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Abstract

AIM: To investigate the value of staging laparoscopy
with laparoscopic ultrasound (LUS) and peritoneal la-
vage cytology in patients with newly-diagnosed gastric
tumours in our department.

METHODS: Retrospective review of prospectively-col-
lected data was conducted in all patients with newly-
diagnosed gastric tumours on oesophagogastroduode-
noscopy between December 2003 and July 2008. All
the patients had a pre-treatment histological diagnosis
and were discussed at the hospital multidisciplinary tu-
mour board meeting for their definitive management.
Computed tomography scan was performed in all pa-
tients as a part of standard preoperative staging work
up. Staging laparoscopy was subsequently performed
in selected patients and staging by both modalities
was compared.

RESULTS: Twenty seven patients were included. Ma-
jority of patients had cardio-oesophageal junction
adenocarcinoma. Thirteen patients (48%) were up-
staged following staging laparoscopy and one patient
was downstaged (3.7%). None of the patients had
procedure-related complications. None of the patients
with metastasis detected at laparoscopy underwent
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laparotomy. Gastrectomy after staging laparoscopy
was performed in 13 patients (9 RO resections, 3 R1
resections and 1 R2 resection). Only one patient did
not have gastrectomy at laparotomy because of ex-
tensive local invasion. Three patients were subjected
to neoadjuvant therapy following laparoscopy but only
one patient subsequently underwent gastrectomy.

CONCLUSION: In this small series reflecting our in-
stitutional experience, staging laparoscopy appears to
be safe and more accurate in detecting peritoneal and
omental metastases as compared to conventional im-
aging. Peritoneal cytology provided additional prognos-
tic information although there appeared to be a high
false negative rate.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Peritoneal metastasis is one of the common sites of

metastasis in patients with gastric adenocarcinoma. In
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patients with metastatic disease, life expectancy is limited
and as such, if possible, laparotomy should be avoided.
However, in many occasions, preoperative staging is not
accurate. Staging by conventional imaging techniques is
fraud with limitations and often results in understaging
and unnecessary laparotomy. Computed tomography
(CT) scanning is the mainstay of staging and is useful in
assessment of hepatic metastasis, ascites and lymphade-
nopathy. However, CT scans miss 30% to 45% of peri-
toneal and liver nodules especially if these are smaller
than 5mm'". It is estimated that CT scan staging has an
accuracy of 50% to 65%".

Other imaging modalities used for preoperative stag-
ing include endoscopic ultrasound (EUS) and positron
emission tomography (PET) scan. In EUS, the trans-
ducer is placed directly next to the gastric wall, and
high-frequency sound waves are used to determine the
depth of tumor invasion and detect local lymph node
involvement. It is more accurate than CT scan in assess-
ing depth of tumour infiltration and also a useful means
for guiding fine needle aspiration for cytology. However,
EUS cannot permit assessment of distant lymph node
involvement or liver metastases. It is also highly opera-
tor-dependent. PET scan is an expensive imaging tool
that is useful in confirming malignancy in CT-detected
lymphadenopathy or distant metastases. However, ac-
curacy in detection of lymphadenopathy has little impact
on the decision for surgery. Furthermore, the sensitivity
of PET scan for detection of peritoneal metastasis is
only 50% and signet-ring cell gastric carcinoma is un-
detectable with this mode of imaging. The role of PET
scan in gastric malignancies is therefore limited.

Staging laparoscopy is a safe and fast, albeit invasive,
procedure that can improve detection of peritoneal
deposits and liver metastasis by direct visualization. It
can be performed in combination with laparoscopic
ultrasound (LUS) and allow further evaluation of the
tumour for local invasion or liver metastasis. Staging
laparoscopy has been advocated for use in patients with
more than gastric mucosal involvement, no histologically
confirmed metastatic disease, patients not being consid-
ered for palliative open gastrectomy and patients who
may be candidates for neoadjuvant chemotherapy trials.
Although there is no level one evidence at present, stag-
ing laparoscopy has been shown to avoid unnecessary
laparotomyﬁ’ﬂ.

