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BACKGROUND/AIMS
The prevalence of gastric adenocarcinoma is 951.000 in the world and cases in Western countries are diagnosed in a more advanced 
stage. In this study, the efficacy of neoadjuvant chemotherapy in gastric cancer was demonstrated and neoadjuvant chemotherapy was 
recommended for patients with ≥T2 resectable gastric tumors. The key point for administering neoadjuvant chemotherapy is the distant 
location of a solid organ and the status of peritoneal metastasis at the beginning of the treatment. We aimed to investigate the effect of 
the peritoneal status, which is assessed using staging laparoscopy, on the treatment protocol of gastric cancer patients.

MATERIAL and METHODS
This retrospective study included 60 neoadjuvant chemotherapy patients, who were divided into 2 groups according to staging methods. 

RESULTS
Out of a total of 60 patients, 30 were staged by radiological methods and staging laparoscopy prior to neoadjuvant chemotherapy. 
The remaining 30 patients were staged only by radiological methods. In the laparoscopic staged group, peritoneal metastases were 
detected in 43% of radiologically non-metastatic patients by staging laparoscopy. In the non-laparoscopic staged group, metastatic 
disease was identified in 7 patients, right before or during the gastrectomy operation.

CONCLUSION
Peritoneal metastasis is not uncommon in gastric cancer. If the evaluation of peritoneal status is made only by radiological examinations, 
the treatment may be started with an incorrect low-grade diagnosis. The use of staging laparoscopy prior to neoadjuvant chemotherapy 
makes a significant contribution to the multidisciplinary treatment of gastric cancer. 
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INTRODUCTION
The prevalence of gastric adenocarcinoma is 951.000 in the world and the prevalence in underdeveloped countries is 
estimated to be 677.000 (1). The cases in Western countries are diagnosed in a more advanced stage of the disease, unlike 
the countries in the Far East (2). The incidence of gastric cancer in our country’s region is found to be more similar to Far 
Eastern countries than to European and North American countries (1). Effective treatment methods should be discussed 
on priority for patients with advanced stage gastric cancer, especially in our region.

The efficacy of neoadjuvant chemotherapy in advanced gastric cancer patients was demonstrated in Western origin 
studies (3). Neoadjuvant chemotherapy is recommended for patients who have T2 and above resectable gastric tumors 
and no distant metastasis or peritoneal spread findings (4).

We aimed to investigate the effect of the peritoneal status, which is assessed using staging laparoscopy, on the treatment 
protocol of gastric cancer patients.
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MATERIAL and METHODS

Patients
Between August 2015 and September 2018, 1283 presentations 
registered to Dokuz Eylül University, Faculty of Medicine Upper 
Gastrointestinal (GI) were examined retrospectively at a case 
discussion meeting. Gastric cancer patients who had under-
gone a neoadjuvant chemotherapy plan were identified. Twen-
ty-six patients were excluded from the study due to the lack of 
data.

Staging, Chemotherapy, and Surgery
The radiologic staging routinely was performed with computed 
tomography (CT) scanning. In both groups, patients with T2 or 
higher tumors and/or metastatic lymph nodes were considered 
to meet the criteria for neoadjuvant chemotherapy. All patients 
underwent the same neoadjuvant chemotherapy regimen. The 
second radiologic staging was performed in the third or fourth 
week after the previous neoadjuvant chemotherapy session. 
Surgery was performed at least 4 weeks later, following the last 
chemotherapy session. 

The 60 consecutive patients with complete data were divided 
into 2 equal groups according to the staging methods. In the first 
group, patients were evaluated without using staging laparos-
copy. The second group consisted of patients who underwent 
staging laparoscopy procedure prior to neoadjuvant chemo-
therapy.

