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Abstract Original Research Article

Background: Gastric carcinoma remains a major global health concern, exhibiting diverse clinical presentations and
prognostic outcomes. Peritoneal cytology serves as an important method for detecting microscopic peritoneal
dissemination; however, its relationship with tumour characteristics in gastric carcinoma remains inadequately explored.
This study aimed to evaluate the relationship between peritoneal cytology with tumour grade, and lymph node status in
patients with gastric carcinoma. Methods: This cross-sectional observational study was conducted in the Department of
General Surgery, Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka, Bangladesh, from January 2023
to December 2023. This study included 28 patients with stomach cancer who underwent gastric surgery in the
Department of General Surgery at BSMMU within study period. Results: The mean age of the study participants was
53.89 £ 13.11 years, with a male predominance (71.4%). The antrum was the most common site of tumour involvement
(64.3%), followed by the body of the stomach (39.3%). On CT scan, intact perigastric fat planes were observed in 71.4%
of cases, while lymph node enlargement was present in 39.3%. Subtotal gastrectomy was the most frequently performed
procedure (57.1%). Peritoneal cytology positivity was found in 17.9% of cases and showed no significant association
with either endoscopic or histopathological tumour grading. None of the Grade I tumours tested positive, while 12.5%
of Grade II and 18.2% of Grade III tumours were cytology-positive. Metastatic lymph nodes were identified in 14
patients (66.7%), of whom only one showed positive peritoneal cytology. Conclusion: The study found no statistically
significant association between peritoneal cytology positivity and either tumour grade or lymph node status. However,
its higher prevalence in advanced tumour stages suggests that it may have a potential prognostic role in evaluating
disease progression in gastric carcinoma.
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INTRODUCTION carcinoma remains poor, particularly when peritoneal

. . metastasis develops [1].
Gastric carcinoma, commonly known as

stomach cancer, remains a major global health concern,
contributing substantially to worldwide morbidity and
mortality. It is recognized as the third leading cause of
cancer-related deaths among men and the fifth leading
cause among women globally [1]. Among the common
metastatic  sites, the peritoneum is particularly
significant, as peritoneal involvement frequently occurs
in advanced disease [2]. Despite continuous progress in
medical science and technology, the prognosis for gastric
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Peritoneal metastasis, defined as the
dissemination of malignant cells within the peritoneal
cavity, poses one of the most formidable challenges in
the management of gastric carcinoma, drastically
affecting patient outcomes and overall survival. Over the
years, clinicians and researchers have sought to better
understand the complex relationship between peritoneal
cytology findings and key clinicopathological
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parameters, such as tumour grade and lymph node status,
in order to enhance prognostic accuracy and inform
therapeutic decision-making. The use of intraoperative
peritoneal lavage cytology has emerged as a valuable
tool for detecting microscopic peritoneal dissemination
in the absence of visible metastatic lesions [3]. In patients
with gastric carcinoma, the detection of free cancer cells
in peritoneal washings is considered a significant risk
factor for peritonecal metastasis and postoperative
recurrence [4]. A positive peritoneal cytology result,
therefore, serves as an important prognostic marker,
indicating peritoneal dissemination and correlating with
poorer clinical outcomes [5].

Multiple studies have demonstrated that
patients with positive peritoneal cytology exhibit
significantly reduced survival rates, even in the absence
of gross metastatic disease at the time of surgery [6—8].
Consequently, identifying such cases is crucial for
guiding appropriate management, as these patients may
benefit more from palliative approaches aimed at
symptom relief and avoiding unnecessary surgical
morbidity.

The primary objective of this thesis is to explore
the relationship between peritoneal cytology findings,
tumour grade, and lymph node status in patients with
gastric carcinoma. High-grade tumours are often
characterized by greater cellular proliferation and
metastatic potential, complicating disease management
and worsening prognosis [9]. By evaluating the
association between peritoneal cytology results and
tumour grade, this study aims to determine whether
peritoneal metastasis is more prevalent in higher-grade,
more aggressive tumours. Such insights could help
identify patients at greater risk of recurrence and support
the development of tailored therapeutic strategies for
managing peritoneal metastasis in gastric carcinoma
[10].

Furthermore, lymph node involvement
represents a vital prognostic factor and staging
component in gastric carcinoma. The presence of nodal
metastasis generally signifies an advanced disease stage
and correlates with reduced survival [11]. By examining
the relationship between peritoneal cytology positivity
and lymph node metastasis, this study seeks to determine
whether cytological evidence of peritoneal spread can
serve as a predictor of nodal involvement and disease
advancement.

Therefore, in this study we aimed to evaluate
the relationship between peritoneal cytology and tumour
characteristics, including endoscopic grade,
histopathological grade, and lymph node status, in
patients with gastric carcinoma.

