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Abstract: Gastric cancer (GC) is responsible for 9% of cancer deaths worldwide. Over 950,000
new cases are diagnosed each year, and about 90% of them are in advanced stage, requiring
chemotherapy. In Europe there has been research based on pre- and postoperative chemotherapy
treatment, using 5-fluorouracil, epirubicin, cisplatin, capecitabine, and docetaxel. Chemotherapy
significantly impairs the quality of life of patients; however, the final effects are not always sat-
isfactory. There is scientific evidence that gastric mucus tumors and signet ring cell carcinomas
have a pattern of specific signatures, that distinguish them from other gastric cancer subtypes,
and may be associated with a poor response to systematic treatment. Signet ring cell carcinoma
is less chemosensitive than others, and the increase in the percentage of signet ring cells cor-
relates with resistance to chemotherapy. Perioperative chemotherapy in advanced signet ring cell
carcinomas is an independent factor of poor prognosis and survival, which is explained by the
toxicity of neoadjuvant treatment. Therefore, curative surgical resection enhanced by standard-
ized lymphadenectomy remains the recommended gold standard in GC therapy. According to
presented studies, early detection and aggressive treatments for this subtype of GC is a reasonable
approach. This review paper is mostly addressed to physicians who are interested in updating
to the state of the art concerning different subtypes of gastric carcinoma.

Keywords: gastric cancer, signet ring cells, CDHI, TP53, advanced stage, gastrectomy, adju-
vant chemotherapy

Introduction

Gastric cancer (GC) is the fifth most frequently diagnosed cancer' and the fourth cause
of cancer death worldwide, with a median overall survival of <12 months for advanced
stage.? It is perceived as a one of the major public health problems.? It is a heteroge-
neous disease with different genetic and molecular alterations.* The average age of
morbidity for patients with GC is more than 50 years of age, and it is very rare in the
younger population.>® Less than 10% of patients are below 45 years of age (early-onset
gastric carcinoma).’ In the recent years, a decrease in the overall incidence has been
observed. However, recent studies have shown that the incidence of signet ring cell
carcinoma (SRCC) subtype has been constantly increasing.!®"!* This tendency toward
higher percentage of SRCC cases of gastric adenocarcinoma can largely be explained
by changes in the pathological classifications of cancers.'*

Nowadays, the concept of multistage carcinogenesis is widely accepted and
confirmed in many reports. It is a multistage process specified by different types of
mutations and epigenetic alterations in the bunch of multiple genes, which finally lead
to development of the malignancy. Recognition patterns of GC, including cell cycle
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regulators, factors that regulate apoptosis, microsatellite
instability, multidrug resistance proteins, factors that influ-
ence cell membrane properties, module of HER2 expres-
sion, and agents that impact on the progression of GC and
peritoneal metastasis, are important signatures in the early
diagnosis of this disease.!>!¢

Prevention of GC remains a major priority. Additionally,
patients displaying high risk should be directed for early
detection and chemoprevention. Surgical resection enhanced
by standardized lymphadenectomy is still the gold standard
in GC therapy."”

In the recent decades, different pathohistological clas-
sification systems have been established for GC. However,
there is still a question as to which classification should
be followed to make patient-specific decisions, regarding
diagnosis and treatment.'® The most common classification
of gastric carcinoma is the Lauren’s classification, which
was established in 1965. It differentiates intestinal and dif-
fuse types of GC, which show distinguishing features like
morphology, genetics, clinical characteristics, progression
pattern, and epidemiology."

Diffuse-type GC is created by poorly cohesive single cells
with no gland formation and is often referred to as SRCC,
because of the frequent presence of signet ring cells. Intesti-

nal-type GC contains glandular or tubular components with
various degrees of differentiation and is associated with intes-
tinal metaplasia of the gastric mucosa and with the presence
of Helicobacter pylori bacterium.?**' Later, the indeterminate
type was added to describe an uncommon histology.!*? It is
important that signet ring cell adenocarcinomas are always
classified, by definition, as “undifferentiated type” or “diffuse
type”; however, not all GCs classified as “undifferentiated”
or “diffuse” type are signet ring cell cancers.

