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1  | INTRODUC TION

Staging laparoscopy (SL) has been incorporated into the diagnostic 
strategy for advanced gastric cancer (GC) for years. In some thera‐
peutic guidelines,1‒4 SL is recommended for preoperative staging. 
Historically, the value of SL has been controversial. In 1985, Shandall 
and Johnson wrote, “In gastric carcinoma, the value of laparoscopy is 

doubtful as a high percentage requires at least palliative surgery”.5 In 
contrast, Gross et  al wrote, “Laparoscopy is a useful method for the 
assessment of GC and allows easy biopsy, particularly of peritoneal 
deposits. Unnecessary laparotomy is avoided, and the morbidity of 
the procedure is minimal”.6

The main purpose of SL is to detect occult peritoneal dissem‐
ination (Figure  1), aiming for more accurate M1 staging (distant 
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Abstract
Staging laparoscopy (SL) is frequently carried out in patients with advanced gastric 
cancer. However, some clinical questions are being debated and consensus must be 
obtained. With this aim, a literature search of PubMed/MEDLINE was carried out 
using the keywords “gastric cancer,” “SL,” and “diagnostic laparoscopy”. Articles pub‐
lished online up to February 2019 were analyzed, focusing on the following ques‐
tions. (i) What is an adequate indication for SL? (ii) How do you carry out SL? (iii) Does 
SL provide accurate information about peritoneal dissemination? (iv) Is the yield of SL 
different by tumor location? (v) Is SL a safe procedure? (vi) Is “repeat SL” needed? (vii) 
Does SL provide oncological benefit? Results provided the following responses: (i) In 
Western countries, clinically resectable advanced tumor is an indication for SL. Terms 
to be introduced for adequate indication include “location,” “type 4 (linitis feature),” 
“large tumor,” “equivocal computed tomography (CT] findings,” and “lymph node 
swelling”. (ii) Exploration of the entire peritoneal cavity is preferable. (iii) Detection 
rate of peritoneal disease is 43%‐52% in Japanese institutions and 7.8%‐40% in other 
countries. False‐negative findings during SL were 0%‐17%, and 10%‐13% when lim‐
ited to cytology. (iv) Yield of SL was higher in gastric cancer compared with esoph‐
agogastric junctional tumor. (v) SL‐related complications were estimated to occur in 
0.4%. (vi) Repeat SL is important after treatment. (vii) If the efficacy of neoadjuvant 
chemotherapy for patients with P0CY1 is established, SL can provide oncological 
benefit. SL can be carried out safely and effectively. Considering the prevalence of 
neoadjuvant treatment, the role of SL will become more important.
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metastases) than diagnosis by imaging. Peritoneal dissemination 
(P) may be diagnosed using a computed tomography (CT) scan with 
findings of ascites and multiple mesenteric or omental nodules, but 
diagnostic accuracy is not high.7 Peritoneal dissemination is some‐
times detected only during laparotomy, without definitive radiolog‐
ical findings. The presence of peritoneal dissemination, regarded as 
stage IV GC, is a poor prognostic factor. Patients have no indication 
for gastrectomy except for bleeding or obstruction, and undergo 
systemic chemotherapy.8 If those patients undergo chemotherapy 
without palliative gastrectomy, laparotomy would be non‐therapeu‐
tic. SL can provide accurate information about peritoneal dissemi‐
nation and lavage cytology (CY) with less surgical invasiveness and 
an appropriate therapeutic strategy.9 It is beneficial to avoid use‐
less laparotomies and shorten the time between diagnosis and the 
initiation of chemotherapy. However, some problems regarding this 
procedure should be discussed.

2  | METHODS

The present review was based on articles from PubMed and 
MEDLINE and carried out in February 2019. “Gastric cancer”, “stag‐
ing laparoscopy” and “diagnostic laparoscopy” were used as search 
terms. After a full‐text search for 79 articles published after 2000, 
a final set of 41 studies was extracted with a sample size of patients 
who underwent SL larger than 50. If not satisfied with this condi‐
tion, the articles including important information were included in 
this review.

This review was constructed to answer the following clinical 
questions: (i) What is an adequate indication for SL? (ii) How do 
you carry out SL? (iii) Does SL provide accurate information about 

peritoneal dissemination? (iv) Is the yield of SL different by tumor 
location of either esophagogastric junctional cancer (EGJ) or gastric 
cancer (GC)? (v) Is SL a safe procedure? (vi) Is “repeat SL” needed? (vii) 
Does SL provide oncological benefit?

3  | RESULTS

Results provided responses to the seven questions based on the da‐
tabase search.

3.1 | What is an adequate indication for SL?

The main purpose of SL is to detect occult peritoneal disease (P and/
or CY) that cannot be definitively diagnosed using imaging exami‐
nations.10 In Western countries where advanced gastric cancer is 
common, a reported indication for SL was “resectable GC and EGJ 
without definite distant metastases”. In many Japanese institutions, 
SL is carried out based on the clinical trials of the Japan Clinical 
Oncology Group (JCOG). JCOG050111 is a randomized controlled 
trial evaluating the efficacy of neoadjuvant chemotherapy (NAC) for 
patients with large type 3 (≥8 cm) and type 4 advanced gastric can‐
cer. JCOG 040512 is a phase II clinical trial evaluating the efficacy 
of NAC for GC patients with bulky lymph node metastases (≥3 cm) 
or para‐aortic node metastases (PAN). In both clinical trials, SL was 
mandatory for the confirmation of eligibility criteria. Therefore, 
“large type 3 and type 4” or “bulky N/PAN” are frequently adopted 
in practice as indications for SL.

