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ABSTRACT

Background: Gastric cancer (CG) is the fifty most common cancer among males and seventh most common cancer
among females in India. Prognosis in gastric cancer is very much related to pathological staging. Over the last decade
management of gastric cancer has evolved from surgeon to multidisciplinary approach. Laparoscopy has been
proposed as an accurate staging modality in a variety of upper gastrointestinal malignancies.

Methods: The present cross-sectional prospective hospital-based study was conducted in the department of surgery,
pt. J.N.M medical college Raipur, Chhattisgarh, India, during study period July 2016 to June 2018. All the patients of
endoscopic biopsy proven gastric cancer (50 cases) who presented during study period and satisfied the inclusion
criteria underwent investigations like hemogram, renal function tests, liver function tests, CEA, CA 19-9, chest X-ray,
CECT Abdomen and pelvis, staging laparoscopy. Standard protocols were followed for CECT abdomen scan, staging
laparoscopy. Appropriate management of the cases were done.

Results: In this study, most common symptom associated with carcinoma stomach was upper abdominal pain which
was present in 42 cases (84%). Most common site for tumor was pylorus in 38 cases (76%). 2" most common site for
tumor was fundus in 8 cases (16%) followed by body in 3 cases (6%) and diffuse in 1 case (2%). CECT staged 2
cases (4%) as stage | (IA-0, IB-2), 11 cases (22%) as stage Il (11A-3, 11B-8) and 37 cases (74%) as stage 111 (I11A- 18,
111B-05, 111C-14). Surgery with curative intent was done in 15 cases (30%). In 32 cases (64%) due to disseminated
disease as found on staging laparoscopy, surgery was abandoned and patients were sent for Neoadjuvant
chemotherapy.

Conclusions: Laparoscopy is a valuable technique in staging carcinoma stomach and has an important role in
detection of occult extensive intra-abdominal or metastatic disease.
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INTRODUCTION

Gastric cancer (CG) is the fifty most common cancer
among males and seventh most common cancer among
females in india.! In India, across the various registries,
there is a wide variation in the incidence of gastric
carcinoma. The incidence rate of gastric cancer is four
times higher in southern India compared with northern
India. Prognosis in gastric cancer is very much related to

pathological staging. The most widespread system for
staging of gastric cancer is the tumor-node-metastasis
(TNM) staging system based on depth of tumor invasion,
extent of lymph node metastases and presence of distance
metastases. This system was developed by the American
Joint Committee on Cancer (AJCC) and the Union for
International Cancer Control (UICC).2 Over the last
decade management of gastric cancer has evolved from
surgeon to multidisciplinary approach. As there are
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multiple modalities for treatment and treatment must be
tailored according to individual’s condition more accurate
extent of disease work up has become essential for
treatment planning in present times. There have been
many advances in radiological technologies in recent
times but even after that many patients with stomach
carcinoma are diagnosed as unresectable or metastatic on
exploratory laparotomy. This results in unnecessary
laparotomies yielding very little benefit to patients but at
same time morbidity and mortality in patients increases
significantly.®

Overall CECT and other imaging modalities have low
sensitivity for peritoneal metastasis detection.* It has been
estimated that this low sensitivity results in 30% of failed
laparotomies and thus increasing mortality and morbidity
significantly. Laparotomy has high accuracy for T staging
and high sensitivity for the detection of peritoneal
metastasis but in patients with unresectable or
disseminated disease laparotomy is unnecessary due to
associated mortality and morbidity.5

This problem can be overcome by staging laparoscopy as
a minimally invasive approach to exclude distant
metastasis. For suspected metastatic (M1) cases, negative
findings by staging laparoscopy may help patients regain
the potential of radical surgery. Neoadjuvant
chemotherapy, instead of first-hand surgery, can be
planned to downstage tumor and diagnostic laparoscopy
instead of laparotomy, prevent open-close surgery in the
patients.®

Laparoscopy has been proposed as an accurate staging
modality in a variety of upper gastrointestinal
malignancies. In gastric cancer, preoperative laparoscopy
not only prevents unnecessary surgical explorations in
case of peritoneal dissemination of tumor or liver
metastasis undetected by conventional staging but also
offers surgeon an opportunity to perform palliation
procedures laparoscopically.”®

