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Abstract

AIM: To determine the prognostic value of lymphatic
and/or blood vessel invasion (LBVI) in patients with
stage II gastric cancer.

METHODS: From January 2001 to December 2006,
487 patients with histologically confirmed primary gas-
tric adenocarcinoma were diagnosed with stage I gas-
tric cancer according to the new 7th edition American
Joint Committee on Cancer stage classification at the
Department of Gastric Cancer and Soft Tissue Surgery,
Fudan University Shanghai Cancer Center. All patients
underwent curative gastrectomy with standard lymph
node (LN) dissection. Fifty-one patients who died in
the postoperative period, due to various complications
or other conditions, were excluded. Clinicopathological
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findings and clinical outcomes were analyzed. Patients
were subdivided into four groups according to the
status of LBVI and LN metastases. These four patient
groups were characterized with regard to age, sex,
tumor site, pT category, tumor grading and surgical
procedure (subtotal resection vs total resection), and
compared for 5-year overall survival by univariate and
multivariate analysis.

RESULTS: The study was composed of 320 men and
116 women aged 58.9 £+ 11.5 years (range: 23-88
years). The 5-year overall survival rates were 50.7%
and the median survival time was 62 mo. Stage II
a cancer was observed in 334 patients, including 268
T3NO, 63 T2N1, and three T1N2, and stage IIb was
observed in 102 patients, including 49 patients T3N1,
51 T2N2, one T1N3, and one T4aN0. The incidence of
LBVI was 28.0% in stage 1I gastric cancer with 19.0%
(51/269) and 42.5% (71/167) in LN-negative and LN-
positive patients, respectively. In 218 patients (50.0%),
there was neither a histopathologically detectable
LBVI nor LN metastases (LBVI'/LN~, group I); in 51
patients (11.7%), LBVI with no evidence of LN me-
tastases was detected (LBVI*/LN~, group II). In 167
patients (38.3%), LN metastases were found. Among
those patients, LBVI was not determined in 96 patients
(22.0%) (LBVI7/LN*, group 1), and was determined
in 71 patients (16.3%) (LBVI*/LN", group IV). Correla-
tion analysis showed that N category and the number
of positive LNs were significantly associated with the
presence of LBVI (P < 0.001). The overall 5-year sur-
vival was significantly longer in LN-negative patients
compared with LN-positive patients (56.1% vs 42.3%,
P = 0.015). There was a significant difference in the
overall 5-year survival between LBVI-positive and LBVI-
negative tumors (39.6% vs 54.8%, P = 0.006). Overall
5-year survival rates in each group were 58.8% (1),
45.8% (1), 45.7% (1) and 36.9% (IV), and there
was a significant difference in overall survival between
the four groups (P = 0.009). Multivariate analysis in
stage II gastric cancer patients revealed that LBVI in-
dependently affected patient prognosis in LN-negative
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patients (P = 0.018) but not in LN-positive patients (P
= 0.508).

CONCLUSION: In LN-negative stage II gastric cancer
patients, LBVI is an additional independent prognostic
marker, and may provide useful information to identify
patients with poorer prognosis.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Gastric cancer remains a major public health issue as the
fourth most common cancer and second leading cause
of cancer-related death worldwide despite a decrease in
its incidence level ™. Surgery, including gastrectomy in
combination with systemic lymph node (LN) dissection,
is the current treatment of choice for gastric cancer™.
A correct definition of poor prognostic factors may help
to guide more aggressive adjuvant treatment protocols.
Therefore, it is urgently needed to identify new biological
or pathological markers related to survival in addition to
well-known prognostic factors such as the tumor-node-
metastasis (IINM) staging classification and clinical stage.

According to the new American Joint Committee
on Cancer (AJCC) TNM staging classification (7th edi-
tion), staging of gastric cancer by TNM classification is
composed of nine groupsm. Stage II gastric cancer is an
intermediate stage between stage [ and stage IIl. Stage
I gastric cancer is defined as tumor that invades into or
through the muscular wall of the stomach, but not into
nearby local structures, or has regional LN involvement
with any extent of primary cancer, but no invasion of
local structures. Surgical resection with regional lymph-
adenectomy is the treatment of choice for patients with
stage Il gastric cancer. However, preoperative and intra-
operative staging to confirm stage I disease is difficult.
Failure to distinguish stage II from stage I disease may
lead to under- or over-treatment. Therefore, the identi-
fication of additional prognostic factors, which is timely
and cost-efficient as well as available, would help in de-
tecting those patients with poorer prognosis among the
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different groups of patients with stage Il gastric cancer.
It might be of clinical significance to select candidates for
treatment considerations, such as the extent of LN dis-
section and further adjuvant and neoadjuvant chemother-
apy. Comparisons of survival in subgroups of stage 11
have been reported”. However, to date there is no study
on the subgroups of stage Il gastric cancer classified by
the 7th edition of the AJCC TNM, and the prognostic
factors for each subgroup.

