
Vijay Moorthy. (2024). Gastric Signet Ring Cell Carcinoma - Clinicopathological and Molecular Profile in 

Indian Population. MAR Oncology & Hematology (2024) 4:5 
 

 
 

Gastric Signet Ring Cell Carcinoma - Clinicopathological and 

Molecular Profile in Indian Population 

Vijay Moorthy*1, Dr. Roshni Dasgupta2, Dr. Samrudhi Joshi3, Dr. Delvin Kumar4 

 

*Correspondence to: Vijay Moorthy, India. 

 

Copyright.  

© 2024 Vijay Moorthy. This is an open access article distributed under the Creative Commons Attribution   

License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original 

work is properly cited. 

Received: 23 May 2024 

Published: 03 June 2024 

      DOI: https://doi.org/10.5281/zenodo.11515584

MAR Oncology & Hematology (2024) 4:5 
 
Research Article  
 



Vijay Moorthy, MAR Oncology & Hematology (2024) 4:5. Page 2 of 7 

Vijay Moorthy. (2024). Gastric Signet Ring Cell Carcinoma - Clinicopathological and Molecular Profile in 

Indian Population. MAR Oncology & Hematology (2024) 4:5 

 

 

 

Introduction 

Despite a steady decline in occurrence, gastric cancer is one of the most prevalent and deadly neoplasms in 

the world [1]. According to GLOBOCAN 2018, stomach cancer is the fifth most prevalent neoplasm and the 

third most lethal malignancy, accounting for an estimated 783,000 deaths in 2018 [2]. There are five 

histopathological subtypes of gastric adenocarcinoma, including tubular, papillary, mucinous, poorly cohesive 

(including signet ring cell carcinoma), and rare variants according to the World Health Organization (WHO) 

classification [3]. In most parts of the world, the incidence of stomach cancer has been steadily declining over 

the last several decades [4]. These downward trend can be attributed to the unexpected success in prevention, 

such as improvements in the treatment of H. pylori infection [5]. However, gastric signet ring cell carcinoma 

(GSRC), a subtype of stomach cancer, is on  the rise in Asia, Europe, and the United States, 35-45% of new 

adenocarcinoma cases [6,7].  Recent studies have shown that gastric signet ring cell carcinoma (GSRC) has 

poor response to chemo or radiation therapy and it be should be considered a distinct gastric malignant entity 

[8]. 

 

Pathological and molecular sets of GSRC demonstrate different features of poor cohesion and differentiation 

according to the WHO, Japanese Gastric Cancer Association, and Laurén classifications [9].  

There is a scarcity of Indian literature that focuses on clinical, pathological and molecular profile which 

determines outcomes of GSRC. This study aims to analyse the clinicopathological and molecular profile of 

GSRC in the Indian population.  

 

Methodology 

This study included patients with pathologically identified morphology of Gastric Signet Ring Cell (GSRC) 

carcinoma between June 2021 to September 2022. This was a hospital-based prospective study.  

Data was collected using questionnaire to analyse risk factors, clinical and molecular profile. Prognosis was 

assessed with the help of imaging scans and telephonic conversations.   

Data was analysed by standard statistical method where descriptive statistics was performed, and categorical 

variables were expressed as percentages whereas continuous variables were expressed as mean.  
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Results 

Clincal profile: 

A total of 52 patients were screened out of which 21 patients were included in this study period who had 

morphology of GSRC amongst which 12 (57.14%) were males and remaining were female. These patients 

had a mean age of 52 years and 7 (34%) patients of GSRC were less than 40 years of age. 17 (80%) patients 

presented with locally advanced or metastatic disease. Other patient demographics are as depicted in table 1. 

 

Risk factor analysis : 

This study indicates the possible risk factors are smoking, chronic atrophic gastric changes, H.pyroli 

infections. Pylorus and distal stomach involvement as pathology site was also one of these risk factors.  

 

Pathological profile: 

At the end of this analysis, 7 (33.33%) were alive for more than one year of which 4 patients survived for more 

than two years. Three-year OS was seen in 4 (19%) patients.  

