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ABSTRACT

Objective: Today, minimal invasive surgery has gained 
wide acceptance by general surgeons, even in complex 
oncological procedures. Despite the increased experi-
ence on laparoscopic distal gastrectomy, limited number 
of surgeons prefer laparoscopic total gastrectomy for 
proximal or middle-third gastric cancer, due to the con-
cern of technical difficulties which can alter the quality of 
oncological outcomes.
Methods: We retrospectively analyzed gastric cancer 
patients who underwent curative intent laparoscopic gas-
trectomy by single surgeon from October 2013 to April 
2014. Five total gastrectomy + D2 (-No 10 and 11d) and 
1 distal gastrectomy + D2 lymphadenectomy were ana-
lyzed for patient demographics, pathological characteris-
tics, morbidity and in-hospital mortality.
Results: The mean operating time was 255,8±37.2 min-
utes. The mean blood loss was 121.6±20.4 ml. In all 
patients, R0 resection were performed. The mean num-
ber of harvested lymph nodes were 22.6±7.3. The me-
dian number of metastatic lymph nodes was 16 (0-23). 
In one patient, less than 15 lymph nodes were retrieved. 
Complication rate was 33.3% (n=2). In one patient, who 
underwent laparoscopic distal gastrectomy, afferent loop 
syndrome developed. In another patient, who underwent 
total gastrectomy plus splenectomy a massive pulmoner 
embolism developed. The median hospital stay was 10 
(6-18) days.
Conclusion: With increased experience in advanced 
laparoscopic procedures, laparoscopic total gastrectomy 
may be considered as the first line treatment approach for 
gastric cancer patient even in a low-volume center.
Key words: Gastric cancer, Laparoscopic gastrectomy, 
distal gastrectomy, total gastrectomy

ÖZET

Amaç: Günümüzde minimal invazif cerrahi genel cer-
rahlar tarafından kompleks onkolojik prosedürler için bile 
kullanılır hale gelmiştir. Ancak, laparoskopik distal gast-
rektomi deneyiminin artmasına rağmen, teknik zorlukların 
onkolojik sonuçları etkileyebileceği endişesi ile az sayıda 
cerrah total gastrektomi için laparoskopik yöntemi tercih 
etmektedir.
Yöntemler: Eylül 2013 ile Nisan 2014 arasında tek cer-
rah tarafından küratif amaçlı laparoskopik gastrektomi 
uygulanmış mide kanseri hastalarını retrospektif olarak 
değerlendirdik. 5 total gastrektomi + D2 (-No 10 ve 11d) 
ve 1 distal gastrektomi + D2 lenfadenektomi hastası, de-
mografik özellikler, patolojik karakteristikler, morbidite ve 
hastane mortalitesi açısından değerlendirildi. 
Bulgular: Ortalama ameliyat süresi 255,8±37,2 dakika, 
ortalama kan kaybı 121.6±20.4 mL idi. Tüm hastalara 
R0 rezeksiyon uygulandı. Çıkartılan lenf nodu ortalama-
sı 22,6±7,3, metastatik lenf nodu ortancası 16 (0-23) idi. 
1 hastada 15’ten az lenf nodu çıkartıldı. Komplikasyon 
oranı %33,3 (n=2) idi; laparoskopik distal gastrektomi 
uygulanan bir hastada aferent loop sendromu gelişti; la-
paroskopik total gastrektomi ve splenektomi uygulanan 
diğer bir hastada masif pulmoner emboli gelişti. Ortanca 
hastanede kalım süresi 10 (6-18) gündü.
Sonuç: Laparoskopik cerrahi prosedürlerin uygulanma-
sında gelişen deneyim düzeyi ile birlikte, ileri gastrik kan-
ser hastaları için, ileri laparoskopik işlemlerin az sayıda 
ve düşük yoğunlukta yapıldığı merkezlerde dahi laparos-
kopik total gastrektomi ilk düşünülecek tedavi seçeneği 
olabilir.
Anahtar kelimeler: Mide kanseri, laparoskopik gastrek-
tomi, distal gastrektomi, total gastrektomi
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INTRODUCTION

Today, minimal invasive surgery has gained wide 
acceptance by general surgeons, even in complex 
oncological procedures. Since the first laparoscopic 
gastrectomy (LG) for gastric cancer was performed 
in 1991 [1], the advantages of minimal invasive 
surgery were supported with better oncological out-
comes. Once laparoscopic distal gastrectomy (LDG) 
showed several benefits over open distal gastrec-
tomy (ODG) by means of less blood loss, shorter 
hospital stay, enhanced recovery, harvested lymph 
node number and decreased complication rate, lap-
aroscopic gastrectomy indications were widened 
from early gastric cancer to advanced gastric cancer 
[2-6]. In Eastern Asia, gastric cancer incidence is 
high and surveillance programs are quite different 
from Europe and United States. In Japan and South 
Korea, nearly half of patients are presenting with 
T1 gastric cancer and the proportion of distally lo-
cated cancer is high [7,8]. Despite the increased ex-
perience on LDG, limited number of surgeons are 
preferred laparoscopic total gastrectomy (LTG) for 
proximal or middle-third gastric cancer, due to the 
concern of technical difficulties related poor onco-
logical outcomes.

