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Introduction

The term early gastric cancer, or EGC, was introduced
in 1962 by the Japanese Gastroenterological Endo-
scopic Society to describe gastric cancer limited to the
mucosa or submucosa with resulting favorable progno-
sis when treated exclusively with surgical therapy [1–3].
Indeed, 5-year survival rates up to 95%, especially in
Japan, have been reported repeatedly [3–11]. There is,
however, a distinct difference between EGC of the
mucosa and submucosa types [5–11]. Pathohistological
studies in Japan have identified criteria for subtypes of
mucosal EGC with minimal probability for lymph node
metastases [9,12–16]. This characterization resulted in
the introduction of endoscopical therapy modalities for
these EGC types of low malignancy, which has been
confirmed by long-term results [13,15–17]. For all other
EGC, radical lymph node dissection according to the
JRSGC was suggested by Japanese institutions [18–24].

Because of the high incidence of gastric cancer in
Japan, extensive screening programs could have been
established there decades ago [9,25]. EGC frequency
nowdays is reported to be 40%–60% [5,9,26], whereas
the incidence in the United States or Europe ranges
between 4% and 16% [27–32]. Survival of 90% and
more has been reported by Japanese authors [3–11],
whereas survival in Europe is somewhat lower [29,30].
There is still much discrepancy related to radical lymph
node dissection for prognosis, not only for EGC but
also for advanced gastric cancer, between Japanese and
most Western institutions, unconvincingly suggesting
differences in tumor biological behavior [33,34].

This study presents a relatively large collection of
EGC from a single European institution treated by

Abstract:
Background. Long-term survival following Japanese-type
radical surgery for 130 consecutively performed early gastric
cancers (EGC) in a single Austrian institution between Janu-
ary 1, 1984 and May 31, 1998 was analyzed in terms of long-
term survival, postoperative morbidity, and mortality.
Methods. Extended D2 lymphadenectomy as defined by the
JRSGC was performed in 129 patients with EGC. The surgical
process was consistent as nearly all patients were operated on
by only two surgeons. Overall survival and factors influencing
survival were analyzed with particular regard to the depth of
tumor infiltration, histological type, tumor grading, Lauren
classification, tumor diameter, macroscopic appearance, local-
ization, and lymph node involvement.
Results. Of 678 gastric cancer patients surgically treated in
the mentioned period, 130 patients (19.2%) were qualified as
EGC. In 70 patients the tumor was limited to the mucosa and
in 60 patients the tumor had not yet invaded the submucosa.
The percentage of patients with positive lymph nodes in-
creased from 2.9% with mucosal invasion to 21.7% with sub-
mucosal tumor involvement. The overall 5- and 10-year
observed survival rate, postoperative mortality not excluded,
was 74.6% and 62.1%, respectively, and 91.1% and 91.1%,
respectively, when calculated as tumor specific. The 5- and 10-
year observed survival rate of tumors limited to the mucosa
was 77.2% and 72.1%, respectively, and 98.1% and 98.1%,
respectively, when calculated as tumor specific. The respective
values for submucosal invasion were 71.6% and 51.7%, and
82.7% and 82.7%. Postoperative complications occurred in 17
patients (13.1%) and postoperative hospital mortality totaled
1.5% (2/130). In multivariate analysis, only lymph node me-
tastases were found to have independent prognostic influence
on survival (P < 0.001; hazard ratio, 8.25).
Conclusion. Japanese-type radical lymph node dissection for
EGC in a European surgical institution yielded long-term
survival nearly identical to that reported repeatedly by Japa-
nese authors. Postoperative morbidity and mortality was not
sacrificed by our comparatively radical surgical approach.
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means of Japanese-type lymph node dissection, which
resulted in a similar or nearly identical outcome for the
patients.

Patients and methods

Between January 1, 1984 and May 31, 1998, 678 patients
were admitted with gastric cancer. In 130 patients
(19.2%) the tumor did not invade beyond the submu-
cosal layer and therefore was qualified as EGC as de-
fined by the Japanese Society for Gastroenterological
Endoscopy. These patients are the subjects of this
analysis. The median age was 66.5 years (range, 34–85);
71 (54.6%) patients were men and 59 (45.4%) were
women. The criteria defined by the WHO [35] and the
UICC [36–38] were used for pathological classification
purposes, with particular regard to the pT-1 category.
The Lauren classification was used for histological typ-
ing [39]. Hospital records including pathology, surgery,
patients’ charts, and information about follow-up status
were critically examined. Follow-up was either carried
out at our department or by some specialized gastroen-
terologists in cooperation with the hospital. The mean
observation time was 2012.3 (SE 6 121.2) days, 67.1 (SE
6 4.0) months, respectively. Only 7 patients were lost to
follow-up after a mean observation time of 93.9 (SE 6
16.4) months.

