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Abstract
Background .  Laparoscopy and laparoscopic 

ultrasonography may assist in the more accurate staging 
of digestive cancers. We assessed the diagnostic value 
of staging laparoscopy in patients with cancers of lower 
esophagus, stomach, liver, biliary tract, pancreas and colon. 
Material and method. Extended staging laparoscopy, 
laparoscopic ultrasonography and peritoneal cytology were 
performed in 165 patients with primary digestive cancers, 
admitted between January 2006 and December 2008 at three 
tertiary referral hospitals participating in the study. Staging 
laparoscopy was immediately followed by open surgery in 63 
patients without distant metastases or with uncertain primary 
tumor resectability, and in 20 colorectal cancer patients with 
resectable hepatic metastases. The sensibility, sensitivity 
and diagnostic accuracy of staging laparoscopy for distant 
metastases and tumor resectability were assessed against the 
ýndings on open surgery and the ýnal pathological report. 
Results. An unnecessary laparotomy was avoided in 36 
of the 99 patients (36.4%) without distant metastases on 
imaging pre-therapeutic staging. The staging laparoscopy 
sensitivity for distant metastases varied between 66% and 
100% and the diagnostic accuracy between 87% for the 
lower esophageal cancer and 100% for the biliary tract 
tumors. The overall morbidity of staging laparoscopy was 
2.5% and the mortality 0. Conclusion. Staging laparoscopy 
avoids unnecessary laparotomies and changes the therapeutic 
plan in a signiýcant number of patients. It can be performed 
just before the planned surgery or as a separate diagnostic 
procedure. The laparoscopy indications in digestive cancers 
are changing fast, with ongoing new developments in cancer 
treatment and laparoscopic technology.
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Introduction
Many patients with digestive cancers present with locally 

advanced or metastatic disease and therefore accurate 
staging assists in the appropriate treatment selection for 
cure or palliation. Moreover, research regarding neoadjuvant 
protocols for locally advanced cancers is ongoing, which 
makes accurate staging imperative. Even after modern 
preoperative imaging screening (trans-abdominal and 
endoscopic ultrasound, CT scan, MRI and PET scan), many 
patients are found to have unsuspected, unresectable disease 
at exploration.

Staging laparoscopy (SL) may aid in the more accurate 
staging of digestive cancers, offering guidelines for the most 
appropriate treatment and avoiding the morbidity associated 
with non-therapeutic laparotomy [1]. The procedure enables 
the direct inspection of intra-abdominal organs and facilitates 
obtaining biopsy specimens and aspiration cytology. 
Laparoscopic ultrasound (L-US) can be used to evaluate 
deep organ parts that are not amenable to inspection. In 
some patients, the therapeutic intervention can be performed 
through a laparoscopic approach [2].

We undertook a prospective study to assess the value of 
SL, L-US and peritoneal cytology in patients with digestive 
cancers.

Patients and methods
This is a prospective, cohort, observational study 

of patients with primary digestive cancers on imaging 
investigations, endoscopy and pathological examination, 
admitted between January 2006 and December 2008 at 
three tertiary referral hospitals which participated in the 
DIASTAL Consortium (Diagnosis and Staging Laparoscopy 
in Abdominal Cancers, CEEX Program). Six primary 
locations were studied: lower esophagus, stomach, liver, 
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biliary tract, pancreas and colon.  After the exclusion of 
patients with complications related to cancer and patients 
with distant metastases at admission or medically unýt, 165 
patients were prospectively enrolled in DIASTAL study. For 
colon cancer patients the inclusion criteria in the study was 
the presence of resectable liver metastases on imaging tests. 
A study protocol was developed for each of the six locations 
[3] and approved by the Ethics Committee of the University 
of Medicine and Pharmacy.

All the patients received detailed information on 
diagnostic laparoscopy and only those who agreed to 
the study protocol were ýnally enrolled in the study. The 
pre-therapeutic imaging staging included conventional 
radiography of the thorax, abdominal ultrasonography, 
hydrosonography or endosonography and abdominal 
CT, MRI or PET-CT. The T1 patients (cTNM) and those 
with medical contraindications for pneumoperitoneum 
were referred for open surgery. Finally 119  patients were 
scheduled for SL, 99 with lower esophagus, stomach, 
liver, biliary tract and pancreas cancer and without distant 
metastases (M0 - cTNM) and 20 colorectal cancer patients 
with resectable synchronous hepatic metastases (M1-HEP 
– cTNM). Neodajuvant chemotherapy or irradiation was 
indicated in 5 patients with esophageal cancer, 2 with 
pancreatic and 4 with rectal cancer.

