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Abstract: Background: Signet ring cell carcinoma (SRC) of the stomach is a histological type based on 

microscopic characteristics. SRC's clinicopathological characteristics and prognosis are still controversial. This 

study compared the clinicopathological features and prognosis of patients with SRC carcinoma with those with non-

signet ring cell carcinoma of the stomach (NSRC) Patients and methods: We retrospectively analyzed data from 

109 patients who had gastric carcinoma, including 30 SRC and 79 NSRC. Results: No significant differences 

existed with respect to age, tumour size, depth of invasion and lymph node metastasis between the patients with 

SRC histology and NSRC. The overall survival not affected by different histopathological types of gastric 

carcinoma (P= 0.699). Conclusion: Patients with SRC histology do not have a worse prognosis than those with 

NSRC. 
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1- Introduction 
Worldwide, gastric cancer is the fourth 

commonest cancer in terms of incidence and the third 

commonest cause of cancer-related deaths, with an 

estimated 952,000 new cases and 723,000 deaths every 

year [1]. 

Gastric cancer can be classified histologically 

into various types. Signet ring cell carcinoma is a 

distinct histological type with cells containing 

abundant intracytoplasmicmucin. Additionally, 

although the incidence of gastric cancer is decreasing, 

the proportion of signet ring cell cancer (SRC) in 

gastric cancer was reported to be increasing in recent 

years. It has been reported that 3.4% to 29 % of gastric 

cancers are signet ring cell carcinomas [2]. 

Although some studies have reported on the 

clinicopathological features and prognosis of signet 

ring cell carcinoma of the stomach, results have been 

inconsistent, with some studies reporting a better 

prognosis compared with other gastric cancers and 

others reporting a worse prognosis [3]. 

Based on histologic findings that SRC is poorly 

cohesive and has a propensity to invade via 

submucosal and subserosal routes, worse prognosis of 

SRC or diffuse-type gastric cancer has been suggested 

by early Western studies [4]. However, several 

noncomparative Asian studies have begun to question 

this idea [5,6] and only a large-volume study from the 

United States demonstrated that after adjusting for age, 

SRC does not necessarily portend a worse prognosis 

[7]. 

 

2. Patients and methods 
All patients are evaluated properly for accurate 

staging and underwent all routine lab. Investigations as 

abdominal us, MSCT pelviabdomin and chest and 

upper endoscopy in addition to endoscopic US and 

PET/CT in some selected cases. 

Among 109 patients who were diagnosed with 

gastric cancer 34 patients underwent curative surgery. 

10 patients underwent total gastrectomy and D2 

lymphadenectomy (4 laparoscopic and 6 open surgery), 

14 patients underwent distal radical gastrectomy (10 

laparoscopic and 4 open surgery),10 subtotal radical 

gastrectomy (4 laparoscopic and 6 open surgery). All 

patients had a feeding jejonostomy for early enteral 

feeding. 

All patients candidates for surgery by initial 

imaging had a diagnostic laparoscopy, 31 patients out 

of 109 had peritoneal and omental deposits by and 

were ruled out of surgery. 

Postoperative specimens are properly evaluated 

for pathological staging as T, N, and safety margins. 

Statistical analysis 
Data was analyzed by SPSS version 21 (IBM Inc., 

USA). Data were described as frequencies 

(percentages). Differences in distributions between the 

variables examined were analyzed by chi-square test. 

PFS and overall survival were detected in both groups. 

Survival analysis was done using Kaplan-Meier 

method to determine OS and PFS. Log rank (Mantel-

Cox) test was used to examine difference between 

survivals of different groups. Probability (p-value) 

equal or less than 0.05 was considered significant. 
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3. Results 
We retrospectively analyzed data from 109 

patients who had gastric carcinoma, including 30 SRC 

and 79 NSRC. A total of 30 patients diagnosed as 

SRCC, 22 patients were males and 8 Females. The 

mean age of the patients was 31.2 ± 9.5 years. The 

clinicopathological characteristics of 30 patients with 

SRC and 79 patients with NSRC were compared 

(Table 1). No significant differences existed with 

respect to age, tumor size, depth of invasion and lymph 

node metastasis.  

 

Table 1. Clinicopathological findings in patients with signet ring cell carcinoma and non-signet ring cell 

carcinoma of the stomach 

  
Non Signet ring carcinoma 

(n = 79) 

Signet ring carcinoma 

(n = 30) 
P-value 

Age in years Mean ± SD 51.564 ± 13.1 48.00 ± 11.4 = 0.197* 

Sex Female 50 (63.3%) 22 (73.3%) 
= 0.323** 

 Male 29 (36.7%) 8 (26.7%) 

Primary Tumour T3 

Classification T4 
 

35 (44.3%) 

44 (55.7%) 

14 (46.7%) 

16 (53.3%) 
= 0.825** 

Regional LN Classification 
 

 

N0 27 (34.2%) 14 (46.7%) 

= 0.405** 
N1 13 (16.5%) 2 (6.7%) 

N2 22 (27.8%) 9 (30.0%) 

N3 17 (21.5%)(%16.6) 5 ذ 

*T-test analysis was used to compare the mean difference between the two groups 

**Chi-square Test analysis was used to compare the difference in proportions 

 

 

As shown in table 2 the site of metastasis not affected by different histopathological types of gastric carcinoma 

except ascites which occurred more with SRC with significant pvalue (P= 0.031). 

