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ABSTRACT

ABBREVIATIONS

Background: the objective of our paper is to report on the
long-term results of patients with gastric cancer treated by mini-invasive surgery with "intention-to-treat" laparoscopy.
Patients and methods: between June 1993 and January
2006, 130 patients comprising 94 men and 36 women with gastric
adenocarcinoma were prospectively selected by two surgical teams in
three hospitals based on a prior agreement (CHU Charleroi, Belgium, Centre Hospitalier de Luxembourg and Zumárraga Hospital,
Spain). Patients with adenocarcinoma of the cardia were excluded.
Mean age of patients was 68 years (range, 37-85 years).
Results: post-operative mortality within 60 days of operation
was 6 patients; 109 patients were therefore properly followed up
for an average of 49 months (range, 2-153 months).
Average survival time for 10 non-resected patients was 4.5
months. Average survival rate for all 14 palliatively resected patients was 6.9 months. Actuarial 5-year survival rate for R0-type
surgery was 35%. Global actuarial 5-year survival rate after resective surgery was 31%.
Conclusions: laparoscopic gastrectomy with any kind of lymphadenectomy is a major but safe operation with acceptable mortality and morbility rates in patients with advanced gastric cancer,
usually in poor general condition. Laparoscopic gastrectomy for
locally advanced cancers is equivalent to laparotomy as far as
long-term oncological results are concerned.

Total gastrectomy (TG); subtotal gastrectomy (STG);
multiple organ failure (MOF); interventionist radiology
(IR); lymph nodes (LN).
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INTRODUCTION
A global 5-years survival rate of 10-30% in patients
gastrectomized for gastric adenocarcinoma (1-3) is the
most overwhelming proof of the low impact of current
treatments, including resective surgery. This is the only
treatment that guarantees a hope for cure. Technical aspects are constantly evolving to reduce particularly high
pre- and post-operative mortality and morbidity (4-6). All
this leads us to consider mini-invasive surgery as a tool
which may well be worth evaluating with the goal of optimizing therapy for gastric cancer.
The aim of our paper is to report the long-term results
of a prospective, non-randomized series of 130 patients
with gastric adenocarcinoma, whose treatment included
mini-invasive surgery as a surgical tool with "intentionto-treat" laparoscopy. The diagnosis of these patients was
optimized by means of systematic staging laparoscopy.
During this procedure, a definitive surgical treatment was
decided upon – curative or palliative, or simply abstention from any therapeutical surgery.
PATIENTS AND METHODS
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Between June 1993 and January 2006, 130 patients
(94 men and 36 women) with gastric adenocarcinoma
were prospectively included in this study by two surgical
teams in three hospitals based on a prior agreement
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(CHU Charleroi, Belgium/Centre Hospitalier du Luxembourg, and Zumárraga Hospital, Spain).
Inclusion criteria were:
—The diagnosis of gastric adenocarcinoma had to be
confirmed by anatomo-pathological examination.
—Patients in whom preoperative examinations did not
reveal generalized disease.
—Patients with generalized disease during preoperative
examinations in whom clinical complications (hemorrhage
or obstruction) led us to perform palliative surgery.
—Absence of other cancer history.
—Patients who signed an informed consent for the
surgical procedure and laparoscopic approach.
Patients with adenocarcinoma of the cardia as well as
patients with gastric stump neoplasm after a previous
gastrectomy were excluded, as we consider these tumors
within a different category.
Average age of patients was 68 years (37-85 years).
The surgical risk of patients included in this study was assessed according to ASA (American Society of Anesthesiologists) scores. Fourteen patients were ASA I; 48 ASA
II; 65 ASA III, and 3 ASA IV.
During preoperative assessment, patients underwent
standardized tests –blood tests including tumor markers,
standard thoracic and abdominal x-ray examinations,
electrocardiography, lung function tests, gastroduodenoscopy associated with biopsies and echoendoscopy,
total body scan, barium examination of the esophagoduodenal tract, and bone radionuclide scintigraphy.
All of the patients received an antithrombotic prophylactic treatment with low molecular weight heparin derivatives (Clexane®) administered the night before surgery,
and antibiotic prophylaxis (Cefuroxime® and Metronidazol®) for wound infection starting at the time of anesthesia induction and maintained for 48 hours during the
post-operative period.
In previous publications (7-10) we fully described the
surgical techniques used for total or subtotal laparoscopicassisted gastrectomies. In the present article we shall merely describe the fact that all patients were submitted to a laparoscopic exploration of the whole peritoneal cavity,
including the omental sac, in order to optimize staging and
to adapt the surgical procedure. A laparoscopic ultrasound
examination was also used at this stage as a complementary
exploration (B&K, Benelux Medical, Brussels, Belgium).
When the above exploration discovered or confirmed the
presence of peritoneal metastatic spread or hepatic metastasis, patients were not submitted to surgery “for curative purposes”, but, depending on their clinical condition, underwent a laparoscopic gastrectomy for clean-out purposes or
were subjected to complete surgical abstention.
Table I illustrates the final post-operative pathological
stage of patients included in this study. Lauren’s histological type as observed in this patient series was as follows:
intestinal: 97, diffuse: 29, mixed: 4.
We used an SPSS software package for comparative
statistical analysis.
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Table I. Final post-operative staging
pTNM

