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ABSTRACT - Background - The standard treatment of gastric cancer still has high

morbidity and mortality in western populations. Groups of patients with negligible
risk of lymph node metastasis may benefit from less invasive treatments. Data
regarding the frequency and predictive factors related to lymphatic metastasis
in early gastric cancer are rare. Aim — To perform the analysis of frequency and
predictive factors related to lymphatic metastasis in patients with early gastric
cancer treated in a tertiary center in Brazil. Methods - Nine hundred and twenty
three patients underwent gastrectomy for gastric adenocarcinoma at the hospital.
Of these, 126 had early tumors and were included in the analysis. Clinical and
pathological related findings and lymphatic metastasis were evaluated. Results -
Lymph node metastases were observed in 7.8% of patients with mucosal tumors
and 22.6% of submucosal tumors. The presence of ulceration, Lauren histologic
type, tumors larger than 50 mm, submucosal invasion, and presence of lymphatic
or vascular invasion were significant factors in univariate analysis. The presence
of ulceration, lesions larger than 50 mm, infiltration of the submucosal layer and
lymphatic invasion were factors independently related to lymphatic metastasis in
multivariate analysis. Conclusion - Ulceration, lesions larger than 50 mm, infiltration
of the submucosal layer and lymphatic invasion are independent risk factors related
to lymphatic metastasis in early gastric cancer.

RESUMO - Racional - O tratamento padrdo do cancer gastrico ainda apresenta alta

morbidade e mortalidade em popula¢des ocidentais. Grupos de pacientes com risco
negligencidvel de metéstase linfonodal podem se beneficiar de tratamentos menos
invasivos. Dados referentes a frequéncia e fatores preditivos relacionados a metastase
linfdtica em cancer géstrico precoce sdo raros. Objetivos - Realizar a andlise de
frequéncia e fatores preditivos relacionados a metastase linfatica em pacientes com
cancer gastrico precoce tratados em centro tercidrio do Brasil. Métodos — Novecentos
e vinte e trés pacientes foram submetidos a gastrectomias por adenocarcinoma
gastrico. Destes, 126 tinham tumores precoces e foram avaliadas caracteristicas clinicas
e patoldgicas relacionadas e metastases linfaticas. Resultados - Metastases linfonodais
foram observadas em 7,8% dos pacientes com tumores mucosos e 22,6% dos tumores
submucosos. A presenca de ulceracdo, tipo histoldgico de Lauren, tumores maiores que
50 mm, invasdo de submucosa e presenca de invasao linfatica ou vascular foram fatores
significativos em analise univariada. A presenca de ulceracao, lesdes maiores que 50 mm,
infiltracdo da camada submucosa e invaséo linfatica foram fatores independentemente
relacionados a metastase linfatica em analise multivariada. Concluséo - Ulceracéo, lesdes
maiores que 50 mm, infiltragdo da camada submucosa e invasdo linfatica sao fatores de
risco independentes relacionados a metastase linfatica em cancer gastrico precoce.

INTRODUCTION

astric cancer is the second cause of cancer death in the
world today. It is observed decrease in incidence in
several countries related to reducing the prevalence of risk

factors, improvement of basic sanitation, food changes and reduction
of smoking®*2. However, gastric cancer is still diagnosed in advanced
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stages. The early gastric cancer, which represents
the lesions limited to the mucosa and submucosa
layers, independent of lymph node metastases'?,
corresponds in our country about 15% of cases
of this disease!'® Similar rates are observed in
European countries and China® In other Asian
countries like Japan and Korea about 50-60% of
cases of gastric cancer are diagnosed in the early
stages?.

The early lesions, unlike advanced lesions,
have a favorable prognosis, with survival rates at five
years over 90%%%°, The operation associated with
radical lymphadenectomy remains the gold standard
treatment in cases of gastric cancer, even in early
stages. However, therapeutic modality is associated
with high morbidity and mortality in Western
countries*?,

Less invasive therapeutic methods and
associated lower morbidity and mortality, such
as endoscopic resection, can be used in specific
groups of patients with negligible risk of lymph node
metastases,; the oncological results are similar to
standard treatment, avoiding unnecessary radical
treatments in these situations.

Data related to the frequency and factors
associated with lymph node metastasis in early
gastric cancer are rare in Western countries.

The aim of this study was to perform
frequency analysis and predictive factors related to
lymph node metastasis in patients with early gastric
cancer treated at a tertiary center in the Central-
Western Brazil.

METHODS

This study was approved by the Research Ethics
Committee of the Cancer Association in Goias with
Protocol No 035/2011.

Variables analyzed included macroscopic
characteristics such as size of lesions, presence of
ulceration, histological factors (Lauren classification),
grade of differentiation, depth of invasion, presence
of lymphatic and vascular invasion, associated with
Helicobacter pylori infection and the presence of
lymph node involvement.

