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Does histology really influence gastric cancer prognosis?
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Background: Gastric cancer (GC) is associated with poor survival despite curative-intent surgical resection 
and systemic therapy. Our objective is to examine the impact of histology on prognosis as well as the impact 
of linitis plastica (LP) on survival. 
Methods: The GC database at a single institution was evaluated for patients who underwent resection from 
2000 to 2015. Clinicopathologic characteristics were examined and descriptive statistics was used to analyze 
four groups of patients based on Lauren classification: intestinal (n=93), diffuse (n=20), diffuse with signet-
ring cell features (n=57), and LP (n=40). LP patients had diffuse GC but also presented with circumferential 
infiltration of the gastric wall for at least a third of the stomach length on endoscopy or imaging. Fisher’s 
exact test was used to compare groups; Cox regression was used for multivariate analysis and Kaplan-Meier 
method for survival. 
Results: Of 210 patients who underwent gastric resection, 112 (53%) were male with mean age 65.3 years 
(SD ±14.6 years). Intestinal GC patients were older at diagnosis but other patient demographics were similar 
between all groups. LP patients had a higher rate of R1 resection despite higher rates of total gastrectomy 
(P<0.01). Rates of perineural invasion (PNI) and nodal metastasis were higher in LP (P<0.001). The majority 
of intestinal GC patients (79%) had stage I/II disease compared to 70% of LP patients with stage III disease. 
Median overall survival (OS) was 13.7 months for LP, 79 months for intestinal, 97 months for signet-
ring cell, and not reached for diffuse GC (P<0.001). When stratified by stage, there were no significant 
differences in survival by histology for stage II and stage III patients. However, by Cox regression analysis, 
factors associated with worse survival included lymphovascular invasion (LVI), nodal disease, and presence of 
LP. Neutrophil-lymphocyte ratio (NLR), neoadjuvant and adjuvant therapy, and tumor regression grade did 
not influence survival on multivariate analysis.
Conclusions: Intestinal GC is thought to have a better prognosis. Interestingly, this study demonstrates 
similar outcomes in patients with intestinal, diffuse, and signet-ring cell GC. However, a subset of diffuse 
GC-LP was associated with an infiltrative pattern of disease characterized by PNI and LVI. Despite 
controlling for poor prognostic markers, LP was independently associated with a worse prognosis. More 
research is needed to identify methods of earlier diagnosis and effective systemic therapy to treat this 
aggressive disease.
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Introduction

In the past decade, advances in systemic therapy for 
gastric cancer (GC) have led to improved survival. 
Despite this, five-year overall survival (OS) ranges from 
36–53% in patients with stage II or higher treated GC  
(1-3). In western countries where routine screening is not 
performed, patients are often diagnosed at an advanced 
stage. Currently, clinical parameters such as tumor-node-
metastasis (TNM) staging have been the most reliable 
predictors of survival. Other prognostic factors include 
positive lymph node ratio and neutrophil-lymphocyte ratio 
(NLR), with higher positive lymph node ratio and higher 
NLR both suggestive of worse survival (4,5). Response 
to chemotherapy, as measured by tumor regression 
grade, has also been correlated with survival, though 
reports are conflicting (6). Predictive biomarkers under 
investigation include expression of human epidermal 
growth factor receptor 2 (HER2), a tyrosine kinase 
receptor involved in cell proliferation, apoptosis, and 
differentiation (7). HER-2 overexpression, which occurs 
more commonly in intestinal-type GC, was found to be 
associated with decreased survival (8). More recently, Li 
et al. demonstrated that a seven micro-RNA signature was 
associated with improved relapse-free survival and OS (9). 

Histology has been one of the earliest prognostic markers 
in GC. The Lauren classification divided GC into intestinal 
and diffuse subtypes (10). Intestinal-type GC occurs more 
frequently in elderly male patients and is thought to be 
associated with improved survival (11,12). In 2010, the 
World Health Organization (WHO) re-classified gastric 
adenocarcinoma into five major subtypes: tubular, papillary, 
mucinous, poorly cohesive, and mixed. Signet-ring cell 
gastric carcinoma, which is grouped with diffuse-type in 
the Lauren classification and poorly cohesive subtype in 
the WHO classification, has generally been associated 
with a worse prognosis, although some studies cite a more 
favorable prognosis. In addition, the impact of signet-ring 
cell on prognosis may be stage dependent (13-16).