Indications for SL are discussed in two ways (Table  1). First, 
some clinical factors that lead to a high incidence of peritoneal 
disease among SL cases are evaluated using multivariate analysis. 
Sarela et al13 reported the incidence of peritoneal dissemination 
by clinical findings: EGJ (42%), whole stomach (66%), poorly dif‐
ferentiated adenocarcinoma (36%), age ≤70 (34%), lymphadenop‐
athy ≥1 cm by CT scan (49%), and depth of tumor was T3 or T4 
(63%). Among these factors, “location (EGJ or whole stomach)” 
and “lymphadenopathy by CT scan” were significant predictive 
factors by multivariate analysis of 65 SL cases. Ikoma et  al14 re‐
ported similar results for location: fundus/body/antrum (38%), 
poorly differentiated (38%), signet ring cell morphology (41%), lin‐
itis feature (66%), and equivocal CT findings (65%). Among them, 
“poorly differentiated”, “linitis feature” and “equivocal CT findings” 
were significant by multivariate analysis. The second way of dis‐
cussing indications for SL is a validation method using a large num‐
ber of cases, including patients who did not undergo SL. Tsuchida 
et al15 determined that “three portions (=whole stomach),” “type 
3/4/5” and “lymph node metastases by CT scan” were significant 
predictive factors for peritoneal disease by multivariate analysis 
of 31 SL cases. If the indication for SL was defined as two or three 
factors among these, sensitivity, specificity, positive predictive 
factor (PPV), negative predictive factor (NPV) and accuracy for 
peritoneal disease were 91.9%, 37.9%, 46.7%, 88.7% and 58.0%, 
respectively, using a total of 231 cases limited to c T3/T4. The 

F I G U R E  1   Peritoneal dissemination during staging laparoscopy. 
Small nodules of peritoneal dissemination on the surface of 
diaphragm
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study of Hu et al16 used a similar method to Tsuchida.15 The signif‐
icant predictive factors for peritoneal disease were “≥4 cm”, “T4b” 
and “type 3 or 4”. If the indication for SL was defined as two or 
three factors among them, sensitivity, specificity, PPV, NPV and 
accuracy for peritoneal disease were 85%, 69%, 43%, 94% and 
72%, respectively, using a total of 582 cases (c T2‐4b). The report 

by Hur et al,17 however, was not an analysis of SL cases. “Type 3 or 
4”, “T3 or T4” and “≥4 cm” were significant by multivariate analysis 
using 589 clinically advanced GC cases. If the indication for SL was 
defined as “all three factors”, 42.4% of all cases were expected 
to be indicated for SL, and sensitivity, specificity, PPV, NPV and 
accuracy for peritoneal dissemination were 83.3%, 63.2%, 24.0%, 

TA B L E  1   Indications for staging laparoscopy (SL) for gastric cancer patients

First author Case
No. 
(Validation)

No. 
(SL) P(M1) prevalence by clinical findings

Indication: multivariate analysis and 
validation

Sarela13 Resectable 
GC & EGJ

65 65 GEJ (42%), whole stomach (66%), poorly 
differentiated (36%), age ≤70 (34%), lym‐
phadenopathy ≥1 cm (49%), T3/T4  
(63%)

Location (GEJ or whole stomach)

Lymphadenopathy by CT

Ikoma14 Resectable 
GC & EGC

662 662 Fundus/body/antrum (38%), poorly differ‐
entiated (38%), signet ring cell morphol‐
ogy (41%), linitis feature (66%), equivocal 
CT findings (65%)

Poorly differentiated

Linitis feature

Equivocal CT findings

Tsuchida15 T4 (SE,SI) 231 31 Tumor location: 3 portions (64%), Location (3 portions)

≥8cm (49%) Macroscopic type (3/4/5)

Macroscopic type: 3/4/5 (43%), T4b (59%) Lymph node metastases by CT

Lymph node metastases (40%)

“2 or 3 factors” (169/231, 73.2%)

Sensitivity 91.9%, specificity 37.9%,

PPV 46.7%, NPV 88.7%, accuracy 58.0%

Hu16 T2‐4b 582 582 ≥4 cm (43%) ≥4 cm

Middle third involved (31%) T4b

T4b (52%) Type 3/4

Type 3 (34%), type 4 (41%)

“2 or 3 factors” (249/582, 42.8%)

Sensitivity 85%, specificity 69%

PPV 43%, NPV 94%, accuracy 72%

Hur17 Clinically ad‐
vanced GC

589 0 T3 (15%) T4 (39%), N1 (11%) N2 (20%) Type 3 or 4

≥4 cm–<8 cm (11%), ≥8 cm (26%), type 
3 (13%) type 4 (35%), undifferentiated 
(14%), anterior wall involved (17%), poste‐
rior wall involved (16%)

T3 or T4

≥4 cm

“all three factors” (250/589, 42.4%)

Sensitivity 83.3%, specificity 63.2%,

PPV 24%, NPV 96.4%, accuracy 65.7%

Irino18 c T3/T4 721 156 Large type 3 (56%), type 4 (53%) Large type 3 or type 4

Bulky nodes/PAN swelling (21%) Bulky nodes or PAN swelling

Suspicion of peritoneal disease (20%) Suspicion of P

“Any of these factors” (246/721, 34%)

Sensitivity 67.6%, specificity 76.5%,

PPV 47.5%, NPV 88.2%, accuracy 74.3%

c T1‐4 2213 “Any of these factors” (246/2213, 11%)

Sensitivity 66.1%, specificity 93.4%,

PPV 47.5%, NPV 96.9%, accuracy 91.5%

CT, computed tomography; EGJ, esophagogastric junction; GC, gastric cancer; GEJ, gastroesophageal junction; NPV, negative predictive value; PAN, 
para aortic lymph node; PPV, positive predictive value.
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96.4% and 65.7%, respectively, using the same series. In the report 
of Irino et al,18 the indication for SL was defined as “large type 3 
(≥8 cm)” or “type 4” or “bulky N” or “PAN” or “suspicious findings 
of peritoneal disease”. Validation analysis using 721 cases (c T3/4) 
in the same period showed that sensitivity, specificity, PPV, NPV 
and accuracy for peritoneal disease were 67.6%, 76.5%, 47.5%, 
88.2% and 74.3%, respectively. When the validation was analyzed 
with 2213 cases (c T1‐4), the results changed to 66.1%, 93.4%, 
47.5%, 96.9% and 91.5%, respectively.

3.2 | How do you carry out SL?

