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Abstract
Aim: The aim of this study was to evaluate the clinicopathological features and prognosis of gastric Signet Ring
Cell Carcinoma (SRCC) including measurement of tumor markers (CEA, CA 19-9) and CRP.
Material and method: There were 19 patients with histopathological diagnosis of signet ring cell carcinoma of
the stomach. Clinicopathological parameters, including gender and age of the patients, duration of symptoms, size
and location of tumors, depth of invasion (T stage), lymph node metastasis status (N stage), distant metastasis (M
status) and operative details, were collected retrospectively. CEA, CA 19-9 and CRP levels were measured in all
patients.
Results: The mean age of the patients was 63.74 ± 15.07 (range 37-90 years). Median survival time was 17.4 ±
10.7 month (range 4-48 months). The mean CA 19-9 level was 14.4 ± 23.1 (0.8-101.6), CEA level was 91.9 ± 227.2
(0.46-989) and CRP level was 1.79 ± 1.19 (0.3-3.7). Sixteen patients were classified as stage III or IV disease. Five
patients were operated with total gastrectomy and 9 patients with gastroenterostomy due to unresectable tumor.
Conclusion: Clinicopathological behavior of gastric SRCC is still debated. In this serial, most of the patients
with gastric SRCC were diagnosed and treated in last stages of their diseases. Although CA 19-9 and CEA levels
were inceased in some patients with SRCC, diagnostic value of these markers is debated.Another marker CRP was
found normal in most of the patients with gastric SRCC in this serial.
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Introduction
Although gastric carcinoma shows declining incidence in last
years, it is one of the gastrointestinal cancer with high morbidity and
mortality. World Health Organization (WHO) was classified the gastric
adenocarcinoma into four predominant histological types. These
are tubular adenocarcinoma, papillary adenocarcinoma, mucinous
adenocarcinoma (MAC) and signet ring cell carcinoma (SRCC) [1].
SRCC is a descriptive term used for a specific type of mucin-producing
adenocarcinoma. Intracytoplasmic mucin pushes the nuclei one side
of cell and cause the typical appreance of signet ring in these tumor
cells. Approximately 95 % of SRCC originates from stomach. It can
also be arised from colon, breast, gallbladder and pancreas [2]. The
clinicopathological characteristics and prognosis in patients with
SRCC of the stomach are still controversial. Some studies reported that
early-stage gastric SRCC was associated with a better prognosis than
non-SRCC, others claimed that SRCC had a prognosis similar to nonSRCC [3-8].
Many tumor markers can be useful for the management of patients
with cancer. Carcinoembryonic antigen (CEA), carbohydrate antigen
and (CA 19.9) were used in follow-up of patients with gastric cancer.
But their role in diagnosis is debated. The aim of this study was to
evaluate the clinicopathologic features and prognosis of gastric SRCC
including the role of tumor markers (CEA,CA 19-9) and CRP in this
disease.

stomach. Preoperative evaluation of all patients with gastric cancer
were performed with routine laboratory test, abdominal and thorax
computed tomography. The tumors markers including CA 19-9,CEA
and CRP levels were measured in all patients. Normal value for CA
19-9 was 0-37 U/l, for CEA was < 5 ng/dl and for CRP was 0-3 mg/L.
The surgical operations were performed by same four experienced
surgeon. Patients were underwent either curative or palliative surgery
according to preoperative radiological examinations and exploratory
findings.
The tissue samples had been fixed routinely in 10% neutral formalin
and embedded in paraffin. Signet ring cell carcinoma was diagnosed
when adenocarcinoma was seen with a predominant component
(>50%) of isolated tumor cells in tissue specimen. Clinicopathological
parameters, including gender and age of patients; duration of symptoms,
size and location of tumors; depth of invasion (T stage); lymph node
metastasis status (N stage); distant metastasis (M status) and operative
details, were collected retrospectively. All patients were followed up
after surgery with regular follow-up; these included the determination
of tumor marker levels, abdominal computed tomography (CT) and
endoscopic examination.
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Between 2005 and 2013, a total of 125 patients diagnosed
with gastric cancer were operated. There were 19 patients with
histopathological diagnosis of signet ring cell carcinoma of the
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Statistical analysis was performed by using the SPSS 17 program
(Statistical Package for Social Science).