As the cancer stage advances, tumor cells invade blood
vessels and lymphatic vessels near the tumor; lymphatic
and/or blood vessel tumor invasion (LBVI) is the critical
step of tumor cell dissemination and metastasis in various
types of cancer'™”. The prognostic significance of LBVI
in gastric cancer has been previously investigated in a few
studies, without reaching a consensus” ', To date, LBVI
has not been studied in patients with stage II disease
alone.

In this study, we investigated the value of LBVI as a
prognostic factor in patients with stage Il gastric cancer
who underwent curative resection. The association of
LBVI with the clinicopathological factors and the effect
of LBVI on survival were analyzed.

MATERIALS AND METHODS

Patients

From January 2001 to December 2000, a total of 487
patients with histologically confirmed primary gastric
adenocarcinoma were diagnosed with stage I gastric
cancer according to new 7th edition TNM stage classifi-
cation. All 487 patients underwent curative gastrectomy
with standard LN dissection at the Department of Gas-
tric Cancer and Soft Tissue Surgery, Fudan University
Shanghai Cancer Center. Fifty-one patients who died in
the postoperative period, due to various complications,
or other conditions, were excluded from the study. Data
were retrieved from operative and pathology reports, with
follow-up data being obtained from the outpatient clinical
database. All subjects were preoperatively diagnosed with

gastric adenocarcinoma by analysis of endoscopic biopsy
specimens. Standardized operative procedures were pet-
formed, such as total or subtotal gastrectomy, depending
on the location of the gastric cancer, and D2 LN dissec-
tion according to the rules of the Japanese Research Soci-
ety for Gastric Cancer. All chemotherapy for the enrolled
patients was postoperative, and no patient with stage Il
gastric cancer underwent neoadjuvant chemotherapy.
Patient survival was evaluated from information collected
by using mail, telephone, or outpatient records.

All of the resected primary tumors and regional LNs
were examined. The final diagnosis for each patient was
decided by 2 pathologists to avoid misdiagnosis. He-
matoxylin and eosin (HE) staining is commonly used
for pathological examination. When it was difficult to
identify the lymphatics or the venous structures by HE
staining, either Elastica staining or Victoria-blue HE
staining was performed. LBVI was defined according to
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the Japanese Classification of Gastric Carcinoma (absence
vs presence). LBVI presence is defined as lymphovascu-
lar invasion and is detected in lymphatics or small veins
in a mounted specimen containing the deepest portion
of the tumor on a glass slide. The histology was grossly
divided into the differentiated type (papillary and tubular
adenocarcinoma) and the undifferentiated type (poorly
differentiated adenocarcinoma, signet-ring cell carcinoma,
mucinous carcinoma, and miscellaneous).

Gastric carcinoma was classified according to the new
AJCC TNM staging criteria (7th edition). The clinical
and pathological parameters evaluated included sex, age,
depth of the tumor (T category), involvement of the
LLNs, and lymphatic and vascular invasion.

For the prognostic evaluation of isolated LBVI, the
patients enrolled according to the criteria mentioned above
were further subdivided into four prognostic groups:
Group [ : no detection of LBVI or any LN metastases
(LBVI/LN); Group II: detection of LBVI but no LN
metastases (LBVI'/LN); Group III: detection of LN me-
tastases but no detection of LBVI (LBVI /LN"); Group
IV: detection of LN metastases and LBVI (LBVI'/LN").
These four patient groups were characterized with regard
to age, sex, tumor site, pT category, tumor grading, and
surgical procedure (subtotal resection #s total resection)
and compared with regard to the 5-year overall survival
by univariate and multivariate analysis.

Statistical analysis

Statistical analysis was performed using SPSS 11.0 soft-
ware. Survival analysis and curves were established ac-
cording to the Kaplan-Meier method and compared by
the log-rank test. Survival time was calculated from the
month of surgery until the time of death or confirma-
tion of survival, and survival rate was represented by the
percentage of survivals at the end of the observed inter-
val (in years and months). Multivariate analysis with Cox
proportional hazard model was used to assess the role of
LBVI and the other clinicopathological features as prog-
nostic factors. P < 0.05 was considered significant.