Staging laparoscopy has been proven to be superior to
even very advanced radiological techniques in assessment
of advanced gastric cancers. Peritoneal deposits are
detected in up to 30% of gastric cancer cases missed by
EUS as well as CT scan.'012

This study was done to evaluate the role of staging
laparoscopy as an adjunct to CECT staging of tumor and
assessing its resectability so that patients with resectable
tumor on CECT abdomen but found unresectable on
staging laparoscopy may not undergo unnecessary
laporotomies.*34

METHODS

The present cross-sectional prospective hospital-based
study was conducted in the department of surgery, pt.
J.N.M medical college Raipur Chhattisgarh, India during
study period July 2016 to June 2018. Written informed

consent of all participants was obtained before gathering
any information. The information collected is kept strictly
confidential and individual identity would not be
disclosed under any circumstances. The patients of
endoscopic biopsy proven carcinoma stomach deemed
resectable on CECT thorax, abdomen and pelvis and
those who give consent to participate in the study are
included. The patient who received neoadjuvant
chemotherapy before staging laparoscopy, patients of
proven metastasis on CECT thorax, abdomen and pelvis
and the patients who did not give consent are excluded.

All the patients of endoscopic biopsy proven gastric
cancer (50 cases) who presented during study period and
satisfied the inclusion criteria underwent investigations
like hemogram, renal function tests, liver function tests,
CEA, CA 19-9, chest X-ray, CECT Abdomen and pelvis,
staging laparoscopy. A written informed consent was
taken from all participants for staging laparoscopy.
Standard protocols were followed for CECT abdomen
scan and staging laparoscopy. Appropriate management
of the cases were done.

Data was collected and analysed with the help of excel
and graph-pad in stat software for statistical analysis.
Proportion as number and percentage was determined for
categorical variables like gender. Chi-square test was
applied for comparison for qualitative variables. The
differences seen were evaluated for significance, p value
less than 0.05 was taken as significant.

RESULTS

Maximum number of subjects belongs to 51-60year
followed by 41-50year. Amongst males maximum
number of 12 cases (24%) were in 51-60years age group.
Amongst females maximum number of 4 cases (8%)
were in 51-60years age group (Table 1).

Table 1: Age and Sex wise distribution of study

subjects.

T Male Female Total
Age distribution N % N % N %
<=40 5 10 4 8 9 18
41-50 10 20 4 8 14 28
51-60 12 24 4 8 16 32
61-70 5 10 3 6 8 16
71-80 3 6 0 O 3 6
Total 35 70 15 30 50 100

In our study most, common symptom associated with
carcinoma stomach was upper abdominal pain which was
present in 42cases (84%). 2" most common symptom
associated was vomiting in 29 cases (58%) followed by
weight loss in 28 cases (56%), anorexia in 21 cases
(42%). Abdominal lump was found in 11cases (22%) and
pallor in 15 cases (30%) and both lump and pallor in 24
cases (48%) (Table 2).
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Table 2: Distribution of patients according to
Symptoms and Signs.

patients

Symptoms/signs

Upper abdominal pain 42 84
Anorexia 21 42
Vomiting 29 58
Weight loss 28 56
Pallor 15 30
Lump 11 22
Lump + pallor 24 48

Most common site for tumor was pylorus in 38 cases
(76%). 2" most common site for tumor was fundus in 8
cases (16%) followed by body in 3 cases (6%) and
diffuse in 1 case (2%). Endoscopic biopsies were done in
all cases and adenocarcinoma was the most common
histologic type.

Among adenocarcinoma poorly differentiated type was
most common in 24 cases (48%) followed by well
differentiated in 13 cases (26%), moderately
differentiated in 9 cases (18%) and 4 (8%) cases of signet
ring adenocarcinoma.

Table 3: Distribution of patient according to site of tumor in UGI endoscopy and histopathology.

| Location of tumour/hispatholog patients
Fundus 8 16
Body 3 6
Pylorus 38 76
Diffuse 1 2
Adenocarcinomawell differentiated 13 26
Adenocarcinoma moderately differentiated 9 18
Adenocarcinoma poorly differentiated 24 48
Signet ring adenocarcinoma 4 8
Cea raised 3 6
Cal9-9 raised 9 18
Both raised (Cea, Ca 19-9) 9 18
Both (Cea, Cal9-9) within normal range 29 58

Table 4: Age wise distribution according to histopathology.

