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INTRODUCTION

Gastric cancer is one of the most common fatal
malignanciesin theworld. The prognosisis generally
poor in advanced gastric cancer. The low survival is
related to delayed diagnosis, metastasis and recurrence
after operation. The aim of this paper was to find
correlationbetweenclinical factorsand biol ogic behavior
of gastric cancer inaseriesof 1200 patientsundergoing
surgical resection.

PATIENTS AND METHODS

Between November 1992 and December 1999, 1200
pati entswith stomach cancer confirmed by pathology
underwent radical operations. The mean patient age
at operation was 54.2 (range 22-89) years, 836
patientsweremaleand 364 werefemale, with amean
postoperative hospitalization of 16.2 (range 6-127)
days.

We analyzed the following clinicopathologic and
aurgical factors: age, sex, hemogl obin, operationmanners,
operation time, amount of transfusion during operation,
postoperativehospital Stay, postoperativecomplications,
positive proximal margin, location of tumor, tumor size,
differentiation, depth of tumor invasion, lymphnodesand
lymphatic metastasisrate. Frequency of positivelymph
nodes = numbers of metastatic lymph nodes/ al lymph
nodes excised x 100%.

Statistics

All datawere analyzed by SPSS stati stics program.
The comparisons were made by Chi-square test,
one-way ANOVA, linear and multivariate
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regression analysis, P<0.05 was considered as
significant.

RESULTS

Of these 1200 patients, 768 (64%) underwent distal
gastrectomy, 72 (6%) proximal gastrectomy via
abdomen and 264 (22%) via thorax, and 96 (8%)
underwent total gastrectomy. Distal and total
gastrectomy had more numbers of clearances of
lymph nodes than the other operational approaches.
The postoperative complications occurred in 96
patients (96/1200, 8%), including gastric retentionin
22 (22/96, 23%), anastomotic leakagein 18 (18/96,
18.7%), infection of incision in 16 (16/96, 14.6%),
disruption of wound in 8 (8/96, 8.3%), and thoracic
cavity effusionin8(8/96, 8.3%). Thecomplicationwas
most common in proximal gastrectomy viaabdomen
(16/96, 17% patients) (Table 1). Theoverall mortality
was 0.4% (5/1200).

The diameter of the neoplasm was positively
correlated withthedepth of infiltration and lymphatic
metastasis rate while hemoglobin was the opposite.
Onehundred and seventy-nine (14.9%) of 1200 were
early gastric carcinoma (EGC) with metastasis of
lymph nodes in 21 patients (21/179, 11.7%). The
frequency of positive lymph nodesin these patients
was 3%-4% less than in advanced gastric cancer
(Table 2). In linear regression analysis, age and
diameter of thetumor werenegatively correlated with
the preoperative hemoglobin (P<0.001). The
diameter of thetumor was positively correlated with
age and the frequency of positive lymph nodes
(P<0.01).

Thepatientswith tumor of bad differentiationwere
younger than the other groups, who had larger tumor
diameter and higher frequency of positive lymph
nodes. The degree of differentiation wasnot related
with the depth of tumor invasion on the gastric wall
(Table 3). The tumor diameter on the corpus and
fundus was larger than the others, which had higher
frequency of positive lymph nodes (Table 4). The
proximal gastric cancer, bad differentiation and
frequency >30% positive lymph nodes were more
commoninfemalethanin male (Table5).

Multiple analysis demonstrated that sex,
location of tumor, tumor diameter, depth of tumor
invasion and differentiation play an important role
inthe metastasis of lymph nodes (Table 6).
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Table 1 Comparison of operation manner with numbers of lymph nodes, time for operation, amount of blood transfusion during
operation, hospitalization days and complications (X + sy)

Manners of N Numbers Time for Amount of blood Hospitalization Complication Positive resection
operation (1200) lymphnodes operation (hours)  transfusion (mL) stays (days) (%) margin (%)
Distal gastrectomy 768 11.7+£0.3* 3.3+0.04 426.5 £ 17.1* 16.9+0.7 9.1 3.8
Proximal gastrectomy via abdomen 72 9.6+0.4 40+0.1* 629.5 + 43.3* 183+15 17* 8.2*
Proximal gastrectomy via thorax 264 82+0.2 3.3+0.03 7715+ 195 155+0.6 1.6 8.7*

Total gastrectomy 96 13.8+0.7* 4.6 £0.1* 768.2 +47.6 198+17 12.9 9.3*

P <0.0001 <0.0001 <0.0001 >0.05 <0.001 =0.01

*Compared with other operative approaches.