Staging Laparoscopy Technique
Under general anesthesia, an infra-umbilical camera port and a 
right upper quadrant five-millimeter working port were placed 
in the supine position. The anterior abdominal wall, bilateral di-
aphragmatic surfaces, pelvic peritoneal, rectovesical/rectouter-
ine region, omentum, and gastric wall were inspected. The loca-
tion of the tumor, its mobilization, and its relation to the serosa 
and other organs were examined. The liver, spleen, jejunum, 
ileum, cecum, colon, and their mesenteric structures were exam-
ined. If an implant was detected, it was excised and then fixed 
with formaldehyde solution. If acid was found, it was aspirated 
and examined by cytological methods. In each case, the abdom-

inal cavity was washed with 1000 ml physiologic normal saline. 
By changing the position of the operating table, it was ensured 
that the fluid would come into contact with the entire abdominal 
wall, small intestines, omentum, diaphragmatic surfaces, pelvis, 
and abdominal organs. Then, the washing liquid was aspirated. 
This aspirated liquid was centrifuged and the precipitate was 
obtained. Two smears were prepared for pathological exam-
ination; one of them was stained with hematoxylin eosin and 
the other was stained with Papanicolaou stain.

This research was conducted according to the principles of 
the World Medical Association’s Declaration of Helsinki, “Ethi-
cal Principles for Medical Research Involving Human Subjects” 
(amended in October 2013). Ethics committee approval was 
received for this study from Dokuz Eylül University (Approval 
Date: 23.01.2019, Approval Number: 2019/02-05). Oral informed 
consent was obtained from all the patients.

Statistical Analysis
Statistical analysis was performed using the Statistical Package 
for the Social Sciences program Statistical Package for the So-
cial Sciences version 22.0 (IBM Corp., Armonk, NY, USA). Data 
were expressed as mean±SD or median (minimum-maximum). 
Frequencies and percentages were used to depict categorical 
variables. A p-value of <0.05 was considered statistically sig-
nificant.

RESULTS
The median age of the patients was 62 (37–84) years. Fifteen 
patients (25%) were female and 45 (75%) were male. Thirty pa-
tients underwent neoadjuvant chemotherapy without staging 
laparoscopy (non-laparoscopic staged group, GROUP 1), and 
30 patients underwent staging laparoscopy prior to neoadju-
vant chemotherapy (laparoscopic staged group, GROUP 2). No 
gender-based significance was detected between the groups 
(Group 1: 25 males & 5 females; Group 2: 20 males & 10 females; 
p=0.136). No age-related significance was detected between 
the 2 groups (Group 1: 63.93 years; Group 2: 59.67 years; p=0.107)

In group 1, radiological imaging after neoadjuvant therapy 
showed progression under treatment in 3 patients. The remain-

FIGURE 1. Patients without staging laparoscopy
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ing 27 patients in this group were operated on and peritoneal 
carcinomatosis was detected in 4 patients (Figure 1).

Thirteen of 30 patients in group 2 showed peritoneal spread of 
cancer. Ten of these 13 patients had peritoneal implants and 3 
had malignant cells in the peritoneal lavage precipitate. Sev-
enteen patients who had no peritoneal spread on laparoscopy 
were operated on after neoadjuvant chemotherapy. The perito-
neal spread was determined during gastrectomy operation in 1 
patient (Figure 2).

DISCUSSION
Chemotherapy and radiotherapy regimens are added to rad-
ical gastric and lymph node resection procedures to provide 
an adjuvant effect in gastric cancer treatment protocols (5, 6). 
In the treatment protocol, adjuvant therapies are added only if 
patients have poor prognostic factors such as advanced tumor 
invasion, lymph node metastasis, and lymphovascular invasion 
(7).

