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FOLFIRI#HE: & ) S WEMIZH 2
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ALIMENTARY TRACT: CLINICAL RESEARCH

Predictive Factors of Lymph Node Metastasis in Patients
With Undifferentiated Early Gastric Cancers

Junichirou Nasu, MD,* Tomohiro Nishina, MD,* Shoji Hirasaki, MD,*
Toshikazu Moriwaki, MD,* Ichinosuke Hyodo, MD,* Akira Kurita, MD,f
and Rieko Nishimura, MD}

Background: For intramucosal differentiated early gastric cancer
that has little risk of lymph node metastasis, local treatment
such as endoscopic mucosal resection has been generally
accepted as an adequate treatment. We studied clinicopatholo-
gical characteristics of undifferentiated early gastric cancer at
our institution to identify the predictive factors for lymph node
metastasis and qualify lesions that should be referred for
gastrectomy and not endoscopic mucosal resection.

Methods: We retrospectively analyzed the clinicopathological
features (patient age and gender, tumor size, location, macro-
scopic type and histological type, presence of ulceration, depth
of tumor invasion, and lymphatic-vascular involvement) in 332
patients with undifferentiated early gastric cancer who under-
went gastrectomy with regional lymph node dissection.

Results: Lymph node metastasis was observed in 45 patients
(14%). Univariate analysis revealed that depth of tumor
invasion (submucosa), tumor size (> 30 mm), and lymphatic-
vascular involvement (positive) were associated with lymph
node metastasis. Only lymphatic-vascular involvement (positive)
was found to have a significant association (odds ratio, 7.4; 95%
confidence interval, 2.9-19.0) by multivariate analysis.

Conclusions: Lymphatic-vascular involvement was the only
independent predictive risk factor for lymph node metastasis.
This pathologic factor was not useful for identifying patients at
high risk of lymph node metastasis who should be offered
gastrectomy rather than endoscopic mucosal resection.

Key Words: early gastric cancer, lymph node metastasis,
undifferentiated carcinoma, predictive factor, endoscopic mu-
cosal resection
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arly gastric cancer (EGC) is defined as cancer localized

to the mucosa or submucosa, regardless of lymph
node metastasis. Radical gastrectomy with regional
lymphadenectomy 1s the “gold standard” treatment for
patients with EGC.! The incidence of EGC has been
increasing because of advances in diagnostic procedures.”
However, because the incidence of lymph node metastasis
in intramucosal EGC is approxunately 3% and that in
submucosal EGC is around 20%,> gastrectomy with
regional lymphadenectomy may be overtreatment for
many patients with EGC.

Several studies have identified risk factors that are
predictive of lymph node metastasis in EGC.>7 It is
known that histologically undifferentiated intramucosal
EGC tends to have lymph node metasta51s more often
than differentiated intramucosal EGC.>’ The survival
rate for those with lymph node metastasis is 51gmﬁcantly
lower than for those without lymph node metastasis.>®*
Some groups report a better prognosis for early signet
ring cell carcinoma than for other types of cancer, ® but
this is controversial.'® For intramucosal EGC that has
little risk of lymph node metastasis, local treatment such
as endoscopic mucosal resection (EMR) has been
generally accepted as an adequate treatment. EMR is
employed when an intramucosal cancer is diagnosed as
differentiated adenocarcinoma, is . <2cm in diameter,
and has no central ulceration.*>

Recently, a new method of EMR, so-called endo-
scopic submucosal dissection (ESD), has been developed. 1
Compared with classic methods such as strip biopsy, ESD
can remove a larger size of gastric mucosa as a smgle
fragment with an adequate, safe negative margin.!
Complete removal of the lesion in a single fragment is
essential for an accurate histological diagnosis to determine
whether EMR alone will be curative. Several institutions
have suggested that use of EMR should be extended to
larger, differentiated intramucosal EGCs because lesions
< 30mm in diameter without lymphatic-vascular invasion
or ulceration have little risk of lymph node metastasis.
However, there have been few reports about lymph node
metastasis from undifferentiated EGC,'* and the applic-
ability of local treatment for it is unknown.

One of the critical factors that needs to be
considered in choosing local treatment for EGC is the
accurate prediction of whether lymph node metastasis is
present. In this study, we retrospectively analyzed the

J Clin Gastroenterol » Volume 40, Number 5, May/June 2006
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clinicopathological .characteristics of undifferentiated
EGC by reviewing cases that had been treated previously
at our institution in order to identify predictive factors of
lymph node metastasis and qualify lesions that should be
referred for gastrectomy and not EMR.