The present review summarizes the data about the differ-
ent methods available for the treatment of SRCC of stomach
based on current medical knowledge and research conducted
in this field.

Classification of the gastric SRCC

SRCC was initially included in the “unclassified” type of
GC for diagnostics and research purpose; however, since the
publication of a paper in 1990, the WHO classified the signet
ring cell adenocarcinoma as one of the specific types of GC,
which is shown in Figure 1. According to WHO’s classifica-
tion, SRCC has been described as a weakly cohesive type of
carcinoma, mostly encompassing tumor cells with leading
cytoplasmic mucin and a crescent-shaped nucleus quirkily
located.?2* The WHO classification published in 2010 seems

Mucinous Signet ring cell Hepatoid Parietal cell Endodermal sinus
adenocarcinoma carcinoma adenocarcinoma carcinoma tumor
) Other poorl . .
Papillary poorly Adenosquamous . Undifferentiated
. cohesive . Carcinosarcoma )
adenocarcinoma . carcinoma carcinoma
carcinomas
Tubular Carcinoma with Malignant Embryonal
adenocarcinoma’ lymphoid stroma rhabdoid tumor carcinoma
. . Mixed adeno-
Squamous cell Mucoepidermoid .
. . neuroendocrine
carcinoma carcinoma )
carcinoma
. . Paneth cell Oncocytic
Choriocarcinoma : f
carcinoma adenocarcinoma

Figure | WHO classification of all types of gastric tumors, including signet ring cell carcinoma.
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to present the most detailed pathohistological diversification,
as it includes all types of gastric tumors, even those of very
low frequency.® Histological and microscopic characteris-
tics reveal the presence of signet ring cells in over 50% of
the tumor in SRCC.?2® There are no interactions between
round-shaped cells. They contain a number of large vacuoles
filled with mucins, which are secreted from the cells.” As a
result, it could play a role in carcinogenesis. SRCC shows a
specific process of oncogenesis, which differentiates it from
other types of GC. The two main pathologic processes at the
cellular level involve the loss of cell—cell adhesion molecules
and accumulation of mucin in large vacuoles.'* Some SRCCs
have mutations in E-cadherin which is encoded by the CDH I
gene. Its role in carcinogenesis and epithelial-mesenchymal
transition (EMT) has been widely studied in many types of
cancer,’*¥ but in SRCC E-cadherin is thought to be involved
earlier in tumor initiation.*? Other adherence molecules could
be also involved in some cases, such as somatic mutations of
f-catenin/APC genes or dysregulation of the Wnt/f-catenin
pathway.?? Moreover, expression of CDH1 and other adher-
ence molecules could be downregulated upstream among
various signaling pathways. However, the mechanisms and
pathways underlying mucin secretion and accumulation in
cells are not well recognized.

Considering the epidemiology of SRCC, it is more fre-
quent in women than non-SRCC, occurring among younger
patients of age ranging from 55 to 61 years, 7 years before
the occurrence of non-SRCC.'"** SRCC also differs in the
clinical features from non-SRCC. It is more frequent in
the middle stomach and is associated with more advanced
stages (mostly displaying as stage 4, T3/T4, and N2 cancers).
However, according to some reports, SRCC is more frequent
in early gastric cancer (EGC) than in advanced stage, which
relates to peritoneal carcinomatosis.***

It is reported that the biological behavior of SRCC differs
from other cell types. However, the controversial clinical
outcomes of the SRCC are uncertain and depend on whether
they are diagnosed at an early or advanced stage. Most studies
have described a worse prognosis for this type of GC com-
pared to other subtypes, while others reported no significant
differences.?363734 Some studies reported favorable 5-year
survival rates for SRCC compared to other cell types.!%4>4
Moreover, in studies comparing SRCC with other cell types
in EGC, it was observed that SRCC had better prognosis
with lower lymph node metastasis, for which endoscopic
resection is suggested as the treatment.** However, these
results are not confirmed, and it is advisable to treat patients

by gastrectomy with lymph node dissection.*¢3%46 Reports of
the clinicopathological characteristics and the prognosis of
SRCC of the stomach are conflicting and appear to depend
on the stage of the cancer at the time of diagnosis.