Surgical procedure for SL has been established, and it was similar in 
each study. It must be determined as to whether exploration inside 
the omental bursa is mandatory. If GC was located at the posterior 
side of the stomach, there could be peritoneal dissemination inside 
the omental bursa only. Several studies described inspection inside 
the omental bursa,13,15,19‒23 but the incremental detection of perito‐
neal dissemination was not described. We also questioned whether 
the total length of mesentery must be inspected. Ishigami et al20 and 
Miki et al24 included “the surface of the entire bowel” and “from the 
oral to anal side “in the exploration area of SL, but there was no de‐
scription in other reports. Definite answers could not be drawn from 

the reported articles, but wide exploration may be needed to reduce 
false‐negative results.

3.3 | Does SL provide accurate information about 
peritoneal dissemination?

Reports on the detection of P1 and/or CY1 that were not seen 
by imaging examinations are listed in Table  2. Ikoma et  al14 de‐
fined “the yield of SL” as the proportion of patients among all pa‐
tients who underwent laparoscopy for staging whose laparoscopy 
showed positive findings, including those with macroscopic car‐
cinomatosis, positive cytology, or other clinically important find‐
ings. The main purpose of SL was to find disseminated nodules 
that could not be detected by imaging, but other clinical findings 
that could change the therapeutic strategy (such as liver metas‐
tases or invasion to adjacent organs) may be detected at SL. Irino 
et al,18 Hosogi et al,25 Miki et al,24 Ishigami et al,20 Yamagata et al19 
and Nakagawa et  al26 reported the detection rate of P1 and/or 
CY1 as 47%, 45%, 53.4%, 42.7%, 46% and 51.6%, respectively. 
Results of these studies from Japanese institutions were almost 
similar (range: 42.7% to 53.4%), and higher than those from other 
countries (range: 7.8% to 40%).16,21,23,27‒34 The reason for this dis‐
crepancy was the difference in the indication for SL. In Japanese 

TA B L E  2   Detection rate of P1 and/or CY1 during staging laparoscopy

First author Country
Year of 
publication Period Cases (over 50) Indication for SL Yield

Irino18 Japan 2018 2003‐2013 156 Large type 3 & type 4, bulky N/PAN, 
suspicious for P

47%

Hosogi25 Japan 2017 2006‐2015 120 ≧5 cm and/or bulky N 45%

Strandby27 Denmark 2016 2010‐2012 219 Resectable GC & EGJ (EGJ: 78%) 7.80%

Ikoma14 USA 2016 1995‐2012 711 Resectable GC & EGC (EGJ: 43.2%) 36%

Simon28 France 2016 2005‐2011 116 Resectable GC, EGC & EC, ≧T3 or N+ 12.90%

Hu16 China 2016 2004‐2014 582 GC ≧T2 25.80%

Miki24 Japan 2015 2008‐2014 88 Large type 3 & type 4 53.40%

Convie29 UK 2015 2007‐2013 295 Resectable GC, EGC & EC 21.40%

Mirza30 UK 2015 1996‐2013 378 Resectable GC & EGJ, potential future 
NAC

13.70%

Tourani31 Australia 2015 1999‐2010 148 GC ≧T2 25.60%

Ishigami20 Japan 2014 – 178 GC ≧T2 42.70%

Bhatti32 Pakistan 2014 2005‐2012 149 Resectable GC & EGJ 40%

Munasinghe21 UK 2013 2006‐2010 316 Resectable GC & EGJ 22.50%

Yamagata19 Japan 2012 2001‐2009 124 Large type 3 & type 4, cN+, suspicious 
for P

46%

Kapiev33 Israel 2010 – 78 Resectable GC & EGJ 29.50%

Nakagawa26 Japan 2007 1999‐2005 93 Resectable GC T3‐4 (SE/SI) 51.60%

Sarela13 USA 2006 1993‐2002 657 Resectable GC & EGJ 23%

Burke34 USA 1997 1990‐1995 103 Resectable GC 31%

Lowy23 USA 1996 1991‐1995 71 Resectable GC 23.20%

EC, esophageal cancer; EGJ, esophagogastric junction; GC, gastric cancer; NAC, neoadjuvant chemotherapy; PAN, para‐aortic node metastases; SL, 
staging laparoscopy; –, not listed.
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institutions, the indication for SL was adjusted to meet the clinical 
trial eligibility of JCOG (large type 3 & type 4). This indication was 
targeted to this special group with a high possibility of peritoneal 
disease among the patients with advanced GC.

“False negative for SL” is listed in Table 3. In the case of P0/P0CY0 
during SL, following surgery with curative intent was attempted after 
several weeks. In the case of P0CY1, surgery was carried out to ad‐
dress symptoms (bleeding, obstruction or institutional indication). P1 
or CY1 was sometimes confirmed following laparotomy, which was 
classified as “false negative for SL”. Limited to macroscopic dissemi‐
nated nodule, the rate of false negativity was reported as 0% to 17.2%. 
From a similar indication for SL (large type 3, type 4, and suspicious for 
dissemination), Irino et al,18 Miki et al24 and Yamagata et al19 reported 
the rate of false negativity as 11%, 17.2% and 15.6%, respectively. 
This indication implied a strong possibility of dissemination, so SL 
should be meticulously and widely carried out for various sites in the 
peritoneal cavity. In the reports from Western countries,13,21‒23,33‒38 
the rate of false negativity was lower than that from Japan.15,18,19,24,25 
This is also due to differences in the indication for SL.

CY0 at initial SL may change to CY1 at the following laparotomy. 
Yamagata et al19 and Shimizu et al39 reported a false‐negative result for 
CY as 13.3% and 10%, respectively. For cytological examination during 
SL, the stirring of lavage fluid could be insufficient for adequate quality 
and quantity of cell collection. Munasinghe et al21 reported that the 
routine use of subphrenic cytology in combination with pelvic lavage 

during SL had an incremental benefit in detecting positive CY com‐
pared to either pelvic or subphrenic cytology alone. Nakagawa et al26 
noted that 44.4% (4/9) of patients with P0CY1 during initial SL were re‐
assessed as P1 following laparotomy. Patients with P0CY1 diagnosed 
during SL may have hidden disseminated nodules which are also the 
target of chemotherapy.