Many of laparoscopic gastrectomy reports are 
originate from Asia, just like the data about extend-
ed lymphadenectomy on gastric cancer treatment. 
Relatively few studies are focused on LTG and more 
limited number of studies primarily focused on LTG 
for advanced gastric cancer. In Turkey, the majority 
of gastric cancer patients are diagnosed at an ad-
vanced stage and performed surgeries are more pal-
liative than initially planned (63.3%), so the rate of 
curative surgery is lesser than the rest of the world 
[9]. When all of these factors are taken into account, 
slow evolution of laparoscopic gastric cancer sur-
gery in Turkey, understandable. Although, there are 
more experienced centers on cancer and advanced 
laparoscopy, to our knowledge, this is the first re-
port of initial experience of laparoscopic gastrec-
tomy for gastric cancer in Turkey.

METHODS

We retrospectively analyzed the data of gastric can-
cer patients who underwent curative intent lapa-
roscopic gastrectomy between September 2013 to 

April 2014. The study was approved by the local 
ethics committee. Six laparoscopic (1 distal, 5 total) 
gastrectomy for gastric cancer were analyzed re-
garding patients demographics, pathological char-
acteristics, morbidity and mortality. All patients 
were given low molecule weight heparine (LMWH) 
preoperatively and during postoperative 2 months 
as prophylaxis. Exclusion criteria were, pathologi-
cal diagnosis of severe dysplasia and gastrectomy 
for other causes. The American Joint Committee 
on Cancer TNM staging system, 7th edition, was 
used to assess the pathological stage of the tumors. 
As described in the new version of staging system, 
tumors arising at the esophagogastric junction, or 
arising in the stomach 5-cm or less from the esopha-
gogastric junction and crossing the esophagogastric 
junction are staged using the same version of TNM 
system for esophageal carcinoma. 

Surgery was performed with the patient posi-
tioned in supine, reverse Trendelenburg position. 
After entering the abdominal cavity from supraum-
bilically placed 10-mm trocar, two 5-mm ports in 
the right lateral position, one 5-mm port in the left 
upper quadrant and one 12-mm port in the left mid-
abdomen were placed in a V-shaped arrangement. 
Once access was gained to the abdomen, full ex-
ploration was obtained for evidence of metastasis. 
Gastrocolic ligament was divided and the greater 
omentum was mobilized. The dissection along the 
greater curvature of the stomach was proceeded up 
to the level of the left crus with division of left gas-
troepiploic vessel at their origin and short gastric 
vessels at the splenic hilum. Right gastroepiploic 
vessels were divided at their origin and the first 
portion of the duodenum was mobilized. After the 
transection of the duodenum with endoscopic lin-
ear stapler, the stomach was reflected to the left up-
per side and the lymphadenectomy was initiated. 
Lymphadenectomy definition was made according 
to the Japanese gastric cancer treatment guidelines 
2010 (ver. 3) [10]. A D2 lymphadenectomy for 
distal gastrectomy involved nodes were; D1 + 8a, 
9, 11p, 12a, while for total gastrectomy involved 
nodes were; D1 + 8a, 9, 10, 11p, 11d, 12a. In our 
five cases, we performed total gastrectomy and D2 
lymphadenectomy except number 10 and 11d lymph 
nodes, thus defined our dissection as D2 (-No 10 
and 11d), while in one patient we performed distal 
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gastrectomy and D2 lymphadenectomy. After the 
lymphadenectomy was completed, right crus of the 
diaphragm was explored. The distal esophagus was 
mobilized and transected with endoscopic linear sta-
pler. Esophagojejunal anastomosis was performed 
with OrVilTM (Covidien, Norwalk, CT) transoral 
delivery tube and a 25-mm EEA stapler. Vessel liga-
tions were performed with hem-o-lok ligation sys-
tem and/or 5-mm blunt- tip LigaSureTM (Covidien, 
Norwalk, CT) vessel sealing device. Specimen was 
extracted through enlarged supraumbilical incision 
through a wound protector.