RESULTS

Patients’ clinicopathological characteristics

The study was composed of 320 men and 116 women
aged 58.9 * 11.5 years (mean + SD, range: 23-88 years).
According to the new AJCC 7th edition TNM stage clas-
sification among those with stage Il gastric cancers, stage
[Ia was observed in 334 patients, including 268 T3NO,
63 T2N1, and three T1N2, and stage II'b was observed
in 102 patients, including 49 T3NT1, 51 T2N2, one T1N3,
and one T4aNO0. Histological grade was reported as dif-
ferentiated in 177 (40.6%) and differentiated in 259 (59.4%)
cases. Total gastrectomy was performed in 113 (25.9%)
cases, and subtotal gastrectomy in 323 (71.4%) cases.
Overall follow-up ranged from 11 to 99 mo (median: 39
mo). The 5-year overall survival rates were 50.7% and the
median survival time was 62 mo.
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Table 1 Clinicopatholgical factors according to lymphatic

and/or blood vessel invasion 7 (%)

Clinicopathological Tumor without Tumor with P value

factors lymphovascular  lymphovascular
invasion invasion
Patients 314 122
Age (yr) 58.95 +11.88 58.84 + 10.66 0.927
Sex
Male 235 (74.8) 85 (69.7) 0.279
Female 79 (25.2) 37 (30.3)
Tumor location
Upper 110 (35.0) 42 (34.4) 0.733
Middle 57 (18.2) 20 (16.4)
Lower 140 (44.6) 55 (45.1)
Whole 7 (2.2) 5(4.1)
Resection type
Subtotal 236 (75.2) 87 (71.3) 0.465
Total 78 (24.8 35 (28.7)
Tumor size (cm)
<5cm 206 (65.6) 82 (67.2) 0.822
=5cm 108 (34.4) 40 (32.8)
Histological type
Differentiated 123 (39.2) 54 (44.3) 0.331
Undifferentiated 191 (60.8) 68 (55.7)
No. of retrieved LNs 21.5+55 223+7.0 0.248
LN
Positive 96 (30.6) 51 (41.8) 0.032
Negtive 218 (69.4) 71 (58.2)
Stage <0.001
ITa 264 (84.1) 70 (57.4)
b 50 (15.9) 52 (42.6)
Survival at 5 yr (%) 39.6 54.8 0.006

LN: Lymph node.

Comparison of clinicopathological features

LBVI was identified in 122 (28.0%) and absent in 314
(72.0%) cases. When the patients were classified into two
groups according to LBVI, the LBVI group had a higher
incidence of LN metastasis (30.6% »s 58.2%, P = 0.032)
and higher tumor stage (39.6% »s 54.8%, P < 0.001).
However, other clinicopathological variables, such as age,
sex, tumor stage, tumor size, operative methods, and his-
tological type showed no significant differences between
the two groups (Table 1).

The incidence of LBVI was 19.0% (51/269) and 42.5%
(71/167) in LN-negative patients and LN-positive pa-
tients, respectively. In 218 patients (50.0%), there was
neither a histopathologically detectable LBVI nor LN me-
tastases (LBVI /LN, Group 1); in 51 patients (11.7%),
LBVI with no evidence of LN metastases was detected
(LBVI'/LN, Group II). In 167 patients (38.3%), LN
metastases were found. Among these patients, LBVI was
not determined in 96 patients (22.0%) (LBVI /LN,
Group III), and was determined in 71 patients (16.3%)
(LBVI'/IN", Group IV). An overview on the patient groups
is shown in Table 2. There were no significant differences
between the four patient groups with regard to age (P =
0.307), sex ratio (P = 0.160), distribution of tumor sites
(P =0.959), surgical procedures (P = 0.328), total number
of retrieved LNs (P = 0.413) and tumor size (P = 0.929)
(Table 2).
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Table 2 Patient and tumor characteristics of Groups 1 -IV (7 = 436) n (%)

