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Abstract
Despite significant improvements in preoperative tumor
staging due to sophisticated new imaging and interven-
tional techniques, peritoneal tumor spread and occult liv-
er and lymph node metastases are only detected during
surgery in some patients. Newer treatment modalities
using neoadjuvant regimens are only given if occult
tumor spread is excluded. Diagnostic laparoscopy has
therefore been introduced to prevent patients with ad-
vanced tumor disease from unnecessary laparotomy
and as a diagnostic tool in neoadjuvant treatment proto-
cols. Laparoscopic ultrasound represents an important
technical improvement in diagnostic laparoscopy. The
main indication for diagnostic laparoscopy is therefore
exact tumor staging, especially in terms of peritoneal,
liver, and lymphatic tumor spread, whereas determina-
tion of local tumor resectability is not the main issue. The
aim of the current review is to summarize the technique
of staging laparoscopy and to discuss its clinical value
for a variety of gastrointestinal malignancies.

Copyright © 2002 S. Karger AG, Basel

Introduction

Current treatment modalities for gastrointestinal tu-
mors are focused on a precise tumor staging that deter-
mines the location and extent of the primary disease (T
stage), involvement of regional lymph nodes (N stage),
and the presence of distant metastases (M stage). In addi-
tion to anamnestic, clinical and laboratory findings, dif-
ferent radiological imaging techniques provide the most
important information on the individual tumor stage.
Transabdominal ultrasound (US), computed tomography
(CT), magnetic resonance imaging (MRI) and, more re-
cently, positron emission tomography (PET) are widely
used. Nevertheless, the detection of peritoneal carcinoma-
tosis and small liver metastases remains difficult. Such
small lesions are best detected by direct visualization dur-
ing surgical (open or laparoscopic) exploration of the
abdominal cavity.

In the modern era of laparoscopy, diagnostic laparos-
copy was introduced as a minimally invasive approach for
the assessment of peritoneal carcinomatosis and liver
metastases to prevent unnecessary laparotomy in patients
with advanced tumor stage [1]. In addition, prior to the
application of neoadjuvant treatment regimens, peritone-
al carcinomatosis and occult liver metastasis need to be
excluded. In some series, laparoscopy has been shown to
decrease the incidence of unnecessary laparotomy in up to
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Fig. 1. Intraoperative finding of a solitary liver metastasis of the liver
during staging laparoscopy.

67% of patients with intra-abdominal malignancies [2].
The sensitivity of laparoscopic tumor staging has marked-
ly improved since endoscopic US probes have become
available [3–7]. Diagnostic laparoscopy has also been
used to determine the resectability of gastrointestinal
tumors, in particular to assess the involvement of lymph
nodes and the extent of vascular and organ infiltration.
However, local tumor invasion and subsequent resectabil-
ity cannot be fully determined by laparoscopic means and
it is therefore not the primary goal for diagnostic laparos-
copy.

The main aims of the current review are to present the
technical aspects of staging laparoscopy (SL) and to assess
its clinical value for a variety of gastrointestinal malignan-
cies.

Technique of Staging Laparoscopy

SL is performed under general anesthesia and single-
shot antibiotic cover. The patient is usually placed in the
‘French’ position where the surgeon is placed between the
patient’s legs. A supine position is preferred if subsequent
laparotomy is planned. An angled (30- to 45-degree) cam-
era with high resolution is preferred, and the use of two
video monitors is optional. Most commonly, three trocars
(one 12 mm, two 10 mm) are used and an additional 5-
mm trocar may be needed for retracting the liver lobes or
dissecting the lesser sac. Trocar placement predominantly

depends on the intra-abdominal tumor location. Open
access to the abdominal cavity is preferred using the Has-
son technique, in which the first trocar is placed below the
umbilicus. The two further 10-mm trocars are then placed
under direct vision in the left and right upper quadrant.
Patients who have had previous abdominal operations
may need adapted port placement to prevent intra-
abdominal injuries.

Prior to any manipulations, the entire abdomen is in-
spected and possible ascites should be removed for cyto-
logical assessment. Irrigation of the abdominal cavity may
also be helpful. Instrumental exploration starts in the left
upper quadrant. Parietal and visceral peritoneum, the
greater and lesser omentum, the left liver lobe, the ante-
rior wall of the stomach, and the spleen are carefully
inspected. Visualization of the lesser curvature, lesser
omentum, and cardia can easily be achieved using a
retractor to lift up the left liver lobe. Inspection of the
right upper quadrant includes the peritoneal surface and
the right liver lobe. The inferior part of the right liver, the
falciforme ligament and the gallbladder must also be
visualized (fig. 1).

After exploration of the upper quadrants, the patient is
brought into the Trendelenburg position, while the lower
abdomen is explored. As a next step, laparoscopic US
using a flexible 7.5-MHz US probe is performed assessing
the target organ and liver to evaluate the extent of the pri-
mary tumor and possible liver metastasis. After complete
examination of the peritoneal cavity and the liver paren-
chyma, the lesser sac is opened through the gastrocolic or
gastrohepatic ligament and is evaluated for tumor spread.
The lesser curvature of the stomach is retracted laterally
to the patient’s left. Retroperitoneal lymph nodes are then
fully exposed.