UICC stage

No. of patients 101

TisNOMO
T1NOMO
T1N1MO
T2NOMO
T1N2MO
T2N1MO
T3NOMO
T2N2MO
T3N1MO
T4NOMO
T3N2MO
T4N1MO
T4N2MO
T4N3MO
T1N3MO
T2N3MO
T3N3MO
T N M1

Stage 0
Stage Ia
Stage Ib
Stage Ib
Stage II
Stage II
Stage II
Stage IIIa
Stage IIIa
Stage IIIa
Stage IIIb
Stage IV
Stage IV
Stage IV
Stage IV
Stage IV
Stage IV
Stage IV

3
7
4
15
0
8
17
8
9
0
26
0
4
0
0
2
3
24

American Joint Committee on Cancer (AJCC) Cancer Staging Manual. 5th ed. Reprinted from http://tnm.uicc.org with the permission of John Wiley & Sons, Inc.

Values are expressed as mean ± SEM.
Global survival and disease-free survival were represented by means of a Kaplan-Meier-type analysis.
RESULTS
All 130 patients underwent stage-optimizing laparoscopy. In 7 cases we discovered a peritoneal spread
undetected by preoperative examinations, and in other
3 cases we confirmed a previously suspected peritoneal
involvement. No other surgical procedure was carried out
on these 10 patients, who underwent palliative oncological treatment.
None of these patients showed differences between laparoscopic data and pTNM.
After proper staging, one hundred and twenty patients
underwent a laparoscopic or video-assisted gastrectomy
for curative (106 cases) or palliative purposes (14 cases)
depending on tumor stage (UICC) and location (antral vs.
body of stomach), and patient clinical condition (hemorrhage or antropyloric subobstruction).
Table II shows the type of “surgery” performed in
these patients: a) 6 patients required an open conversion
(5%) –two at the beginning of the study– due to uncontrolled hemorrhage during lymphadenectomy on the left
gastric artery, a site with important lymph node (ln) conglomerates; b) one by accidental jejunal injury; and c) another one due to the presence of a T4 tumor infiltrating
the transverse colon and requiring total gastrectomy and
right and transverse colectomy, and two pseudo-T4 tumors.
Four patients suffered "accidental injuries" during the
procedure (3.3%): a) an injury of the pancreatic body
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Table II. Surgical procedures
Adapted surgery after laparoscopic exploration
Extended laparoscopic exploration
No surgery
Wedge resection
Total gastrectomy (TG)/subtotal gastrectomy (STG) palliative R2
D1- TG R0
D2- TG R0
D3- TG+ Splenectomy R0 / D2-TG + Splenectomy R0
D1- STG distal R0
D2- STG distal R0

No. of patients
130
10
2
10/4
15
29
5/4
22
29

D1: rate of perigastric lymphadenectomy (11); D2: rate of remote lymphadenectomy (11); D3: rate of inter aorto-cava lymphadenectomy (11); R0: curative surgery; R2: palliative surgery with tumoral residue in the affected zone. In the four
T4 patients the following was associated: in one of them a right colectomy (in
one of the reconverted patients) and a distal pancreatectomy, and two hepatic
wedge resections also performed by means of laparoscopy.