Molecular characteristics as Comprehensive Genomic Profiling (GCP) was done in six patients of which one 

patient had ERRBB2 amplification, two patients had ARID1A2 mutation (one patient did not respond to PARP 

inhibitor while other patient was not treated with PARP inhibitor), one patient had FGFR2 amplification and 

CCNE mutation was observed in one patient. High MSI was found in one patient who had the longest survival 

and lived for 8 years. PDL1 was positive in one patient who did not respond to immunotherapy and died after 

5 months of diagnosis. CDK6/MET amplification was seen in one patient and low HER 2 expression (HER2-

2+, with FISH negative) was found in one patient.  

 

Characteristics Patients N (%) 

Age (Mean) 53 years , (range of  18-68) 

Gender 

Male 

Female 

 

12 (57.14%) 

  9 (42.86%) 

Advanced/Metastatic disease  17 (80%) 
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Risk Factors 

H. Pylori infection 

Chronic atrophic gastric changes 

Smoking history 

Secondary malignancy 

Family history  

 

3 (14.28%) 

4 (19.04%) 

2 (9.52%) 

1 (4.72%) 

1 (4.72%) 

Pathology Site 

Pylorus & distal stomach involvement 

Intestinal type 

Diffuse 

 

18 (85.71%) 

3  (14.28%) 

8 (38.09%) 

 

Table 1: Patient demographics with Signet Ring Cell Carcinoma 

 

Discussion 

The prognosis of GSRC in advanced gastric cancer is controversial. Some reports suggest a worse prognosis, 

while others suggest that the presence of GSRC in gastric adenocarcinoma is not an independent predictor of 

prognosis after adjustment for the stage. But in most studies, GSRC was at a more advanced stage, suggesting 

a more aggressive GSRC phenotype and lower R0 resection rate [17], which could explain the poorer 

prognosis in some studies. This hypothesis is supported by results from several studies in which GSRC had a 

worse prognosis [18,19,20]. our study shows 51% of gastric cancer has signet ring morphology which is higher 

than western data, and median age is 55 years with 30 % belonging to less than 30 years of age. Our data also 

found that signet ring morphology are more common in distal stomach than proximal stomach and 80% 

presents with metastatic disease.  

 

Additionally, the research highlights the significance of a thorough genetic profile and MSI status in gastric  

signet ring cell cancer. Research was done on a very small sample size; larger sample sizes will provide more  

insight on gastric signet ring cell carcinoma profile which can help in identification of potential target to  

manage this aggressive carcinoma. 
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Conclusion 

Given that gastric signet ring cell carcinoma has the worst prognosis compared to existing standards of care, 

it warrants further investigation as a distinct entity. In-depth molecular analysis needs to be carried out in order 

to determine possible therapeutic targets. Proteomics and single-cell genomics play a key role in identifying 

distinct molecular and genomic markers in signet cells that may be targets for therapeutic intervention. The 

study further highlights the significance of MSI status and a thorough genetic profile in gastric signet ring cell 

cancer. The study used a rather limited sample size; larger sample sizes will provide more information on the 

management of stomach signet ring cell cancer. 

 

References 

[1] Thrift AP, El-Serag HB. Burden of Gastric Cancer. Clin Gastroenterol Hepatol. 2020 Mar;18(3):534-542.  

doi: 10.1016/j.cgh.2019.07.045.  

[2] Ferlay J, Ervik M, Lam F, et al. Global Cancer Observatory: Cancer Today. Lyon, France: International  

Agency for Research on Cancer; 2018. [03/20/2019].  

[3] Arnold M, Abnet CC, Neale RE, et al. Global burden of 5 major types of gastrointestinal cancer. 

Gastroenterology. 2020;159(1):335–349.e15. doi: 10.1053/j.gastro.2020.02.068.  

[4] Van Cutsem E,, Sagaert X,, Topal B,, et al. Gastric cancer. Lancet. 2016;388(10060):2654–2664. doi:  

10.1016/S0140-6736(16)30354-3.  

[5] Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer statistics 2018:  

GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J  

Clin. 2018;68(6):394–424. doi: 10.3322/caac.21492.  

[6] Pernot S, Voron T, Perkins G, Lagorce-Pages C, Berger A, Taieb J. Signet-ring cell carcinoma of the  

stomach: impact on prognosis and specific therapeutic challenge. World J Gastroenterol. 2015;21(40):11428– 

11438. doi: 10.3748/wjg.v21.i40.11428  

[7] Mariette C, Carneiro F, Grabsch HI, van der Post RS, Allum W, de Manzoni G. Consensus on the  

pathological definition and classification of poorly cohesive gastric carcinoma. Gastric Cancer. 2019;22(1):1– 

9. doi: 10.1007/s10120-018-0868-0. 