Data obtained by cytological examination of perito-
neal washes at the time of surgery has been included as
one of the prognostic factors in the staging of gastric
cancer by the Japanese Research Society for Gastric can-
cer, along with tumour depth, degree of nodal metasta-
sis and liver metastasis'’. However, the role of cytology
during staging laparoscopy in advanced gastric cancer is
controversial and has been reported to provide little ad-
ditional information compared to laparoscopy findings
alone!™”.

In this study, our experience with staging laparoscopy
in combination with LUS and peritoneal lavage cytol-
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ogy in patients with newly-diagnosed gastric tumours is

evaluated.

MATERIALS AND METHODS

All patients with newly diagnosed gastric tumours on oe-
sophagogastroduodenoscopy between December 2003
and July 2008 had a staging CT scan performed. Staging
laparoscopy was subsequently performed in selected pa-
tients. The patient selection criteria: (1) not eatly gastric
cancer; (2) no histological evidence of metastatic disease;
(3) not a candidate for palliative procedure; and (4) pos-

sible candidate for neo-adjuvant chemotherapy.

Staging by CT scan (Somatom Sensation 64, Siemens,
Germany) was obtained after 90 mL of intravenous
Iohexol (Omnipaque 350, Nycomed Imaging A.S) injec-
tion and CT scan images were completed without mul-
tiplanar reconstruction. The CT scan was reviewed and
reported by a qualified radiologist. The CT scan images

were reviewed by operating surgeon and confirmed the

radiologist report.

Staging laparoscopy is done as a day case procedure
under general anaesthesia. Three ports (one 10 mm para-
umbilical, one 10 mm port at the right upper quadrant
and one 5mm port at the left upper quadrant) are used
and pneumoperitoneum is created with carbon dioxide
and maintained at a pressure of 12 mmHg. The 30 de-
gree scope is used to assess the primary tumour for se-
rosal involvement and local infiltration, the liver, perito-
neum and omentum for metastasis, and lymph nodes for
enlargement. Inspection of omental bursa by extended
laparoscopy was not performed. LUS is performed us-
ing a 7.5 MHz probe. Peritoneal washing for cytology is
obtained by introducing 100 mL of 0.9% saline into the
peritoneal cavity and reaspirating 20 mL to 50 mL of the

fluid from several areas of the peritoneal cavity.

Staging CT scan was compared with staging diag-
nostic laparoscopy. Subsequent patient management
and survival outcomes were analysed. For patients who
underwent resection with a curative intent, gastrectomy
was classified as RO (histologically-proven complete tu-
mour excision), R1 (residual microscopic tumour) or R2

(residual macroscopic tumour).

RESULTS

Clinicopathologic characteristics of patients

Twenty seven patients were included in the study. Mean
age of presentation was 63.3 years (range 41 years to 87
years). Eighteen (66.7%) patients were male. Twenty four
(88.9%) patients were Chinese. Eleven (33.3%) patients
had a history of smoking. Presenting symptoms of pa-

tients are as shown in Figure 1.

In our study, the commonest site of gastric adeno-
carcinoma was the cardio-oesophageal junction (58%).
Other sites of involvement were the antrum (15%),
greater curve (8%), lesser curve (8%) and body (8%).

One patient had linitis plastica.
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Figure 1 Bar chart showing the presenting symptoms of patients with gastric tumours. BGIT: bleeding gastrointestinal tract; LOA: Loss of appetite; LOW: Loss

of weight.

Staging laparoscopy

Nineteen patients had staging laparoscopy as a day pro-
cedure. The rest of the patients had a variable length of
stay in hospital because of a variety of reasons (metastatic
workup, initiation of treatment, rapid deterioration).
Mean duration of procedure was 45 min (range 10-140
min, median 50 min). There were no procedure-related
complications in any of the patients. Twenty patients
had laparoscopic ultrasonography along with staging
laparoscopy. None of the patients underwent extended
laparoscopy.