Linitis plastica (LP) is a well-recognized clinical entity 
which is not part of any staging or classification schema 
but which has important implications for survival. LP is 
characterized by macroscopic thickening and rigidity of 
the gastric wall, lymph node metastasis, and peritoneal 
spread (17-19). Histologically, LP is a subset of diffuse-
type GC. In addition, foci of signet-ring cells are often 
present (20). Five-year OS rates for this disease range from 
0 to 20% despite multimodal therapy (21,22). The purpose 

of this study is to determine whether the reported impact 
of histology on prognosis is related to the association 
between LP and diffuse and signet-ring cell GC. Secondly, 
the management of gastric LP patients is controversial; by 
examining our institutional experience, we can assess long 
term outcomes for optimally treated LP patients. 

Methods

Study population

Prior to study initiation, approval from the institutional 
review board was obtained. The medical records of patients 
undergoing surgery for gastric adenocarcinoma from 2000 to 
2015 at a single institution were evaluated. Clinicopathologic 
characteristics were examined and patients were divided 
into four groups of patients based on Lauren classification: 
intestinal (n=93), diffuse (n=20), diffuse with signet-ring cell 
features (n=57), and LP (n=40). LP was defined as patients 
who had diffuse GC by histology but also presented with 
circumferential infiltration and thickening of the gastric wall 
for at least a third of the stomach length on endoscopy or 
by imaging. Endoscopically, these patients were classified 
as Borrmann type IV with infiltrative tumors and indistinct 
borders (23,24).

Staging work-up and treatment

Preoperat ive staging consisted of  a  combinat ion 
of  esophagogastroduodenoscopy (EGD) wi th  or 
without endoscopic ultrasound (EUS) and imaging by 
computed tomography (CT) and/or positron emission 
tomography (PET). Biopsies performed at an outside 
hospital were reviewed by pathologists at our institution 
to confirm the diagnosis of gastric adenocarcinoma. 
Eighty-four patients (40%) received neoadjuvant 
therapy. Patients underwent gastrectomy with a D1 
or modified D2 (with preservation of the spleen and 
distal pancreas except in cases of continuous spread) 
lymphadenectomy. After surgery patients who underwent 
neoadjuvant chemotherapy had their tumors evaluated 
by the pathologist for response to therapy and tumor 
regression was assessed. The scoring system for tumor 
response was as follows: no residual tumor [complete 
response, 0], marked response [minimal residual tumor, 
1], moderate response [2], and no definite response  
identified [3]. For statistical evaluation, patients with scores 
of 0 and 1 were combined and 2 and 3 were combined.
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Statistical analysis

Clinicopathologic factors were described by means and 
standard deviation for continuous variables and frequencies 
and percentages for categorical variables. Differences in 
variables between the four groups were evaluated by Fisher’s 
exact test and analysis of variance (ANOVA). Kaplan-Meier 
survival was used to determine median OS and log rank 
test was used to determine statistical significance between 
staging and histological groups. Univariate and multivariate 
Cox proportional hazard regression analysis was used to 
evaluate factors associated with survival and quantified 
by hazard ratio with 95% confidence interval (CI). Only 
variables with P value less than 0.15 from the univariate 
analysis were selected as candidate variables for Cox 
regression. Variable selection of Cox regression model was 
performed based on AIC criterion. A two-sided P≤0.05 was 
considered statistically significant. Statistical analysis was 
performed with R version 3.3.2 software (R Foundation for 
Statistical Computing, Vienna, Austria).

Results

From 2000 to 2015, 210 patients underwent resection 
for gastric adenocarcinoma. Of the cohort, there were 40 
patients who were clinically diagnosed with LP. These 
patients all had diffuse-type histology, though 72.5% also had 
foci of signet-ring cells. Table 1 compares clinicopathological 
variables between four groups of patients: intestinal (n=93), 
diffuse (n=20), diffuse with signet-ring cell (n=57), and LP 
(n=40). Patients with intestinal histology tended to be older 
(P<0.001) but there were no differences between the groups 
in terms of other clinical variables such as gender, ethnicity, 
preoperative body mass index, and preoperative stage. 
Administration of neoadjuvant chemotherapy differed among 
the four groups, with preoperative therapy occurring in 32%, 
35%, 50%, and 70% of intestinal, signet-ring cell, LP, and 
diffuse GC patients, respectively (P=0.008). Approximately 
50% of patients received adjuvant therapy, with the majority 
(63%) receiving adjuvant chemotherapy only. There were no 
differences in receipt of adjuvant therapy between the four 
groups. Seventy-five percent of LP patients underwent total 
gastrectomy compared to 32%, 42%, and 55% for signet-
ring, intestinal, and diffuse, respectively (P=0.006). On final 
surgical pathology, LP patients had a higher rate (27.5%) 
of positive surgical margins, perineural invasion (PNI), and 
lymph node metastasis (P<0.001). None of the LP patients 
had stage I disease but 70% were stage III compared to 41% 