Differential prognostic implications of
SRCC

The prognosis of SRCC in all the available studies has been
reported as equivalent or better than for other gastric adeno-
carcinomas in the early stage. The largest published study
by Ha et al analyzed retrospectively 1,520 patients who
underwent a curative gastrectomy, with early SRCC vs early
undifferentiated carcinoma (mucinous, poorly differentiated
adenocarcinoma) and early differentiated carcinoma (well or
moderately differentiated tubular adenocarcinoma, papillary
adenocarcinoma). The analysis showed that patients with
SRCC had a better survival rate than patients with other
gastric adenocarcinomas. The lower rate of lymph node
metastasis and better prognosis indicate the endoscopic
mucosal resection (EMR) as the way of treatment for patients
with early SRCC, limited to the mucosa, with size less than
2 cm and with no lymphatic involvement.**

The later studies have presented similar prognosis of
SRCC after gastrectomy. Kwon et al retrospectively studied
769 patients with gastric carcinoma, who underwent gas-
trectomy from 1999 to 2009. Within a selected group, 326
patients (42.4%) displayed EGC and 443 patients (57.6%) had
advanced gastric cancer (AGC). Fifty-one patients (15.6 %)
had SRCC in EGC; there were important differences in age,
sex, macroscopic type, location, and size between SRCC and
the differentiated histological type. Fifty-seven patients (12.9
%) displayed SRCC in AGC. Age, location, sex, macroscopic
type, size, perineural invasion, N stage, and hepatic metastasis
were visibly different between SRCC and the differentiated
histological type. The overall survival rate was different
between SRCC and other cell types (P<0.001). Among all the
study cases, age and TNM stage were important factors for
predicting survival.** Patients with SRCC displayed similar
clinicopathological characteristics with undifferentiated his-
tology. The survival of patients with SRCC reflected a better
prognosis in patients with undifferentiated gastric carcinoma.

A similar retrospective review was undertaken by Kuni-
saki et al includingl,450 patients, among whom 174 had
SRCC (early, 120; advanced, 54). It was found that patients
with early SRCC had a significantly better survival rate
than those with non-SRCC, with no difference in the extent
or number of lymph node metastases.** The study of Jiang
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et al identified 211 patients with SRCC from a population
of 2,315 patients with GC who were cured by gastrectomy.
There was significant difference in the survival rate between
SRCC and non-SRCC patients in the early stage.** The same
conclusion (P=0.0104) was made by Hyung et al in a study
comprising patients with EGC who had undergone gastrec-
tomy (263 patients with SRCC), and by Otsuji et al (P<0.05)
in a study with a cohort of 1,498 patients (among 154 patients
diagnosed with SRCC, 94 were in early stage).*’43

A study performed by Zhang et al among a group of
218 patients with SRCC and 1,221 patients with non-SRCC
showed that the overall 5-year survival was 44.9% and
36.0% for patients with SRCC and non-SRCC (P=0.013),
respectively. Multivariate analysis indicated that lymph node
metastasis and curative resection were significant factors
affecting the survival rate.*

Only two studies have shown that the prognosis of
patients with SRCC was similar to those with non-SRCC
of the stomach.** One was conducted by Kim et al who
compared the overall 5-year survival of all the patients with
SRCC carcinoma (60.2%) with patients with non-SRCC
(48.9%) (P<0.01), among a total of 2,358 patients (8.7%
with SRCC).* The second comparison made by Gronnier
et al concluded that the 5-year overall survival benefit in
SRCC patients (85% vs 76%, respectively; P=0.035) was
not significantly different from non-SRCC patients . A better
overall survival was observed in this study, which may be
related to the younger age of SRCC patients.®

Some studies have indicated endoscopic treatment,
including EMR or endoscopic submucosal dissection (ESR),
as an alternative way to gastrectomy. In the early cases of
GC, the risk of lymph node metastasis is expected to be very
low, perioperative outcomes are better, and long-term results
are comparable.' Kang et al evaluated the histological type,
invasion depth, lymphovascular invasion, and lymph node
metastasis. They concluded that endoscopic resection may
be an optional treatment for small mucosal gastric SRCCs,
but should be performed only under strict indications.*