Comparison of staging by CT scan and laparoscopy

Thirteen (48%) patients were upstaged following lapa-
roscopy. Of these, 10 patients had obvious metastasis
(six patients had peritoneal metastasis, two patients had
omental metastasis and two patients had both peritoneal
and omental metastasis). Three patients were found to
have locally-advanced disease - one patient each had
bulky tumour, local invasion into the lesser omentum
and local invasion into the left lobe of liver. None of
the patients had liver metastasis. The CT scan of all the
three patients showed diffuse gastric wall thickening
along with perigastric lymphadenopathy. One patient
was downstaged following laparoscopy. CT scan had
shown possible liver metastasis but this was not con-
firmed on LUS. The comparison of CT scan staging and
laparoscopic staging has been summarized in Table 1.

Outcome of upstaged and down staged patients

None of the 10 patients with metastatic disease under-
went laparotomy. Six patients received palliative chemo-
therapy and/or radiotherapy, two of which also had pal-
liative stenting and one patient had palliative laparoscopic
gastrojejunostomy. Survival ranged from 2 to 18 mo.

Of the four patients who refused palliative chemo-
radiotherapy, survival was dismal and ranged from 11 d
to 8 mo.

Three patients with locally-advanced disease at lapa-
roscopy underwent neoadjuvant chemoradiotherapy.
Only one of these patients eventually underwent radi-
cal total gastrectomy and is still alive at 40 mo. The
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other two patients had rapid disease progression despite
chemoradiotherapy and both died within six months.

One patient was downstaged and underwent cura-
tive RO subtotal gastrectomy with adjuvant chemoradio-
therapy.

Outcome of patients with unchanged staging following
laparoscopy
One patient had surgery postponed because of fever and
repeat CT scan a month later showed rapid progression
of disease and widespread metastasis. The patient died at
10 mo (peritoneal cytology was negative at laparoscopy).
The rest of the patients (# = 12) underwent lapa-
rotomy with curative intent. Eight patients with gastric
adenocarcinoma underwent RO resections, three patients
underwent R1 resections and one patient underwent a
R2 resection.

Peritoneal lavage cytology

Peritoneal lavage cytology was done in twenty six pa-
tients. Six (27.3%) patients had positive cytology and
these were also patients with obvious metastasis on lapa-
roscopy. Two other patients had overt intra-abdominal
metastasis and negative cytology.

Five patients had atypical cells on cytology. One pa-
tient had bulky tumour and subsequently died at four
months during neoadjuvant chemoradiotherapy. One pa-
tient subsequently underwent R1 total gastrectomy, ret-
rocolic Roux-en-Y oesophagojejunostomy and jejunoje-
junostomy but declined adjuvant chemoradiotherapy and
died at two months. One patient had obvious omental
metastasis and died at four months. One patient had in-
operable tumour at laparotomy and died at four months.
One patient was lost to follow-up.

Thirteen patients had negative peritoneal cytology.
Two patients had obvious metastasis at laparoscopy. One
patient had locally invasive tumour involving the left
lobe of liver.

DISCUSSION

Management of gastrointestinal malignancies depends
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Table 1 Staging results of computed tomography scan and laparoscopy for upstaged-downstaged patients