Histopathology

61-70years 71-80years

Well differentiated adenocarcinoma 3 3 5 1 1
Moderately differentiated adenocarcinoma 0 2 4 3 0
Poorly differentiated adenocarcinoma 6 7 6 4 1
Signet ring adenocarcinoma 0 2 1 0 1
Total 9 14 16 8 3

Out of 50 cases both tumor markers (CEA, CA19-9) were
raised in 9 cases (18%). CA19-9 was raised in 9 cases
(8%) while CEA was raised in 3 cases (6%). Tumour
markers were within normal range in 29 cases (58%)
(Table 3).

In this study maximum number of cases of well
differentiated adenocarcinoma were found in 51-60 years
age group i.e. 5 cases (10%). Majority poorly
differentiated adenocarcinoma were present in 41-50
years age group i.e. 7 cases (14%). Moderately
differentiated adenocarcinoma was found predominantly
in 51-60years age group i.e. 4 cases (8%). 2 cases (4%) of
signet ring adenocarcinoma were found in 41-50years age
group (Table 4). CECT staged 2 cases (4%) as stage |
(1A-0, 1B-2), 11 cases (22%) as stage Il (IIA-3, 1I1B-8)

and 37 cases (74%) as stage Il (111A-18, 111B-05, IlIC-
14). Staging laparoscopy was done in all 50 patients and
after staging laparoscopy occult metastasis was seen in 35
cases (70%). Out of these liver metastases was seen in 17
patients, peritoneal metastasis in 8 patients, both liver and
peritoneal metastasis in 4 patients, pancreas infiltration in
2 patients, bowel involvement in 2 patients, bulky disease
in 1 patient and celiac axis infiltration in 1 patient (Table
5). On correlating CECT staging with occult metastasis
on staging laparoscopy out of 35 cases, 3 cases of
metastasis (8.57%) was present in stage Il and maximum
number in stage |11 32 cases (91.42%) (Table 6).

Maximum number of patients with occult metastasis on
staging laparoscopy was seen in poorly differentiated
adenocarcinoma of stomach i.e. 18 cases (75%) followed
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by 7 cases (77.77%) in moderately differentiated
adenocarcinoma, 6 cases (46.15%) in well differentiated
adenocarcinoma and 4 (100%) cases in signet ring
adenocarcinoma (Table 7).

Table 5: Distribution of patients as per CECT
abdomen staging.

CECT staging No. of cases %

1B 2 4

1A 3 6

11B 8 16
1A 18 36
111B 5 10
1c 14 28
Occult metastasis

Liver metastasis 17 48.57
Peritoneal metastasis 8 22.85
Liver + peritoneal metastasis 4 11.42
Pancreas infilteration 2 5.71
Bowel metastasis 2 5.71
Bulky disease 1 2.85
Celiac axis infiltration 1 2.85

Table 6: Occult metastasis found by staging
laparoscopy in various stages as per CECT abdomen.

CECT stage Occult metastasis

I 3(8.57%)
1T 32 (91.42%)
Total 35 (100%)

Maximum number of subjects belongs to stage IlI-A
followed by I11-C. In the present CECT staging there was
up staging in 35 (70%) cases after staging laparoscopy.
(Table 8). Staging laparoscopy was done in all of 50
patients. Out of them as per findings, surgery with
curative intent was done in 15 cases (30%). Palliative
surgery was done in 3 cases (6%). Patients who
underwent palliative surgery were those in whom
curative surgery could not be done but they required
symptomatic relief. All 3 patients had gastric outlet
obstruction.

In 32 cases (64%) due to disseminated disease as found
on staging laparoscopy, surgery was abandoned and
patients were sent for neoadjuvant chemotherapy (Table
9).

Table 7: Occult metastasis in relation to histopathology.

Total no. of cases

No. of cases with Percentage of metastasis

Type of histopathology

~metastasis with various histolog
Well differentiated adenocarcinoma 13 6 46.15
Moderately differentiated adenocarcinoma 9 7 77.77
Poorly differentiated adenocarcinoma 24 18 75
Signet ring adenocarcinoma 4 4 100
Total 50 35
X2-Value: 3.178, (Degree of freedom=3), P>0.05 (Not significant)

Table 8: Various findings on staging laparoscopy in relation to stages of CECT.