Peritoneal disease can be confirmed by SL, but the extent of local 
invasion from GC could not be completely explored. Diagnosis may 
change from “resectable” to “unresectable” following laparotomy 
not only as a result of peritoneal dissemination but also as a result 
of unexplored local invasion during SL. de Graaf et al40 reported this 
conversion rate as 8.1%. Reason for the “unresectable” diagnosis 
was locally advanced disease (59.3%) and metastases (40.7%, perito‐
neal, liver, and others). When direct invasion of GC to the pancreas 
was suspected by CT scan, exploration inside the omental bursa is 
needed for more accurate information during SL.

3.4 | Is the yield of SL different by tumor location of 
either esophagogastric junctional cancer or gastric 
cancer?

Some studies about SL from Western countries included not only 
GC, but also EGJ cancer or lower esophageal cancer (including squa‐
mous cell carcinoma) for the indication of SL. Yield of SL was higher in 
cases with GC compared with EGJ in all studies except one (Table 4).

First author False negative Indication

Irino18 11% (7/66) Large type 3 & type 4, bulky N/
PAN, suspicious for P

Hosogi25 5.9% (1/17) ≧5 cm and/or bulky N

Miki24 17.2% (5/29) Large type 3 & type 4

Munasinghe21 0% (0/183) Resectable GC & EGJ

Cardona35 1.9% (3/155) Repeat SL

Yamagata19 P: 15.6% (10/64) CY: 13.3% 
(6/45)

Large type 3 & type 4, cN+, 
suspicious for P

Tsuchida15 6.7% (1/15) c T4M0

Kapiev33 0% (0/55) Resectable GC & EGJ

Shimizu39 CY: 10% (1/10) Large type 3 & type 4, bulky N/
PAN

Muntean22 6.5% (2/31) Resectable GC

de Graaf40 8.1% (27/332) (resectable to 
unresectable)

Resectable GC & EGJ

Nakagawa26 44.4% (4/9) (p0cy1 to p1) Resectable GC T3‐4 (SE/SI)

Sarela13 10% (41/401) (p: 56%) Resectable GC & EGJ

Lavonius36 10.7% (3/28) Resectable GC

Asencio37 4.5% (2/44) Resectable GC

Burke34 8.4% (6/71, M1) Resectable GC

Stell38 7.1% (4/56) Resectable GC

Lowy23 7.3% (3/41, M1) Resectable GC

EGJ, esophagogastric junction; GC, gastric cancer; PAN, para‐aortic node metastases; SL, staging 
laparoscopy.

TA B L E  3   Diagnostic accuracy during 
staging laparoscopy: False negative
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3.5 | Is SL a safe procedure?

Staging laparoscopy is considered a safe procedure carried out 
within one hour under general anesthesia. Some reported intestinal 
injury during SL.28,29,39,41 In many reports, there were no SL‐related 
complications (Table  5), but the estimated SL‐related complication 
rate was 0.4% based on total accumulated data.

3.6 | Is “Repeat SL” after chemotherapy needed?

“Repeat SL” refers to a second SL carried out after chemother‐
apy. Thiels et  al42 reported a 12% positive rate at “repeat SL” 
after chemotherapy for patients who were classified as P0/CY0 
during the first SL done before chemotherapy. If the response of 
chemotherapy was poor, disseminated nodules could be growing 
during chemotherapy. “Repeat SL” had the benefit of preventing 

non‐therapeutic laparotomies. Cardona et  al35 reported 5.5% 
positive and 1.9% false‐negative rates at “repeat SL”. Nakamura 
et  al43 described conversion surgery based on the diagnosis of 
“second‐look SL”. They carried out conversion surgery if “second‐
look SL” confirmed that P1/CY1 converted to P0/CY0 after induc‐
tion chemotherapy. When conversion surgery is more prevalent, 
SL after treatment will become very important.

3.7 | Does SL provide oncological benefit?

Detection of occult peritoneal disease can avoid non‐therapeutic 
laparotomy and shorten the interval to induction of chemotherapy. 
However, the survival benefit was obscured because the therapeu‐
tic strategy of systemic chemotherapy without gastric resection was 
the same in both groups. Burke et al34 reported that there was no 
significant difference in the survival of patients with unresectable 

TA B L E  4   Yield of staging laparoscopy: Tumor location

First author Country Lower esophagus EGJ GC Total

Strandby27 Denmark 5.3% (9/171) < 16.7% (8/48) 7.80%

Simon28 France 0% (0/24) 12.2% (5/41) < 19.6% (10/51) 12.90%

Convie29 UK 16.2% (22/136) < 25.8% (41/159) 21.40%

Bhatti32 Pakistan 28% < 48% 40%

Munasinghe21 UK 14.5% (20/138) 13.9% (5/36) < 32.4% (46/142) 22.50%

Mirza30 UK 12.7% (27/212) < 14.8% (26/175) 13.70%

Sarela13 USA 23.8% (25/105) = 22.5% (124/552) 23%

EGJ, esophagogastric junction; GC, gastric cancer.

TA B L E  5   Complications related to staging laparoscopy

First author SL‐related complications
All perioperative 
complications

Irino18 0% (0/156) 0.6% (1/156) Angina

Hu16 0% (0/62) 3.2% (2/62) Pneumonia

Marmor41 2.8% (4/145) Intestinal injury (2), liver lacera‐
tion, air embolus

6.2% (9/145) CD grade I/
II/III/IV:

4/3/1/1

Simon28 0.8% (1/116) Intestinal injury 0.8% (1/116)

Munasinghe21 0% (0/316) 0.3% (1/316) AMI

Convie29 0.3% (1/317) Intestinal injury 0.3% (1/317)

Yamagata19 0% (0/124) 0% (0/124)

Tsuchida15 0% (0/31) 0% (0/31)

Kapiev33 0% (0/78) 0% (0/78)

Shimizu39 2.9% (1/34) Intestinal injury 2.9% (1/34)

Muntean22 – 2.2% (1/45)

de Graaf40 0% (0/416) 0% (0/416)

Nakagawa26 0% (0/93) 0% (0/93)

Burke34 – 4.2% (1/24)

Total 0.4% (7/1888) 0.9% (18/1957)

AMI, acute myocardial infarction; SL, staging laparoscopy; –, not listed.
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M1 disease between undergoing laparoscopy only and undergoing 
laparotomy only.