Group [ (LBVI/LN) Group II (LBVI*/LN) Group Il (LBVI/LN*) Group [V (LBVI*/LN*) P value
Patients 218 51 96 71
Age (yr) 59.7£11.5 59.4£9.1 57.3+12.6 58.4+11.7 0.367
Male:female 3.36 1.68 2.31 294 0.160
Tumor location
Upper 79 (36.2) 17 (33.3) 31 (32.3) 25 (35.2) 0.959
Middle 39 (17.9) 8 (15.7) 18 (18.8) 12 (16.9)
Lower 96 (44.0) 23 (45.1) 44 (45.8) 32 (45.1)
Whole 4(1.8) 3(5.9) 3(3.1) 2(2.8)
Tumor size
<5cm 141 (64.7) 35 (68.6) 65 (67.7) 47 (66.2) 0.929
>5cm 77 (35.3) 16 (31.4) 31 (32.3) 24 (33.8)
No. of retrieved LNs 21.2+5.7 221+8.0 22.0+5.0 2245+6.2 0.413
Histological type
Differentiated 85 (39.0) 22 (43.1) 38 (39.6) 32 (45.1) 0.801
Undifferentiated 133 (61.0) 29 (56.9) 58 (60.4) 39 (59.4)
Resection type
Subtotal 167 (76.6) 33 (64.7) 69 (71.9) 54 (76.1) 0.328
Total 51 (23.4) 18 (35.3) 27 (28.1) 17 (23.9)
5-year overall survival (%) 58.8 458 45.7 36.9 0.009

LBVI: Lymphatic and/or blood vessel invasion; LN: Lymph node.
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Figure 1 Survival curves of patients with stage II gastric cancer according to lymph node metastasis and lymphatic and/or blood vessel invasion. A:
Overall survival curve of the lymph node (LN)-positive patients (LN*) was significantly worse than that of the LN-negative patients ( LN) (P = 0.015); B: Overall survival
curve of the lymphatic and/or blood vessel invasion (LBVI)-positive (LBVI') patients was significantly worse than that of the LBVI-negative (LBVI") patients (P = 0.006).

Correlation analysis

Correlation analysis with the Spearman correlation coef-
ficient showed that LBVI and LN category ot the number
of positive LNs were significantly correlated (correlation
coefficient 0.255, 0.317; P < 0.001). There was a signifi-
cantly greater incidence and number of positive LNs when
LBVI was present than when LBVI was absent. Of the
122 patients with LBVI™ tumors, 71 (58.2%) had positive
nodes compared with 96 (30.6%) of the 314 patients with
LBVI tumors (P < 0.001). The average number of posi-
tive nodes in patients with LBVI" tumors was 1.59 com-
pared with 0.62 in patients with LBVI tumors (P < 0.001).

Survival
The 5-year overall survival was significantly longer in LN-
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negative patients compared with LN-positive patients
(56.1% vs 42.3%, P = 0.015; Figure 1A). There was a
significant difference in the 5-year overall survival be-
tween LBVI-positive and LBVI-negative tumors (39.6%
s 54.8%, P = 0.006; Figure 1B). Five-year overall survival
rates in each group were 58.8% (1), 45.8% (II), 45.7%
(IM) and 36.9% (IV), and there was a significant difference
in overall survival between the four groups (P = 0.009;
Figure 2).

Comparison of survival time in LN-negative gastric
cancer patients according to LBVI: The 5-year overall
survival rate was 58.8% in LN-negative gastric cancer
patients with no LBVI, and 45.8% in LN-negative pa-
tients with LBVI. There was a significant difference in
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Figure 2 Cumulative survival of Groups I -IV according to the status of
lymph node metastasis and lymphatic and/or blood vessel invasion. There
was a significant difference in overall survival between the four groups (P =
0.009). Moreover, there was a significant difference in overall survival between
Groups I and II (P = 0.022). However, the comparison of Group 1II with IV
revealed no significant difference (P = 0.482). LBVI: Lymphatic and/or blood
vessel invasion; LN: Lymph node.

overall survival between Groups [ and I (P = 0.022).
The 5-year overall survival rate was 42.3% in LN-positive
gastric cancer patients and 45.7% and 36.9% in Groups
Il and IV, respectively. By the paired log rank test, the
comparison of Groups Il and IV revealed no significant
difference (log rank test, P = 0.482).

Comparison of survival time between LN-negative
stage I gastric cancer patients with LBVI and LN-
positive stage Il gastric cancer patients: No difference
was observed in survival between group II and LN-posi-
tive patients (P = 0.924) or between each group (P = 0.753).