In the next study performed by Gotoda et al, patients
displayed well to moderately well-differentiated tumor, of
size less than 3 ¢cm and devoid of submucosal invasion, as
well as patients with a well-differentiated, restricted, and
nonulcerated submucosal lesion (T1sm1), of size less than 3
cm and showing no chance of lymph node metastasis.’! The
indications for endoscopic resection are the subject of addi-
tional research and various guidelines have been established
to define them. They are based on two well-known prognostic
factors for survival — limitation to the mucosa and invasion to

lymph nodes. Therefore, it is highly essential to qualify every
case of SRCC for appropriate surgery and consequently with
extended lymphadenectomy, and also to add postoperative
chemotherapy when indicated.

Conversely, the prognosis of SRCC is commonly defined
as poor in AGC. Most studies showed significantly worse
S-year survival rate among patients with SRCC than with
non-SRCC.*#3° However, other small studies did not indicate
a significantly worse prognosis for SRCC.#4345485253 [p g
retrospective study, performed by Kim et al, 3,702 cases of
GC, who underwent operation between 1981 and 1991, were
investigated to compare the clinicopathological features of
signet ring cell GC with other cell types. Among them, 450
patients (12.2%) displayed signet ring cell GC. SRCC in
early stage was less invasive and showed decreased lymph
node metastasis, whereas advanced stages of signet ring cell
GCs are characterized as highly invasive with higher level
of lymph node metastasis in comparison to other cell types.
In AGCs, the prognosis of patients displaying the signet
ring cell type was significantly worse than for the other
types. This might be related to the characteristics of AGCs
with signet ring cell type, which are associated with a large
tumor size, extensive lymph node metastasis, and a deeper
invasion, than other histological types. In conclusion, this
group suggested that signet ring cell GC may display unique
biological behavior.*

Similar results were achieved by Kunisaki et al, Otsuji et
al, and Chon et al.***>* The survival of stage-matched intesti-
nal-type SRCC tumors in a cohort of Western patients was the
subject of study by Bamboat et al. In a prospective review, a
group of 569 patients was divided into three histological sub-
groups based on the Lauren’s classification. The risk of death
from GC was the lowest for stage I SRCC and the highest for
stage III SRCC.'" Moreover, Kwon et al indicated factors for
predicting the prognosis, which encompassed age and TNM
stage.> Li et al stated that surgical curability, besides TNM
stage, is an independent factor affecting survival. Therefore,
curative surgical operation with extended lymph node dissec-
tion is recommended in advanced stage of SRCC.3*

The retrospective analysis undertaken by Jiang et al
compared 211 patients with SRCC and 2,104 patients with
non-SRCC, showing that in AGC, there was no significant
difference in survival rate between these types of GCs and
that the signet ring cell histology was not an independent
predictive factor.*?

The largest study carried out by Taghavi et al, including
more than 10,000 cases of SRCC and non-SRCC, showed
that the signet ring cell histology was not a prognostic factor
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for the tumor stage in AGC but was associated with more
aggressive tumors.!' However, in this research there are
some confounding factors, which were unknown, eg, type
of resection and perioperative treatment. Despite being the
largest analysis, according to Pernot et al, this review does
not close the debate, because patients with SRCC at a more
advanced stage did not have a worse prognosis.'*

In conclusion, the prognosis of advanced-stage SRCC is
controversial. However, most of the reports present a worse
prognosis, suggesting a more aggressive SRCC phenotype
and lower RO resection rate,* which may be explained by a
poorer prognosis. Nevertheless, there are single reports which
showed that the presence of the signet ring cell histology is
not an independent predictor of prognosis.

Genomic alterations of gastric SRCC
To investigate the significance of the different gene alterations
among patients with SRCCs of the stomach, some studies
have been investigated to reveal the molecular characteristics
of this subtype of GC (Figure 2).