PATIENTS AND METHODS

Between January 1989 and April 2005, 1,004
patients with EGC underwent gastrectomy as an initial
treatment at the National Hospital Organization Shikoku
Cancer Center. Among these, 398 patients had undiffer-
entiated EGC. Cases of multiple lesions and cases without
regional lymph node dissection were excluded from this
study, giving a final total of 332 patients whose
clinicopathological features were retrospectively ana-
lyzed. They comprised 160 men and 172 women whose
mean age was 58.0 years (range, 20 to 87 years), with a
mean tumor size of 36.5 mm (range, 1 to 130 mm). Cancer
description and histological evaluation of resected speci-
mens were performed in accordance with the Japanese
Classification of Gastric Carcinoma.*

A set of sections of the stomach parallel to the lesser
curvature were made, and the histological classification
was based on the predominant pattern of the tumor.
Poorly differentiated adenocarcinoma, signet-ring cell
carcinoma, and mucinous adenocarcinoma were regarded
as undifferentiated. Lymph nodes were cut into two
pieces, and the cut surfaces were examined to define the
status of the nodes. Lymph node metastasis was identified
with use of hematoxylin and eosin staining, and ulcera-
tion was defined histologically if fibrosis or deformity in
the submucosal layer or deeper was observed.

"~ Tumors were classified macroscopically into two
groups: protruded (types 0 I and 0 Ila) or depressed
(types O IIb, 0 IIc, and O III). Lesions showing a
combination of these types were classified into a mixed
group. The association between each of the nine
clinicopathological factors and the presence or absence
of lymph node metastasis was examined to identify risk
factors predictive of lymph node metastasis.

Univariate analysis was performed with use of the
chi-square test. Subsequently, significant factors identified
by univariate analysis were included in the multivariate
stepwise logistic regression analysis to evaluate the
independent risk factors for lymph node metastasis. The
odds ratio in the multivariate analysis was defined as
the ratio of the probability that an event would occur to
the probability that it would not occur. Statistical analyses
were performed with use of the Statistical Package for
Social Science (SPSS 11.5 for Windows, SPSS, Chicago,
IL). Differences of P < 0.05 were considered significant.

RESULTS

Univariate Analysis of Risk Factors Predictive
of Lymph Node Metastasis

Of the 332 patients with undifferentiated EGC, 45
(14%) had lymph node metastasis. Lymph node meta-

© 2006 Lippincott Williams & Wilkins
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stasis was observed in eight (5%) of the 177 patients with
intramucosal cancers and in 37 (24%) of the 155 with
submucosal cancers. Nine clinicopathological factors
were examined: patient age and gender, tumor size,
location, macroscopic type and histological type, presence
of ulceration, depth of tumor invasion, and lymphatic-
vascular involvement. Univariate analysis revealed
that the depth of tumor invasion (submucosa), tumor
size (>30mm), and lymphatic-vascular involvement
(positive) were associated with lymph node metastasis
(Table 1).

Multivariate Analysis of Risk Factors Predictive
of Lymph Node Metastasis

Only lymphatic-vascular involvement (positive) was
shown to have a significant association (odds ratio, 7.4;
95% confidence interval, 2.9-19.0) by multivariate
analysis (Table 2).

Survival

Median period of follow-up was 50.5 months
(range, 0 to 199 months). Survival curves for patients
with and without lymph node metastasis are shown in

TABLE 1. Univariate Analysis of Risk Factors for Lymph Node
Metastasis in Patients With Undifferentiated Early Gastric
Cancer (EGC)

Lymph Node Metastasis

Positive Negative

Factor (%)n=45 n=287 P Value
Age, years

<359 19 (11%) 151

=59 26 (16%) 136 0.256
Gender

Male 21 (13%) 139

Female 24 (14%) 148 0.952
Location

Upper third 6 (17%) 29

Middle third 30 (13%) 195

Lower third 9 (13%) 63 0.794
Macroscopic type

Protruded 3(33%) 6

Depressed 40 (13%) 275

Mixed 2 (25%) 6 0.129
Ulceration

Negative 23 (15%) 131

Positive 22 (12%) 156 0.601
Depth of invasion

Mucosa 8 (5%) 169

Submucosa 37 (24%) 118 < 0.001
Histological type .

Poorly differentiated 28 (17%) 137

adenocarcinoma

Signet ring cell carcinoma 15 (9%) 144

Mucinous adenocarcinoma 2 (25%) 6 0.089
Size of tumor

< 30mm 12 (8%) 140

>30mm 33 (18%) 147 0.009
Lymphatic-vascular involvement

Negative 13 (5%) 236

Positive 32 (39%) 51 < 0.001

Values are number of cases.
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TABLE 2. Muiltivariate Analysis of Risk Factors for Lymph Node
Metastasis in Patients With Undifferentiated EGC

Odds Ratio
Factor 95% CI) P Value
Lymphatic-vascular involvement 7.42 (2.89-19.03) <0.001
(positive)
Size of tumor ( = 30 mm) 1.98 (0.92-4.22) 0.079
Depth of invasion (submucosa) 1.75 (0.60-5.13) 0.310

CT, confidence interval.

Figure 1. The 5-year survival rate was 96.7% for those
without lymph node metastasis and 91.4% for those with
lymph node metastasis. There was no statistical difference
in overall survival rate between patients with or without
lymph node metastasis. Of the patients with lymph node
metastasis, three died of recurrence of gastric cancer (one
with bone metastasis, one with bone and lymph node
metastasis, and one with lymph node metastasis). Of the
patients without lymph node metastasis, one died of liver
metastasis.