The extent of resection, subtotal or total gastrectomy,
depended on tumor localization, presence of mu-
lticentric lesions, and the histological classification
according to Lauren. Subtotal gastrectomy was accom-
plished in most cases by Billroth II type resection and in
exceptional cases by Billroth I type resection; gastric
replacement with Roux-en-Y esophagojejunostomy
was the standard procedure after total gastrectomy. The
spleen was removed en bloc in all cases of total gastrec-
tomy. Obligatory D2 lymph node dissection with
additional removal of station 13 was carried out inde-
pendent of the type of resection according to the re-
commendations of the JRSGC [18,19]. Obligatory
dissection included the regional perigastric lymph nodes
along the lesser and greater curvatures, pericardial
lymph nodes, and nodes located along the left gastric,
common hepatic, splenic, and coeliac arteries, as well as
lymph nodes along the hepatoduodenal ligament and
those of the posterior aspect of the head of the
pancreas.

Statistical analysis

Data were analyzed using the EGRET software pack-
age (Statistics and Epidemiology Research Corpora-
tion, Seattle, WA, USA); percentages were compared

with the chi-square test, Fisher–Yates test and Mann–
Whitney U-test, and survival rates were calculated ac-
cording to the Kaplan–Meier model [40]. Prognostic
variables, such as depth of tumor infiltration, histo-
logical type, Lauren classification, tumor diameter,
macroscopic appearance, localization, and lymph node
involvement were initially analyzed with the log-rank
test [41] and then entered into the Cox proportional
hazards regression models [42] to identify factors with
independent prognostic influence on survival. The sta-
bility of the model was guaranteed by using a step-
backward and step-forward fitting procedure. In the
step-backward approach, the least significant variable
was repeatedly eliminated after the initial simultaneous
analysis until a core of variables with independent
influence remained. In the step-forward approach, fac-
tors were entered into multivariate analysis according
to their significance in the log-rank test. The next
most significant factor was always added to the model
and nonsignificant factors (P . 0.05) were eliminated.
The variables identified to have independent influence
on survival were identical, regardless of the fitting
procedure.

Results

Epigastric complaints led to the diagnosis of EGC in 89
patients (68.5%); 6 patients (4.6%) had a history of
ulcer disease, but 35 patients (26.9%) had no specific
complaints and thus the diagnosis of these patients
was made by chance, on the occasion of a general
examination.

Tumor resection was possible in all 130 cases. Sub-
total gastrectomies were performed in 89 (68.5%) and
total gastrectomies in 40 (30.8%) of patients. A local
excision was performed for only 1 patient with ad-
vanced hepatic cirrhosis. The median number of lymph
nodes removed amounted to 21 (range, 3–60). Over the
reported period, the majority of lesions, n 5 47 (56.9%),
were located in the distal stomach third; 44 (33.8%) of
EGC were found in the middle third, and 12 (9.2%)
were located in the upper gastric third. Multicentricity
of lesions was found in 9 patients (6.9%). No statisti-
cally significant correlations were obvious for tumor
location and the incidence of lymph node metastases.
The distribution of macroscopical appearance is pre-
sented in Table 1. The median diameter of lesions
totaled 20mm (range, 2–140). EGC limited to the mu-
cosa had a median diameter of 20mm (range, 2–100),
and those with submucosal invasion of 20mm (range, 3–
140). The difference in size was not statistically
significant. Patients with intestinal types of EGC were
significantly older, with a median age of 69 years (range,
37–85), than patients with diffuse or mixed types, who
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were of median age of 58 years (range, 34–83) (P 5
0.001).

The majority of lesions, n 5 79 (60.8%), was of intes-
tinal type according to Lauren, whereas 51 (39.2%)
were classified as diffuse or mixed types according to
the Lauren classification. There was a correlation be-
tween Lauren classification and the incidence of lymph
node metastases (P 5 0.022) in our series (Table 2a).
Pathohistological examinations showed 70 (53.8%)
EGC limited to the mucosa and 60 (46.2%) invading the
submucosa (Table 2b). Lymph node metastases were
found in only 2 patients (2.9%) with EGC limited to
the mucosa, whereas 13 of patients (21.7%) with EGC
invading the submucosa already had lymph node
metastases (P 5 0.001) (Table 2b). Five cases of EGC
(Table 1) with positive nodes (or 35.7% of all lymph
node-positive patients) had to be assigned macroscopi-
cally to type III. Six adenocarcinomas (4.6%) were
highly differentiated, 63 (48.5%) moderately well, and
61 (46.9%) poorly differentiated; 16 (12.3%) were sig-
net-ring cell carcinomas, according to the WHO clas-
sification [35]. There was a statistically significant

correlation between tumor grade (G1–G4) (P 5 0.028)
and the incidence of positive nodes.