In a study conducted by Muta et al,*® the significance of
E-cadherin gene alterations was examined among twenty-
two SRCCs of the stomach: 12 advanced cancers and ten

\

Figure 2 Genes with most frequent alterations in signet ring cell carcinoma.

intramucosal, using the PCR single-strand conformation
polymorphism method, on exons 5-9 and the adjacent 30-40
bp intron sequences of the E-cadherin gene. The obtained
results indicated that in two of the ten intramucosal cancers,
mobility shifts were notable; also, two of the 12 advanced can-
cers displayed aberrations in the E-cadherin gene, mostly in
the intramucosal lesions. This group showed that E-cadherin
gene mutations are a mutational event in the development
of SRCC of the stomach. Additionally, direct sequencing
confirmed the distribution of mutations in the E-cadherin
gene, including branch point sequence in the intron, which
is responsible for RNA splicing. The group suggested that
branch point mutations play a significant role in the functional
modifications of E-cadherin in SRCC of the stomach.

In the study performed by Wei et al,”’ the speculation of
the prognostic and targeted therapy value in gastric SRCC by
exploring the mutation profile of FRBB3 was investigated.
Samples from 92 patients with advanced gastric SRCC were
collected for analysis, where ERBB3 mutation was screened
using next-generation sequencing and ERBB2 expression
was tested by immunohistochemistry. The study demon-
strated that 15.2% of gastric SRCC patients displayed ERBB3
mutation, providing a potential subgroup of gastric SRCC

N
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patients for targeted treatment of ERBB pathway. However, no
difference of overall survival was observed, mainly because
of the relatively small sample size and low ERBB2-positive
rate in SRCC patients.

The first whole genome screening on high-content signet
ring cell (HSRCC) tumors was investigated by Shu et al.*®
HSRCC belongs to diffuse type of GC, has relatively low
mutation rate, increased occurrence of TP53 alterations,*
foci deletion in FHIT, amplifications of multiple oncogenes
like CCNE1, FGFR2, CD44, as well as enriched mutations in
cell adhesion-related genes.® In this study, higher frequency
of amplification in MYC and BCAS!I genes was described,
and decreased mutation level in RHOA and ARID1A genes,
which in fact support the outcome for genetic differences
between HSRCC and other subtypes of diffuse GC. Impor-
tantly, increased level of GC-specific fusions, CLDNI8—-ARH-
GAP26/6, has been detected in HSRCC.

Shu et al revealed a total of 949 genes, which had at
least one somatic non-silent single nucleotide variant or
small insertion—deletion mutation in coding region. Six
significantly mutated genes were displayed: 7P53 (25%),
CDHI (15.6%), PIK3CA (12.5%), ERBB2 (6.3%), LCEIF
(6.3%), and ORS8J1 (6.3%), but not the well-described SMGs
altered genes in diffuse subtype of GC, such as SMAD4,
ARID1A, and RHOA, which may highlight possible various
genomic characteristics of SRCC from other diffuse types
of GC. Despite low alteration rate in RHOA, various muta-
tions were detected in its regulatory factors, like RhoGAPs
(GTPase-activating protein, including ARHGAPI, ARH-
GAPS5, and ARHGAP26) or RhoGEFs (GDP/GTP-exchange
factor, including ARHGEF2, ARHGEFS5, ARHGEF33, and
ARHGEF40). Additionally, protein—protein interaction (PPI)
network analyses revealed 107 cell adhesion-related mutant

genes, showing the significant role of cell adhesion pathway
in SRCC tumorigenesis.

Treatment strategies considering the
clinical features of SRCC

Due to large discrepancies in the reports published so far
about the treatment of SRCC, further clinical trials in this area
are needed, especially in Western countries. Currently, there
is no higher-level evidence, specifically in SRCC patients,
and therefore all recommendations are rather weak. Proposed
management algorithm of patients with SRCC is shown in
Figure 3. Patients with very EGC (less than 3 cm in size, with-
out ulceration, and with no metastasis to lymph nodes and
to the peritoneum), might be redirected for EMR and ESR.#
Additionally, early SRCC of the stomach generally has the
same clinical characteristics as depressed-type of early gastric
cancer; therefore, it is impossible to achieve R0 resection in
most cases via EMR. It is also important not to follow only
endoscopic resection in these cases, because at the period of
presentation, patients are already at an advanced stage of the
disease and need a total gastrectomy. When patients are also
positive for CDH mutations, then a preventive radical total
gastrectomy with extensive lymphadenectomy is suggested.