Cox regression analysis

To assess the independent prognostic relevance of sev-
eral parameters such as LBVI, in particular, with regard
to 5-year overall survival rate, the Cox proportional haz-
ard analysis, including lymphatic vessel invasion (LBVI
s LBVI), T category (T'1-T4a), metastatic tumor growth
within the LNs (LN 25 LN"), tumor histological type,
tumor location, type of surgical procedure (subtotal s
total), sex (male »s female), age, and tumor stage (Ila o5
[I'b) were determined. Multivariate analysis in all stage I
gastric cancer patients revealed that no factor influenced
patient prognosis independently. Multivariate analysis
in LN-negative patients showed that LBVI and age in-
dependently affected patient prognosis (P = 0.018, P =
0.036). However, the multivariate analysis did not detect
any independent impact of LBVI on 5-year overall sur-
vival in LN-positive patients (P = 0.512).

DISCUSSION

In the present retrospective study, the effect of LBVI on
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survival in patients with stage Il gastric carcinoma who
underwent D2 curative gastrectomy was investigated.
According to the study of del Casar ez al"? LBVI was
defined as either the presence of neoplastic cells with
fibrin clots, erythrocytes, or both within an endothelium-
lined space without erythrocyte extravasation into the
surrounding tissue, or by the presence of neoplastic
cells within a smooth-muscle-cell-lined space. We found
that 122 of the 436 patients (28%) were LBVI-positive.
Multivariate analysis LN-negative patients showed that
LBVI independently affected patient prognosis. How-
ever, multivariate analysis did not detect any independent
impact of LBVI on 5-year overall survival in LN-positive
patients. We also found that survival outcomes between
LN-negative stage Il gastric cancer patients with LBVI
and LN-positive stage Il gastric cancer patients were
similar, suggesting that it may be necessary to treat these
two groups as having the same malignant potential.

The incidence of LBVI in gastric cancer varies from
5.4% to 86%, with the lowest incidence of 20%-26.8%
reported in patients with node-negative tumors, using
routine pathological examinations with HE staining or
different staining methods with endothelial markers'>"7.
This could be caused, in part, by the different patient
populations included in the different studies. In our
analysis, 28% of stage I gastric patients who underwent
curative resection were found to have evidence of LBVI.
The incidence of LVBI was 19.0% (51/269) and 42.5%
(71/167) in LN-negative and LN-positive patients, re-
spectively.

In our study, the impact of LBVI on survival in pa-
tients with stage I gastric carcinoma who underwent D2
curative gastrectomy was investigated, and we found that
there was a significant difference with respect to survival
between LBVI-positive and LBVI-negative patients. By
proportional hazards analysis, LBVI was an independent
prognostic factor for survival. The mean and median
overall survival interval for patients with LBVI-positive
tumors was 52.9 and 38 mo, respectively, which was
significantly worse than that of the patients with LBVI-
negative tumors at 64.7 and 72 mo. The presence and
prognostic importance of LBVI have been investigated
previously in patients with gastric cancer by only a few
studies and a consensus was not reached"”"”. Several
studies have shown that LBVI can be a useful marker to
predict cancer recurrence and prognosis in gastric cancer
patientsm’w’”]. In contrast, the presence of LBVI showed
no prognostic value as an independent factor in the over-
all group of patients with curatively resected gastric can-
cer™ A possible explanation for the different results
in assessing the prognostic impact of LBVI could be the
methodological discrepancies in the various analyses.

In the current study, LBVI was not also an indepen-
dent prognostic factor in LN-positive stage I gastric
cancer. Liu et a/*” found that, in patients with TIN1MO
gastric cancer, the survival rate was not significantly dif-
ferent between those with and those without lymphatic
vessel invasion. Therefore, LBVI may not be a prognos-
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tic factor in LN-positive gastric cancer. In contrast, our
results showed that LBVI independently influenced
prognosis in LN-negative stage Il cancer patients, and
were in agreement with previous studies examining node-
negative gastric cancer, further supporting LBVI as a
potential marker of biological behavior. This observation
was subsequently supported in a study by Lee e7 al™,
which showed that LBVI was an adverse prognostic
indicator, independent of clinicopathological factors in
node-negative gastric cancer. The above-mentioned study
concluded that LBVI may provide useful information
for prognosis and clinical management in the subset of
patients with node-negative gastric cancer. More recently,
Kooby et al” showed that vascular invasion in node-neg-
ative patients was an independent predictor of poor out-
come, and identified more aggressive lesions independent
of tumor size and depth of invasion. This finding was
consistent with our results, in which a subgroup analysis
demonstrated that LBVI was independently associated
with poor outcome in patients with node-negative gastric
cancer. We also found that survival outcomes between
stage T3NO gastric cancer patients with LBVI and stage
[l gastric cancer patients with positive LN metastasis
were similar, suggesting that it may be necessary to treat
these two populations as having the same malignant po-
tential.

