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Abstract  Original Research Article 
 

Gastric cancer is one of the most common human cancers worldwide. Preoperative knowledge of adjacent organ 

invasion and distant metastasis is important in planning the operative procedure, allowing the surgeon to decide whether 

surgery is potentially curative or palliative in nature. Computed tomography is an imaging modality used for 

preoperative staging. The aim of this study was to evaluate and explore any discordance between pre- and postoperative 

staging of gastric cancer by comparing the imaging findings with post-operative histopathological findings. This 

longitudinal observational study was conducted in the department of surgery, Chittagong Medical College and Hospital, 

Chattogram, Bangladesh. Histopathologically confirmed gastric adenocarcinoma patients were included. Detail history 

taking, relevant clinical examination, preoperative staging, multidisciplinary team meeting, intraoperative findings with 

peritoneal lavage and postoperative histopathological examination were done to determine any disparity or discordance 

between pre- and post-operative staging of gastric cancer. The mean age of the patient was 54.30 ±12.60 (Mean ± SD) 

years. Male-female ratio was 1.37:1. Preoperative staging with CT scan showed that 54 patients (52.94%) were T3 

stage, and 56 patients (54.90%) were N0 stage. Curative operation was done in 69.60% patients. Intraoperative findings 

showed that in 40 patients (39.2%) tumors extended to surrounding structure, 41 patients (40.2%) had lymph node 

involvement, 23 patients (22.5%) had ascites, 20 patients (19.6%) had distal metastases, and liver is the most common 

site (10 patients, 9.8%). Peritoneal lavage cytology was positive in 18 patients (17.6%). Pre- operative and post-

operative staging were discordance in all T and N stages. Overall sensitivity of T stage was 97% and specificity was 

100%. Overall sensitivity of N staging was 51% and specificity was 100%. Pre- and post-operative staging of gastric 

cancer shows that there is discordance in most of the parameters in T and N stages. 

Keywords: Gastric cancer, Staging, Multidetector Computed Tomography, Tumour Node Metastasis, discordance. 
Copyright © 2025 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International 

License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original 
author and source are credited. 

INTRODUCTION 
Gastric cancer (GC) is a major global health 

challenge worldwide. It was the fifth most common 

cancer with approximately 1.1 million new cases and 

fourth most common cause of cancer-related deaths in 

the world in 2020 [1]. Worldwide, there is a considerable 

geographic variation in gastric cancer incidence. 

Incidence of GC is highest in eastern Asia (22.4 per 

100000 people), followed by eastern and central Europe 

(11.3 per 100000 people), and Polynesia and south 

America (equally about 8.6 per 100000 people). The 

lowest rate reported was in southern Africa (3.3 per 

100000 people) [2], [3]. More than three quarters 

(75.3%; 819944) of all GC cases are residents of Asia. 

The highest incidence rates of GC were recorded in 

countries of eastern Asia (Mongolia, Japan, and Republic 

of Korea), while the highest death rates were observed in 

countries of western Asia (Tajikistan, Kyrgyzstan, Iran). 

The lowest incidence and mortality rates of stomach 

cancer were recorded in Northern America and Northern 

Europe, Australia/New Zealand and some African 

countries [4]. 

 

In Bangladesh, there is no definite national 

population-based statistics for cancers. According to the 

reports of few specialized hospitals including National 

Institute of Cancer Research and Hospital, Mohakhali, 

Dhaka, gastric cancer is the 5th most common cancer & 

3rd most common cancer among males in Bangladesh [5].  
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According to the American Joint Committee on 

Cancer (AJCC) staging guidelines (8th Edition), TNM 

(tumor, node, and metastasis) classification is the most 

used system to stage gastric adenocarcinoma [6]. The 

Japanese classification is harmonized with the TNM 

system, with more detail regarding the preoperative 

macroscopic appearance of the lesions and the 

designation of the nodal stations involved [7]. These 

staging systems help to choose the appropriate 

treatments based on tumor invasion and metastasis. Deep 

tumor invasion into an adjacent organ (T4) and the 

presence of multiple, metastatic lymph nodes (N3 or N4) 

or presence of distant metastasis (M1) limit the 

resectability of GC [8]. Furthermore, the recent 

development of chemotherapeutic agents prolongs the 

survival of patients with advanced diseases. Thus, the 

TNM staging system has been shown to accurately 

predict patient prognosis. 