Extended SL, L-US and peritoneal cytology were 

performed under general anesthesia, with a single-dose 
antibiotic cover, immediately before scheduled laparotomy. 
The patient was positioned as for an open abdominal 
procedure and an angled 300 camera and 12 mm Hg 
insufþation pressures were used. The trocars (one 10 mm 
for camera, one 12 mm for ultrasonographic probe 7,5-
MHz, Aloka Co.Ltd.,Tokyo, Japan, and one, two or three 
5 mm trocars for retracting or dissecting organs) were 
positioned depending on the location of the tumor. Access 
to the abdomen was preferred using the open Hasson 
technique, with the ýrst 10 mm trocar placed below or above 
the umbilicus, taking special precautions in patients with 
previous abdominal surgery.

A thorough evaluation of peritoneal surfaces was 
performed. Prior to any manipulation, ascites when present 
or irrigation þuid (100 ml in the upper abdomen and 100 
ml in the pelvis) was suctioned and immediately sent for 
centrifugation and cytological examination using Giemsa 
and Papanicolaou staining methods. The suprahepatic 
and infrahepatic spaces, the surface of the bowel, the 
lesser sac, the root of the transverse mesocolon and small 
bowel, the ligament of Treitz, the paracolic gutters, and 
pelvis were inspected with frequent bed position changes 
as necessary. The lesser sac was opened when required. 
For the lower esophageal cancers, the exploration of the 
diaphragmatic hiatus was achieved through the incision of 

Table I. Patients enrolled in the study, imaging staging and staging laparoscopy
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the esophago-cardial peritoneal fold and blunt dissection, 
with the retraction of the stomach to the patient’s right or 
left. Biopsies and frozen sections were examined for any 
suspicious abdominal lesions.

When no metastatic disease was identiýed on inspection, 
a detailed L-US examination was employed during which the 
tumor, hepatic parenchyma, portal vein, mesenteric vessels, 
celiac trunk, hepatic artery and the pathologic lymph nodes 
were evaluated. The addition of color þow Doppler further 
assisted in the assessment of vascular relations and patency. 
Lymph node and liver biopsies were performed under direct 
vision and US-guidance and sent for frozen sections.

Open laparotomy was immediately performed in the 
63 patients without distant metastases or with uncertain 
primary tumor respectability on SL, and in the 20 colorectal 
cancer patients with resectable hepatic metastases. The 
sensibility, sensitivity and diagnostic accuracy of SL for 
distant metastases was assessed against the ýnal pathological 
report, on permanent sections (pTNM). The SL accuracy and 
positive and negative predictive value for resectability was 
assessed against the ýndings on open surgery.

Results

On preoperative imaging screening we found distant 
metastases in 37 of  the 138 patients with lower esophagus, 
stomach, liver, biliary tract and pancreas cancers (Table I), 
and they were offered palliative therapy or supportive care.  
Seven patients refused SL and another two T1 gastric cancer 
patients underwent open laparotomy. The remaining 99 
patients with lower esophagus, stomach, liver, biliary tract 

and pancreas cancer without distant metastases (M0 - cTNM) 
and 20 colorectal cancer patients with resectable synchronous 
liver metastases (M1-HEP- cTNM) were scheduled for SL, 
just before the planned open surgical procedure.

The SL in the 99 M0 - cTNM patients revealed 61 
unsuspected peritoneal and liver lesions and the frozen 
sections were positive for adenocarcinoma in 36 patients 
(36.4%) (hepatic 4, peritoneal 24 and  hepatic and peritoneal 
8). The L-US and frozen sections conýrmed the hepatic 
metastases in 18 of the 20 colorectal cancer patients (90%) 
(Table I). Of the 18 patients, 4 had unresectable disease on 
SL, 2 hepatic and 2 extrahepatic (one peritoneal and one 
peritoneal and extraregional lymph nodes). 

In the 119 patients with SL the peritoneal cytology was 
positive in 46 patients (38.6%) and negative for malignant 
cells in 73 patients (61.3%). 

On inspection and L-US examination the primary tumor 
was resectable in 99 of the 119 patients (83.2%), unresectable 
in 14 (11.8%), and the resectability remained uncertain in 
6 patients (5%).

In 53 patients SL did not reveal suspicious lymph nodes. 
In the 66 patients with lymph node enlargement the biopsy 
and frozen sections evidenced carcinoma in 42 patients.

The mean operative time of the SL was 48 minutes 
(range 25-90 min). Dense adhesions impaired a thorough 
abdominal inspection in ýve patients, in whom only a limited 
examination was possible. The SL immediate morbidity was 
2.5% (bleeding from short gastric vessels in two patients 
and from the gastro-hepatic omentum in one patient, all 
controlled during open surgery) and SL mortality 0. In 8 
patients with M1 disease, SL was followed by palliative 

Table II. Open surgery and pathological staging