Do patients who are cytology positive only without macro‐
scopic peritoneal dissemination (P0CY1) during SL survive longer 
by induction chemotherapy than patients with POCY1 who imme‐
diately underwent surgery after diagnosis? In their review, Jamel 
et  al44 reported that “patients with initial positive cytology may 
have a good prognosis following neoadjuvant treatment if the cy‐
tology results change to negative after treatment”. Badgwell et al45 
also reported that some patients with P0CY1 achieved long‐term 
survival and could be considered for neoadjuvant treatment prior 
to attempts at surgical resection. This problem should be argued in 
terms of whether NAC provided survival benefit for patients with 
P0CY1.

4  | DISCUSSION

A Canadian review team46 published a systematic review about the 
accuracy and indications for diagnostic laparoscopy prior to cura‐
tive‐intent resection of GC. They reported accuracy for T and N 
staging by SL. Preoperative T and N staging has a solid limitation 
due to the discrepancy between clinical and pathological diagno‐
sis,47 and SL could not solve this problem. Not only that, SL has a 
potential disadvantage for T and N staging different from imaging, 
because it cannot provide complete exploration of the primary le‐
sion and regional lymph nodes. They also reported the accuracy 

for M staging with overall accuracy, sensitivity and specificity as 
85%‐98.9%, 64.3%‐94% and 80%‐100%, respectively. In this analy‐
sis, M (distant metastases) included peritoneal dissemination and 
liver metastases. Small‐sized liver metastases, especially located on 
the liver surface, are sometimes detected during SL. Recently en‐
hanced magnetic resonance imaging (MRI)48 has been able to detect 
liver metastases with high accuracy, so now the main purpose of 
SL is the detection of peritoneal disease. The sensitivity of perito‐
neal disease detection reflects “false negativity”, which is a focus 
of this review. The specificity may be almost 100%, with the excep‐
tion of a small number of cases with some difficulty of pathological 
confirmation.

Patient selection for SL is still controversial. According to the re‐
sults of the REGATTA trial,49 palliative gastrectomy for patients with 
peritoneal dissemination is not justified, so the detection of peritoneal 
dissemination during SL is very important for avoiding non‐therapeutic 
laparotomy and shortening the period until the start of chemother‐
apy with its lower invasiveness. Yamagata et  al19 reported an inter‐
val of 19.5 days. Almost all advanced gastric cancer patients may be 
candidates for SL, but it is not a realistic goal. Li et al from the USA 
reported the problem of cost‐effectiveness.50 Accordingly, advanced 
gastric cancer patients with a high possibility of peritoneal dissemi‐
nation among clinically P0 patients should undergo SL. Table 1 lists 
the reported indications for SL studied by multivariate analysis or val‐
idation. From these reports, “poorly differentiated adenocarcinoma,” 
“linitis feature, type 4”, “large sized type 3,” and “equivocal CT find‐
ings for peritoneal dissemination” are candidate clinical factors for the 

F I G U R E  2   Therapeutic algorithm including staging laparoscopy. Positive, p1 and/or cy1; negative, p0 and cy0. #1, strongly 
recommended; #2, it can be avoided; #3, in some cases, staging laparoscopy (SL) is recommended; #4, neoadjuvant chemotherapy (NAC) is 
still controversial; #5, immediate surgery. P, peritoneal dissemination; PAN, para aortic lymph node
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indication of SL. A combination of factors may be a good indication, but 
the accuracy of the indication has, so far, not been discussed in review 
articles. If the indication for SL is widely defined for advanced tumors, 
SL can detect many cases of occult peritoneal disease and results in 
high sensitivity. If the indication is limited, it provides low sensitivity 
and high specificity. It is a “trade‐off”. If widely defined, a high propor‐
tion of all advanced cases are candidates for SL. This introduces the 
problems of “many negative SL” and “cost‐effectiveness”. Adversely, 
the population that does not need SL must be carefully inspected.

The therapeutic strategy in Japan (JCOG0405) for patients with 
bulky N and PAN is NAC followed by extended surgery. In this clin‐
ical trial, SL was mandatory to avoid occult peritoneal disease. Irino 
et al18 reported that 21% of this patient group was positive for perito‐
neal disease. Accurate information about various type of metastases 
at the pretreatment stage is important, but initial SL can be avoided 
for patients with bulky N and PAN. After chemotherapy, SL is needed 
for decision making about surgery. When NAC is more widely used in 
patients with clinical stage III gastric cancer,51 SL after chemotherapy is 
also important for detecting occult peritoneal disease especially in case 
that NAC is not effective (Figure 2), even if initial SL may be avoided.

“False‐negative SL” is a problem. In many studies from Japanese 
institutions, the proportion of “false negative” rates was reportedly 
over 10%. The indication for SL in those studies was large type 3 
and type 4 that had a high potential of peritoneal disease, so the 
incidence of “false negative” rates was high. Hato et al52 reported 
a high incidence of “false negative SL” in JCOG0501 targeting the 
same population. Careful exploration seems to be important in cases 
with suspicion of peritoneal dissemination.

In many reports, patients with P0CY1 have a poor prognosis, 
along with patients with macroscopic peritoneal dissemination.53 As 
Badgwell et al45 and Jamel et al44 reported, better survival could be 
expected if NAC successfully changed the status from CY1 to CY0. 
In this therapeutic strategy, selecting patients with POCY1 at first SL 
and confirming a good response to NAC at repeat SL is very important. 
In this sense, SL can provide oncological benefit. However, the prog‐
nosis for all patients with POCY1 who undergo NAC (including re‐
sponders and non‐responders) may still be poor. In JCOG0501, where 
eligibility criteria were large type 3 and type 4, including P0CY1 and 
localized P1, the survival efficacy of NAC was not justified compared 
with immediate surgery followed by postoperative chemotherapy.54 
In a large‐scale retrospective cohort, there was no significant survival 
difference between NAC and postoperative chemotherapy for pa‐
tients with P0CY1.55 From those reports, the rationale that patients 
with P0CY1 should undergo NAC may not be justified at this time. If 
the efficacy of intraperitoneal chemotherapy for peritoneal disease,56 
including both macroscopic carcinomatosis and positive cytology is 
established, the importance of SL will be further advanced.