 

Treatment of GC largely depends on the stage 

of the disease. Surgery, chemotherapy and radiation 

therapy are the modalities. The management plan should 

be done through a multidisciplinary meeting (MDM) 

where staging and relevant information is available to all 

members of the team. Patients should be informed about 

the available treatment options, risks and benefits [9]. 

 

Surgical resection is the primary management 

of gastric cancer and complete surgical resection is 

thought to be the only successful option for gastric 

cancer. The type and extent of surgery depends on the 

location of the tumor, its depth and invasion and potential 

lymph node metastases. The intention of surgical 

resection is to achieve microscopically negative surgical 

margins (R0 resection) and clearance of the adjacent 

lymph node groups. To achieve R0 resection for locally 

advanced GC neoadjuvant chemotherapy (NACT) has 

been investigated [10]. The goal of NACT is to have 

significant tumor downstaging and pathological 

complete response (pCR). It has been proven that 

patients who have a pCR may achieve superior overall 

survival (OS) and fewer local or systemic recurrence 

than those with a partial or no response [11]. 

 

Preoperative staging demonstrates the extent of 

disease, defines the prognosis, and permits treatment 

planning. Available preoperative staging modalities 

include abdominal ultrasound (AUS), computed 

tomography (CT), magnetic resonance imaging (MRI), 

and positron emission tomography (PET) [12]. 

Multidetector computed tomography (MDCT) is 

considered the primary imaging modality for detection 

of local tumor invasion and metastatic disease [13]. 

MDCT may aid with guiding the selection of treatment 

options and avoiding unnecessary surgery [14]. Plain 

chest X-ray P/A view can give information about lung 

and adjacent bony metastasis. 

 

Unnecessary laparotomies are done if 

metastases are not identified by preoperative imaging. 

Unnecessary laparotomy may lead to increase morbidity 

and mortality [15]. Peritoneal dissemination during 

surgery is a common cause of GC recurrence due to the 

spread of free cancer cells, present in the peritoneal 

cavity. The presence of free cancer cells is associated 

with advanced GC stage and poor prognosis. The 

European Society for Medical Oncology (ESMO) 

recommendation is to perform the peritoneal washings 

analysis in all patients with a potentially resectable GC 

(stages IB–III) [16]. Therefore, the aim of the present 

study is to compare preoperative findings with 

intraoperative assessment and postoperative 

histopathology results to evaluate the accuracy and 

discordance of preoperative staging of gastric cancer. 

 

MATERIALS AND METHODS  
This longitudinal observational study was 

conducted at department of surgery, Chittagong Medical 

College Hospital, Chattogram, Bangladesh over the 

period of January 2023 to June 2024. During this period, 

102 diagnosed gastric cancer patients with histologically 

confirmed gastric adenocarcinoma admitted to the 

surgery ward for operation were included. Patients with 

conditions other than gastric adenocarcinoma, recurrent 

gastric cancer and a history of neoadjuvant 

chemotherapy were excluded. Detail clinical history, 

relevant physical examination and proper investigations 

were done in all the enrolled patients. Diagnosis of 

gastric adenocarcinoma was confirmed by 

histopathology of endoscopic biopsy. Preoperative 

staging according to AJCC was done by conventional 

MDCT scan of the whole abdomen with contrast and 

chest X-ray. Further decisions were made through a 

multidisciplinary team approach. The operation was 

done under general anesthesia with fulfillment of all 

necessary prerequisites. Intraoperative findings like 

tumor location, invasion to surrounding structure, 

ascites, peritoneal and parietal deposit, liver metastases 

and paraaortic lymph nodes involvement were recorded. 