The macroscopic appearance of the lesions was
determined according to criteria of the Japanese
Society for Research in Gastric Cancer (Japanese
Research Society for Gastric Cancer)2

The Helicobacter pylori infection was diagnosed
by histological method. The size of each lesion was
determined by measurement according to the largest
diameter, performed by a pathologist and divided
into three groups: lesions less than 20 mm, between
20 and 50 mm and larger than 50 mm. The depth of
invasion was measured according to the finding of
malignant cells at the point of greatest penetration
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into the layers of the gastric wall. In cases of
multifocal tumors deeper lesion was considered for
analysis. All dissected lymph nodes were analyzed for
the presence of metastatic disease.

Poorly differentiated tumors, carcinomas with
signet ring cell and mucinous adenocarcinomas
were classified as undifferentiated tumors. Tubular
papillary adenocarcinomas and tumors were
classified as differentiated. Histological evaluation by
classifying Lauren was also performed.

The data were compiled in a database with the
program Microsoft Excel 2007. Statistical analysis
was performed using SPSS for Windows version 18.0.
The chi-square test was used to compare variables.
Multivariate analysis was performed using logistic
regression method of Mantel-Hansell. P values <0.05
were considered statistically significant.

RESULTS

From January 1998 to December 2010, 923
patients underwent gastrectomies with curative
or palliative intent for gastric adenocarcinoma in
Araujo Jorge Hospital Cancer of Goias. Of these, a
total of 126 patients (13.65%) with tumors restricted
to gastric mucosa and submucosa layers were
included in the analysis. The mean age was 60.73
years (28-93), with 66 men (52.38%) and 60 women
(47.61%). Clinical characteristics and information
pertaining to the treatment are shown in Table 1.

TABLE 1 - Clinical characteristics of patients with early gastric

cancer

Male 66 52,38
Female 60 47,61
Proximal 6 4,76
Middle third 32 25,39
Distal 86 68,25
Mouth anastomotic 1 0,7

No information 1 0,7

High (I and IIa) 7 5,55
Plain (IIb) 8 6,34
Depressed (Ilc and III) 90 71,42
No information 21 16,66
Segmental gastrectomy 3 2,38
Distal gastrectomy 104 82,53
Total gastrectomy 18 14,28
D1 lymphadenectomy 18 14,28
D2 lymphadenectomy 108 85,71
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Of the 126 patients with early gastric cancer, 21
(16.6%) had lymph node metastases, 17 cases N1 and
four N2 (3.17%). Of the 51 patients with lesions restricted
to the mucosal layer four (7.8%) had lymph node
metastases and among 75 patients with submucosal
lesions, 17 (22.6%) had lymph node metastases.

The association between the variables and the
presence of lymph node metastasis is exposed in
Table 2.

TABLE 2 - Association between clinicopathological factors
and lymph node metastases, univariate analysis

H. Pylori

Negative 41 539 5 417

Positive 35 461 7 583 0420 1,64(047-562)
Ulceration

Negative 43 443 3 150

Positive 54 557 17 850 0,01 4,51 (1.24-16.41)
Classification

High 6 70 1 53

Plain 7 81 1 53 091 085(0.04-16.85)
Depressed 73 849 17 895 0,76 1,40(0,15-12,38)
Lauren

Bowel 67 663 9 429

Diffuse 34 337 12 571 0,04 262(1,01-684)
Differentiation

Good 22 234 4 211

Bad 72 766 15 789 082 1,14(034-3,81)
Size

<2Cm 36 343 3 143

2-5Cm 57 543 11 524 021 231(0,60-887)
> 5Cm 12 114 7 33,3 0,001 7,00(1,56-31,43)
Depth

Mucosal 47 448 4 190

Submucosal 58 552 17 81,0 0,02 3,44(1,08-1093)
Lymphatic invasion

No 103 981 18 857

Yes 2 19 3 143 0,03 8,58(1,34-55,02)
Vascular invasion

No 102 97,1 18 85,7

Yes 3 29 3 143 0,02 566 (1,05-30.11)

Infection with Helicobacter pylori, endoscopic
classification of lesions and degree of differentiation
were not factors associated with metastasis.

Regarding the diameter of lesions was observed
that the probability of lymph node metastases lesions
was greater in lesions more than 50 mm (p = 0.01).
The presence of ulceration was also a significant factor,
with 6.5% of cases without ulceration presenting lymph
node metastases and 23.9% with ulceration had lymph
node metastases (p = 0.01).

The depth of lesions, diffuse type of Lauren and
the presence of lymphatic and vascular invasion were
also factors associated with lymph node metastasis.