Computed tomography scan Laparoscopy Peritoneal cytology
Upstaging
1 CE]J thickening Peritoneal nodules Positive
2 Irregular thickening of anterior stomach wall? Left lobe liver Omental nodules; no liver invasion ~ Not done
invasion
3 Diffuse thickening with perigastric nodes Peritoneal and omental nodules Atypical cells
4 Diffuse thickening with perigastric nodes Peritoneal nodules Positive
5 Thickening of gastric wall Peritoneal nodules; invasion to left Positive
lobe of liver
6 CEJ tumour with diffuse abdominal lymphadenopathy Omental nodules Atypical cells
7 Irregular thickening of gastric wall with enlarged splenic hilar, porta Moderate ascites; secondary deposits ~ Atypical cells?
hepatic, peripancreatic and para-aortic nodes in pylorus Suspicious for malignancy
8 Grossly distended stomach with circumferential enhancing tumour Omental nodules Atypical cells
with multiple abdominal nodes and? liver lesion
9 Diffuse thickening of gastric mucosa and abdominal Ascites; peritoneal nodules Positive
lymphadenopathy with? liver hypodensity
10 CEJ malignancy with lesser curvature lymphadenopathy with? Peritoneal nodules Positive
Invasion into the pancreas
11 CEJ tumour with perigastric lymph nodes Serosal involvement Negative
12 Diffuse gastric wall thickening with abdominal lymphadenopathy  Bulky tumour invading serosa and left Atypical cells, favour
lobe of liver reactive
13 Diffuse gastric wall thickening with abdominal lymphadenopathy =~ Omental nodules Positive

Down staging
1 Regional lymphadenopathy with liver metastases

Mobile tumour at antrum with no liver Negative
metastases on laparoscopic ultrasound

CEJ: Carcio-esophageal junction.

Table 2 Advantages and disadvantages of staging laparoscopy

for digestive cancers

Advantages Disadvantages

Less invasive procedure compared to It is an invasive procedure
open laparotomy with risk of general anesthesia
Can avoid unnecessary laparotomy and Possible delay in definitive
indirect cost savings treatment

Additional palliative procedures can be Added resource utilization

performed and cost

on preoperative assessment and staging. Despite ad-
vances in science and technology, accurate preoperative
evaluation is not a rule and many times a metastatic dis-
ease is only unraveled at a laparotomy. Multimodal man-
agement of advanced gastric cancer demands accurate
preoperative staging and staging laparoscopy has made a
significant impact on the patient care.

From our study, staging laparoscopy had a significant
impact on decisions regarding the treatment plan in pa-
tients with advanced gastric malignancies. Staging lapa-
roscopy avoided unnecessary laparotomy in 48% of pa-
tients. In 3.7% of patients, the tumour was downstaged
and a curative resection was possible. Nakagawa ez al®
published similar findings in which 44% of patients were
upstaged and 3% downstaged after laparoscopy. One
patient deemed resectable by laparoscopy in our study,
was found to be unresectable at laparotomy. Sensitivity
of laparoscopy in detecting peritoneal, hepatic and nodal
metastases has been shown to be superior to CT scan
or EUS". In fact; laparoscopy has been shown to be
more sensitive than both CT scan and EUS combined.
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O’Brien e al'" found that laparoscopy had a sensitiv-
ity of 77% compared to 38% with CT scan and EUS
combined. The role of staging laparoscopy will continue
to evolve due to lack of a non invasive staging modality
that provides adequate and accurate information. The
potential advantages and disadvantages of staging lapa-
roscopy are summarized in Table 2. Staging laparoscopy
is contraindicated when there are complications that
mandate upfront surgical intervention.

In our study, none of the patients had liver me-
tastasis at laparoscopy. One patient with possible liver
metastasis on CT' scan was subsequently found not to
have metastasis with the aid of LUS. Samee ¢ 2/ had
evaluated the role of LUS during staging laparoscopy in
oesophagogastric cancers and found that the addition
of LUS increased the detection rate of lymph node and
liver metastasis and local extension by 8%. Inspection
of omental bursa with extended laparoscopy has a role
in posterior gastric and pancreatic malignancies. It has
longer operating time and it can complicate gastrectomy
due to adhesions or inflammation developing due to tis-
sue dissection. We are not sure if extended staging lapa-
roscopy could have identified the sole patient that was
unresectable after staging laparoscopy.