Table 2 Comparison of depth of infiltration with age, diameter, hemoglobin, and lymphatic metastasis rate (X + sg)

Depth of invasion N (1200) Age (yrs) Diameter (cm) Hemoglobin(gZL) Lymphatic metastasis rate (%)
pT1(m) 114 516+12 23+04 121+0.3 3.2+0.8

pT1(ms) 65 55.7 + 1.5* 25+0.7 11.3+0.4* 41+13

pT2 91 56.8 £ 1.4* 31+03 11.2 +0.1* 9.8 +£1.6*

pT3 95 57.1+1.2* 4.2 +0.6* 11.4+0.2* 204 £2.9*

pT4 835 56.9 + 0.3* 5.6 £ 0.1* 11.2 £0.1* 37.1+1.2*

P <0.003 <0.0001 <0.001 <0.0001

*Compared with pT1(m).

Table 3 Comparison of differentiation with age, diameter, hemoglobin and lymphatic metastasis rate (X * sy)

Differentiation N (1200) Age (yrs) Diameter (cm) Hemoglobin (g/L) Lymphatic metastasis rate (%)
| 37 614+ 14 35+0.2 10.7 £ 0.4 10.3 + 3.2*

1 161 57.9+0.8 41 +0.3 11.1+0.1 26.1 +25

11 329 58.6 + 0.7 42 +0.2 11.2 £ 0.3 227+ 1.4

v 673 53.2 £ 0.3* 4.9 £0.3* 11.8 £ 0.1* 33.6 £ 1.2

P <0.0001 =0.004 =0.01 <0.0001

*Compared with other groups.

Table 4 Comparison of tumor site with age, diameter, hemoglobin and positive lymph node rate (X s)

Location of tumor N (1200) Age (yrs) Diameter (cm) Hemoglobin (g/L)  Lymphatic metastasis rate (%)
Pylorus 27 543 +29 3.9+0.7 12.6 £ 0.7 139 £ 3.2
Antrum 379 56.6 + 0.5* 46 0.2 115+ 0.3 26.3+14
Incisura 372 542 +04 33+04 125+ 0.1 225+ 13
Corpus 91 552+ 12 6.4 £ 0.5* 122+ 04 38.3 £ 4.2*
Fundus 331 59.8 + 0.6* 5.6 £ 0.2* 128+ 0.2 351 +1.9*

P <0.0001 <0.0001 >0.005 <0.001

*Compared with other locations.

Table 5 Comparison of sex with tumor location, differentiation, depth of invasion and positive lymph node rate (X * sx)

Location (%) Differentiation (%) Depth of invasion (%) Frequency of metastatic lymph node (%)
Sex
Proximal Middle Distal Well Middle Bad pT1 pT2 pT3 <30 >30
Male (836) 31 2 40 18 30 52 14 8 78 64 36
Female (364) 40 3 25 13 21 66 15 7 78 56 44
P <0.001 <0.001 >0.05 =0.01

Table 6 Multi-factors analysis of lymphatic metastasis in gastric patients

Related factors Regression coefficient Standard error Standard regression coefficient P
Constant -24.3 7.1 0.001
Age -0.006144 0.079 -0.22 0.438
Sex -6.489 2.027 -0.092 0.001
Tumor location 2.326 0.780 0.087 0.003
Diameter of tumor 2.368 0.459 0.165 0.0001
Depth of invasion 7.043 0.786 0.285 0.0001

Differentiation 3.687 1.146 0.094 0.001
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DISCUSSION

