1.5%) of 275 cases suffering from the m Ca had
lymphatic metastasis, of which one case shared n2

lymphatic metastasis (Table 2). Lymphatic metastasis
was identified in 54 (22.0%) out of 24 5 cases in sm Ca
group, of which 13 cases were of n2 lymphatic
metastasis. Thi s result showed that lymphatic metastasis
was more frequent in sm Ca than in m C a (P < 0.05).

Table 1  Lymphatic metastasis relating to gross types (%)

Gross types  m Ca (n = 275)              sm Ca (n = 245)

IIc+III 2.5 (2/85)*,b 25.3 (20/79)
IIc 1.7 (2/120)b 20.2 (17/84)
IIb 0 (0/3) 0 (0/4)
IIa+IIc 0 (0/29) 23.8 (10/42)
IIa 0 (0/34) 25.0 (2/8)
I 0 (0/4) 17.9 (5/28)

*Number of positive lymph nodes/total numbers of cases.
bP < 0.01, vs each subgroup of IIb, IIa+IIc, IIa orItypes .

Table 2   Lymphatic metastasis relate(LMR) of m and sm Ca
(%)

Invading depth             n1 LMR             n2 LMR          Total LMR

m Ca (n = 275) 1.1 (3)* 0.4 (1) 1.5 (4)b

sm Ca (n = 245) 16.7 (41) 5.3 (13) 22.0 (54)
Total cases (n = 520) 8.5 (44) 2.7 (14) 11.2 (58)

*Numker of cases. bP < 0.01, vs sm Ca.

Tumor size with or without ulcer
With tumor size less than 20 mm in m Ca,  there was no
lymphatic metastasis in 122 of 275 cases regardless
whether accomp anied with ulcer or not. In 153 cases
with tumor larger than 20 mm, there were 4 cases of
lymphatic metastasis in m Ca (P < 0.01, Table 3). Among
164 cases with m Ca and without ulcer, the lymphatic
metastasis cou ld be observed only in one with 25 mm of
tumor. On the other hand, 3 of 111 case s of lymphatic
metastasis could be found in ulcer group, in which all
tumors were larger than 30 mm. These findings indicated
that lymphatic metastasis was more  significantly in cases
with tumor size larger than 20 mm subgroups, especially
those with ulcer (P < 0.05).

Table 3  Lymphatic metastasis related to tumor size with or
without ulcer (%)

                                        m Ca (n = 275)                                      sm Ca (n = 245)
Ulcer diameter
(cm)                     With ulcer         Without ulcer         With ulcer            Without ulcer 
                               (n = 111)               (n = 164)                  (n = 110)                   (n = 135)

2        0 (0/43)     0 (0/79) 16.7 (3/18) 3.1 (1/32)
3        0 (0/21)   2.4 (1/42) 20.8 (5/24) 21.1 (8/38)
4      5.3 (1/19)     0 (0/15) 20.0 (4/20) 24.0 (6/25)
5      6.7 (1/15)     0 (0/14) 18.8 (3/16) 18.2 (4/22)
6        1 (1/13)     0 (0/14) 43.8 (14/32) 33.3 (6/18)

Total No  2.7 (3/111)a  0.6 (1/164) 26.4 (29/110)a 18.5 (25/135)

aP < 0.05, vs ulcer subgroup in each group.

         In sm Ca, 4 out of 50 (8.0%) cases of lymphatic
metastasis could be identified in cases with tumor size less

than 20 mm with or without ulcer, which showed that
the radicalres ection with standard lymph node excision
could be carried out even in small tu mor sized sm Ca.
        In 135 cases of sm Ca without ulcer, 25 (8.5%)
cases were demonstrated to have  ly mphatic metastasis,
out of which 12 (11.3%) cases belonged to n2 lymphatic
meta stasis. But 29 out of 110 (26.4%) cases of sm Ca
with lymphatic metastasis were prov en to occur in the
ulcer subgroup, in which 7 (6.4%, P < 0.05) cases had
n2 lymphatic metastasis. Therefore, the n2 lymphatic
metastasis happened more sig nificantly in sm Ca than
in m Ca.

Pathological classification
One hundred and forty-three out of 275 cases  (52.0%)
with m Ca had well-differentiatied adenocarcinoma in
which there was n o lymphatic metastasis. Two out of
58 cases (3.4%) and 2 out of 57 cases (3.5%) sharing
lymphatic metastasis were respectively identified in the
poorly-differe ntiatied group and the non-differentiatied
group of EGC. Fifty-four out of 245  (22.0%) cases with
lymphatic metastasis were observed in sm Ca, out of
which th ere were 21 (8.6%), 11 (4.5%), 15 (6.1%), and
7 (2.9%) cases respectively in eac h group of well-
differentiatied, poorly-differentiatied, non-differentiatied
and ringed cells cancer. Difference in pathological
classification could not si g nificantly result in the increase
of lymphatic metastasis, but n2 lymphatic me tastasis
was more easily recognized in worst differentiatied
groups.