Laparoscopic staging of distal adenocarcinoma of the
esophagus or cardia requires further evaluation of the hia-
tus. To this end, the esophagocardial peritoneal fold is
incised and afterwards bluntly dissected. Exploration of
the posterior part of the hiatus can be achieved by retract-
ing the stomach on the patient’s right side.

SL of pancreatic cancer requires careful visual evalua-
tion of the hepatic, peripancreatic, and celiac lymph
nodes as well as laparoscopic US. The duodenum is as-
sessed for tumor invasion. Masses in the pancreatic head
require complete mobilization of the duodenum and pan-
creatic head (Kocher maneuver). The laparoscopic ap-
proach may be helpful in determining tumor proximity
and tumor compression and invasion of the portal and
superior mesenteric vein. US of the body and tail of the
pancreas is performed after opening the lesser sac.
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Table 1. Staging laparoscopy for cancer of
the esophagus or cardia Stein et al.

[10]
Molloy et al.
[11]

Anderson
et al. [12]

Rau et al.
[13]

Patients 127 244 44 73
Found unresectable 64 92 10 39
Potentially resectable 63 152 34 34
Actually resected 58 85 33 NR
Correctly predicted

resectability, % 92 56 97 NR
Avoided laparotomy 64/127 (63%) 103/244 (42%) 10/44 (22%) 39/73 (53%)

NR = Not reported.

Table 2. Staging laparoscopy for gastric cancer

D’Ugo et al.
[19]

Lowy et al.
[20]

Burke et al.
[21]

Possik et al.
[22]

Asencio
et al. [23]

Hünerbein
et al. [24]

Patients 70 71 104 352 71 389
Found unresectable 18 16 32 123 29 141
Potentially resectable 52 53 71 222 42 248
Actually resected 52 38 65 111 41 233
Correctly predicted

resectability, % 100 71 91 50 98 94
Avoided laparotomy 18/70 (25%) 15/71 (2 %) 24/104 (23%) 123/352 (34%) 29/71 (40%) 141/389 (36%)

Whether peritoneal, liver or lymphatic tumors should
be biopsied laparoscopically is, to the best of our knowl-
edge, not clear. Due to the increased risk of intraperitone-
al tumor spread during laparoscopic tumor biopsy, our
policy is not to perform any biopsy if a curative resection
can be achieved. However, if chemotherapy is planned
(neoadjuvant or palliative), a biopsy is needed.

Clinical Value of Staging Laparoscopy

Cancer of the Esophagus and Cardia
The presence of liver metastases, peritoneal carcino-

matosis or malignant ascites in patients with esophageal
and gastric cancer is considered as a strict contraindica-
tion for major resectional procedures [8, 9]. Currently
used imaging techniques often fail to detect peritoneal
carcinomatosis or small amounts of malignant ascites.
Only direct visualization by SL can reliably close this
diagnostic gap. Since the successful introduction of lapa-
roscopic US, previously unknown hepatic metastasis or
peritoneal tumor dissemination can be detected in 20–

30% of patients with potentially resectable adenocarcino-
ma of the distal esophagus or cardia. In contrast, the diag-
nostic gain in patients with squamous cell esophageal can-
cer is lower and SL has no proven oncological benefit [10].
The addition of SL to the preoperative evaluation in
patients suffering from distal adenocarcinoma of the
esophagus is reported to increase the rate of curative
resections, whereas the number of diagnostic laparoto-
mies can be lowered to a rate of 20–63% [10–13] (ta-
ble 1).

Gastric Cancer
In most Western countries, the majority of gastric can-

cers is only diagnosed at an advanced tumor stage, and
thus, the curative resection rate remains low. But it is
widely accepted that radical resection with tumor-free
margins (R0 resection) is one of the most important prog-
nostic factors determining long-term survival [14].

The best preoperative radiological assessment of the
primary tumor and regional lymph node staging is
achieved by endoscopic US (EUS). The T-stage overall
accuracy for EUS is about 80% compared to 25% in CT
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Table 3. Staging laparoscopy for pancreatic
cancer Bemelman

et al. [30]
John et al.
[5]a

Andren et al.
[31]

Conlon et al.
[32]a

Patients 73 40 60 110
Found unresectable 12 24b 36 41
Potentially resectable 58 14 24 67
Actually resected 29 12 8 61
Correctly predicted

resectability, % 50 86 33 91
Avoided laparotomy 13/73 (17 %) 18/40 (45%) 28/60 (46%) 141/110 (37%)

a Includes a small number of patients with nonpancreatic periampullary malignacies.
b One patient found to be unresectable at laparoscopy was found to be resectable at lapa-
rotomy.

Table 4. Staging laparoscopy for
hepatobiliary disease Vollmer et al.