5  | CONCLUSION

A current literature review suggests that staging laparoscopy is 
very important for determining the correct therapeutic strategy for 

the treatment of advanced gastric cancer. (i) Indication for SL is pa‐
tients with some of the following: “whole stomach,” “type 4 (linitis 
feature),” “large tumor,” “equivocal CT findings,” and “lymph node 
swelling”. (ii) The exploration of the entire peritoneal cavity is pref‐
erable especially for CY1 patient. (iii) SL has the benefit of detecting 
occult peritoneal disease, but the false‐negative finding during SL 
was 0%‐17%. (iv) Yield of SL was higher in gastric cancer compared 
with esophagogastric junctional tumor. (v) SL‐related complications 
were estimated to occur in 0.4%. (vi) Repeat SL is important after 
chemotherapy, especially to enable decision‐making on the need 
for conversion surgery. (vii) Selection of the “good responder” after 
chemotherapy for CY1 patients can provide oncological benefit.

DISCLOSURE

Conflicts of Interest: Author declares no conflicts of interest for this 
article.

ORCID

Takeo Fukagawa   https://orcid.org/0000-0002-9425-3767 

R E FE R E N C E S

	 1.	 Ajani JA, Bentrem DJ, Besh S, D'Amico TA, Das P, Denlinger C, et al. 
Gastric cancer, version 2.2013: featured updates to the NCCN 
guidelines. J Natl Compr Cancer Netw. 2013;11:531–46.

	 2.	 Zaanana A, Bouchéb O, Benhaimc L, Buecher B, Chapelle N, Dubreuil 
O, et al. Gastric cancer: French intergroup clinical practice guidelines 
for diagnosis, treatments and follow‐up (SNFGE, FFCD, GERCOR, 
UNICANCER, SFCD, SFED, SFRO). Dig Liver Dis. 2018;50:768–79.

	 3.	 Society of American Gastrointestinal and Endoscopic Surgeons 
(SAGES).Guidelines for Diagnostic Laparoscopy. 2010[Available at: 
https​://www.sages.org/publi​catio​ns/guide​lines/​guide​lines-for-di‐
agn​ostic-lapar​oscop​y/]. Accessed February 01, 2019.

	 4.	 Scottish Intercollegiate Guidelines Network. Management 
of oesophageal and gastric cancer. Edinburgh, UK: Scottish 
Intercollegiate Guidelines Network; 2006.

	 5.	 Shandall A, Johnson C. Laparoscopy or scanning in oesophageal 
and gastric carcinoma? Br J Surg. 1985;72(6):449–51.

	 6.	 Gross E, Bancewicz J, Ingram G. Assessment of gastric cancer by 
laparoscopy. Br Med J (Clin Res Ed). 1984;26:288.

	 7.	 Burbidge S, Mahadya K, Naik K. The role of CT and staging laparos‐
copy in the staging of gastric cancer. Clin Radiol. 2013;68:251–5.

	 8.	 Badgwell B, Das P, Ajani J. Treatment of localized gastric and gas‐
troesophageal adenocarcinoma: the role of accurate staging and 
preoperative therapy. J Hematol Oncol. 2017;10:149–55.

	 9.	 Ramos RF, Scalon FM, Scalon MM, Dias DI. Staging laparoscopy in 
gastric cancer to detect peritoneal metastases: a systematic review 
and meta‐analysis. Eur J Surg Oncol. 2016;42:1315–21.

	10.	 Coburn N, Cosby R, Klein L, Knight G, Malthaner R, Mamazza J, 
et  al. Staging and surgical approaches in gastric cancer: a clinical 
practice guideline. Curr Oncol. 2017;24:324–31.

	11.	 Terashima M, Iwasaki Y, Mizusawa J, Katayama H, Nakamura K, 
Katai H, et  al. Randomized phase III trial of gastrectomy with or 
without neoadjuvant S‐1 plus cisplatin for type 4 or large type 3 
gastric cancer, the short‐term safety and surgical results: Japan 
Clinical Oncology Group Study (JCOG0501). Gastric Cancer. 2019; 
https​://doi.org/10.1007/s10120-019-00941-z

https://orcid.org/0000-0002-9425-3767
https://orcid.org/0000-0002-9425-3767
https://www.sages.org/publications/guidelines/guidelines-for-diagnostic-laparoscopy/
https://www.sages.org/publications/guidelines/guidelines-for-diagnostic-laparoscopy/
https://doi.org/10.1007/s10120-019-00941-z


504  |     FUKAGAWA

	12.	 Tsuburaya A, Mizusawa J, Tanaka Y, Fukushima N, Nashimoto A, 
Sasako M, et al. Neoadjuvant chemotherapy with S‐1 and cisplatin 
followed by D2 gastrectomy with para‐aortic lymph node dissec‐
tion for gastric cancer with extensive lymph node metastasis. Br J 
Surg. 2014;101:653–60.

	13.	 Sarela AI, Lefkowitz R, Brennan MF, Karpeh MS. Selection of pa‐
tients with gastric adenocarcinoma for laparoscopic staging. Am J 
Surg. 2006;191:134–8.

	14.	 Ikoma N, Blum M, Chiang YJ, Estrella JS, Roy‐Chowdhuri S, Fournier 
K, et  al. Yield of staging laparoscopy and lavage cytology for ra‐
diologically occult peritoneal carcinomatosis of gastric cancer. Ann 
Surg Oncol. 2016;23:4332–7.

	15.	 Tsuchida K, Yoshikawa T, Tsuburaya A, Cho H, Kobayashi O. 
Indications for staging laparoscopy in clinical T4M0 gastric cancer. 
World J Surg. 2011;35:2703–9.

	16.	 Hu YF, Deng ZW, Liu H, Mou TY, Chen T, Lu X. Staging laparoscopy 
improves treatment decision‐making for advanced gastric cancer. 
World J Gastroenterol. 2016;22:1859–68.

	17.	 Hur H, Lee HH, Jung H, Song KY, Jeon HM, Park CH. Predicting factors 
of unexpected peritoneal seeding in locally advanced gastric cancer: 
indications for staging laparoscopy. J Surg Oncol. 2010;102:753–7.