Continuous data were presented as median and 
range or mean plus minus standard deviation (SD). 
Dichotomous and categorical data were presented 
as numbers with percentages. Frequency analyses 
were performed with the SPSS, version 16.00 (Chi-
cago, IL, USA).

RESULTS

The mean age and the mean BMI were 57.8±8.2 and 
26.1±5.3, respectively. Patients’ gender distribution 
was similar; 3 male, and 3 female. ASA grading and 
the tumor location of the patients were presented in 
Table 1.

Table 1. ASA grading and the tumor location of the pa-
tients

Laparoscopic
gastrectomy
(n=6) n (%)

ASA grade, n (%)
Grade I
Grade II

3 (50)
3 (50)

Location of the tumor, n (%)
Antrum
Corpus
Cardia
Esophagogastric junction

1 (16.7)
1 (16.7)
3 (50)

1 (16.7)

ASA: American Society of Anesthesiologists scoring sys-
tem

In all patients, R0 resection were performed. 
The mean operating time was 255,8±37.2 minute, 
and the mean blood loss was 121.6±20.4 ml. In one 
patient, splenectomy was performed for a suspicion 
of hilar invasion. After the pathological assessment, 
hilar invasion was confirmed in this patient.

In one patient, less than 15 lymph nodes were 
retrieved. The mean number of harvested lymph 
nodes was 22.6±7.3. The median number of meta-
static lymph nodes was 16 (0-23). The mean tumor 
size was 6.8±2.7 cm. Histopathological diagnosis 
of the tumors was adenocarcinoma in all patients. 
Pathological characteristics of the patients were 
presented in Table 2.

Table 2. Pathological characteristics of the patients

Laparoscopic
Gastrectomy
(n=6) n (%)

Tumor invasion, gastric, n (%)
T1
T2
T3
T4

1 (16.7)
-
-

3 (50)
Tumor invasion, esophageal, n (%)

T1
T2
T3
T4

-
-

2 (33.3)
-

Nodal metastasis, gastric, n(%)
N0
N1
N2
N3

2 (33.7)
-

4 (66.3)
-

Stage, gastric, n (%)
0
1
2
3

-
1 (16.7)

-
3 (50)

Stage, esophageal, n (%)
1
2
3

-
1 (16.7)
1 (16.6)

Complication rate was 33.3% (n=2). In one 
patient, who underwent laparoscopic distal gastrec-
tomy, afferent loop syndrome developed. Patient’s 
complaint improved after laparoscopic Braun anas-
tomosis in postoperative 15th day. In another pa-
tient, who underwent total gastrectomy plus sple-
nectomy, a massive pulmoner embolism developed 
in postoperative 8th day, despite continuing prophy-
laxis, and the patient died. The median hospital stay 
was 10 (6-18) days for all patients.

DISCUSSION

The present study intends to analyze one surgeon’s 
initial experience in laparoscopic gastrectomy for 
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advanced gastric cancer and to evaluate the feasibil-
ity of laparoscopic gastrectomy in a not-specialized 
center, such as our institution. Our first laparoscopic 
gastrectomy was performed in September 2013, in 
this seven months period, six, non-selected, consec-
utive patients were underwent laparoscopic gastrec-
tomy. Our results showed longer operating time. In 
our limited experience, the first LTG was performed 
in 315 min, while the last (6th) was performed in 
250 min. Jeong et al. published one of the largest 
LTG series of 118 patients, reporting a mean operat-
ing time was 292±88 min [11]. We believe that after 
accumulating more experience, operating time will 
decrease subsequently. The advantage of less blood 
loss with LTG compared to OTG was described pre-
viously [12]. We have also shown less blood loss 
(121.6±20.4 mL). Apart from well known results 
of LG regarding the operating time and blood loss, 
we subjectively observed a quicker recovery in our 
laparoscopic gastrectomy performed patients with 
comparable pathological characteristics of the spec-
imens, morbidity and in-hospital mortality.

For oncological efficacy of the surgical treat-
ment, the extent of lymph node dissection is utmost 
critical. In western countries some surgeons still pre-
fer D1 dissection because of no survival advantage, 
but higher operative morbidity and mortality rates 
obtained with D2 dissection [13,14]. On the other 
hand, the high incidence of gastric cancer in Asian 
countries, makes Asian surgeons more competent in 
treating gastric cancer. Many eastern surgeons are 
recommending D2 dissection for long-term survival 
advantage [15-17]. In Japan and South Korea D2 
dissection is the standard lymphadenectomy except 
for T1 tumors. Less extensive lymphadenectomies 
are generally performed in lower incidence coun-
tries, and it may be resulted in pathological under-
staging of the tumors. According to National Com-
prehensive Cancer Network (NCCN) Guidelines 
Version 2.2013, gastric resection should include 
D2 lymphadenectomy with a goal of examining at 
least 15 or greater lymph nodes. However, in analy-
sis of the SEER database, only one-third of 18,043 
resected gastric cancer patients found to had 16 or 
more lymph nodes examined [18]. The real propor-
tion of adequate lymph node dissection seems far 
away from desired levels. A recent meta analysis, 
which was comparing LTG and OTG, 4 of 17 stud-