Gastric cancer remains one of most common causes of
death. Although the etiology of gastric cancer is till
unclear, but studies have shown that many factorsare
associated with the devel opment, metastasis of gastric
cancer, and recurrence after operation!*®. Recent
studies suggest that infection with Helicobacter pylori
may play animportant rolein the devel opment of gastric
cancer®% |t has been proposed that Helicobacter
pylori infection may produceacute and chronic gastritis,
intestinal metaplasia, dysplasia, and eventualy resulting
ingastric cancer. Someabnorma expression*® ingene
isinvolved in carcinogenesis of gastric cancer such as
matrix metalloproteinases gene, p53 gene and
dinucleotide repeat sequence gene. Abnormal contents
of some trace elements may also be one of the risk
factorsin gastric cancer*®%,

Early gastric cancer (EGC) has been considered
to be aform of gastric malignancy with arelatively
good long-term prognosis compared to that of
advanced gastric cancer because of rare metastasis
in lymph nodes'®-?#!, In Japan, EGC isdiagnosed in
30%-50%, dueto partly at least the extensive use of
endoscopy and mass screening programs?-#., Inthis
study, the proportion of EGC diagnosedin all patients
i514.9%, similar to the proportioninthe United States
and Europe®2Y, In recent years, endoscopic treatment
has become increasingly popular as an alternative to
surgical treatment of patients with EGA in hope of
offering superior quality of life (QOL)™?. However,
because of presence of metastasisin 10%-20% and
skip metastasis of lymph nodes, whether therationale
for a standard resection with systematic
lymphadenectomy isnecessary isstill acontroversial
issuel®s-37,

Different operative approaches were carried out
according to the different locations of the tumor. In
our study, the number of lymph nodes excised were
the largest in total gastrectomy, followed by distal
gastrectomy which may berelated to the resection of
all or most parts of omentum. The number of lymph
nodes excised in proximal gastrectomy via a
transabdomen was similar to viatransthorax. There
was shorter time for operation and lower frequency
of complication in proximal gastrectomy via
transthorax whilelower blood transfusionin proximal
gastrectomy via transabdomen. The postoperative
hospitalization stay and the positive resection margin
was same between them. The complications varied
among different operations: gastric retention was
common in distal gastrectomy while thorax effusion
and infection of lung were mainly found in total
gastrectomy.

Although the overall incidence of gastric cancer
has remained stable in the West, there is well-
documented shift from distal to proximal lesion.
The clinical relevance of thisshift isthat the overall

prognosisfor patientswith proximal gastric cancer is
worsethan for thosewith dista tumor. Thisdifferencein
survival may beattributed to avariety of factors, ranging
from an increased biologic aggressiveness of proximal
tumors to an advanced stage of presentation!®3%, |n
study, ahigher frequency of positivelymph nodeswas
found in gastric cancer located on corpus and the
fundus which may be associated with the larger
diameter of the tumor in corpus and the fundus. In
tumors with larger diameters there were worse
differentiation, deeper infiltration, andhigher frequency
of positivelymph nodes. Apparently, theprognosiswill
be worse in these patients. The present results also
show that the more proximal lesions, bad
differentiation, and the higher >30% frequency of
positive lymph nodes can be found in female than in
male.

The numbers of metastatic lymph nodes play an
important roleinthelong-term outcome after curative
resection!*®43, Thus it is suggested that extended
lymphadenectomy should be performed in advanced
gastric cancer!*+41, Our multivariate analysis
indicated that among six clinicopathol ogic variables
(age, sex, location of tumor, tumor diameter, depth of
invasion and differentiation), thedepth of invasionwas
the most important factor influencing metastasis of
lymph node.

In conclusion, this retrospective study has shown
that clinicopathol ogica charactersingastriccancer varied
with sex, location, and diameter of thetumor. Thedepth
of invasion playsavery important rolein metastasis of
lymph node. Theprognosisinfema ewith gastric cancer
may beworsethanin man. Because metastasisof lymph
nodes may occur even in patients with EGC, radical
gastrectomy witi lymphadenectomy may be necessary
inall stages of gastric cancer.
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