METHODOLOGY & MATERIALS

This cross-sectional observational study was
conducted in the Department of General Surgery,

Bangabandhu Sheikh Mujib Medical University
(BSMMU), Dhaka, Bangladesh, from January 2023 to
December 2023. In this study, we included 28 patients
with stomach cancer who underwent gastric surgery in
the Department of General Surgery at BSMMU.

These were the following criteria for eligibility as study
participants:

Inclusion Criteria:
e All patients diagnosed with carcinoma of the
stomach, irrespective of age and sex
e Patients who gave written informed consent
were included in this study.

Exclusion Criteria:

e Patients with carcinoma of the stomach who
had received neoadjuvant chemotherapy prior
to surgery.

e Patients with carcinoma of the stomach
associated with other concurrent malignancies.

Data Collection Procedure:

All patients with carcinoma of the stomach who
met the inclusion criteria and underwent surgery during
this period were enrolled in the study. A structured
checklist was developed as the primary data collection
tool. It included variables such as age, sex, clinical
findings, and relevant investigations, including upper
gastrointestinal (GIT) endoscopy with biopsy for
histopathological confirmation and contrast-enhanced
CT scans of the abdomen and chest when indicated.

Prior to surgery, all patients underwent
thorough preoperative preparation, which included
improvement of nutritional status, correction of anaemia,
dehydration, and electrolyte imbalances, as well as
assessment of anaesthetic fitness. During surgery, after
exploration of the abdomen, 100 ml of sterile normal
saline was instilled into the peritoneal cavity. After
gentle mixing for five minutes, 50 ml of lavage fluid was
aspirated and collected for cytological examination. In
cases where ascitic fluid was present, 50 ml of the ascitic
fluid was collected directly without lavage. The
operability of the tumour was assessed by the operating
surgeon, and the appropriate surgical procedure for
gastric carcinoma was performed accordingly. All
intraoperative findings were recorded, and both the
histopathological reports and peritoneal cytology results
were documented. Among the 28 patients included in the
study, gastrectomy could not be performed in 7 patients,
and hence, histopathology reports were unavailable for
these cases. All collected data were carefully compiled,
checked, and edited for completeness and accuracy.

Statistical Analysis:

All data were recorded systematically in a pre-
formatted data collection form. Quantitative data were
expressed as mean and standard deviation, and
qualitative data were expressed as frequency distribution
and percentage. The data were analyzed using the chi-
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square test. A p-value <0.05 was considered significant.
Statistical analysis was performed by using SPSS 26
(Statistical Package for Social Sciences) for Windows
version 10. This study was ethically approved by the

Institutional Review Board of Bangabandhu Sheikh
Mujib Medical University (BSMMU).

RESULTS

Table 1: Distribution of the study patients by demographic characteristics (n=28).

Variables Frequency (n) | Percentage (%)
Age

<30 years 1 3.6
31-40 years 4 14.3
41-50 years 5 17.9
51-60 years 10 35.7
>60 years 8 28.6
Mean (+SD) 53.89+13.11

Range (min-max) | (19-76)

Sex

Male 20 714
Female 8 28.6

Table 1 presents the distribution of the study
participants  according to  their = demographic
characteristics. The majority of patients (35.7%) were in
the 51-60-year age group, followed by 28.6% who were
older than 60 years. The mean age of the participants was

53.89 £ 13.11 years, ranging from 19 to 76 years.
Regarding gender distribution, 71.4% of the participants
were male and 28.6% were female. The male-to-female
ratio was 2.5:1 in this study.

Table 2: Distribution of the Study Population by Tumor Location and CT Scan Findings (n=28)

Endoscopic location of Frequency (n) | Percentage (%)
growth in stomach*

Fundus 2 7.1
Body 11 39.3
Antrum 18 64.3
Pylorus 5 17.9
CT scan findings

Peri-gastric fat plane

Intact 20 71.4
Not intact 8 28.6
Lymph node

Enlarge 11 39.3
Not enlarge 17 60.7
Lymph node location (n=11)*

Left paraaortic 5 45.5
Peri pancreatic 1 9.1
Peri gastric 8 72.7
Ascites 2 7.1

*Multiple response

In Table 2 endoscopic evaluation of the 28
study patients revealed that the antrum was the most
common site of tumor growth, observed in 64.3% of
cases. The body of the stomach was the next most
frequent location, accounting for 39.3% of cases. Other
sites included the pylorus in 17.9% and the fundus in
7.1% of patients. Based on CT scan findings, the peri-
gastric fat plane was intact in 71.4% of patients, while it

was disrupted in 28.6%. Lymph node enlargement was
noted in 39.3% of cases, whereas 60.7% showed no
lymphadenopathy. Among patients with enlarged lymph
nodes (n = 11), the most frequently involved regions
were peri-gastric (72.7%), followed by left para-aortic
(45.5%) and peri-pancreatic (9.1%). Ascites was
detected in 7.1% of the study population.
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Figure 1: Types of Surgical Procedures Performed in Patients with Carcinoma of the Stomach (n = 28)

Figure 1 shows that among the surgical
procedures performed in the study population, sub-total
gastrectomy was the most common, conducted in 57.1%
of cases. This was followed by total gastrectomy in

17.9% of patients. Other procedures included feeding
jejunostomy and palliative gastrojejunostomy, each

performed in 10.7% of cases,

while diagnostic

laparoscopy was carried out in 3.6% of patients.