It is very difficult to establish the guidelines for the non-
surgical treatment of GC. Various options exist, which are
adopted by different continents, such as perioperative che-
motherapy, adjuvant chemotherapy, or adjuvant chemoradio-
therapy. Unfortunately, there is still no final perception on the
sensitivity of gastric SRCC toward chemotherapeutic drugs.

In the advanced stage of gastric SRCC, occurrence of
signet ring cells is in itself a sign of weak prognosis. This
is mainly provoked by metastasis to lymph nodes and to the
peritoneum at the time of diagnosis.®! Unfortunately, radical

T1 NO
Early gastric . .
SRCC Endoscopic gastric
Nonulcerated — treatment
and less than (ESR)
2-3 cmin size
MDT
. Adjuvant
Z«;t:;ﬁl:: ———— Gastrectomy chemotherapy
2T2 N1-3 / or radiotherapy
Advanced
gastric SRCC Potentially Palliative
unresectable treatment

Figure 3 Proposed management algorithm for patients with SRCC.

Abbreviation: SRCC, signet ring cell carcinoma; MDT, multidisciplinary team; ESR, endoscopic submucosal dissection.
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resection and aggressive chemotherapy are not sufficient to
avoid the recurrence, which is observed in almost half of the
patients. For SRCC of stomach with peritoneal metastasis,
cytoreductive surgery (CRS) and hyperthermic intraperito-
neal chemotherapy (HIPEC) might be applied as a treatment
strategy, which allow for a better response rate.

Among patients with SRCC of the stomach, chemore-
sistance is often encountered; therefore, targeted molecular
therapy is a novel approach to prevent cancer metastasis. Tar-
geting EMT might allow for selectively approaching tumor
cells with gained motility. Mutations in Snail, Slug, and Twist,
and activation of the phosphatidylinositol 3 kinase (PI3K)/
AKT axis, Wnt/f-catenin signaling pathway, and transforming
growth factor B have been reported in the pathogenesis of
gastric SRCC. Therefore, they constitute important targetes
for chemical inhibitors and small interfering RNA (siRNA)
therapy, which can improve the prognosis of advanced SRCC
patients.526

The details of the studies considering endoscopic treat-
ment and gastrectomy, including study characteristics, treat-
ment type, and treatment effects, are presented in Table 1.
There is no consensus on the type of surgery to be performed,
since total or subtotal gastrectomy can be performed in
advanced gastric SRCC. However, radical gastrectomy with
lymph node dissection is the gold standard for treatment of
GC, and the current literature favors minimally invasive sur-
gery.® Complete gastrectomy may be done among patients
presenting with weakly differentiated histological subtype,
such as when situated in the angularis section of the stomach.%

Adjuvant chemotherapy
There are no specific studies which assessed the popular
hypothesis that SRCC is less chemosensitive than non-SRCC.
A retrospective study by Messager et al including 924 cases
of resected SRCC was investigated to compare the survival of
patients with SRCC treated with and without perioperative che-
motherapy (based mainly on a fluorouracil-platinum doublet
or triplet regimen). Perioperative chemotherapy provides no
survival benefit in patients with gastric SRCC.% Other authors
have found perioperative chemotherapy to be an independent
predictor of poor survival (higher postoperative morbidity
and negative oncologic outcomes), connected with toxicity
of neoadjuvant treatment.” Conversely, another retrospective
study performed by Heger et al showed that the response to
neoadjuvant chemotherapy is rare in gastric SRCC, and that
it is, however, associated with better outcome.>