 

 

Table 2. Metastasisof signet ringcell carcinoma and adenocarcinoma 

  
Adenocarcinoma 

(n = 79) 

Signet ring carcinoma 

(n = 30) 
P-value* 

Metastasis 
No 31 (39.2%) 13 (43.3%) 

= 0.430 
Yes 48 (60.8%) 17 (56.7%) 

HFLS 
No 54 (68.4%) 26 (86.7%) 

= 0.053 
Yes 25 (31.6%) 4 (13.3%) 

Ascites 
No 73 (92.4%) 23 (76.7%) = 0.031 

Yes 6 (7.6%) 7 (23.3%) 

Omental Metastasis 
No 58 (74.4%) 20 (66.7%) 

= 0.485 
Yes 21 (26.6%) 10 (33.3%) 

Lung Metastasis 
No 

Yes 

72 (91.1%) 

7 (8.9%) 

25 (83.3%) 

5 (16.7%) 
= 0.202 

 

The overall survival at one year (NSRC=18% & 

SRC=17%)) and at two years (NSRC=5% & SRC =4%) 

with insignificant p value (P= 0.699) (Fig. 1). Also 

progression free survival not affected in both groups 

(P= 0.494) (Fig. 2). 

Ten patients (33.3%) with SRC of the stomach 

underwent curative surgery while 24patients (30.4%) 

with NSRC underwent curative surgery. 

 

4. Discussion 
 SRC of the stomach is a histological type based 

on microscopic characteristics. SRC's 

clinicopathological characteristics and prognosis are 

still controversial [3]. 

The incidence of SRCC is found in 8% to 30% of 

gastric cancers [8]. In this study, 27.5% of the total 

patients had SRC. 

Earlier reports showed that SRC type gastric 

cancer appears to be more frequent in female patients 

[6]. The reason SRC gastric cancers are predominant 

in younger and female patients remains unclear. There 

is a theory that histology may be influenced by sex 

https://link.springer.com/article/10.1007/s10120-013-0234-1
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hormones but more research is needed to investigate 

the association between age, sex and gastric cancer 

histopathological type [9]. In our study the SRC was 

more common in males (73.3%) than females (26.7%) 

and this was also similar to the demographics reported 

in the previous studies [6,7].  

 

 

 
Figure1: The overall survival of the two pathological group 

 

 
Figure2: The progression free survival of the two pathological group 

 

 

Conversely, in advanced gastric cancer, the 

prognosis of SRC is more controversial and is 

commonly thought to be poor. This was first suggested 

in retrospective studies [10,11,12]. 

Liu X et al., reported that 5-yr survival rate of 

patients with SRC was 36.2%, which was significantly 

shorter than that in patients with NSRC. Multivariante 

analysis showed that signet ring cell was an 

independent prognostic factor. However, this result 

could be related to the higher proportion of advanced 

stage tumors among SRC patients. In order to exclude 

the influence of disease stage at the time of 

presentation, they performed a subgroup analysis by 

tumor stage, which showed no significant differences 

in overall survival rates between SRC and NSRC in 

stage I and II. However, in stage III tumors, the 

prognosis was poorer in SRC than NSRC [13]. while 

we found no significant difference among the types of 

advanced gastric carcinoma. Our results were similar 

to those of Jiang et al. who reported no significant 

difference in survival between SRC and non-SRC 

patients with advanced gastric cancer [14]. 

Asian researchers found that SRC is not 

necessarily prognostically worse than non-SRC. 

However, heterogenecity of the patients included in 

the study and the small sized group including 

https://link.springer.com/article/10.1007/s10120-013-0234-1
https://link.springer.com/article/10.1007/s10120-013-0234-1
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unresected or non-curatively resected cases, early-

stage disease, and even metastatic disease. In addition, 

most studies compared SRC with heterogeneous non-

SRC tumors after merging them into a single group. 

In order to accurately clarify the prognosis of 

SRC Stage-adjusted analysis is mandatory, which may 

explain why Western countries that have low EGC 

prevalence have reported that SRC has a poor 

prognosis. However, Asian countries with their highly 

accepted early detection programs, a standardized 

surgical procedure, and prevailing adjuvant therapy 

have recently criticized this idea. 

They have tried to compare the prognosis 

between SRC and non-SRC; however, the small 

sample size has been a limitation. 

A recent American study utilizing Surveillance, 

Epidemiology, and End Results data adopted stage 

adjustment to overcome these limitations and 

demonstrated that SRC is not a negative prognostic 

indicator. 

However, concerns exist regarding the reliability 

of staging and the application of the exact definition of 

SCS as a large proportion of the patients did not 

undergo surgical resection.
15

 

Several studies strongly suggested a poor 

prognosis in cases of SRC, including a French study, 

which also suggested that the prognostic predictors in 

SRC differed from those in non-SRC. 

According to the French study, SRC histology 

was a poor prognostic factor. Several case reports also 

expressed concerns about the risk of SRCs in EGC. 

39 cases of overt bone metastasis were reported 

by Kobayashi in patients with EGC, most of whom 

had SRCs and poorly differentiated carcinomas.
16 

 

In conclusion 

We found that patients with SRC histology do not 

have a worse prognosis than those with NSRC 

carcinoma of the stomach. 

Results should be confirmed by prospective 

studies and larger sample size. 
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