caused by a retractor introduced through the mini-laparotomy at the time of esophago-jejunal anastomosis; b) an
injury of the hepatic artery successfully repaired by
means of laparoscopy and sutured with 5/0 Prolene under
bulldog clamping; c) a jejunal injury requiring conversion; and d) an injury to the left liver lobe controlled by
laparoscopy. We have included conversion cases in our
study after considering that consequences are directly
conditioned by the surgical approach.
Operations lasted for a significantly longer time in
procedures of the D2- TG R0 type when compared to
surgery of the D1- STG type: 310 vs. 170 minutes, with
an average duration of 240 ± 70 minutes.
Postoperative mortality (at 60 days) occurred in 6 patients (5%): a) two patients with liver cirrhosis who developed non-reversible acute hepatic failure; b) three
multiple organ failures (MOFs), two after a duodenal
stump fistula and one after acute pancreatitis developed
in the patient suffering from the accidental pancreas injury; and c) one acute myocardial infarction.
Morbidity was represented by 38 complications
(31.6%). In the course of the observed complications 7 patients required reoperation and 6 were treated with interventionist radiology (IR). We observed the following
complications: a) five duodenal stump fistulae, one belonging to the palliative surgery group. This patient was
reoperated on –open surgery– given that no drain was
placed during the laparoscopic intervention; b) three
esophago-jejunal fistulae, one of which occurred in a patient in the palliative surgery group who was treated with
IR; c) one gastro-jejunal fistula, reoperated because of
peritonitis (laparoscopic approach); d) one gastro-jejunal
stenosis reoperated on by open surgery; e) one hemorrhage reoperated on by means of the previous mini-laparotomy, revealing a bleeding point at the stapler line of
the Roux-en-Y lateral suture; f) three deep abscesses,
drained by IR; g) three pancreatitides: one due to pancreatic trauma during laparoscopy, which was reoperated by
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means of a laparotomy. This patient died due to MOF on
the 5th postoperative day; and h) two decompensated cirrhosis cases, who died on the 6th and 9th days, respectively, after surgery from MOF. Table III gives a detailed
breakdown of morbidity and its related severity as seen in
our series per procedure employed.
Table III. Post-operative complications observed
Complication
Pancreatitis
Duodenal fistula
Esophago-jejunal fistula
Gastro-jejunal fistula
Gastro-jejunal stenosis
P.o. hemorrhage
Pulmonary infection
Pleural effusion
Myocardial infarction
Decompensated cirrhosis
Pulmonary embolism
Urinary infection
Deep abscesses
Wall abscesses
Deep phlebothrombosis
Total

No.

Re-operated

IR

Mortality

3
5
3
1
1
1
4
3
1
2
1
4
3
5
1

1
2
1
1
1
1
-

1
2
3
-

1
2
1
2
-

38 (31.6%)

7 (5.8%)

6 (5%)

6 (5%)