The choice of drugs for treatment of advanced gastric
SRCC is empirical. 5-Fluorouracil or platinum, which are

most often used in the perioperative setting, are the common
options. Rougier et al showed that combination of 5-fluoro-
uracil and cisplatinum is the most effective way in terms of
tumor response in AGC with metastasis.”! However, the aim
of the Hultman’s et al’s investigation was to show ex vivo
sensitivity of GC tumor cells among the analyzed patients, as
well to compare it to popular cytotoxins and lately discovered
drugs used in targeted therapies. The investigation revealed
that SRCC and diffuse-type cases displayed significantly
higher sensitivity to different drugs, like docetaxel, doxo-
rubicin, and mitomycin C, in comparison to intestinal-type
GC." Another study indicated that docetaxel-based regimen
is favorable to provide longer survival and lower risk of recur-
rence and death.” In addition, Kim et al indicated the poten-
tial benefit of taxane-based chemotherapy, but the benefit
was limited to a reduced number of patients.” Another study
revealed that the most effective treatment with an acceptable
toxicity profile involves combining docetaxel, fluorouracil,
and leucovorin/ oxaliplatin. It may allow curative resection
in initially unresectable patients.’>7¢

On the other hand, the retrospective analysis carried
out by Cunningham et al showed no significant difference
between survival and tumor location, time, period of treat-
ment, or administration of adjuvant therapy, among patients
who underwent surgery.”” In a retrospective study, Lu et al
analyzed a cohort of 2,199 consecutive patients with GC.
First-line chemotherapy was not found to be associated with
better survival. It also seemed that the three-drug regimen
had statistically non-significant detrimental effects. In
addition, the results had not been affected by the surgery
status of patients, because the stratified analyses showed
that there was no much difference in the results between the
patients receiving surgery and those who did not undergo
operation.”

According to Lemoine et al’s study, patients with
advanced gastric SRCC seemed to benefit less from chemo-
therapy. Objective response to chemotherapy rate was signifi-
cantly lower in SRCC patients (5.3% vs 28.1%, P=0.0004).
Progression-free survival was not significantly different
between SRCC and non-SRCC patients (median =3.8 vs 4.9
months, P=0.07). Overall survival was significantly shorter in
SRCC patients (median =5.6 vs 9.4 months, P<0.008). How-
ever, in multivariate analysis, SRCC was not an independent
prognostic factor for overall survival.”

Another way of administering chemotherapy is by
HIPEC. In gastric SRCC, CRS and HIPEC should be
restricted to highly selective patients. Konigsrainer et al
tried to evaluate the treatment protocol for SRCC. There are
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Table | Characteristics of different studies, indicating the observed treatment effects in SRCC patients

cancer, 65 weakly differentiated
cancer, 91 signet ring cells,

26 weakly differentiated with
SRCC, 4| mixed, 10 medullary
cancers, and 91 weakly cohesive
cancers were investigated

results displayed that SRCC is not more
aggressive than differentiated cancer
and may be considered a candidate for
endoscopic treatment

Study characteristics Treatment type Treatment effects Reference
822 EGC lesions from 789 Endoscopic Postoperation biopsies showed the Kang et al,
probands: 498 differentiated treatment aggressiveness of SRCC in EGC, and the 2017%

A retrospective study was
performed on |2 cases of early
signet ring cell gastric cancer

Magnification
endoscopy with
narrow band

Using standard endoscopy, all probands
displayed a pale, flat lesion without
occurrence of mucosal abnormality, like

Phalanusitthepha
et al, 2015¢%

ring cell early gastric cancer;

a retrospective analysis was
conducted on 126 patients,
who had undergone endoscopic
submucosal dissection between
2007 and 2012

large tumor size was the only significant
factor concerning endoscopic size
underestimation. The rate of endoscopic
size underestimation was preferably higher
in tumors with a size 220 mm

with average age of 61 years. imaging elevation, ulceration, or depression.