No statistical significant correlation was observed for
tumor grading and depth of tumor infiltration. Tumor
diameter less than or greater than 3 cm showed no posi-
tive correlation in terms of lymph node metastases.
Another primary malignancy was detected in only 1
patient; a 49-year-old man had concurrent carcinomas
of the colon and jejunum. Postoperative complications
were observed in 17 (13.1%) patients, and hospital post-
operative mortality totaled 1.5% (2/130). There was no
difference in postoperative mortality between patients
undergoing subtotal gastrectomies (2.2%) and patients
with total gastrectomies (0%) (P 5 0.474). There was
also no correlation in postoperative mortality between
patients younger and older than 65 years, with a post-
operative mortality of 1.7% versus 1.4% (P 5 0.704).
Postoperative complications, relaparotomies, ultra-
sound-guided drainages, and postoperative death are
presented in Table 3.

Five- and 10-year observed survival rates for all EGC
patients, postoperative deaths not excluded, were

Table 1. Macroscopic classification and correlation to lymph node involvement and
tumor penetration

Lymph node Mucosa Submucosa
Type Number (%) metastases (%) type (%) type (%)

Protruded type I 27 (20.8) 3 (11.1) 15 (55.6) 12 (44.4)
Superficial
Elevated type IIa 16 (12.3) 1 (6.3) 7 (43.8) 9 (56.2)
Flat type IIb 25 (19.3) 1 (4.0) 12 (48.0) 13 (52.0)
Superficial
Depressed type IIc 35 (26.9) 4 (11.4) 20 (57.1) 15 (42.9)
Excavated type 22 (16.9) 5 (22.7) 13 (59.1) 9 (40.9)
Not classified 5 (3.8)

Table 2a. Lymph node involvement according to the Lauren classification

Lymph node
Lauren type n (%) positive, n (%) pN1 (%) pN2 (%) pN3 (%)

Intestinal 79 (60.8) 5 (6.4) 4 (5.1) 1 (1.3)
Diffuse 36 (27.7) 7 (19.4) 3 (8.3) 4 (11.1)
Mixed 15 (11.5) 3 (20) 3 (20) — —

Table 2b. Lymph node involvement according to depth of penetration

Lymph node
Type n (%) positive, n (%) pN1 (%) pN2 (%) pN3 (%)

Mucosal 70 (53.8) 2 (2.9) 2 (2.9) — —
Submucosal 60 (46.2) 13 (21.7) 8 (13.3) 5 (8.3) —
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74.6% (SE 6 4.4%) and 62.1% (SE 6 5.8%), respec-
tively. Tumor-specific 5- and 10-year survival amounted
to 91.1% (SE 6 2.9%) and 91.1% (SE 6 2.9%). For
patients with mucosal EGC, the observed rates were
77.3% (SE 6 5.9%) and 72.1% (SE 6 6.6%), respec-
tively, or 98.1% (SE 6 1.9%) and 98.1% (SE 6 1.9%)
when calculated as tumor specific. Submucosal EGC
showed 5- and 10-year observed survival of 71.6% (SE
6 6.4%) and 51.7% (SE 6 8.9%), respectively, and
82.7% (SE 6 5.8%) and 82.7% (SE 6 5.8%) when
evaluated as tumor specific. Figure 1 shows overall ob-
served and tumor-specific survival for EGC patients
calculated according to the Kaplan–Meier method; Fig.
2 shows tumor-specific survival rates for mucosal and
submucosal lesions. Recurrences were observed in ten
patients (7.7%), six of whom had positive nodes; four
patients (40%) showed disseminated peritoneal recur-

rence, while six patients developed distant metastases
to the liver, lung, or bones without local recurrence.

Discussion

The relatively high incidence of EGC by Western stan-
dards in this study has to be contributed to a very high
standard of endoscopy in our region, as well as in our
hospital. For the district of Carinthia with about 550000
inhabitants, 58 endoscopic units located in 9 hospitals,
3 private medical institutions, 1 social welfare ambula-
tory, and 45 general gastroenterologic practitioners
offer endoscopy for patients with gastrointestinal com-
plaints, which is why 1 endoscopic unit is provided for
9483 inhabitants. Although there are no special screen-
ing programs established in Austria, the EGC rate in

Table 3. Postoperative complications, resulting relaparotomies, ultrasound-guided drainages, and deaths

Ultrasound-guided
Relaparotomies drainages Deaths

Complications n n (%) n (%) n (%)

Subphrenic abscess 8 1 (12.5) 5 (62.5) — —
Anastomotic leakage 1 1 (100) — — 1 (100)
Pancreatic fistula 2 1 (50) — — — —
Intestinal obstruction 2 2 (100) — — — —
Cardiac insufficiency 1 — — — — — —
Pulmonary embolism 1 — — — — 1 (100)
Wound infection 1 — — — — — —
Hemorrhage 1 1 (100) — — — —