with stage I and 12% with stage III for intestinal patients 
(P<0.001). 

The median OS for all pathologic stages, stratified by 
histology, was 14 months for LP, 79 months for intestinal, 
97 months for signet-ring cell, and not reached for diffuse 
GC patients (P<0.001) (Figure 1). Survival was then assessed 
for stage II and III patients who underwent surgery for 
curative-intent. LP patients still fared the worst with 
median OS of 13.7 months compared to 15.8, 30.7, and 
50.9 months for diffuse, signet-ring, and intestinal GC, 
respectively (P<0.001) (Figure 2). Kaplan-Meier survival 
curves were also constructed for LP patients. Median OS 
for stage II and III patients were 20.1 and 15.1 months, 
respectively (P=0.672) (Figure 3A). When survival was 
stratified by resection status, there was no difference in 
survival for R0, R1, and R2 resections (Figure 3B). Survival 
was also stratified by tumor regression grade (Figure 3C). 
Though there was a trend for improved survival in patients 
who had a complete or nearly complete response to 
neoadjuvant therapy, there were no statistically significant 
differences in survival based on treatment response. 

Univariate analysis was used to assess preoperative and 
pathologic variables associated with survival (Table 2).  
Patient characteristics and clinical parameters such as 
age, gender, ethnicity, BMI, and NLR did not influence 
survival. Preoperative nodal disease was associated with 
a worse survival (HR 1.86, 95% CI, 1.15–3.01, P=0.002). 
Interestingly, neither neoadjuvant nor adjuvant therapy 
were not associated with survival. Tumor regression grade 
also did not affect outcome. Histopathologic characteristics 
such as positive surgical margins, PNI, lymphovascular 
invasion (LVI), nodal metastasis, and higher pathologic 
stage were associated with worse survival (P<0.001). LP 
was also associated with worse survival (HR 3.45, 95% CI, 
2.19–5.44, P<0.001). 

In the Cox regression model, LVI and pathologically 
positive lymph nodes were associated with worse survival. 
Compared to total gastrectomy, subtotal gastrectomy was 
associated with better survival (HR 0.49, 95% CI, 0.30–0.79, 
P=0.004). For histology, when compared to intestinal-type, 
only LP was associated with worse survival (HR 1.85, 95% 
CI, 1.04-3.28, P=0.036). 

Discussion

Histology is a frequently cited prognostic factor in GC, 
with worse survival reported in diffuse-type and signet-
ring cell carcinoma. A concept related to histology is gastric 
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Table 1 Comparison of clinicopathologic variables

Variable Diffuse Intestinal Linitis Signet P

N 20 93 40 57

Age 63.7 (10.3) 70.1 (13.3) 63.4 (15.0) 59.5 (15.3) <0.001

Sex, n (%) 0.207

Female 8 (40.0) 37 (40.2) 23 (57.5) 30 (52.6)

Male 12 (60.0) 55 (59.8) 17 (42.5) 27 (47.4)

Ethnicity, n (%) 0.214

Asian 3 (15.0) 4 (4.3) 3 (7.5) 3 (5.3)

Black 3 (15.0) 2 (2.2) 3 (7.5) 4 (7.0)

Caucasian 11 (55.0) 76 (81.7) 30 (75.0) 42 (73.7)

Hispanic 2 (10.0) 9 (9.7) 2 (5.0) 4 (7.0)

Other 1 (5.0) 2 (2.2) 2 (5.0) 4 (7.0)

Preoperative BMI 26.1 (6.5) 28.4 (6.5) 25.8 (5.2) 28.9 (6.9) 0.058

Lymph node ratio 0.14 (0.25) 0.15 (0.26) 0.45 (0.34) 0.17 (0.26) <0.001

Neutrophil lymphocyte ratio 2.53 (1.59) 3.15 (1.68) 2.64 (1.84) 4.68 (13.49) 0.512