Peritoneal lavage cytology during laparotomy is in-
cluded as a staging process in the 13th edition of Japa-
nese Classification of Gastric cancer'. However, the
uscfulness of peritoneal lavage cytology during staging
laparoscopy is controversial. Some authors have con-
cluded from their studies that peritoneal lavage cytology
during laparoscopic staging of gastrointestinal malignan-
cies offered little benefit™”. The sensitivity of peritoneal
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lavage cytology has been reported to be relatively low
ranging from 22% to 30%"". In our group of patients,
19% of patients with obvious peritoneal metastasis did
not have positive cytology or atypical cells on cytology.
However, Nakagawa e# al” reported that peritoneal de-
posits not found initially at laparoscopy were found in
patients with positive cytology. Cytology of peritoneal
lavage fluid at laparoscopy could therefore be beneficial
and make up for false-negative results at laparoscopy.

In addition, patients with positive cytology or atypi-
cal cells on cytology in our study seemed to have a worse
prognosis even in the absence of obvious metastasis at
laparoscopy. Survival was dismal and ranged from two to
four months in these patients without overt metastasis.
In fact, the patient deemed resectable at laparoscopy but
later found to be unresectable at laparotomy, had atypical
cells on peritoneal lavage cytology. Bentrem ef al"™ found
that patients with positive peritoneal cytology obtained
during staging laparoscopy was the preoperative fac-
tor most predictive of eatly recurrence and death from
gastric cancer following RO resection. Badgwell ez al"?
showed that patients with positive peritoneal cytology at
laparoscopy had similar survival outcomes compared to
those with gross metastatic disease. Nakagawa ez al” also
found that 29% of patients had positive cytology in the
absence of obvious malignant deposits and that these
patients had a poorer survival rate compared to those
with negative cytology. The treatment of patients with
positive cytology alone is not well-established. Although
there are studies that have shown a survival benefit for
intraperitoneal chemotherapy in conjunction with radical
resection in patients with positive peritoneal cytology s
resection alone, this remains experimental'’”,

Neoadjuvant therapy has been shown to result in
down staging of the primary tumour such that initially
unresectable tumours subsequently have higher cura-
tive resection rate!™"”. The use of neoadjuvant chemo-
therapy also appears to improve survival in patients with
positive peritoneal cytology without obvious metastatic
disease. Use of neoadjuvant therapy resulted in a 3-year
overall survival rate of 12% »s 0% for patients who did
not receive neoadjuvant therapylmj. In a recent publica-
tion, Nath ¢/ a/*” found that the median survival for
patients with positive cytology who did not undergo
chemotherapy was six months in patients with overt me-
tastases o5 nine months in patients without. When che-
motherapy was given, the comparable survival was nine
months »s 15 mo respectively. In our study, three patients
with locally advanced disease underwent neoadjuvant
chemoradiotherapy but only one subsequently had cura-
tive resection. The other two patients had rapid disease
progression and died within four months. The role of
a second staging laparoscopy after neoadjuvant therapy
to assess clinical response is yet of questionable benefit
and hence not routinely performed. Conventional imag-
ing techniques are still being used routinely for this pur-
pose. However, this again brings back the question of
accuracy especially in detection of peritoneal metastasis.
Yano et al”" reported the use and accuracy of second
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staging laparoscopy to assess for chemotherapeutic re-
sponse prior to decision for salvage surgery. In addition
to avoiding unnecessary laparotomy, accurate staging by
laparoscopy is able to identify patients with advanced
gastric malignancies for decisions on neoadjuvant thera-
py to be considered and subsequent response to therapy
assessed.

In conclusion, our study demonstrates that laparos-
copy is a safe and effective staging tool in gastric ma-
lignancies. It is able to detect small peritoneal and liver
metastasis missed by conventional imaging techniques.
LUS and cytological examination of peritoneal washing
improves the accuracy of disease staging, and is helpful
in predicting prognosis and assisting in patient selection
for neoadjuvant treatment.
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