	18.	 Irino T, Sano T, Hiki N, Ohashi M, Nunobe S, Kumagai K, et  al. 
Diagnostic staging laparoscopy in gastric cancer: a prospective co‐
hort at a cancer institute in Japan. Surg Endosc. 2018;32:268–75.

	19.	 Yamagata Y, Amikura K, Kawashima Y, Yatsuoka T, Nishimura 
Y, Sakamoto H, et  al. Staging laparoscopy in advanced gas‐
tric cancer: usefulness and issues requiring improvement. 
Hepatogastroenterology. 2013;60:751–5.

	20.	 Ishigami S, Uenosono Y, Arigami T, Yanagita S, Okumura H, Uchikado 
Y, et al. Clinical utility of perioperative staging laparoscopy for ad‐
vanced gastric cancer. World J Surg Oncol. 2014;12:350–4.

	21.	 Munasinghe A, Kazi W, Taniere P, Hallissey MT, Alderson D, Tucker 
O. The incremental benefit of two quadrant lavage for peritoneal 
cytology at staging laparoscopy for oesophagogastric adenocarci‐
noma. Surg Endosc. 2013;27:4049–53.

	22.	 Muntean V, Mihailov A, Iancu C, Toganel R, Fabian O, Domsa I, et al. 
Staging laparoscopy in gastric cancer. Accuracy and impact on ther‐
apy. J Gastrointestin Liver Dis. 2009;18:189–95.

	23.	 Lowy AM, Mansfield PF, Leach SD, Ajani J. Laparoscopic staging for 
gastric cancer. Surgery. 1996;119:611–4.

	24.	 Miki Y, Tokunaga M, Tanizawa Y, Bando E, Kawamura T, Terashima 
M. Staging laparoscopy for patients with cM0, type 4, and large 
type 3 gastric cancer. World J Surg. 2015;39:2742–7.

	25.	 Hosogi H, Shinohara H, Tsunoda S, Hisamori S, Sumida H, Hida K, 
et al. Staging laparoscopy for advanced gastric cancer: significance 
of preoperative clinicopathological factors. Langenbecks Arch 
Surg. 2017;402:33–9.

	26.	 Nakagawa S, Nashimoto A, Yabusaki H. Role of staging laparos‐
copy with peritoneal lavage cytology in the treatment of locally 
advanced gastric cancer. Gastric Cancer. 2007;10:29–34.

	27.	 Strandby RB, Svendsen LB, Fallentin E, Egeland C, Achiam MP. 
The multidisciplinary team conference's decision on M‐staging in 
patients with gastric‐ and gastroesophageal cancer is not accurate 
without staging laparoscopy. Scand J Surg. 2016;105:104–8.

	28.	 Simon M, Mal F, Perniceni T, Ferraz JM, Strauss C, Levard H, et al. 
Accuracy of staging laparoscopy in detecting peritoneal dissem‐
ination in patients with gastroesophageal adenocarcinoma. Dis 
Esophagus. 2016;29:236–40.

	29.	 Convie L, Thompson RJ, Kennedy R, Clements WD, Carey PD, 
Kennedy JA. The current role of staging laparoscopy in oesophago‐
gastric cancer. Ann R Coll Surg Engl. 2015;97:146–50.

	30.	 Mirza A, Galloway S. Laparoscopy, computerised tomography and 
fluorodeoxyglucose positron emission tomography in the man‐
agement of gastric and gastroesophageal junction cancers. Surg 
Endosc. 2016;30:2690–6.

	31.	 Tourani SS, Cabalag C, Link E, Chan ST, Duong CP. Laparoscopy and 
peritoneal cytology: important prognostic tools to guide treatment 
selection in gastric adenocarcinoma. ANZ J Surg. 2015;85:69–73.

	32.	 Bhatti AB, Haider S, Khattak S, Syed AA. Staging laparoscopy in 
gastroesophageal and gastric adenocarcinoma: first experience 
from Pakistan. Indian J Cancer. 2014;51:15–7.

	33.	 Kapiev A, Rabin I, Lavy R, Chikman B, Shapira Z, Kais H, et al. The 
role of diagnostic laparoscopy in the management of patients with 
gastric cancer. IMAJ. 2010;12:726–8.

	34.	 Burke EC, Karpeh MS Jr, Conlon KC, Brennan MF. Laparoscopy 
in the management of gastric adenocarcinoma. Ann Surg. 
1997;225:262–7.

	35.	 Cardona K, Zhou Q, Gönen M, Shah MA, Strong VE, Brennan MF, 
et al. Role of repeat staging laparoscopy in locoregionally advanced 
gastric or gastroesophageal cancer after neoadjuvant therapy. Ann 
Surg Oncol. 2013;20:548–54.

	36.	 Lavonius MI, Gullichsen R, Salo S, Sonninen P, Ovaska J. Staging 
of gastric cancer: a study with spiral computed tomography, ultra‐
sonography, laparoscopy, and laparoscopic ultrasonography. Surg 
Laparosc Endosc Percutan Tech. 2002;12:77–81.

	37.	 Asencio F, Aguilo J, Salvador JL, Villar A, De la Morena E, Ahamad 
M, et al. Video‐laparoscopic staging of gastric cancer. A prospective 
multicenter comparison with noninvasive techniques. Surg Endosc. 
1997;11:1153–8.

	38.	 Stell DA, Carter CR, Stewart I, Anderson JR. Prospective compari‐
son of laparoscopy, ultrasonography and computed tomography in 
the staging of gastric cancer. Br J Surg. 1996;83:1260–2.

	39.	 Shimizu H, Imamura H, Ohta K, Miyazaki Y, Kishimoto T, Fukunaga 
M, et  al. Usefulness of staging laparoscopy for advanced gastric 
cancer. Surg Today. 2010;40:119–24.

	40.	 de Graaf GW, Ayantunde AA, Parsons SL, Duffy JP, Welch NT. The 
role of staging laparoscopy in oesophagogastric cancers. Eur J Surg 
Oncol. 2007;33:988–92.

	41.	 Marmor RA, Kelly KJ, Lowy AM, Baumgartner JM. Laparoscopy is 
safe and accurate to evaluate peritoneal surface metastasis prior to 
cytoreductive surgery. Ann Surg Oncol. 2016;23:1461–7.