Preoperative T stage, n (%) 0.134

T1/T2 6 (30.0) 30 (32.3) 8 (20.0) 22 (38.6)

T3/T4 12 (60.0) 36 (38.7) 18 (45.0) 17 (29.8)

Unknown 2 (10.0) 27 (29.0) 14 (35.0) 18 (31.6)

Preoperative nodal status, n (%) 0.188

Negative 10 (50.0) 31 (33.3) 9 (22.5) 22 (38.6)

Positive 8 (40.0) 34 (36.6) 16 (40.0) 16 (28.1)

Unknown 2 (10.0) 28 (30.1) 15 (37.5) 19 (33.3)

Neoadjuvant therapy, n (%) 0.008

No 6 (30.0) 63 (67.7) 20 (50.0) 37 (64.9)

Yes 14 (70.0) 30 (32.3) 20 (50.0) 20 (35.1)

Adjuvant therapy, n (%) 0.085

No 9 (45.0) 43 (46.2) 14 (35.0) 22 (38.6)

Yes 11 (55.0) 39 (41.9) 25 (62.5) 33 (57.9)

Unknown 0 (0.0) 11 (11.8) 1 (2.5) 2 (3.5)

Type of gastrectomy, n (%) 0.006

Distal 4 (20.0) 19 (20.4) 5 (12.5) 13 (22.8)

Proximal 1 (5.0) 3 (3.2) 0 (0.0) 2 (3.5)

Subtotal 4 (20.0) 32 (34.4) 5 (12.5) 24 (42.1)

Total 11 (55.0) 39 (41.9) 30 (75.0) 18 (31.6)

Table 1 (continued)
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Table 1 (continued)

Variable Diffuse Intestinal Linitis Signet P

Surgical margins, n (%) <0.001

Negative 18 (90.0) 91 (97.8) 29 (72.5) 53 (93.0)

Positive 2 (10.0) 2 (2.2) 11 (27.5) 4 (7.0)

Perineural invasion, n (%) <0.001

No 7 (36.8) 57 (66.3) 11 (28.9) 24 (46.2)

Yes 12 (63.2) 29 (33.7) 27 (71.1) 28 (53.8)

Lymphovascular invasion, n (%) 0.274

No 7 (38.9) 38 (41.8) 9 (23.7) 20 (37.7)

Yes 11 (61.1) 53 (58.2) 29 (76.3) 33 (62.3)

Nodal status, n (%) <0.001

Negative 11 (55.0) 54 (58.1) 5 (12.5) 27 (47.4)

Positive 9 (45.0) 39 (41.9) 35 (87.5) 30 (52.6)

Tumor regression grade, n (%) 0.972

0/1 2 (14.3) 3 (21.4) 3 (17.6) 4 (23.5)

2/3 12 (85.7) 11 (78.6) 14 (82.4) 13 (76.5)

AJCC stage, n (%) <0.001

0 0 (0.0) 3 (3.2) 0 (0.0) 6 (10.5)

I 3 (15.0) 38 (40.9) 0 (0.0) 17 (29.8)

II 14 (70.0) 35 (37.6) 8 (20.0) 20 (35.1)

III 3 (15.0) 11 (11.8) 28 (70.0) 13 (22.8)

IV 0 (0.0) 6 (6.5) 4 (10.0) 1 (1.8)

Continuous variables reported as mean (standard deviation). BMI, body mass index; AJCC, American Joint Committee on Cancer.
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LP, which occurs in up to 20% of GC cases (25,26). LP 
has a variable histologic and clinical definition and is not a 
component of GC staging. We sought to examine whether 
the poorer survival reported in diffuse and signet-ring cell 
types may be partially attributed to the presence of LP. By 

separating LP from other histologic subgroups, we could 
better evaluate the individual impact of histology and of 
LP on survival. In comparing the four groups, expected 
differences were present. The majority of LP patients had 
stage III disease. The LP group also had a higher rate of 
microscopically positive resection margins despite a higher 
rate of total gastrectomy. Clinicopathologic parameters 
were similar among intestinal, diffuse, and signet-ring cell 
tumors. Pathologic factors of notable difference included 
low rate of PNI in intestinal tumors (34%) compared to 
high rates in LP (71%), and high rates of nodal metastasis 
in LP. After accounting for all clinicopathologic variables, 
gastric LP remained significantly associated with decreased 
survival on multivariate analysis. On the other hand, 
diffuse and signet-ring cell GC did not portend a worse 
survival compared to intestinal-type GC. These findings 
demonstrate that while there was a higher incidence of poor 
prognostic indicators in patients with LP, the presence of 
LP itself remained independently associated with worse 
outcomes. On the other hand, histology did not influence 
survival after controlling for other confounding variables. 

