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Background: Gastric cancer continues to be a leading cause  
of cancer death. The treatment approach varies, and pre- 
operative staging is therefore crucial since an exploratory 
laparotomy for unresectable gastric cancer will be followed 
by an unacceptably high morbidity and mortality rate. 
Objectives: To assess the added value of diagnostic lap- 
aroscopy to conventional methods of diagnosis such as 
computed tomography in avoiding unnecessary laparotomies.
methods: We conducted a retrospective study on 78 patients 
scheduled for curative gastrectomy based on CT staging. DL 
was performed prior to exploratory laparotomy.
results: In 23 of 78 patients (29.5%) unexpected peritoneal 
spread not detected on preoperative CT was found. Fifty-
five patients underwent radical gastrectomy, 15 patients 
were referred for downstaging and 8 patients underwent a 
palliative procedure.
conclusions: Based on our results, DL should be considered 
in all gastric cancer patients scheduled for curative gastrec- 
tomy.
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aBstract:

keY wOrds:

DL = diagnostic laparoscopy
GC = cancer death

a lthough a decrease in the incidence of gastric cancer has 
been documented in recent decades, it is still a leading 

cause of cancer death [1-6]. The incidence of GC in Israel 
has not changed significantly during the last decade, ranging 
from around 600 to 650 new cases per year [7].

The treatment approach to patients with GC varies from 
resection for cure, resection for palliation, and palliative pro-
cedures such as a bypass or installation of a feeding jejunos-
tomy, to referring patients in advanced stages for neoadju-
vant therapy (downstaging) prior to surgery [2,3,5,6]. Thus, 
preoperative staging is of the utmost importance because an 
exploratory laparotomy not followed by radical surgery due 
to unresectability or metastatic spread will be followed by 

considerable morbidity and mortality (13–23% and 10–36% 
respectively) [2,3,5,6,8].

Diagnostic laparoscopy for staging and evaluation of resec-
tability in patients with GC has been used in some series with 
similar conclusions [1,5,8-10], supporting DL prior to surgery. 
The aim of the present study was to assess the added value of 
DL to conventional methods of diagnosis such as computed 
tomography in avoiding unnecessary laparotomies. 

Patients and metHOds

This was a retrospective study based on 361 GC patients 
operated on at Assaf Harofeh Medical Center. Data were 
retrieved from patient charts and a computerized database 
was built. The study was approved by the Institutional Review 
Board. All patients underwent a CT prior to surgery. Patients 
diagnosed with stage IV disease or unresectable tumors were 
excluded from the study. Hence, only patients scheduled for 
curative surgery were included. DL was performed on the 
day of surgery and/or a few days prior to surgery in patients 
suspected of having borderline unresectable tumors. 

OPerative tecHniQue

The peritoneal cavity was insufflated to 15 mmHg and two 
trocars (10 and 5 mm) were introduced. Any suspicious 
lesion was biopsied and sent for frozen section, and if ascites 
was present the fluid was collected and sent for cytology. In 
cases found to be positive, surgery was deferred.

results

DL was performed in 78 GC patients. The 39 men and 39 
women ranged in age from 39 to 89 years. The tumor was 
located in the upper third of the stomach including the gas-
troesophageal junction (Siewert Type II, III ) in 12 patients, in 
the middle third of the stomach in 13, and in the lower third 
in 27. In three patients, the diagnosis was linitis plastica. 

In 55 patients (70.5%) the DL was judged negative and all 55 
underwent curative resections: proximal gastrectomy in 7 pat- 
ients, total gastrectomy in 17, and subtotal gastrectomy in 31. 

In 23 patients (29.5%), unexpected peritoneal spread 
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not detected on preoperative CT was found. In this group 
of patients the tumor was located in the upper third of the 
stomach in nine patients, in the middle third in five patients 
and in the lower third in six. Linitis plastica was diagnosed 
in three patients. In 15 patients, the operation stopped at 
the level of DL and all 15 patients were referred for further 
treatment, while the other 8 patients underwent a palliative 
procedure [Figure 1]. There were no complications directly 
related to the DL.

discussiOn

One of the reasons for performing a diagnostic laparoscopy 
before surgery for gastric cancer patients is to prevent unnec-
essary laparotomies, which are followed by unacceptable 
morbidity and mortality rates [2,3,5,6,8]. 

In our study, 23 of 78 patients (29.5%) who underwent 
a DL as the first stage of a planned curative resection were 
found to have metastatic spread. In the other 55 patients in 
whom the DL was negative, we proceeded to radical surgery. 
Our data regarding the added value of DL in gastric cancer 
patients is similar to other reported series [4,8-10]. 