Comparison of D2 and D1+7

resections In a study regarding the le ss invasive D1+7

resection, this resection and D2 or more radical lymph
node excision were separately carried out in 66 cases
and 259 cases during 1988 -1999. All cases resulted in
the curable resection and the longest follow-up was of
10 years. In D1+7 group, only one case was
histopathologically demons trated for the occurrence of
lymphatic metastasis. Twelve cases diagnosed as m C a
preoperatively were sm Ca and others were m Ca. In
investigating the postopera tive complications, 1 out of
66 cases (1.5%) with D1+7 resection and 39 out of 259
cases (15.1%) with D2 resection suffered from the
intestinal obstruct ion (P < 0.01). But no mortality
occurred in D1+7 resection group and 2 cases (0.8%)
died within one month after D2 operation.
         The investigation of long-term survival showed
that the survival rates of 1 and  5 years in D1+7 and D2

operation groups were respectively 98.3% vs 97.6% and
90.2% vs 92.1%, in which no significant differences could
be obse rved.

DISCUSSION
As is well known, the degree and the range of lymphatic
metastasis is dependant on the biological features of the
primary tumor[10,12-14]. This study showed that one of the
main risk factors for the lymphatic metastasis was the tumor
invading depth infiltrating through the mucosal layer and
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the tumor size bei ng larger than 20 mm. In sm Ca with
tumor size larger than 20 mm, the morbidity of n2

lymphatic metastasis happened with an increase in the
tumor size. Theref ore, correct determination of the
invading depth and the tumor size are key poin ts for
the less invasive surgeries in EGC. The indications for
endoscopical muco sal resection (EMR)[20-21],
laparoscopic resection[22-31] and less invasive resection
by laparotomy[20,32-33] should be limited in t he cases of
EGC without lymphatic metastasis. Even for less
invasive resection b y laparotomy, it should be indicated
only for n1 lymphatic metastasis without ulcer, I, IIa

and IIb gross types as IIc types with turnor size less
than 2 0 mm although such indications have not been
accepted ubiquitously[10,20,32 -33]. The less invasive
surgery by laparotomy has become one of the main
choi ces in surgical treatment of EGC currently. The
range of less invasive operation  includes the partial
gastrectomy and regional lymph node excision as well
as th e retains of the omentum, vagus, pylorus and so
on[10,14,27]. The less i nvasive operations for m Ca or
sm Ca have been proven to share the good results of
long-term survival[14,33], and at the same time, less
invasive surg ery is required.
       Development of less invasive operations by
laparotomy have made both MER and lap aroscopic
resection applicable in the treatment of EGC[18-32]. The
rate of complete resection for primary tumors and
metastatic lymph nodes by EMR or l aparoscpic
resection was between 45%-85%. This resection rate
was lower becaus e most tumors were larger than 10
mm and some were located in the cardia, lesser
curvature of gastric body as well as latter wall of stomach
[9,11,14]. M u cosal resectioning by laparoscopic surgery
including lesion lefting resection[31] and gastric mucosal
resection[20,23] comes in between EMR and  less invasive
laparotomy. Advantages of this laparoscopic surgery are
to get more  satisfactory resectioning of the entire layer
of the gastric wall at the lesion site and the regional lymph
nodes of n1 around the tumor in comparison to EMR[20,

29-31]. If the tumor infiltrated to the sm Ca or the vessels
in   the gastric wall, the radical resectioning at the 2nd
station of lymph nodes sho uld be carried out as the first
choice[1,9,32,34].
          Judgements for the invading depth of EGC before
operation are mainly based on the gastric fiber
examination with the ultrasound. On the application of
the ultr a sound endoscopy, especially at 20 MHz,
correct diagnostic has been observed in over 80% cases
and identification of m Ca or sm Ca was easier[15-17,34].
At the same time, n2 l ymph atic metastasis happened
more easily in sm Ca. Therefore, D2 lymph node excisi
on should be applied in sm Ca if the diagnosis is
doubtful before or during op e ration. The investigations
on the metastasis and the regional invasion of gastric
cancer has the support of not only clinicopathological
studies but the genetic and molecula r biological
studies also[35-42].  At present,  a very careful
choice should be m ade for the less invasive operations,

especially for EMR and laparoscopic surgery, as making
a correct judgement for the invading depth of tumor in
stomach before operation[16-17,34]is very difficult.
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