Neutrophilia and lymphopenia, and the resulting 
elevated NLR, has been shown to be associated with worse 
outcomes in early and advanced GC (4,25,26). Interestingly, 
our study did not demonstrate survival difference associated 
with NLR. One possible explanation is that NLR was 
evaluated as a continuous variable in our study. Perhaps 
there is a cutoff value or stratification in which NLR 
significantly affects survival. Additional work is needed to 
clarify the impact of NLR on prognosis in our study.

For many tumors, including esophageal and colorectal 
carcinoma, response to neoadjuvant therapy, particularly a 
complete pathologic response, improves long term survival 
(27,28). Tumor regression grade as a prognostic marker in 
GC has been variably reported. One of the earlier studies 
by Becker et al. did not demonstrate any patients with 
complete pathologic responses after treatment, however 
tumor regression was correlated with survival (6). In the 
current study, 12/62 (19.4%) patients had a complete 
or marked response to neoadjuvant chemotherapy, and 
only 4/62 (6.5%) exhibited a complete response on final 
pathology. In other studies, tumor responses were also low, 
with less than 25% of patients with a significant response 
while >50% of patients had minimal response (29-31). 
Many of these reports also failed to show a statistically 
significant relationship between response to neoadjuvant 
therapy and survival. As with the current study, one possible 
explanation is the low complete or near complete response 

Figure 3 Survival stratified by presence of linitis plastica (LP), 
resection status, and tumor regression grade. (A) Survival for 
patients with gastric linitis plastica; (B) survival in LP by resection 
margin status; (C) survival in LP by tumor regression grade.
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Table 2 Univariate and multivariate analysis of factors associated with survival

Variable
Univariate Multivariate 

Hazard ratio (95% CI) P Hazard ratio (95% CI) P

Sex 0.322

Male Reference

Female 0.83 (0.58–1.20)

Age 1.00 (0.99–1.01) 0.914

Ethnicity 0.217

Caucasian Reference

Asian 0.46 (0.17–1.24)

Black 0.56 (0.24–1.28)

Hispanic 1.63 (0.66–4.03)

Other 2.21 (1.39–3.53)

Preoperative BMI 0.97 (0.94–1.00) 0.081

Lymph node ratio 9.14 (5.27–15.84) <0.001 2.61 (1.18–5.76) 0.018

Neutrophil lymphocyte ratio 0.99 (0.95–1.02) 0.450

Preoperative T stage 0.003

T1/T2 Reference

T3/T4 1.49 (0.91–2.44)

Unknown 2.30 (1.42–3.71)

Preoperative nodal stage 0.002

Negative Reference

Positive 1.86 (1.15–3.01) 1.83 (1.04–3.22) 0.036

Unknown 0.45 (0.26–0.79) 1.50 (0.89–2.53) 0.132

Neoadjuvant therapy 0.776

No Reference

Yes 0.94 (0.63–1.41)

Adjuvant therapy 0.764

No Reference

Yes 1.13 (0.78–1.67)

Unknown 1.22 (0.60–2.50)

Type of gastrectomy <0.001

Total Reference

Distal 0.59 (0.19–1.89) 0.63 (0.34–1.15) 0.131

Proximal 0.60 (0.19–1.91) 1.79 (0.52–6.13) 0.356

Subtotal 0.45 (0.29–0.69) 0.49 (0.30–0.79) 0.004

Table 2 (continued)
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rate to neoadjuvant therapy in GC. 
The management of LP remains controversial. Some 

authors argue that long term survival is rarely possible in 
this disease (18,32). However, a recent study by Blackham 
et al. found comparable survival between optimally resected 
LP patients and non-LP patients with advanced disease, 
with median OS of 25–56 months (33). Our cohort consisted 
of 40 LP patients, which though small is comparable to 
other series. We did not find survival differences among 