Peritoneal el L Pancreases Bowel L'V?H' Bulky Celiac axis
meta+ meta+ . . e . peritoneal . e .
meta . . infiltration infiltration . disease infiltration
ascites ascites metastasis
11B 2 - 1 - - - - - -
1A 7 3 2 2 1 - 1 - 1
1B - - - 1 - - - - -
1iC 4 2 - 1 1 2 3 1 -

Table 5: Distribution of patients as per CECT
abdomen staging.

Management

Surgery with curative inten 15 30
Palliative surgery 3 6
Chemotherapy (neoadjuvar 32 64
Total 50 100

DISCUSSION

In the present study maximum number of patients i.e. 16
cases (32%) of carcinoma stomach were found in 51-
60years age group. The maximum number of cases were
in 6™ decade of life. Saha AK et al, in his study showed
that the most common age group for carcinoma stomach
was over 40years.*
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Chrungoo R et al, in his study found the maximum
number of cases of carcinoma stomach were in 51-
70years age group (72%).® The age of patients in this
study was well within range as observed in other studies.

In the present study carcinoma of the stomach was found
in 35 males (70%) and in 15 females (30%) and the male
to female ratio was 2.33:1. Shelat VG et al, in his study
found that (18,66.7%) of these patients were male and
(9,33.3%) were female with male:female ratio was 2:1.%7
Chrungoo R et al, in his study found that there were 19
males (76%) as against 6 females (24%). male:female
ratio was 3.17:1.1% Saha AK et al, in his study found that
male:female ratio was 2.7:1.1% The male preponderance of
carcinoma stomach in this study was consistent with the
studies conducted by others.

In this study, most common symptom associated with
carcinoma of stomach was upper abdominal pain which
was present in 42 cases (84%) followed by vomiting in
29 cases (58%), weight loss in 28 cases (56%), anorexia
in 21 cases (42%). Chrungoo R et al, in his study found
that pain was predominant symptom in 14 cases (56%),
followed by anorexia in (12%) and vomiting (8%).%¢ Saha
AK et al, in his study showed that abdominal pain
(66.2%) was the commonest symptom followed by
weight loss (43.3%), indigestion (45.9%), anorexia
(39.9%), nausea/vomiting (34.2%), postprandial pain
(29%), and melena (9.5%).® Symptom profile of the
patients in this study was in accordance with other
studies.

In this study most common sign was both pallor and
epigastric lump in 24 cases (48%) followed by pallor in
15 cases (30%) and epigastric lump in 11 cases (22%)
Chrungoo R et al, in his study recorded pallor as the
commonest sign, according for 16 (64%) cases.'® Hire P
et al, in his study showed that most common sign was
palapable lump in the epigastric region which was found
in 20 cases (83.33%) followed by pallor, seen in 14 cases
(58.33%).%8 However, symptoms observed in this study
were not in accordance with the studies conducted by
others.

In the present study the tumor was located in pylorus in
38 cases (76%). Body and fundus accounted for 3 cases
(6%) and 8 cases (16%) respectively and diffuse
involvement was seen in 1 case (2%). Shelat VG et al, in
his study on 27 patients noted the commonest site of
gastric adenocarcinoma was the cardio-esophageal
junction (58%) followed by antrum (15%), greater
curvature, lesser curvature and body all 8% respectively.
Saha AK et al, in his study found that antrum part of
stomach was mostly involved (51.9%) followed by body
(18.6%) and fundus (16.4%).'> Chrungoo R et al, in his
study found that the site of carcinoma of stomach was
distal one third in 15 (60%) patients, proximal one third
in 3 (12%) patients, middle one third in 2 (8%) and
diffuse involvement was seen in 5 (20%) patients similar
to our study.’® Cherian J et al, in his study showed no

change in site specificity of carcinoma of stomach in
south Indian population.® Tumour location profile of the
patients in this study was in accordance to various
studies.