Total 17 6 (35.3) 5 (29.4) 2 (11.8)

Fig. 1. Five- and 10-year observed (dashed
line) and tumor-specific (solid line) survi-
val probability for 130 patients with early
gastric cancer (EGC)
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Carinthia is 8.1%, compared to 6.6% in the rest of
Austria with a gastric cancer incidence of 41.3 new cases
per 100 000 inhabitants in the year 1996. A strong de-
crease of gastric cancer incidence could be observed in
Austria, when one considers the Austrian incidence
for the year 1984 to be 82.8/100 000 inhabitants
(Austrian head office for statistics). As the percentage
of EGC in our surgical institution is 19.2% versus 8.1%
in our district, an additional selection factor must be
present in regard to the high number of gastric cancer
patients operated at our department. In the period
1984–1997, 42% of all documented gastric cancers
in our district were concentrated at our surgical
department.

As no screening of asymptomatic persons is feasible
or justified because of the comparably low incidence of
gastric cancer in our country, the EGC rates of 40% and
greater achieved in Japan cannot be realized. Neverthe-
less, efforts must be made to assure endoscopy and
biopsy for symptomatic patients and those at high risk,
for example, patients with a family history of cancer or
chronic athrophic gastritis. What is required to detect
gastric cancer more often at an early stage is the educa-
tion of doctors and the public alike in that the onset
of any symptoms should be investigated promptly by
endoscopy. In our EGC series, nearly 70% of the pa-
tients had epigastric complaints in some fashion. The
pathohistological findings in our study do not differ
from those of larger series in regard to depth of infiltra-
tion, incidence of lymph node involvement, or histologi-
cal grading [28–31]. The distribution in localization is
similar to the Japanese series and somewhat different
from Western university institutions in which a mark-
edly higher proportion of proximal cancers is present
[3–5,9,20,21,23,24]. The fact that lymph node invasion
increases drastically with tumor penetration to the sub-

mucosa may be explained by the wide network of
lymph capillaries found in the submucosa [43–45]. Both
the diffuse-type gastric cancer and depth of tumor
infiltration did influence the scale of lymph node
metastases.

Endoscopic ultrasound examination in connection
with pathohistological studies in Japan identified crite-
ria for subtypes of mucosal EGC with minimal probabil-
ity for lymph node metastases [12–17]. This resulted in
the introduction of endoscopic therapy modalities for
these EGC types of low malignancy, which has been
confirmed by long-term results in some specialized
Japanese centers [13,15–17]. Although not available for
the most of the reported period, endoscopic ultrasound
examination in our series would have revealed only a
few cases of mucosal EGC for possible endoscopic ap-
proach. According to the Japanese criteria for mini-
mally invasive treatment, only 11 cases of our EGC
series would have been suitable for possible endoscopic
resection. With exception of subtypes of EGC, radical
surgery with D2 lymph node dissection, as employed in
Japan since the 1950s [3–8,18–24], is of decisive impor-
tance for patient outcome. Japanese [3–8,18–24] and
European and American studies [27–31,46] as well have
demonstrated the worth of lymphadenectomy, not only
for EGC. Moreover, immunohistochemical studies for
pN0 categories of EGC in conventional paraffin histo-
logical examinations could meanwhile establish the
value of radical lymph node dissection for EGC, be-
cause a high percentage of assessed negative nodes have
shown tumor cell microinvolvement, which was recog-
nized as a detrimental independent factor for patient
outcome [22–24,47]. Therefore, the phenomenon of
stage migration [48] can no longer be the only explana-
tion for the superiority of D2 against D1 lymph node
dissection. Overall survival in our series was 91.1% at 5

Fig. 2. Five- and 10-year tumor-specific
survival probability for 130 patients with
EGC: mucosal type, 10 patients (solid
line); submucosal type, 60 patients (dashed
line)
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years and 91.1% at 10 years, 98.1% and 98.1% for mu-
cosal carcinoma and 82.7% and 82.7%, respectively, for
submucosal carcinoma. This long-term survival corre-
lates nearly exactly with figures reported by Japanese
publications; 5-year survival for mucosal EGC was
stated to be between 93% and 96%, whereas survival
rates between 82.7% and 87% were reported for sub-
mucosal types.

The favorable results achieved in our series have to
be seen chiefly in context with a consistent radical sur-
gery, employed according to the recommendations of
the JRSGC. Furthermore, the familiarity with radical
lymph node dissection in an institution with great expe-
rience in gastric cancer surgery has contributed to low
postoperative morbidity and mortality in comparison to
other Western institutions.
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