 



Vijay Moorthy, MAR Oncology & Hematology (2024) 4:5. Page 6 of 7 

Vijay Moorthy. (2024). Gastric Signet Ring Cell Carcinoma - Clinicopathological and Molecular Profile in 

Indian Population. MAR Oncology & Hematology (2024) 4:5 

 

 

 

[8] Li Y, Zhu Z, Ma F, Xue L, Tian Y. Gastric Signet Ring Cell Carcinoma: Current Management and Future  

Challenges. Cancer Manag Res. 2020 Sep 3;12:7973-7981. doi: 10.2147/CMAR.S268032.  

[9] Lemoine N, Adenis A, Bouche O, et al. Signet ring cells and efficacy of first-line chemotherapy in  

advanced gastric or oesogastric junction adenocarcinoma. Anticancer Res. 2016;36(10):5543–5549.  

[10] Ferro A,, Peleteiro B,, Malvezzi M,, et al. Worldwide trends in gastric cancer mortality (1980–2011), 

with predictions to 2015, and incidence by subtype. Eur J Cancer. 2014;50(7):1330–1344.  

[11]. Brusselaers N,, Maret-Ouda J,, Konings P,, et al. Menopausal hormone therapy and the risk of esophageal  

and gastric cancer. Int J Cancer. 2017;140(7):1693–1699.  

[12]. Mc Menamin UC,, Kunzmann AT,, Cook MB,, et al. Hormonal and reproductive factors and risk of  

upper gastrointestinal cancers in men: a prospective cohort study within the UK Biobank. Int J Cancer.  

2018;143(4):831–841.  

[13]. Praud D,, Rota M,, Pelucchi C,, et al. Cigarette smoking and gastric cancer in the Stomach Cancer  

Pooling (StoP) Project. Eur J Cancer Prev. 2018;27(2):124–133.  

[14]. Borch K,, Jönsson B,, Tarpila E,, et al. Changing pattern of histological type, location, stage and outcome  

of surgical treatment of gastric carcinoma. Br J Surg. 2000;87(5):618–626.  

[15]. Pinto-De-Sousa J,, David L,, Seixas M,, et al. Clinicopathologic profiles and prognosis of gastric  

carcinomas from the cardia, fundus/body and antrum. Dig Surg. 2001;18(2):102–110.  

[16]. Piessen G,, Messager M,, Leteurtre E,, et al. Signet ring cell histology is an independent predictor of  

poor prognosis in gastric adenocarcinoma regardless of tumoral clinical presentation. Ann Surg.  

2009;250(6):878–887.  

[17]. Heger U, Blank S, Wiecha C, Langer R, Weichert W, Lordick F, Bruckner T, Dobritz M, Burian M,  

Springfeld C, et al. Is preoperative chemotherapy followed by surgery the appropriate treatment for signet ring  

cell containing adenocarcinomas of the esophagogastric junction and stomach? Ann Surg Oncol.  

2014;21:1739–1748.  

[18]. Zu H, Wang H, Li C, Xue Y. Clinicopathologic characteristics and prognostic value of various  

histological types in advanced gastric cancer. Int J Clin Exp Pathol. 2014;7:5692–5700. 

 



Vijay Moorthy, MAR Oncology & Hematology (2024) 4:5. Page 7 of 7 

Vijay Moorthy. (2024). Gastric Signet Ring Cell Carcinoma - Clinicopathological and Molecular Profile in 

Indian Population. MAR Oncology & Hematology (2024) 4:5 

 

 

 

[19]. Kim DY, Park YK, Joo JK, Ryu SY, Kim YJ, Kim SK, Lee JH. Clinicopathological characteristics of  

signet ring cell carcinoma of the stomach. ANZ J Surg. 2004;74:1060–1064.  

[20]. Li C, Kim S, Lai JF, Hyung WJ, Choi WH, Choi SH, Noh SH. Advanced gastric carcinoma with signet  

ring cell histology. Oncology. 2007;72:64–68. 

 

 

 

 

 

 

 

 

 

 

Medtronic 

https://news.medtronic.com/index.php?s=20303