LP patients based on stage and completeness of resection. 
Among gastric LP patients, only 50% received preoperative 
chemotherapy. Patients who did not receive neoadjuvant 
therapy were often treated in the earlier period of the study, 
which is also true for the entire cohort. A higher percentage 
of patients (63%) did received adjuvant chemotherapy or 
chemoradiation. It is unclear which factors, such as patient 
refusal, poor functional status, or lack of access contributed 
to the low rates of administration of neoadjuvant and 

Table 2 (continued)

Variable
Univariate Multivariate 

Hazard ratio (95% CI) P Hazard ratio (95% CI) P

Surgical margins <0.001

Negative Reference

Positive 3.88 (2.28–6.62)

Perineural invasion <0.001

 No Reference

Yes 2.00 (1.37–2.92)

Lymphovascular invasion <0.001

No Reference

Yes 2.92 (1.88–4.53) 2.13 (1.25–3.61) 0.005

Nodal stage <0.001

Negative Reference

Positive 3.31 (2.21–4.97) 1.74 (1.07–2.85) 0.027

Tumor regression grade 0.419

0/1 Reference

2/3 0.64 (0.22–1.89)

Final stage <0.001

 I Reference

II 2.13 (1.25–3.65)

III 6.16 (3.58–10.63)

IV 5.83 (2.76–12.34)

Histology <0.001

Intestinal Reference

Diffuse 1.14 (0.54–2.42) 1.02 (0.43–2.45) 0.962

Linitis 3.45 (2.19–5.44) 1.85 (1.04–3.28) 0.036

Signet-ring cell 0.86 (0.53–1.39) 1.08 (0.65–1.79) 0.757

BMI, body mass index.
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adjuvant therapy and to what extent they contributed to the 
lower survival. Therefore, despite optimal resection, the low 
rate of multimodal therapy in this aggressive disease likely 
partially contributed to the decreased survival in this study. 

Another potential contributor of decreased survival is 
the presence of occult metastatic disease. In resected stage 
II and III patients, linitis plastic still fared the worst with 
median OS of only 13.7 months. Though patients were 
explored for metastatic disease prior to resection, routine 
peritoneal washings were not performed in the earlier study 
period. Many studies have demonstrated the association 
between free intraperitoneal tumor cells and poor survival 
and peritoneal recurrence (34-36). It is possible that LP 
patients had a greater likelihood of undiagnosed peritoneal 
disease and hence survival rates were lowered. Within the 
entire cohort, not just LP, there were also a few patients 
who had negative peritoneal nodule biopsies that were 
found to be metastatic disease on final pathology. These 
patients were included because we also wanted to examine 
their outcomes. Interestingly these patients had similar 
survival to those with advanced disease without peritoneal 
metastasis, though there are too few patients to make 
adequate comparisons.

This study attempts to differentiate between the effect 
of histology and of LP on GC outcomes. Here, we defined 
LP as diffuse GC of Borrmann IV classification with 
circumferential thickening for at least a third of the stomach 
length. By a more uniform characterization of gastric LP, 
comparisons can be made between studies regarding LP. 
This will hopefully facilitate a greater understanding of this 
disease. Our data analysis was limited by the retrospective 
nature of this study and its inherent biases. Also, in addition 
to limitations mentioned above, we were limited by our 
ability to abstract data from patients to what was available 
from chart reviews. As such, information such as reasons for 
omission of chemotherapy were lacking for some patients. 
Lastly, the time interval of the study was relatively long, so 
there was heterogeneity in the management of patients.

 This study demonstrates that outcomes in GC remain 
poor despite multimodal therapy and improvement in 
systemic therapy. Still, it is clear that too often LP patients 
are not diagnosed at an early and potentially curable stage. 
The biological behavior of LP may be different from 
other subtypes. As yet, there are no biological markers to 
distinguish LP from other types of GC. With continued 
advances, perhaps a molecular characterization of GC will 
help to diagnose the disease at an earlier stage and allow for 
better selection of optimal therapy. 

Conclusions

In contrast to prior reports, this study suggests that 
histology has minimal impact on GC outcomes. The 
presence of LP and nodal metastasis appear to be more 
important prognostic variables. Despite improvement 
in multimodal therapy, novel prognostic and predictive 
markers, as well as a greater understanding of the biology 
of LP need to be developed to improve survival in this 
aggressive malignancy. 
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