Was conducted multivariate analysis of the
variables associated with lymph node metastasis.
Were independent factors associated with lymph node
metastases: the presence of ulceration (OR 4.035, 95%
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CI1.085 to 15.023, p = 0.03), lesion size greater than 50
mm (OR 5.22, 95% (I, 1.18 to 23, 02, p = 0.02), invasion
of the submucosal layer (OR 3.45, 95% CI, 1.08 to 11.03,
p = 0.03) and lymphovascular invasion (OR 11.08, 95%
ClL 14 - 87.77, p = 0.02) (Table 3). The presence of
vascular invasion showed no association with lymph
node metastases in multivariate analysis

TABLE 3 - Association between lymph node metastases and
clinical histological factors, multivariate analysis

Negative
Positive

0,01 4,51 (1.24-1641) 0,03 4,035 (1,08 -15,023)

<2Cm

2-5Cm 021 2,31(0,60-8,87) 0,35 1,93 (0,48 - 7,69)
> 5Cm 0.001 7.00 (1,56- 31,43) 0,02 5,22(1,18-23,02)
Depth

Mucosal

Submucosal 0,02 3,44 (1.08-10.93) 0,03 3,45(1,08-11,03)
No

Yes 0,03 8,58 (1.34-55.02) 0,02 11,08(1,4-87,77)
No

Yes 0,02 5,66(1.05-30,11) 0,06 5,35 (0,92 - 30,98)

*Adjusted by Lauren

DISCUSSION

Although  epidemiological studies show
decreasing worldwide incidence of gastric cancer,
this disease still represents one of the cancers with
highest incidence rates and mortality worldwide3?
In Brazil are estimated for the year 2012 about
12,670 new cases, representing mostly the lesions
classified as advanced lesions®. It stands out
among the prognostic factors of this tumor to
lymph node metastasesi®®?73! considered as the
only independent prognostic factor in multivariate
analyzes®2025,

The early gastric carcinomas correspond to
lesions limited to the mucosa and submucosa
independent of lymph node metastases'?
representing in our country in about 15% of
cases*?. It is observed in these lesions probability of
incidence of lymph node metastases ranging from
2.6% to 23.6% according to the level of invasion of
the primary tumor® Among the lesions restricted to
the mucosal layer this probability varies between
2.6% to 4.8%, and between the submucosal from
16.5% to 23.6%, according to retrospective Eastern
and Western studies*?.

In the present study, the incidence of lymph node
metastasis in mucosal lesions was 7.84% of cases,
incidence greater than that observed in other series.
The incidence of lymph node metastasis in submucosal
tumors was 22.66%, similar to other published reports.
The incidence of lymph node metastases in lymph
nodes N2 was found in about 2-3% of patients with
early gastric cancer?®, and was 3.17% in this study.

237



ORIGINAL ARTICLE

The gold standard treatment of gastric cancer
with curative intent is radical operation generally
associated with D2 lymphadenectomy®. This
treatment has a high success rate in early cases,
but is associated with not negligible morbidity
and mortality*?®. Certain groups of patients with
early gastric cancer have negligible risk of lymph
node metastases, allowing these situations to adopt
less invasive treatment strategies’®. In general,
currently available imaging methods have low
diagnostic accuracy for the presence of lymph node
metastases, because they are based on parameters
of low reliability®33. Retrospective studies conducted
in Eastern countries, concerning the analysis
of predictive factors, clinical and pathological
features associated with lymph node metastasis in
early gastric cancer, led to the adoption of criteria
widely used today in the indication of endoscopic
surgeries in these populations*72%34 The application
of the same criteria in Western populations remains
uncertain and questionable.

Among the clinical and pathological factors
assessed in this study, the presence of ulceration,
tumors of the diffuse type of Lauren, lesions with
a diameter greater than 50 mm, depth of invasion
in the submucosal layer, and the presence of
vascular or lymphatic invasion, showed association
with lymphatic metastasis in univariate analysis.
Multivariate analysis of these factors showed that
independent predictors associated with lymph node
metastasis in early gastric cancer were ulceration,
tumors larger than 50 mm, the submucosal layer
invasion and lymphatic invasion.

The presence of ulceration is questionable
factor>!%37, depending on the natural history of
these lesions and the criteria for determining the
presence of ulceration. Studies show that up to a
third of them may undergo gross changes and even
healing, plus a large inter-observer variation. In a
previous study of Gotoda et al.5, with a significant
number of patients, the presence of ulceration was
an independent factor associated with lymph node
metastases. Recent studies indicate not only the
presence of ulceration as a biomarker for lymph node
metastases, but also the diameter of ulceration3.

The depth of invasion of the lesion proved to
be an important factor, a finding similar to other
studies, and accepted by many researchers as the
main factor associated with the presence of regional
lymph node metastases61824,

The diameter of the lesions was found to be
an independent factor related to regional lymph
node metastases. In this study the difference
between the larger and smaller lesions than 50
mm was statistically significant. Other reports in
the literature show that the diameter greater than
20 mm is an independent predictor of lymph node
metastases?!’#334  parameter currently used as a

C——
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criteria for indication of endoscopic resection??,

The presence of lymphovascular invasion was
also confirmed as an important predictor of lymph
node metastases, a finding similar to descriptions of
several other authors634,

The selection of patients, performing less
invasive therapeutic modalities, endoscopic or
surgical, respecting oncological security is difficult.
The determination of predictive factors related to
regional lymph node metastasis established the
criteria currently used in the therapeutic application
of these methods in oriental populations. Its
acceptance is still low and questionable in the West,
where the number of studies on the subject is limited.

CONCLUSION

Ulceration, lesionslargerthan 50 mm, infiltration
of the submucosal layer and lymphatic invasion are
independent risk factors related to lymph node
metastasis in early gastric cancer.
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