No neoplastic implants were observed on laparoscopy
trocar holes in our series.
In patients not suffering from serious complications,
walking was allowed from the first day after surgery, and
a liquid diet was authorized from the fifth day after
surgery following a verification of esophago-jejunal or
gastro-jejunal anastomoses with dye-enhanced (Gastrografin) X-ray examinations.
The mean postoperative stay of these patients was 10
days (6-38 days).
Regarding resected specimens, no cases of neoplasm
were found on the pathology examination of surgical
margins.
The average number of removed lymph nodes studied
was 37 ± 14 ln in D2-TG-type gastrectomies, and 17 ± 5
LN in D1-STG-type gastrectomies.
Post-operative mortality within 60 days of operation
occurred in 6 patients. Another 6 patients died during follow-up from reasons unrelated to their gastric cancers.
Nine patients were lost to follow-up. Thus, 109 patients
were properly followed up for an average of 49 months
(2-153 months). Average survival time for all 10 non-resected patients was 4.5 months. Average survival time for
all 10 palliatively resected patients was 6.9 months. Actuarial 5-year survival rate for R0-type surgery was 35%,
and global actuarial 5-year survival rate after resective
surgery was 31%.
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DISCUSSION
Laparoscopic surgery in gastric cancer is on the upswing in Japan. In this country, it is used as first-intention
surgery on very early tumors –frequently found in the Far
East– either as distal gastrectomies with limited and
adapted lymphadenectomies or as wedge resection
surgery, including endorganic surgery (11-14).
Different authors have reported on its technical feasibility and on the “safe” aspect of these operations, as indicated by its low morbidity rate and lack of operative
mortality (15). Results published with a 10-year perspective demonstrate its oncological value with a global survival rate that is entirely comparable to that obtained with
traditional surgery, but with optimized quality of life and
minimum social cost (16-19).
This evolution in the choice of laparoscopy as a surgical means for treating early cancer is also seen in the
West. Thus, the integral French report –published and
validated in 2004 under the heading “Standards, Options
et Recommandations 2003 pour la prise en charge des patients atteints d’adénocarcinome de l’estomac"– states
that the resection of superficial gastric cancers or small
adenocarcinomatous tumors is an option applicable in the
framework of prospective studies (20).
The use of laparoscopy to treat locally advanced gastric cancers remains anecdotical, although certain authors
have recently reported on their results (19,21-23).
From a technical point of view, our prospective, bicentric series carried out with an “intention-to-treat" laparoscopy design allows to scientifically state the feasibility of all kinds of laparoscopic gastrectomy with a low
conversion rate (6 out of 120 cases of laparoscopic gastrectomy).
A laparoscopic approach means that D1-, D2- or D3level lymphadenectomies are totally comparable to those
obtained by laparotomy, with an identical LN sample rate
(11). Moreover, laparoscopy allows in any lymphadenectomy the preservation of the pancreas, thus guaranteeing
minimum morbimortality, as demonstrated by earlier
comparative series (24-26).
With 37% of IIIb and IV stages, our series once again
shows a late diagnosis of gastric cancer in Western populations despite their easy access to medical care and a sophisticated diagnostic armamentarium (27). In these locally advanced tumors the results published in the
literature concerning global follow-up and disease-free
survival rates are poor, with a relapse rate ranging from
40 to 65%, and an average survival rate of 24 months
(28-30). Here, once again, our results (31% of global
survival rates in gastrectomized patients, and 35% in R0
gastrectomized patients) are entirely comparable with
those obtained in traditional series. This means that, in
terms of long-term survival, laparoscopic surgery obtains the same oncological results as laparotomic surgery
in patients with locally advanced gastric adenocarcinomas.
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Regarding post-operative mortality, while rates of up
to 10% have been accepted and published (4,5), our series, with a mortality of 5%, confirms the “safe” character of laparoscopy for large and extended gastrectomies,
whether or not associated with extended lymphadenectomies (24-26).
In our opinion, the 31.6% post-operative complication rate observed in our series reveals the impact of
major surgery performed on patients with an often advanced cancerous disease (4,5). Here too, as far as oncological results are concerned, laparoscopic surgery
does not seem to reduce the complication rate observed
in the laparotomy approach in these seriously impaired
patients. The best proof of this is the high mortality and
morbidity observed in the subgroup of patients submitted to paliative gastrectomy, in which the number of
deaths and of serious complications seen within 60
days following operation is significantly increased (3
deaths out of 6, and 10 complications from all 38 obtained in the global series, belonging to the subgroup
receiving resective palliative surgery) as indicated in
table IV.

Table IV. Compared mortality and morbidity between
palliative and curative resection
Number of
patients

Mortality within
60 days after
operation

Morbidity within
60 days after
operation

Palliative resections

14

3 (21.4%)

10 (71.4%)

Curative resections

106

3 (2.8%)

28 (26.4%)

In the Hüscher et al. reported series, where patients
clearly show more favorable stages, the complication rate
and the operative mortality observed were particularly
low (23).
Two final observations help us to close the discussed
analysis of our series:
—On the one hand, systematical laparoscopic staging
as performed allowed us to avoid a pointless, and even
abusive laparotomy in 7.7% of our patients, and urges
from now on to select those patients whose imaging diagnosis does not allow the ruling out of generalized disease
–being in these cases illusory to apply curative resection
gestures. Staging laparoscopy would also be useful in the
selection of patients for future neoadjuvant treatments,
the efficacy of which have to be evaluated (20,31,32).
—On the other hand, with an average post-operative
hospital stay of 10 days, we believe that laparoscopic
gastrectomy results in an optimal immediate post-operative quality of life in patients not suffering from serious
complications.
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CONCLUSIONS
From the analysis of this non-randomized prospective
series of 130 patients with locally advanced gastric adenocarcinoma (excluding cardial location), we conclude
that: a) technically speaking, any type of gastrectomy
with any kind of lymphadenectomy is feasible and reproducible by means of laparoscopy, with results that are totally comparable to those obtained by means of laparotomy; b) laparoscopic gastrectomy with any kind of
lymphadenectomy is a severe but safe procedure, and
gives acceptable mortality and morbidity rates in patients
with locally advanced gastric cancer, generally in poor
condition; c) laparoscopic gastrectomies for locally advanced cancers are equivalent to those performed by laparotomy as far as long-term oncological results are concerned; and d) it is likely that prospective and
randomized studies directed to evaluate quality of life
and global cost may give us better understanding on the
true impact of laparoscopic surgery in the treatment of
gastric cancer.
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