Present study showed that both CEA and CA19-9 are
positive in 9 cases (18%). CA19-9 is raised in 9 cases
(18%) followed by CEA in 3 cases (6%). Tumour
markers are within normal limit in 29 cases (58%)
Duraker N et al, in his study found CA 19-9 and CEA 19-
9, CA72-4, CEA, and AFP-positive cases were 41%,
32.6%, 24.2%, and 8.4%, respectively.?® Wang W et al, in
his study showed positivity of 20.0% for CA19-9 and
19.2% for CEA.? this study results in terms of tumour
location were in accordance with these studies.

In the present study CECT staged 2 cases (4%) as stage |
(1A-0, IB-2), 11 cases (22%) as stages Il (11A-3, 11B-8)
and 37 cases (54%) as stages Il (111A-18, 11IB-5, IIC-
14). In the present study CECT correctly staged 15 (30%)
cases and 35 cases (70%) were not staged correctly.
Nakagawa et al, in their study on 100 patients of gastric
adenocarcinoma found after staging laparoscopy total
47% of cases were re-stages, 3% were downstage and
44% were staged with a more advanced stage.??
Peritoneal deposits was found in 7 patients which was
diagnosed by conventional examination. An unsuspected
peritoneal deposit was found in 21 of 93 patients (29%).
Gastrectomy after staging laparoscopy was performed in
39 patients.

Kapiev A et al, in their study on 55 patients (70.5%)
found that the staging laparoscopy was negative and
restaging was done in 23 patients (29.5%) to be more
advanced stage.?® Chrungoo R et al, in there study on 25
patients found that growth was resectable in 10 (40%)
patients, while in 15 (60%) it was unresectable.'6

Hire P et al, in his study on 24 patients found that
laparoscopic findings in 13 patients (54.17%) were found
in accordance with CECT findings and these cases further
underwent explorative laparotomy for curative resection.
11 patients (45.83%) were found to be underestimated by
CECT who went for palliative chemotherapy.’® The
CSCT abdominal staging related findings were in
consistent with the study mentioned above.

In present study after staging laparoscopy in 50 patients
occult metastasis was seen in 35 (70%). Out of these liver
metastases was seen in 17 patients on staging
laparoscopy. Peritoneal metastasis was seen in 8 patients.
Liver and Peritoneal metastasis was seen in 4 patients.
Pancreas infiltration was seen in 2 patients. Bowel
involvement was seen in 2 patients. Bulky disease was
seen in 1 patient. Celiac axis infiltration was seen in 1
patient. Kakroo SM et al, in his study on 50 patients
revealed metastasis in 14 patients (28%) (9 hepatic 18%,
5 peritoneal 10%) which were confirmed by frozen
section.?* Singh HK et al, in his study on 35 patients
found that CECT found serosal infiltration in 25.7%
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cases whereas staging laparoscopy found serosal
involvement in 88.57% cases. Other organ infiltration
was found on CECT in 22.8% while on staging
laparoscopy in 51.43% cases. Mesocolon invasion was
seen in 3 patients, none of them were picked up by
CECT. Pancreatic infiltration was seen in 10 patients, 6
of them were identified by CECT also.?®

Hire P et al, in his study on 24 patients showed that
occult metastasis was found in 7 cases (29.17%) of which
liver metastasis was present in 5 cases (20.83%) and
peritoneal metastasis in 2 patients. (8.33%).28 Results
regarding other organ involvement occult metastasis were
comparable and similarity was noted.

CONCLUSION

Multimodal management of gastric cancer demands
accurate preoperative staging. Small size liver, peritoneal
metastasis or infiltration of adjacent organs by means of
metastasis in gastric carcinoma are difficult to detect by
conventional imaging technique. Theses image
techniques are with limitations and often results in under-
staging of disease and unnecessary laparotomy. Staging
laparoscopy is a safe and fast, minimally invasive,
procedure that can improve detection of even small sized
liver and peritoneal metastasis by direct visualization. It
can be performed in combination with laparoscopic
ultrasound and allow further evaluation of the tumor for
local invasion or small size liver metastasis.

Laparoscopy is a valuable technique in staging carcinoma
stomach and has an important role in detection of occult
extensive intra-abdominal or metastatic disease not
detected by conventional radiological staging. The value
of staging laparoscopy is in the prevention of unnecessary
surgical exploration and the resultant morbidity and
mortality in patients with locally advanced or metastatic
disease.
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