Positive Negative

The pie chart shows that among the study
population, peritoneal cytology was positive in 5 patients

Table 3: Per operative findings in the study population (n=28).

17.9%

(17.9%), while the majority, 23 patients (82.1%), showed
negative cytology results.

Per operative Findings | Frequency (n) | Percentage (%)
Location of growth*

Fundus 4 14.3

Body 11 39.3

Antrum 22 78.6

Pylorus 12 429

Per operative ascites 3 10.7

*Multiple response

In Table 3, per-operative findings revealed that,
tumour growth was most commonly located in the
antrum, accounting for 78.6% of cases, followed by the
body at 39.3%. The pylorus and fundus were also sites of

tumour growth, with percentages of 42.9% and 14.3%,
respectively. Ascites was present in 10.7% of individuals
undergoing surgery.
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Figure 3: Distribution of the study population according to endoscopic tumour grading (n=28)

Figure 3 shows that endoscopic tumor grading

classified as Grade II (53.6%), followed by Grade III

among the 28 patients revealed that the majority were (39.3%).
Post-operative histopathological grading
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Figure 4: Distribution of the study population according to post-operative histopathological tumour grading

Figure 4 shows that post-operative
histopathological grading was available for only 21
patients, as the remaining seven underwent palliative or
diagnostic  procedures  without resected tumor

(n=21)

specimens. Among these 21 patients, the majority of
tumors were Grade III (52.4%), followed by Grade II
(38.1%), indicating an upgradation of tumor grade
compared to the initial endoscopic assessment.
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Table 4: Relation of post-operative histopathological tumour grading and staging with peritoneal cytology (n=21).

Post-operative histopathology grading | Total Peritoneal cytology P-value
Positive Negative
(n=3) (n=18)

Grade | 2 (9.5%) 0 2 (100.0%) | 0.269

Grade 11 8 (38.1%) | 1(12.5%) | 7(87.5%)

Grade 111 11 (52.4%) | 2 (18.2%) | 9 (81.8%)

Tumour staging

Depth of invasion

T2 3(143%) |0 3(16.7%) | 0.385

T3 11 (52.4%) | 1(33.3%) | 10 (55.6%)

T4 7 (33.3%) | 2(66.7%) | 5(27.8%)

Metastatic lymph node

NO 7 (33.3%) | 2(66.7%) | 5(27.8%) | 0.423

N1 5(23.8%) |0 5(27.8%)

N2 5(23.8%) | 1(33.3%) | 4(22.2%)

N3 4(19.0%) |0 4 (22.2%)

Table 4 shows the relationship between gastric cancer commonly originates in the antral region

peritoneal cytology positivity and post-operative
histopathological tumor grading and staging. None of the
Grade I tumors were cytology positive. Among Grade II
tumors, 1 case (12.5%) was cytology positive, while 7
cases (87.5%) were negative. For Grade III tumors, 2
cases (18.2%) were cytology positive and 9 cases
(81.8%) were negative. Regarding tumor stage, among
cytology-positive patients, 66.7% were T4 and 33.3%
were T3, whereas among cytology-negative patients,
55.6% were T3, 27.8% T4, and 16.7% T2. For lymph
node involvement, 66.7% of cytology-positive patients
were NO and 33.3% were N2. Chi-square analysis
showed no significant association between peritoneal
cytology and tumor grade (p = 0.269), depth of invasion
(p = 0.385), or nodal status (p = 0.423).

DISCUSSION

In this study, the peak incidence of gastric
carcinoma was observed in the 51-60-year age group
(35.7%), followed by patients older than 60 years
(28.6%), with a mean age of 53.89 + 13.11 years. A clear
male predominance was noted, with a male-to-female
ratio of 2.5:1. These findings are consistent with previous
reports [12—14]. An Indian study reported a mean age of
56.0 £ 11.96 years, closely aligning with our results [15],
while other studies have reported higher mean ages of
62.21 years [16] and 63 years [17]. Such variations may
reflect geographical, racial, ethnic, and genetic
differences that influence the incidence and
characteristics of gastric carcinoma [18]. The observed
male predominance may be attributed to greater and
more prolonged exposure to environmental carcinogens,
although further research is needed to fully elucidate the
gender disparity in gastric cancer incidence [19].