According to our results, a possible indication to inves-
tigate LBVI after radical gastric cancer resection might be
the case if there were no LN metastases detectable in con-
ventional pathohistological investigation. However, analy-
sis of various studies have shown that in 10.0%-30.1%
of tumor-cell-negative LNs, revealed by conventional
histopathological investigation, micrometastases were
detectable with immunohistochemistry, which have been
described as a negative prognostic factor™ ", Therefore,
it is recommended to investigate LNs in a more subtle
manner in patients with positive LBVI, so that detection
of micrometastases is made more cost-efficient and time-
saving, with selective immunohistochemical and gene-
amplifying investigations of the prepared LNs in patients
who have been previously classified as pNO.

However, there were some limitations in the present
study due to its retrospective nature, despite our efforts
to make a clinically and scientifically sound experiment
design. First, due to the inherent limitations of a retro-
spective study and the small sample size of this study,
the results require further investigation to reach a firm
conclusion. Second, the presence of LVBI was identified
by routine histological HE staining. The accuracy of the
identification of LBVI is affected by vatrious parameters.
A crucial factor is the number of reference slices ob-
tained from the primary tumor lesion and the level of se-
rious attention for LBVI in the histopathological routine
examination. Currently, the presence of LBVI is detected
by a routine HE staining method. How novel immuno-
histochemical lymphangio-markers may improve the sen-
sitivity and specificity of detection needs to be proved in
turther studies. The third limitation was the heterogene-

(49

Tag
Bnishideng®

WJG | www.wjgnet.com

Du CY et a/. Stage I gastric cancer

ity in clinical decision-making, surgical intervention and
pathological evaluation. Radical gastric cancer resection
was performed by several surgeons, and the specimens
were evaluated by several pathologists. These doctors
were trained in academic centers with experience in gas-
trectomy and the data are probably valid. Another limita-
tion of our study was the choice of overall survival as the
end point. In some ways this can be regarded as a powet-
tul end point, given that overall survival is a concrete end
point that we were able to ascertain reliably. Although
time to recurrence would be an interesting end point
to analyze, patients were not on a predefined follow-up
schedule and were observed at the discretion of the treat-
ing physician. Therefore, although we tried to collect re-
currence data for these patients, there were limitations to
the validity of investigating this end point due to the lack
of a predefined surveillance plan and schedule.

In conclusion, patients with LBVI™ tumors had a sig-
nificantly increased incidence and number of positive
nodes and a shorter 5-year overall survival. On multivari-
ate analysis, LBVI was an independent prognostic factor
in stage I gastric cancer patients with negative LNs. This
suggests that the presence of lymphovascular invasion
in stage Il gastric cancer patients may provide valuable
information to determine which patients would benefit
from radical surgery, adjuvant chemotherapy or radio-
therapy after surgery.

COMMENTS

Background

Surgical resection with regional lymphadenectomy is the treatment of choice for
patients with stage II gastric cancer. However, preoperative and intraopera-
tive staging to confirm stage 1I disease is difficult. Failure to distinguish stage
I from stage I disease may lead to under- or over-treatment. Therefore, the
identification of additional prognostic factors, which is timely and cost-efficient
as well as available, would help in detecting those patients with poorer progno-
sis among the different groups of patients with stage II gastric cancer.
Research frontiers

A retrospective study was conducted, attempting to clarify the risk factors and
to investigate the effect of lymphatic and/or blood vessel invasion (LBVI) on
survival in patients with stage I gastric cancer who underwent D2 curative
gastrectomy.

Innovations and breakthroughs

The study revealed that LBVI independently affected patient prognosis in lymph
node (LN)-negative patients but not in LN-positive patients with stage II gastric
cancer.

Applications

In LN-negative stage II gastric cancer patients, LBVI is an additional indepen-
dent prognostic marker, and may provide useful information to identify patients
with poorer prognosis. This suggests that the presence of LBVI in stage I
gastric cancer patients may provide valuable information to determine which
patients would benefit from radical surgery, adjuvant chemotherapy or radio-
therapy after surgery.

Terminology

LBVI is the critical step of tumor cell dissemination and metastasis in various
types of cancer. As the cancer stage advances, tumor cells invade blood ves-
sels and lymphatic vessels near the tumor.

Peer review

This is a retrospective clinicopathological study on the implication of LBVI in the
patients who received surgical therapy for gastric cancer. The results are impor-
tant and applicable to clinical practice and studies.
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