Peritoneal fluid washed with normal saline was collected 

for cytological examination. Operative procedure was 

done based on the instant findings. Resected specimens 

were sent for histopathological examination and proper 

pathological staging. Post-operative staging was done by 

histopathological findings of resected specimen as per 

TNM staging system. pTNM (histopathological staging) 

was done by competent histopathologist. Predesigned 

structured case record forms were used to record the data. 

Case record forms included the variables of interest. All 

data were analyzed by using SPSS version 25.0 (IBM 

Corp., Armonk, NY). Mean ± SD was calculated for 

quantitative variables. Frequencies and percentages were 

calculated for categorical variables. Chi-square test was 

used to assess the association between two categorical 

variables. P-value ≤ 0.05 was considered significant. 

Any disparity or discordance between pre- and post-

operative staging of gastric cancer was observed. 

Informed consent was obtained from all the patients after 

describing the objectives and nature of the study. Ethical 

clearance was taken from the Ethical Review Committee 
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of Chittagong Medical College (memo no- 

59.27.0000.013.19.PG.2023.009.918). 

 

RESULTS 
This study was done to explore any discordance 

between pre- and post-operative staging of gastric 

cancer. 102 patients of gastric carcinoma who were 

admitted to the surgery department, Chittagong Medical 

College, Chattogram were enrolled based on selection 

criteria. The mean age of the patients was 54.30±12.60 

(Mean ± SD) years with the range of 27 to 85 years. Most 

of the patients (30.4%) were in the 41-50 years age 

group. Male- Female ratio was 1.37: 1. Among them 48 

patients (47.06%) had smoking history, 39 patients 

(38.24%) had history of taking extra salt, 28 patients 

(27.45%) had history of taking dry fish & 10 (9.80%) 

patients had family history of gastric cancer. Clinical 

signs of the patients showed that 99 patients (97.06%) 

were anaemic, 28 patients (27.45%) presented with 

abdominal mass and 21 patients (20.59%) were 

dehydrated (table 1).  

 

Table 1: Clinical presentations of patients 

Clinical presentation Frequency % 

Anemia 99 97.06% 

Abdominal mass 28 27.45% 

Dehydration 21 20.59% 

Palpable Virchow's gland 1 0.98% 

Visible peristalsis 3 2.94% 

Jaundice 1 0.98% 

Oedema 9 8.82% 

Ascites 3 2.94% 

 

All patients presented with multiple symptoms. 

The presentation of classical ‘alarm’ symptoms showed 

most of the patients (92 patients, 90.2%) presented with 

weight loss, 71 patients (69.61%) presented with 

vomiting, 68 patients (66.67%) presented with 

abdominal pain and 39 patients (38.24%) presented with 

anorexia. Pre-operative staging with MDCT of abdomen 

and Chest X-ray showed that 54 patients (52.94%) were 

T3 stage, 56 patients (54.90%) were N0 stage, and 16 

patients (15.69%) were M1 (table 2).  

 

Table 2: Preoperative staging with MDCT of abdomen and Chest X-ray (n=102) 

Stage Frequency % 

CT stage T T0 3 2.94% 

T1 3 2.94% 

T2 28 27.45% 

T3 54 52.94% 

T4 14 13.73% 

CT stage N N0 56 54.90% 

N1 24 23.53% 

N2 15 14.71% 

N3 7 6.86% 

CT and Chest X-ray M1 16 15.69% 

Stage M M0 86 84.31% 

 

Endoscopic findings showed that antrum was 

the most common site of involvement of gastric 

carcinoma (75 patients, 73.5%). Post-operative 

histopathological examination showed that 60 patients 

(59%) were poorly differentiated, 39 patients (38%) were 

moderately differentiated, and 3 patients (3%) were well 

differentiated adenocarcinoma. 