Although the radiological investigation performed for the 
group of patients with small peritoneal metastases yields a 
high rate of accuracy, a considerable percentage of patients 
are under-diagnosed or under-staged by CT and it is precisely 
this group of patients that would benefit from a DL, thereby 
avoiding a futile laparotomy. Furthermore, with the current 
approach of neoadjuvant treatment for advanced stage dis-
ease, the introduction of DL would lead to a quicker referral 
of patients to oncology treatment [1,4,6,10-12].

Of the 78 patients judged by CT to be operable, 23 (29.5%) 
were actually understaged by CT and metastatic peritoneal 

spread was found on DL. Eight patients in this group under-
went a palliative procedure either for bleeding or obstruct-
ing symptoms, while the other 15 were referred for oncology 
treatment with the intent of downstaging and possible future 
surgery based on the laparoscopic findings. In the other 55 
patients, the DL findings correlated with the laparotomy find-
ings and all these patients underwent curative surgery. 

It is important to stress that no complications could be 
directly related to the DL procedure as most of the patients who 
did not have surgery were released from hospital the next day.

Although DL in patients with GC has been practiced 
for many years, the overall number of patients in each 
reported series is small. Nevertheless, the results support 
this approach [1,5,8-10]. Since the accuracy rate of positron 
emission tomography CT in GC patients has not yet been 
proven [13,14], and taking into account the low but inevitable 
understaging by CT, we believe that DL has a place in the 
management of patients with GC by preventing unnecessary 
laparotomies on the one hand and better selecting patients 
for neoadjuvant treatment on the other.

In conclusion, DL can reduce the rate of unnecessary 
laparotomies in advanced-stage GC patients, despite its draw-
backs. DL is superior to CT for patients with GC who have 
peritoneal metastases. In addition, it is a simple procedure 
with a low complication rate. We believe that DL should be 
performed as a first-stage procedure in patients scheduled for 
gastrectomy with curative intent, especially in Israel, since 
two-thirds of our patients present at an advanced stage of the 
disease (stage III and IV, 75%) [15].
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MicroRNAs (miRNAs) are small RNAs of around 22 nucleotides 
that bind to protein-coding messenger RNAs (mRNAs). They 
regulate function in diverse cellular processes, particularly 
during development and also in cancer. The cyclin-dep- 
endent kinase inhibitor p27 negatively regulates the G1 to S 
phase transition of the cell cycle. Translation of p27 mRNA 
is inhibited in many cancer cell types by two miRNAs, miR-
221 and miR-222. However, p27 accumulates in non-dividing 
(quiescent) cells, despite the presence of high levels of miR-
221 and miR-222, suggesting an additional level of regulation. 
Kedde et al. discovered that the ability of these miRNAs to 
inhibit p27 is regulated by another RNA binding protein, 

Pumilio-1. The binding site of Pumilio-1 in the 3' untranslated 
region of p27 is located close to the binding sites for miR-221 
and miR-222. The authors found that Pumilio-1 binding could 
reconfigure the local RNA structure, thereby granting the two 
miRNAs access. They propose that entry into the cell cycle 
of quiescent cells involves phosphorylation of Pumilio 1, 
which stimulates its binding to p27 mRNA, thereby exposing 
the nearby miRNA binding sites. These results suggest that 
specific binding proteins can structurally remodel RNAs, like 
they do chromatin, in order to regulate function. 

Nat Cell Biol 2010; 12: 10.1038/ncb2105
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specific binding proteins can structurally remodel rnas in order to regulate function

HIV prevention technologies for women are urgently needed, 
especially in sub-Saharan Africa where young women bear 
the greatest burden of the HIV epidemic. Abdool Karim et 
al. report the results of the CAPRISA 004 randomized control 
trial. The nearly 3 year long trial, conducted in urban and 
rural South African women, tested the efficacy of a vaginal 

gel containing the antiretroviral drug tenofovir in preventing 

HIV infection. The dosing strategy required application of the 

gel both before and after coitus, and with this regime HIV 
infection was reduced by approximately 39% overall, by 54% 
in women with high adherence to the protocol, and with no 
increase in overall adverse event rates.

Science 2010; 329: 1168 
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vaginal gel versus Hiv

For tumor cells to infiltrate new tissues, they must first clear 
an escape route from their primary site by remodelling their 
environment. Michael Olson of the Beatson Institute for 
Cancer Research in Glasgow, UK, and his colleagues have 
identified two proteins, LIMK1 and LIMK2, that are active 
in cells on a tumor's leading edge and seem to pave the  
way. The LIMK proteins regulate actin, a key protein in  
the cellular skeleton. The researchers found that if these  
proteins were inhibited in cultured breast and skin cancer  

cells, the cells were still motile on a two-dimensional surface, 
but became less invasive in three-dimensional assays.  
Two processes normally associated with remodelling 
– degradation of nearby proteins and deformation of 
the matrix surrounding the cancer cells – were also 
impaired, suggesting that the cells failed to reshape their 
environment and forge a way out.
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lim kinases necessary for invasive path generation by tumor and tumor-associated stromal cells