Tumour localization within the stomach carries
important clinical and prognostic implications. In our
study, the antrum was the most frequent site of tumour
growth (64.3%), followed by the body (39.3%),
consistent with previous literature suggesting that early

[19]. The antrum’s high glandular density and increased
exposure to carcinogens may contribute to this
predilection. Tumours were less commonly observed in
the pylorus (17.9%) and fundus (7.1%), with
involvement of the pylorus potentially causing gastric
outlet obstruction, while fundal tumours, although rare,
highlight the heterogeneous anatomical distribution of
gastric carcinoma and the importance of thorough
endoscopic evaluation [20].

CT scan findings revealed that the perigastric
fat plane was intact in 71.4% of patients, indicating
localized disease amenable to curative resection. In
contrast, 28.6% of patients showed disrupted fat planes,
suggestive of more advanced disease with possible
invasion into adjacent structures. Lymph node
enlargement was observed in 39.3% of patients,
predominantly in peri-gastric (72.7%) and left para-
aortic (45.5%) regions, reflecting the typical lymphatic
spread of gastric cancer. Ascites was detected in 7.1% of
patients, indicating potential peritoneal involvement and
a poorer prognosis [21, 22].

Regarding surgical management, subtotal
gastrectomy was the most frequently performed
procedure (57.1%), followed by total gastrectomy
(17.9%). Feeding jejunostomy and palliative
gastrojejunostomy were performed in 10.7% of cases
each, and diagnostic laparoscopy in 3.6%. Subtotal
gastrectomy is preferred for distal stomach tumours,
offering adequate oncologic resection while preserving
gastric function and achieving favorable survival
outcomes compared to total gastrectomy, particularly in
early-stage disease [23, 24].

In this study, 5 out of 28 patients (17.9%)
demonstrated positive peritoneal cytology. By
comparison, the Dutch Gastric Cancer Trial reported
positive cytology in only 7.1% of gastric cancer patients
and 12% of cases with serosal invasion [25]. Literature
indicates that peritoneal metastasis is among the most
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common types of metastatic spread in gastric cancer,
occurring in approximately 10-20% of patients [26-28].

Endoscopic tumour grading revealed a
predominance of Grade II tumours (53.6%), followed by
Grade III (39.3%). Preoperative endoscopic grading
often underestimates tumour aggressiveness, as
histopathological confirmation remains essential for
accurate assessment. Postoperative histopathology
showed Grade III tumours (52.4%) outnumbering Grade
II (38.1%), reflecting upgrading of tumour grade after
definitive tissue evaluation. Grade III tumours are
associated with aggressive behavior and poorer
prognosis, emphasizing the need for careful
postoperative surveillance and management [29].

When analyzing the relationship between
peritoneal cytology and tumour grade, none of the Grade
I tumours tested positive. Among Grade II tumours,
12.5-20% were cytology-positive, while 18.2% of Grade
III tumours showed positive cytology. However, chi-
square analysis revealed no statistically significant
association between peritoneal cytology and endoscopic
grade (p = 0.786) or postoperative histopathological
grade (p = 0.269). Similarly, peritoneal cytology
positivity was not significantly associated with tumour
stage (p = 0.385) or lymph node involvement (p = 0.423).
These findings suggest that peritoneal cytology
positivity may not be directly related to tumour grade or
nodal status, and other factors, such as tumour biology
and stage, may play a more critical role [30].

Peritoneal cytology remains an important
prognostic marker, as highlighted by the Japanese
Gastric Cancer Association (JGCA, 1998), which
classifies cytology-positive patients as Stage IV in the
UICC gastric cancer system [31]. Prior studies have
demonstrated that peritoneal metastasis is the most
frequent site of recurrence in stage III and IV patients,
occurring in 61.2% and 65.2% of cases, respectively,
with overall peritoneal involvement in 81.1% of patients
[32].

Overall, these findings indicate that peritoneal
cytology positivity did not have a significant correlation
with tumour grade or lymph node status; however, its
presence in advanced stages suggests a potential
prognostic value.

Limitations of the study

The study was conducted at a single center,
which may limit the generalizability of the findings to the
entire country.

CONCLUSION AND RECOMMENDATIONS

This study explored the relationship between
peritoneal cytology with endoscopic and post-operative
histopathology in gastric cancer patients. While no
significant relation was found between peritoneal
cytology positivity and tumour grading, though its

prevalence was higher in advanced tumour stages,
suggesting potential prognostic value.

Further large-scale studies involving diverse
patient populations need to be conducted to improve the
generalizability of the findings and provide stronger
evidence on the relationship between peritoneal
cytology, tumor grade, and lymph node status in gastric
carcinoma.
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