	42.	 Thiels CA, Ikoma N, Fournier K, Das P, Blum M, Estrella JS, et al. 
Repeat staging laparoscopy for gastric cancer after preoperative 
therapy. J Surg Oncol. 2018;118:61–7.

	43.	 Nakamura M, Ojima T, Nakamori M, et al. Conversion surgery for 
gastric cancer with peritoneal metastasis based on the diagnosis of 
second‐look staging laparoscopy. J Gastrointest Surg. 2018;. https​
://doi.org/10.1007/s11605-018-3983-7.

	44.	 Jamel S, Markar SR, Malietzis G, Acharya A, Athanasiou T, Hanna 
GB. Prognostic significance of peritoneal lavage cytology in stag‐
ing gastric cancer: systematic review and meta‐analysis. Gastric 
Cancer. 2018;21:10–18.

	45.	 Badgwell B, Cormier JN, Krishnan S, Yao J, Staerkel GA, Lupo PJ, 
et al. Does neoadjuvant treatment for gastric cancer patients with 
positive peritoneal cytology at staging laparoscopy improve sur‐
vival? Ann Surg Oncol. 2008;15:2684–91.

	46.	 Leake PA, Cardoso R, Seevaratnam R, Lourenco L, Helyer L, Mahar 
A, et  al. A systematic review of the accuracy and indications for 
diagnostic laparoscopy prior to curative‐intent resection of gastric 
cancer. Gastric Cancer. 2012;15(Suppl 1):S38–47.

	47.	 Fukagawa T, Katai H, Mizusawa J, Nakamura K, Sano T, Terashima 
M, et al. A prospective multi‐institutional validity study to evaluate 
the accuracy of clinical diagnosis of pathological stage III gastric 
cancer (JCOG1302A). Gastric Cancer. 2018;21:68–73.

	48.	 Zech CJ, Korpraphong P, Huppertz A, Denecke T, Kim MJ, Tanomkiat 
W, et al. Randomized multicentre trial of gadoxetic acid‐enhanced 
MRI versus conventional MRI or CT in the staging of colorectal can‐
cer liver metastases. Br J Surg. 2014;101:613–21.

	49.	 Fujitani K, Yang HK, Mizusawa J, Kim YW, Terashima M, Han SU, 
et  al. Gastrectomy plus chemotherapy versus chemotherapy 

https://doi.org/10.1007/s11605-018-3983-7
https://doi.org/10.1007/s11605-018-3983-7


     |  505FUKAGAWA

alone for advanced gastric cancer with a single non‐curable factor 
(REGATTA): a phase 3, randomised controlled trial. Lancet Oncol. 
2016;17:309–18.

	50.	 Li K, Cannon JGD, Jiang SY, Sambare TD, Owens DK, Bendavid E, 
et al. Diagnostic staging laparoscopy in gastric cancer treatment: a 
cost‐effectiveness analysis. J Surg Oncol. 2018;117:1288–96.

	51.	 Tokunaga M, Mizusawa J, Machida N, Fukagawa T, Katai H, Nishida 
Y, et al. Phase II trial to evaluate the efficacy of neoadjuvant che‐
motherapy with S‐1 plus oxaliplatin followed by D2 gastrectomy 
with adjuvant S‐1 in locally advanced gastric cancer: Japan Clinical 
Oncology Group Study JCOG1509 (NAGISA trial). J Clin Oncol. 
2017;35. Available at: https​://ascop​ubs.org/doi/abs/10.1200/
JCO.2017.35.15_supple.TPS4134. Accessed February 05, 2019.

	52.	 Hato S, Iwasaki Y, Mizusawa J, Terashima M, Katai H, Yoshikawa T, 
et al. Effectiveness and limitations of staging laparoscopy for peri‐
toneal metastases in advanced gastric cancer from the results of 
JCOG0501: a randomized trial of gastrectomy with or without neo‐
adjuvant chemotherapy for type 4 or large type 3 gastric cancer. 
Am Soc Clin Oncol. 2017;35(Suppl 4):9.

	53.	 Fukagawa T, Katai H, Saka M, Morita S, Sasajima Y, Taniguchi H, 
et al. Significance of lavage cytology in advanced gastric cancer pa‐
tients. World J Surg. 2010;34:563–8.

	54.	 Iwasaki Y, Terashima M, Mizusawa J, Katayama H, Nakamura K, 
Katai H, et al. Randomized phase III trial of gastrectomy with or with‐
out neoadjuvant S‐1 plus cisplatin for type 4 or large type 3 gastric 
cancer: Japan Clinical Oncology Group study (JCOG0501). Gastric 
Cancer. 2019. Available at: https​://ascop​ubs.org/doi/abs/10.1200/
JCO.2018.36.15_suppl.4046. Accessed February 05, 2019.

	55.	 Makuuchi R, Yamaguchi T, Takashima A, Nagashima K, Yamada T, 
Kinoshita T, et  al. The impact of pre‐operative chemotherapy in 
patients with peritoneal lavage cytology positive or localized peri‐
toneum metastasis for gastric cancer: a multicenter retrospective 
study. J Clin Oncol. 2018;36:95.

	56.	 Ishigami H, Yamaguchi H, Yamashita H, Asakage M, Kitayama J. 
Surgery after intraperitoneal and systemic chemotherapy for gas‐
tric cancer with peritoneal metastasis or positive peritoneal cytol‐
ogy findings. Gastric Cancer. 2017;20(Suppl 1):S128–34.

How to cite this article: Fukagawa T. Role of staging 
laparoscopy for gastric cancer patients. Ann Gastroenterol 
Surg. 2019;3:496–505. https​://doi.org/10.1002/ags3.12283​

https://ascopubs.org/doi/abs/10.1200/JCO.2017.35.15_supple.TPS4134
https://ascopubs.org/doi/abs/10.1200/JCO.2017.35.15_supple.TPS4134
https://ascopubs.org/doi/abs/10.1200/JCO.2018.36.15_suppl.4046
https://ascopubs.org/doi/abs/10.1200/JCO.2018.36.15_suppl.4046
https://doi.org/10.1002/ags3.12283