Majority of the lesions were Investigating magnification endoscopy

stage Tla (83%), some were with NBI, irregularities in the glands and

also T1b (17%). The mean lesion microvasculature consistent with early

size was |.4 cm gastric cancer were characteristic within
the observed group. Additionally, “stretch
sign”, an elongation or expansion of the
architectural structure was detected

The main goal of the study was Endoscopic Multivariate analysis highlighted that large Kim et al, 2014¢

to assess the factors related to submucosal tumor size was the only important factor

incomplete resection in signet dissection related to incomplete resection. Moreover,

Among 3,010 patients operated
on for GA, patients with pTis or
pT1 tumors were chosen and
compared between the SRCC
and non-SRCC groups. The main
goal was to compare the 5-year
survival rate between groups

Total gastrectomy

SRCC morphologic subtype is not a
negative prognostic factor in early GC in
comparison to more advanced GC; better
survival could be related to the younger
age of SRCC patients

Gronnier et al,
2013%

early gastric cancer with
differentiated and signet ring-cell
histology undergoing surgery
was performed

signet ring celltype histology can be best
treated by gastrectomy with lymph node
dissection

The retrospective study Subtotal Patients with SRCC displayed close Kwon et al,
encompassed 769 patients gastrectomy clinicopathological features with 2014%

with gastric carcinoma who undifferentiated histology; the survival of

underwent gastrectomy, SRCC cases reflected a better prognosis in

including 42.4% with early patients with undifferentiated GC; among

gastric cancer and 57.6% with AGC patients, SRCC patients had a worse

advanced gastric cancer prognosis than other cell types

Study of patients with Gastrectomy Patients with early gastric cancer with Lee et al, 2010%

The study was done on a cohort
of 618 patients randomized
during surgery to subtotal (315)
or total (303) gastrectomy, with
no intraperitoneal or distant
spread, no less than 6 cm from
the proximal edge of the tumou
to the cardia, and it was possible

to remove the tumor entirely

Total and subtotal
gastrectomy

Both types of gastrectomy have similar
survival probability; however, the authors
suggested that subtotal gastrectomy
might be a better option, which has been
associated with an improved nutritional
status and quality of life

Bozzetti et al,
1999¢¢

Abbreviations: AGC, advanced gastric cancer; EGC, early gastric cancer; GA, gastric adenocarcinoma; NBI, narrow band imaging; pTl, tumor invades lamina propria or
submucosa; pTis, carcinoma in situ: intraepithelial tumor without invasion of the lamina propria/high grade dysplasia; SRCC, signet ring cell carcinoma.
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very few scientific reports about the management of SRCC
with peritoneal metastases. That study compared the sys-
temic chemotherapy consisting of 5-fluorouracil, folic acid,
docetaxel, and oxaliplatin with CRS and HIPEC, applying
cisplatin. Following complete cytoreduction and HIPEC, the
progression-free survival was 6.2 months. However, complete
CRS could only be achieved in 72% of patients. In summary,
CRS and HIPEC cannot be recommended for patients with
SRCC and peritoneal metastases in general.*®

Conclusion

Signet ring cells constitute an intermediate stage of squamous
and adenocarcinoma cell or a glandular or mucin-secreting
component in a squamous cell carcinoma. The prognosis of
SRCC in all mentioned studies has been described as equiva-
lent as or better than for other gastric adenocarcinomas in
the early stage. Conversely, the prognosis of SRCC in AGC
is rather poor, and most studies showed significantly worse
S-year survival rate among patients with SRCC than with
non-SRCC.

SRCC of the stomach is considered to be less chemosensi-
tive than non-SRCC type. The reason may be covered by a
specific sensitivity profile, displaying greater sensitivity to
taxane-based chemotherapy. The old combination of che-
motherapy consists of epirubicin, cisplatin, and fluorouracil,
which may not be as effective in SRCC. Additionally, the
benefit of chemotherapy is also controversial in a periopera-
tive setting.

Deep understanding of the molecular changes associ-
ated with SRCC of the stomach is needed to guide surgical
and medical therapy. The first whole genome screening on
HSRCC was investigated by Shu et al.! This study provides
a broad overview of the clinical and genomic features of
SRCC, informing the importance of frequent alterations in
chemotherapy response among SRCC patients.

SRCC is a rare form of adenocarcinoma that predomi-
nantly affects the stomach, and a lot of investigations need
to be carried out to improve the prognosis and treatment
aspects of this disease.
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