ies, did not mention the retrieval of No. 10 lymph 
nodes. They analyzed the effect of No. 10 lymph 
nodes dissection on the number of harvested lymph 
nodes and found no statistical difference between 
LTG and OTG for No. 10 lymph node dissection 
[19]. We performed D2 (-No 10 and 11d) lymphad-
enectomy in all patients. In 5 of 6 patients more than 
15 lymph node were retrieved. In our institution, pa-
thology clinic examines lymph node dissection of 
resected specimen with standard manual manner af-
ter formalin fixation. When the number of detected 
lymph nodes is considered, the pathological LN dis-
section technique is important. We must be aware 
of aforementioned technique’s limitation that, it un-
covers significantly fewer LNs in colorectal cancer 
patients [20]. The mean number of harvested lymph 
node in our LG patients (22.6±7.3) was similar [21-
23] (24±12/26±3/23.1±8) or better than small-sized 
studies [24] (11.2±8.2). But, our surgical dissection 
technique still needs to be evaluated for providing 
at least 15 lymph nodes for all patients. On the other 
hand, for a fair comparison of the dissections, we 
must remember that reported patient population of 
LG and lymphadenectomy has mostly originated 
from Asian patients who were younger, slimmer 
and healthier from western population.

Another issue is the learning curve of this com-
plex surgery. A recent meta analysis has mentioned 
50 LTG cases as a cut point for learning period [19]. 
In contrast with our results, they showed no oper-
ating time advantage with increasing experience in 
LTG, and concluded that laparoscopic gastrectomy 
is still a time-consuming procedure.

All patients who were recommended to un-
dergo laparoscopic gastrectomy have accepted 
the operative technique. As we were familiar with 
open gastrectomy, we initiated limited clear liquids 
in postoperative day 1, and increased the amount 
subsequently in all patients. All patients were early 
mobilized. In a subjective judgment of our clinic, 
despite longer operating time, laparoscopic gastrec-
tomy patients seemed to recover more rapidly than 
the open gastrectomy patients. But we did not as-
sess these subjective observation objectively.

Our complication rate was 33.3%. Although, 
reported complication rates for LG were lower 
(15.6% - 24.6%), for this limited experience with 
six advanced staged patients, a slightly increased 
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complication rates may be acceptable [11,25]. Also, 
we must note that, in a recent systemic review of 
laparoscopy-assisted gastrectomy (LAG), lower 
morbidity rate (10.4%) was reported in 365 LAG 
patients [26]. The laparoscopy-assisted approach 
may enable this complex surgery more understand-
able for surgeons and to provide better outcomes.

One of our patients died in early postopera-
tive period due to massive pulmoner embolism. 
She had locally advanced disease (pathologically 
proven cancer invasion of the splenic hilum), but 
she did not have any risk factor for the development 
of deep venous thrombosis. She was thin and very 
responsive to our early and rigorous postoperative 
mobilization strategies. Patient’s relatives had no 
information about her possible thrombus related 
medical history. She developed massive pulmoner 
embolism in postoperative day 8, in spite of appro-
priate prophylaxis and aggressive treatment she was 
died rapidly.

Our study has several limitations. Our sample 
size for laparoscopic gastrectomy was very small. 
On the other hand, the rate of curative gastric can-
cer surgery is very low in our country; therefore 
the applicability of this complex surgery to more 
advanced cases in a not-specialized center is still 
remarkable. Our follow up time was limited for an 
assessment of oncological qualification and long-
term outcomes of a surgical technique. Also we did 
not analyze patients recovery after surgery, so the 
observed positive effect of laparoscopic surgery re-
mains subjective. 

In conclusion, in our patients, laparoscopic ap-
proach was associated with longer operating time 
and lower blood loss. In spite of more advanced 
stage of gastric cancer, pathological characteris-
tics, morbidity and mortality were comparable with 
other small-sized laparoscopic series. Best to our 
knowledge, this is the first report of LG in Turkey. 
With increased experience in advanced laparoscop-
ic procedures, laparoscopic total gastrectomy may 
be considered as the first line treatment approach 
for gastric cancer patients even in low-volume cen-
ters. To assess oncological value of laparoscopic 
approach well-designed, prospective, randomized 
clinical trials are necessary.
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