Symptom

Results
There were 19 patients (% 15.8) with histopathological diagnosis
of signet ring cell carcinoma of the stomach in this serial.There were
12 male and 7 female patients. The mean age of the patients were
63.74 ± 15.07 (Range: 37-90 years). Median survival was 17.4 ± 10.7
months (Range:4-48 months) (Table 1). The most common
preoperative symptom was abdominal pain in 9 patients (47.3%) and
weight loss in 9 patients (47.3%) (Table 2). The mean CA 19-9 level
was 14.4 ± 23.1 (0.8-101.6), CEA level was 91.9 ± 227.2 (0.46-989) and
CRP level was 1.79 ± 1.19 (0.3-3.7).The localization of gastric lesions;
3 in cardia, 4 in corpus and 12 in antrum and pilor. Five patients were
operated with total gastrectomy and 9 patients with gastroenterostomy
due to unresectable tumor (Table 3). Exploration findings were shown
in (Table 4). There were 5 patients with stage IV disease. The stages of
all patients were shown in (Table 5). There were 2 early postoperatif
complications one pancreatitis an one atelectasis.There were no
postoperative mortality.

Discussion
Gastric cancer (GC) remains a second most common cause of
cancer-related death worldwide. Its incidence has markedly declined
over the past decades all over the world. The prognosis for advanced
gastric cancer is poor when curative resection is not suitable. The early
detection of gastric cancer is one of the most important subject of
oncological surgeons worldwide.
Signet-ring cell carcinoma (SRCC), a mucin-producing
adenocarcinoma, can originate from all organs. However, more than
90% of cases of human SRCC arise from the stomach, breast, and
colon. SRCC comprises about 8.7 percent of all gastric cancers [7].
It is reported to occur more frequently among women and young
patients [8]. SRCC is usually presented with infiltration of the gastric
wall diffusely. It also has a tendency for more extensive and infiltrative
growth, lymph node and distant metastasis including peritoneal
dissemination [9,10]. It is usually classified as poorly-differentiated
tumor.It is most commonly located in antral region. Although clinical
Parameters
Age

Mean±SD
63.74 ± 15.07

Min-Max
(37-90)

CA 19-9

14.4 ± 23.1

(0.8-101.6)

CEA

91.9 ± 227.2

(0.46-989)

AFP

8.47 ± 20.1

(0.97-90)

Alb

3.45 ± 0.45

(2.6-4.2)

CRP

1.79 ± 1.19

(0.3-3.7)

Hgb

10.79 ± 2.22

(7-14.1)

Htc:

32.9 ± 6.3

(22.2-44.1)

Sedimentation

29.77 ± 20.45

(12-85)

Duration of symptoms
(Months)

7.79 ± 5.96

(1-24 )

Hospitalization
(Days)

9.47 ± 2.27

(7-15 )

Table 1: Baseline characteristics of patients with signet ring cell carcinoma of
stomach.
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Number of patients

Abdominal pain

9 patients

Weight loss

9 patients

Anorexia

3 patients

Vomiting

4 patients

Weakness

4 patients

Melena

1 patient

Dispepsia

2 patients

Table 2: Preoperative symptoms.
Type of surgery

Number of patients(%)

Total gastrectomy + Gastrojejenostomy

5 (26.3%)

Subtotal gastrectomy + Gastrojejenostomy

5 (26.3%)

Gastroenterostomy

9 (47.3%)
Table 3: Surgical procedures.