 

In our study 102 operative procedures were 

done. Curative surgery was done in most of the patients 

(71 patients, 69.6%). 31 patients (30.4%) were done 

palliative procedure. The most common surgery done 

was lower radical gastrectomy (57 patients, 55.9%), 

followed by palliative gastrojejunostomy (15 patients, 

14.7%), total gastrectomy (14 patients, 13.7%), feeding 

jejunostomy (12 patients, 11.8%) and open and close (4 

patients, 3.9%). Intraoperative macroscopic findings 

showed that 40 patients (39.2%) had tumor extension to 

surrounding structure, 41 patients (40.2%) had 

macroscopic lymph node involvement, and 20 patients 

(19.6%) had macroscopic distal metastasis. Liver is the 

most common site (10 patients, 9.8%) but there was 

involvement of multiple sites of same patient. 23 patients 

(22.5%) had ascites (table 3).  
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Table 3: Intraoperative macroscopic findings (n=102) 

Findings Frequency % 

Macroscopic tumor extension to surrounding structure 

Yes 40 39.2 

No 62 60.8 

Macroscopic lymph node involvement 

Yes 41 40.2 

No 61 59.8 

Macroscopic distal metastasis 

Yes 20 19.6 

Liver 10 9.8 

Liver and peritoneum 2 2.0 

Mesentery 2 2.0 

Peritoneum 4 3.9 

Peritoneum, parietal wall 1 1.0 

Parietal wall 1 1.0 

No 82 80.4 

Ascites 

Yes 23 22.5 

No 79 77.5 

 

Peritoneal lavage cytology showed that 84 

patients (82.4%) had negative results, and 18 patients 

(17.6%) had positive results. 

 

A test of significance was done for pre- and 

postoperative T staging of 71 patients, who had curative 

surgery. Pre- and postoperative T staging were 

discordance in all stages. The result showed that the 

overall sensitivity of T staging in MDCT was 97% and 

specificity was 100%. P value was found <0.05 by Chi-

square test revealing that the difference between pre- and 

postoperative T staging in MDCT was statistically 

significant (table 4).  

 

Table 4: Comparison of pre- and post-operative T stage between patients underwent curative surgery (n=71) 

Pre-operative  

T stage 

Post-operative T stage P value 

Total Stage 0 Stage 1 Stage 2 Stage 3 Stage 4 

Stage 0 3 0 0 2 1 0 0.00* 

Stage 1 2 0 0 2 0 0 

Stage 2 27 0 1 9 17 0 

Stage 3 36 0 0 1 35 0 

Stage 4 3 0 0 0 2 1 

Total 71 0 1 14 55 1 

* P-value is significant. P-value achieved from Chi-square test. 

 

A significant test was done for pre- and 

postoperative N staging of 71 patients, who had curative 

resections. Pre- and postoperative N staging were 

discordance in all stages. The result showed that the 

overall sensitivity of N staging in MDCT was 51% and 

specificity was 100%. P value was found <0.05 by Chi-

square test revealing that the difference between pre- and 

postoperative N staging was statistically significant 

(table 5). 

 

Table 5: Comparison of pre- and post-operative N stage between patients underwent curative surgery (n=71) 

Pre-operative  

N stage 

Post-operative N stage P value 

Total Stage 0 Stage 1 Stage 2 Stage 3 

Stage 0 41 13 18 4 6 0.003* 

Stage 1 20 0 15 3 2 

Stage 2 7 0 2 4 1 

Stage 3 3 0 1 2 0 

Total 71 13 36 13 9 

* P-value is significant. P-value achieved from Chi-square test. 

 



 

 

Abu Khaled Muhammad Iqbal et al, SAS J Surg, Jun, 2025; 11(6): 745-751 

© 2025 SAS Journal of Surgery | Published by SAS Publishers, India                        749 

 

 

DISCUSSION 
Accurate preoperative assessment of the local 

invasion and distant metastasis of gastric cancer is 

important for selecting appropriate management and 

determining prognosis. Gastric cancer preoperative 

staging is usually done with a combination of endoscopy, 

endoscopic ultrasonography, and computed tomography. 