Neoadjuvant and adjuvant (perioperative) chemotherapy is a 
relatively new concept in the treatment of gastric cancer. This 
option is offered for ≥T2 tumors without distant organ or perito-
neal metastasis as per the guidelines (8). It has been proposed 
that neoadjuvant therapy has more advantages than adjuvant 
therapy in our study. Adjuvant chemotherapy is delayed due to 
feeding problems and a prolonged recovery period, and treat-
ment is often not completed in the postoperative period. Pre-
operative neoadjuvant chemotherapy is tolerated better than 
postoperative adjuvant chemotherapy. Although there are no 
difficulties and problems of tolerance in postoperative chemo-
therapy, there are other troubles with respect to the effective-
ness of the treatment, such as surgical dissection causing dete-
rioration of vascularity in the remaining tissues after resection. 
This effect causes a lower distribution of adjuvant chemothera-
peutics in these tissues. 

Neoadjuvant chemotherapy seems to be more successful in this 
context (3, 4). Neoadjuvant chemotherapy contributes to the 
achievement of the R0 resection goal by decreasing the tumor 
and lymph node staging. Further, according to the response of 

the tumor to the treatment, information about the efficacy of the 
chemotherapeutic can be obtained, with which the transition 
to effective chemotherapy regimens are easily achieved if the 
treatment response is not enough.

Stomach cancer can metastasize to a wide variety of organs 
and/or structures (9). The key point for neoadjuvant chemo-
therapy is the distant location of a solid organ and the status of 
peritoneal metastasis at the beginning of treatment. Although 
preoperative radiological and/or nuclear medicine methods are 
very reliable for distant solid organ metastases, it is difficult to 
detect small peritoneal implants by these methods.

The sensitivity of contrast-enhanced multi-slice spiral CT and 
Positron Emission Tomography are reported in the literature as 
25%–100% and 58%–100% respectively, for detecting peritone-
al metastasis. Unfortunately, these values   are decreased in the 
presence of small (<5 mm) peritoneal metastases (10, 11).

In this study, staging laparoscopy determined peritoneal me-
tastasis in 43% of radiologically negative patients. The clinical 
stage and treatment protocol changed in these 13 patients by 
staging laparoscopy. This rate of change was reported as 48% 
by Shelat et al. (11)3 R1 resections and 1 R2 resection and as 37.8% 
by Muntean et al. (12).

In group 1, 3 metastatic patients were detected after neoadju-
vant chemotherapy by preoperative CT, and 4 patients were 
detected with peritoneal metastasis after neoadjuvant chemo-
therapy during the operation. In these 4 patients, radiological 
images could not determine the peritoneal spreads due to their 
small dimensions (in millimeters) just before the operation. No 
clear comment was made on their peritoneal status prior to ini-
tiating neoadjuvant therapy for 10 patients.

In group 2, the progression despite administration of chemo-
therapy was determined in 1 patient. We concluded that this 
chemotherapy regimen does not have sufficient anti-tumoral 
activity. With this information, missed effective drugs were iden-
tified and the chemotherapy protocol was reorganized.

FIGURE 2. Patients with staging laparoscopy
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When the results of this study were interpreted, 3 choices re-
garding the treatment suitable for 7 patients without curative 
gastrectomy in group 2 were put forward; A. Minimal response 
to treatment, B. Stable disease under treatment, C. Progression 
under treatment. It was decided that this question could not be 
answered with absolute accuracy with the present data. The 
effects of the applied chemotherapy regimens on the tumors 
were unknown. Unfortunately, the treatment protocols were re-
vised without this information for these 7 patients.

The present study had several potential limitations. The major 
limitations were the retrospective design and small sample size. 
Another limitation was the lack of polymerase chain reaction 
testing, which is a more sensitive method for the evaluation of 
abdominal washing fluids.

Peritoneal metastasis is not uncommon in gastric cancer. When 
clinical staging is performed at the beginning of the treatment 
and if the evaluation of peritoneal status is made only by ra-
diological examinations, the treatment may be started with an 
incorrect low-grade diagnosis. With the information in the pre-
vious literature and the results obtained from our study, we can 
conclude that the probability of error in the clinical staging is 
about 40%. Staging laparoscopy prior to neoadjuvant chemo-
therapy can make a significant contribution in the multidisci-
plinary treatment of gastric cancer.  
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