Exploration findings

Number of patients(%)

Mass lesion
in antrum

8 (42.1%)

in cardia

4 (21%)

in corpus

3 (15.7%)

Gastric wall thickening

1 (5.2%)

Gato formation with colon and omentum

3 (15.7%)

Metastasis to liver and or omentum

5 (26.3%)

in antrum

8 (42.1%)

Invasion of transverse colon

3 (15.7%)

Table 4: Exploration findings of all patients.
TNM

Number of patients

Stage

T2 N1 M0

1 patient

T2 N2 M0

2 patients

IIB

T3 N2 M0

4 patients

IIIA

T3 N2 M1

1 patient

IV

T3 N3 M1

1 patient

IV

T4b N2 M0

1 patient

IIIC

T4b N2 M1
T4a N3 M0
T4a N3 M1

IIA

1 patient

IV

6 patients

IIIC

2 patients

IV

Table 5: TNM stages of patients.

behaviour of SRCC is contraversial, the diagnosis and treatment of
SRCC is not different than adenocarcinoma.
Most researchers claimed that gastric SRCC is a poorly differentiated
lesion with high invasive tendency with poor prognosis. However, the
overall clinicopathological behaviour of SRCC is still controversial
when compared with other subtypes of gastric carcinoma. SRCC
histology was not accepted as an independent prognostic factor [2,7].
Hyung et al. [11] reported that the patients with early gastric SRCC
have higher survival rates than those with other types of early gastric
cancer. In contrast, Yokota et al. [2] and Theuer et al. [12] respectively
found that the 5-year survival rate of gastric SRCC is significantly lower
than other types and the prognosis for gastric carcinomas with SRC
components was worse than those without SRC components. Taghavi
S et al. studied 2,666 patients with SRCC in asian population [13]. They
compared these patients with gastric adenocarcinoma.They stated
that SRCC was not associated with worse prognosis. These studies
showed that the clinopathological features of gastric SRC carcinoma
is contraversial.
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Most of the our patients with SRCC were presented with advanced
stage of their disease in this study. Sixteen patients were classified as
stage III or IV disease. Nine patients were operated with palliative
measures mainly by gastroenterostomy. Five patients presented
with distant metastasis including liver metastasis or carcinomatosis
peritonei. The preoperative symptoms were detected for about 8
months before admition to hospital. This is relatively a long time for
gastric cancer. Delay in admision can be a reason for advanced diseases
of these patients.
Although there is no spesific tumor marker for gastric cancer, It
was claimed that high levels of CEA, CA 19-9, in gastric cancer patients
associated with advanced tumor stage. There is strong association
between tumor marker levels and tumor stage, depth and lymph node
involvement. Kodera et al., reported that CEA strongly correlates
with serosal invasion, lymph node involvement and advanced stage in
gastric cancer [14]. On the other hand Gwak et al. showed that there
was no significant relationship between CA 19-9 and depth of tumor
invation, nodal status and staging except metastasis, CEA did not also
show statistically significant relationship with nodal involvement,
depth of invasion and stage [15].
The potential significance of C-reactive protein (CRP) has also
been suggested as a prognostic marker of many malignancies,including
gastric cancer [16,17]. Lukaszewicz-Zając M et al. [18] showed
that CRP and CA 19-9 were significantly higher in patients with
nonresectable gastric tumor in comparison with the resectable cases.
They also observed that the concentrations of CRP and classic tumor
markers were higher in the sera of patients who died of gastric cancer
when compared to patients who survived. In our study both tumor
markers (CA 19-9,CEA) and CRP were not found as good indicators
for advanced gastric SRCC. The mean CRP levels were within normal
limits.
In conclusion, clinicopathological behavior of SRCC is still debated.
In this serial, most of the patients with SRCC were diagnosed and
treated in last stages of their diseases. Although it was not the primary
goal of this study inflamatory marker, CRP and other tumor markers
were not helpful for detecting advanced cases with gastric SRCC. This
study has also some limitations due to small sample size. The clinical
studies with larger patient groups can be beneficial to show the further
clinical features of SRCC.
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