Endoscopic ultrasonography is particularly useful for 

assessing the depth of tumor invasion, while CT is better 

for detecting lymph node and distant metastases [13]. 

However, studies have shown that preoperative staging 

may not always accurately reflect the true extent of 

disease. Preoperative imaging can underestimate the 

extent of disease, leading to under-staging, or 

overestimate the extent, leading to over-staging. 

Assessing lymph node involvement preoperatively is 

challenging because radiologically detected enlarged 

lymph nodes may not have metastasis, while small 

metastatic nodes can be missed on imaging. Similarly, 

peritoneal dissemination and small liver metastases may 

not be detected on preoperative scans [17]. This 

discordance between pre- and post-operative staging in 

gastric cancer has an important role in patient 

management. 

 

In this study the overall mean age of enrolled 

patients was 54.30 ±12.60 (Mean ± SD) years. The 

highest number of patients (30.4%) were found in the 41- 

50 years age group. Large number of patients (85.3%) 

age were more than 40 years. In relevant literature, the 

peak incidence for gastric cancer was found 65-74 years. 

Approximately 3%-10% of gastric cancers occur in 

patients younger than 40 years [18]. But in our study age 

group of peak incidences is a bit lower than the other 

study. The possible cause may be the lower life 

expectancy in our society. In our study male-female ratio 

was 1.37: 1. The GLOBOCAN 2022 reported that gastric 

cancer is most frequent in male [19]. A recent study from 

USA revealed that men had higher incidence of gastric 

cancer than women, regardless of race and ethnicity [20]. 

 

In this study, distribution of patients by risk 

factors showed that 48 patients (47.06%) had smoking 

history, 39 patients (38.24%) had history of taking extra 

salt, 28 patients (27.45%) had history of taking dry fish 

and 10 patients (9.80%) had family history of gastric 

cancer. Gastric cancer is a multifactorial disease, with 

both environmental and genetic factors having roles in it 

and its prevalence is more common in those with positive 

family history [21]. In addition, high-fat, high-salt and 

high-nitrogen diets, a history of infection with 

Helicobacter Pylori, EBV virus, genetic factors, pre-

malignant stomach lesions and tobacco use have been 

reported as risk factors for gastric cancer [22]. So, the 

etiological factors of this study are almost similar with 

other studies. 

 

Clinical signs of the patients showed that 99 

patients (97.06%) were anemic, 28 patients (27.45%) had 

abdominal mass and 21 patients (20.59%) were 

dehydrated. All patients had multiple findings. Palpable 

abdominal mass indicates advanced disease [23]. Pre-

operative T staging in MDCT scan showed that T0, T1, 

T2, T3 and T4 staging were 2.94%, 2.94%, 27.45%, 

52.94% & 13.73% respectively. Preoperative N staging 

in CT showed N0, N1, N2 & N3 were 54.90%, 23.53%, 

14.71% & 6.86% respectively. The highest number of 

patients were in T3 stage (54 patients, 52.94%) and N0 

stage (56 patients, 54.90%). In our study peritoneal 

lavage cytology showed that 17.6% of patients had 

positive results and 82.4% of patients had negative 

results. The incidence of positive peritoneal cytology for 

patients with gastric cancer varies, in published reports, 

from 4% to 41% [24]. 