DISCUSSION

EGC has been reported to have a favorable
prognosis after gastrectomy. 15 L ymph node metastasis is
one of the most important prognostic factors for patients
with EGC; the survival rate for patients with lymph node
metastasis is significantly lower than for those without
it.>16 However, the incidence of lymph node metastasis in
intramucosal EGC is approximately 3%, whereas that in
submucosal EGC is 20%. Excessive gastrectomy and
lymphadenectomy may affect perloperatlve morbidity
and mortality.!” Therefore, minimally invasive treatments
such as EMR and laparoscopic wedge resection are

100 =
Without Lymph Node
- Moetastasis
80 E 1 N B N R _R N B _J
With Lymph Node Metastasis
g o0y
s
5
& 404
20
0
0 50 100 150 200

Time after surgery (month)

FIGURE 1. Survival curves for patients with and without
lymph node metastasis. There was no statistical difference
between them.

considered to be appropriate options for EGC patients
without lymph node metastasis.

A new EMR technique that allows complete
removal of a large lesion as a sm%le fragment with an
insulation-tipped diathermic knife™’ is proszmg for

accurate histological examination of a specimen and
subsequent determination of whether local treatment
alone will be curative. Although undifferentiated EGC
is reported to have Jmore lymph node metastasis than
differentiated EGC 7 histological type has no association
with survival.!® Our survival data showed no statistical
difference in overall survival rate between patients with or
without lymph node metastasis. This may be due to the
short follow-up period.

Current application of EMR is limited to differ-
entiated EGC; thus, we sought to expand the use of EMR
to undifferentiated EGC by retrospectively examining
undifferentiated EGC to determine predictive factors of
lymph node metastasis. Univariate analysis revealed three
clinicopathological risk factors: depth of invasion, tumor
size, and lymphatic-vascular involvement. These factors
correlate with those reported previously for both differ-
entiated and undifferentiated EGC by multivariate
analysis.>*%8 Because lymphatic-vascular vessels are less
likely to appear in the mucosal layer than in the
submucosal layer, it would be reasonable to expect that
submucosal tumors would have a more frequent associa-
tion with lymph node metastasis than mtramucosal
tumors.

In the present study, multivariate analysis demon-
strated that the presence of lymphatic-vascular involve-
ment was the only independent predictive factor for
lymph node metastasis, in agreement with previous
studies of undifferentiated EGC.!* Although lymphatic-
vascular involvement seems to identify a high-risk
population that perhaps should not be offered EMR,
this can be determined only after a gastrectomy or EMR.
Thus, this pathologic feature is not useful in EMR. There
was no proper predictive factor to identify patients with
undifferentiated EGC at high risk for lymph node
metastasis who should be offered gastrectomy rather
than EMR.

In our study, small, undifferentiated EGCs
< 10 mm in size without lymphatic-vascular involvement
had no lymph node metastasis, but with the narrow range
of cases (seven in the mucosa and six in the submucosa),
the statistical significance is too limited to make any
conclusions. However, our trend is consistent with that
described by Gotoda et al,® in which zero of 141 patients
with undifferentiated intramucosal EGCs < 20 mm in size
without ulceration had lymph node metastasis. In our
study, one undifferentiated intramucosal EGC < 20 mm
(13 mm) in size without ulceration and without lympha-
tic-vascular involvement had lymph node metastasis.
Contrarily, Abe et al reported that lymph node metastasis
was found in small, undifferentiated intramucosal EGC
(10mm and 12 mm) without ulceration."

The prognosis for patlents with dxﬁ‘erentlated EGC
who undergo EMR is favorable.'” Still, there is
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some concern about how micrometastasis affects the
survival rate; Lee et al?® reported that patients with
micrometastasis had a lower 5-year survival rate than
patients without micrometastasis, especially in Stage IA.
It is suggested that micrometastasis is missed on conven-
tional histological examination and that immunohisto-
chemical examination is needed. Although there has been
no report on the prognosis for patients w1th undiffer-
entiated EGC treated by EMR, Ishida et al*! reported
that micrometastasis was more frequent in the undiffer-
entiated type than in the differentiated type, and it is
feared that cases of small, undifferentiated EGC treated
with EMR could potentially recur with lymph node
metastasis.

Currently the treatment procedure is decided on the
basis of clinical findings, and despite recent improvements
in diagnostic techniques, it is sometimes difficult to define
the tumor margm and tumor depth by endoscopic
examination.”? The accuracy of determining tumor depth
is reported to be significantly lower for undifferentiated
tumors than for differentiated tumors and lower for a
depressed tumor than for an elevated one.? Miyata et al**
reported that the complete resection rate of EMR for
EGC in poorly differentiated adenocarcinoma was lower
than in differentiated types.

According to our results, lymphatic-vascular invol-
vement was the only independent predictive risk factor
for lymph node metastasis. However, this cannot be
confirmed before surgery or EMR. This pathologic factor
was.not useful to identify patients at high risk for lymph
node metastasis who should be offered gastrectomy rather
than EMR. Clinical characteristics such as tumor size and
depth were not so strong predictors for lymph node
metastasis in our study. Therefore, it is prudent to choose
EMR as a therapeutic procedure for patients with
undifferentiated intramucosal EGCs.
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