[27]
John et al.
[4]

Babineau et al.
[33]

Barbot et al.
[34]

Type of cancer GBa/EHB Liver Liver Liver
Patients 11a/23 52 29 24
Found unresectable 7a/4 32 14 6
Potentially resectable 4a/19 18 15 18
Actually resected 3a/16 13 11 16
Correctly predicted
resectability, % 75a/84 72 73 89
Avoided laparotomy 7/11 (63%)a

4/23 (17%) 35/52 (67%) 12/29 (41%) 6/24 (25%)

GBa = Gallbladder; EHB = extrahepatic bile duct.

scan. The sensitivity and specificity of EUS in detecting
lymph node metastases is 80 and 70% for EUS compared
to 25 and 40% by CT scan, respectively [15, 16]. Liver
metastases assessed with US and CT reveal a low accura-
cy of 65% [17]. In a recent study using diagnostic laparos-
copy combined with laparoscopic US to detect peritoneal,
hepatic, and nodal metastases, the overall accuracy was
94, 99, and 65%, respectively [18]. The clinical value for
SL in gastric carcinoma is summarized in table 2 [19–
24].

Pancreatic Cancer
Following the initial work by Cuschieri et al. [25] in

1979, laparoscopy has emerged as a new method of de-
tecting extrapancreatic metastases in patients presumed
to have localized pancreatic cancer. Favorable prelimina-
ry experience with SL in the identification of subclinical
metastatic disease led to a liberal policy of performing
routine laparoscopy for the staging of patients with pan-

creatic cancer. CT is nearly 100% accurate in predicting
local nonresectability. However, multiple studies have
shown that up to 40% of patients predicted resectable by
high quality CT are found to be unresectable during surgi-
cal exploration. In most instances, missed lesions are
beyond the resolution of current radiological imaging.
The usefulness of SL in identifying occult metastases
excluding resection is reported to be up to 30%, when a
detailed laparoscopic examination including inspection
of the lesser sac with selective biopsies is performed [26].
Although laparoscopic US can provide further informa-
tion regarding vascular invasion and lymph node involve-
ment, particularly with respect to the celiac axis, superior
mesenteric vessels, and portal vein, we do not advocate
the use of laparoscopic US routinely. If the anatomic site
of the tumor is situated well away from important vascu-
lar structures on CT scan, we do not routinely perform
laparoscopic US. Recent data indicate that SL combined
with laparoscopic US is most valuable in advanced cancer
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of the pancreas head and body, and it is of little or no
value in ampullary or duodenal cancer [27]. Adenocarci-
noma of the pancreatic tail is notorious for often being
metastatic and unresectable at the time of exploratory lap-
arotomy, and SL has been shown to be valuable in detect-
ing distant tumor spread [26]. The resection rate after
careful SL is increased compared to conventional staging.
Resection rates are reported to be as high as 75–92% [28].
The experience of SL combined with ultrasonography in
the staging of pancreatic cancer is summarized in table 3
[5, 29–31].

Hepatobiliary Cancer
Several studies have shown that laparotomy can be

avoided in a significant number of patients with hepato-
biliary cancer when laparoscopy reveals either metastatic
or nonresectable disease [4, 26, 32, 33]. SL combined with
laparoscopic US and laparoscopic-guided biopsy facili-
tates the differentiation between benign and malignant
hepatic lesions. Identification of extrahepatic tumor
spread and peritoneal carcinomatosis are best detected at
SL [34]. Laparoscopic US is recommended for such cases
to determine local resectability (table 4).

Conclusions

The value of SL predominantly depends on the un-
derlying diagnosis. SL is a simple and safe diagnostic tool
to find or exclude peritoneal carcinomatosis and meta-

static disease. The addition of laparoscopic US further
increases the clinical value of SL. However, determina-
tion of local resectability is either achieved by modern
imaging techniques (e.g. multi-slice CT, MRI and PET) or
by open surgical exploration. SL should never be used to
determine local resectability if intraoperative US is also
added. A possible exception to this rule may be advanced
hepatobiliary cancer. Before a neoadjuvant treatment reg-
imen can start, any kind of metastatic disease must be
excluded and a tissue specimen for histological tumor
confirmation may be obtained. This process is best
achieved laparoscopically.

To date, the use of SL to change treatment plans has
been best applied to patients with hepatobiliary tumors,
tumors of the pancreas, and stomach. There is less proven
benefit for treating distal esophageal tumors and periam-
pullary malignancies. We only perform SL selectively as
an additional diagnostic tool in patients with advanced
tumors who are still being considered for possible curative
resection after conventional tumor staging or in cases of a
neoadjuvant treatment protocol (esophagus, pancreas). If
SL is performed, laparoscopic US should be used selec-
tively to screen for occult metastases. These lesions may
be biopsied under laparoscopic guidance but with the risk
of increased intra-abdominal tumor spread. We believe
that SL in combination with laparoscopic US is a power-
ful diagnostic tool for detecting those patients suffering
from surgically incurable disease, but it has strong limita-
tions in determining local resectability.
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