 

The diagnostic accuracy of MDCT for T1, T2, 

T3 & T4 staging are 20.8% 36.4%, 89.5% and 86.7% 

respectively [25]. The accuracy of N staging in MDCT is 

44.6% [26]. The accuracy of MDCT for N0, N1, N2 and 

N3 staging are 61.1%, 48.5%, 38.9% and 8.4%, 

respectively [25]. So far, this study concerns T staging 

appears to be slightly varied with the other studies, but N 

staging appears to be similar. Disparity in T staging 

findings may be due to selection bias or inaccuracy of 

reporting. In this study significant tests were done for 

pre- and post-operative T staging in MDCT of 71 

patients, who had done curative surgeries. CT scan failed 

to detect 17 (24%) stage T3 tumor and labeled those as 

stage T2 (under stage). Pre- and postoperative staging 

were discordance in all T stages. The result showed that 

for T staging in MDCT sensitivity was 97% and 

specificity was 100%. P value was found <0.001 by Chi-

square test revealing that the difference between pre- and 

post-operative T staging in MDCT was statistically 

significant. In published literature, the overall diagnostic 

accuracy of MDCT for T staging was between 77.1% to 

88.9%. Sensitivities and specificities for serosal invasion 

(T4a or T4b) was 82.8% to 100% and 80% to 96.8%, 

respectively [27]. In another literature, Chen et al [14] 

reported an improved T staging accuracy of 89% when 

using 2D and MPR images compared to 73% accuracy 

when using only 2D images. Kim et al. [28] also reported 

improved T staging of MDCT with MPR images in 

advanced GC. These results suggest that use of both 

MPR images and axial images improves the T staging 

accuracy, especially in advanced cases. The overall 

sensitivity of T staging of MDCT in our study was 97%, 

which is higher than many other studies. This may be due 

to the use of modern high quality upgraded versions of 

MDCT scan machine. The specificity was 100% in this 

study, maybe due to the small number of samples in the 

study. 

 

In this study significant test was done for pre- 

and post-operative N staging of 71 patients. CT scan 

could not detect many stage N1 (18), N2 (4), N3 (6) 

tumor whom it reported as stage N0. Among the 41 N0 

patients commented by CT scan only 13 were N0 in 

postoperative staging. However, among 20 patients of 

stage N1 commented on CT scan, 15 were stage N1 and 
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3 were stage N2 and 2 were stage N3 tumors. The result 

showed that for N staging in MDCT sensitivity was 51% 

and specificity was 100%. P value was found <0.005 by 

Chi- square test which revealed that the difference 

between pre- and post-operative N staging in MDCT was 

statistically significant. The result showed that pre- and 

postoperative staging were discordant in all N stages of 

gastric cancer. The results of other studies evaluating the 

accuracy of MDCT N-staging are somewhat poor. The 

sensitivity and specificity of N staging in MDCT were 

between 62.5% to 91.9% and 50.0% to 87.9%, 

respectively in published literatures [29], [30]. These 

variability in results may be due to lack of standard CT 

criteria and guidelines for diagnosing metastatic lymph 

nodes. The sensitivity of N stage in MDCT was 51% in 

our study. This may be because the reports were provided 

by different radiologists. It may be possible that they 

missed some mildly enlarged lymph nodes away from 

the stomach. Focused searching for LN with zoom view 

on CT software might detect more lymph nodes. The 

specificity of N stage in MDCT was 100% in this study, 

which may be due to the small number of samples.  

 

This study has several limitations. This is a 

longitudinal observational study that has been done in a 

single center with a limited number of samples within a 

short period of time. All investigations, especially 

MDCT scans, were not done from single center rather 

those were done in different centers that may affect 

preoperative image-based staging. Post-operative 

histopathology report varies from center to center and 

person to person that may be a limitation in terms of 

homogeneity of reporting. 

 

CONCLUSION 
Our study highlights the importance of 

accurately staging gastric cancer preoperatively to guide 

appropriate management. While MDCT provided 

valuable information about the depth of tumor invasion, 

lymph node involvement and distant metastases, they 

may not always accurately reflect the true extent of 

disease. To improve the accuracy of preoperative 

staging, clinicians should consider combining multiple 

imaging techniques and incorporating relevant clinical 

and pathological factors, such as peritoneal cytology, 

into the staging process. By achieving more accurate 

preoperative staging, surgeons can make more accurate 

decisions about the management for each individual 

patient with gastric cancer and thus improve morbidity 

and mortality. 
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