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Abstract: Objective: Gastric cancer is a worldwide aggressive tumor with a bad prognosis. The purpose of this study
was to retrospectively investigate operative findings of 53 patients aged over 70 with gastric cancer who underwent
laporoscopic operations in our clinic. Material and methods: A retrospective review of all patients who underwent
laporoscopic surgery for pathologically confirmed gastric cancer at our clinic between March 2008 and October
2010 was conducted. D1 resection (Level1 lymphadenectomy) was compared with D2 resection (Levels 1 and 2
lymphadenectomy). The two groups in which D1 and D2 Lymph node Dissection (LND) were applied were compared
with respect to number of patients, sex, age, stage of disease, and score of American Society of Anesthesiologists
(ASA). We analyzed surgical methods, the use of staplers, operative time, additional organ resections, hospital stay,
postoperative complications and the need for re-operation, operative mortality, and the effects of prognostic factors on survival. Results: The patient group consisted of 31 (58%) males and 22 (42%) females. Of the patients, 28
(52%) underwent D1 and 25 (48%) D2 LND. There was a significant difference between the two groups with regard
to length of surgery (p < 0.01). The length of operation, blood loss, and transfusion requirement in the D2 group
were significantly more than those in the D1 group. There was no mortality in cases that underwent additional organ
resection. The survival times of cases with a ≤ 0.25 ratio of dissected number of lymph nodes to metastatic lymph
nodes were significantly longer than those of other cases. The survival time of cases with perineural and vascular
invasion was significantly shorter. The survival rates of Stage I patients was significantly higher than those of Stage
III (p:0.002) and Stage IV (p:0.003) patients. Conclusions: Although extensive dissection had an increased morbidity, there was no significant statistical difference between the two procedures. Early complications should not be
attributed only to the extent of LND. The important prognostic factors related to long-time survival are the stage of
the tumor, perineural and perivascular invasion, and metastatic lymph nodes.
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Introduction
Gastric cancer is the fourth most frequent cancer in the world and is also the second cause of
deaths related to cancer. In the United States
of America in 2013, there were 21,600 newly
diagnosed cancer cases and 10,990 deaths
due to cancer [1]. Although surgery has been
accepted as the golden standardin the therapy
of gastric cancer, the optimal limits of this surgery is still a matter of dispute [2]. The disease
is often characterized by regional nodal metastasis. The extension of lymph node dissection
along with extended surgical dissection is also

disputable. Some authors are of the opinion
that extended dissection in gastric cancer
increases morbidity and mortality, whereas others think the opposite [3]. Many western surgeons recommend and perform limited dissection (D1) [4]. In Japan, all surgeons perform D2
LND beside gastric resection as standard therapy [5]. Laparoscopic surgery is a minimally invasive operation and is proved to be an acceptable alternative to open surgery [6-9]. The first
laparoscopic-assisted distal gastrectomy with a
Billroth II gastrojejunostomy was performed by
Goh et al. [10] in 1992, for the treatment of a
complicated peptic ulcer. The first laparoscopic
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gastrectomy, with a Billroth II reconstruction,
for cancer was performed by Kitano et al. [11]
in 1992 and published in 1994.
The purpose of this study was to compare the
postoperative morbidity and mortality rates of
patients aged over 70 with gastric cancer who
underwent laparoscopic D1 and D2 LND and to
assess the factors affecting morbidity and mortality as well as survival.
Patients and methods
The data of 53 patients aged over 70 with gastric cancer hospitalized in the period between
March 2008 and October 2010 were retrospectively evaluated. The study included only those
patients who had undergone laporoscopic surgery. Each patient’s length of surgery, blood
loss, requirement for transfusion, and score of
American Society of Anesthesiologists (ASA)
were evaluated. Each patient’s gender, tumor
localization, comorbid conditions, and mortality
were also noted. General complications (pneumonia, cardiac insufficiency, myocardial ischemia, acute renal failure, pulmonary embolus,
cerebrovascular disorder) and surgical complications (pancreatic fistula, abdominal abscess,
fluid collection, wound infection, ileus, anastomotic leakage) were also noted. The term
“operative mortality” was used for death within
the first month, and the term “postoperative
morbidity” was used for postoperative complications that required longer hospitalization
and/or additional treatment. We also studied
the medical files and operational and histopathological reports of the patients in order to
determine gender, symptoms during hospital
referral, kind of surgery performed and additional resection of other organs, postoperative
complications, tumor localization, macroscopy
of the tumor, depth of the tumor invasion in the
gastric wall, total number of lymph nodes
resected, and number of metastatic lymph
nodes. The impact of each of these parameters
on survival time of the patients was assessed.
With these parameters the patients were
staged according to The Classification of
Malignant Tumors (TNM). Subsequently, we
assessed whether this classification system
provided a stepwise relationship between the
stage of the tumor and survival time or not.
Surgical method: The curative resection (R0
resection) was accepted as the complete
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removal of the cancer in the tumor bed both
macroscopically and histopathologically. D1
and D2 lymphatic dissections were performed
to the Guidelines of the Japanese Research
Society for the Study of Gastric Cancer (JRSGC)
[12]. D1 LND included the N1 lymph node
group (right paracardial, left paracardial, lesser
curvature, greater curvature, suprapyloric, and
subpyloric) and D2 LND included the N1 lymph
node group together with the N2 lymph node
group according to the localization of the tumor
(along the left gastric artery, common hepatic
artery, celiac axis, splenic hilum, splenic artery,
hepatoduodenal ligament). All patients underwent preoperative endoscopy and abdominal
computed tomographic examination. In cases
of proximal gastric cancer, Laporoscopic total
gastrectomy (LTG), laparoscopy-assisted total
gastrectomy (LATG) and usually Roux-en-Y
esophagojejunostomy anastomosis were performed, whereas in cases of distal gastric cancer laporoscopic distal subtotal gastrotectomy
(LDSG), Laparoscopy-assisted distal subtotal
gastrectomy (LADSG) and usually Roux-en-Y
gastrojejunostomy anastomosis were performed. The surgical interventions, which left
no residual macroscopical tumor tissue behind,
in the mentioned group of patients were evaluated as curative resection. Based on histopathological findings, the curative resection of less
than 15 lymph nodes was evaluated as palliative resection.
Types of laparoscopic resections
Resections were performed either as laparoscopy-assisted, where the gastric transection
and reconstruction were performed through
minilaparotomy, or totally laparoscopic, where
mobilization, resection, and reconstruction
were performed intracorporeally.
Operative techniques
Laparoscopic distal subtotal gastrectomy: This
procedure is performed for gastric cancer
involving the gastric antrum or gastric body.
The procedure is carried out under general
anesthesia with endotracheal intubation. The
patient lies on the table in the supine position,
with legs apart and 20° head-up tilt. The surgeon operates in the “French” position with the
camera assistant on his left. CO2 pneumoperitoneum is induced after insertion of the first
10/12-mm cannula at the level of the umbiliInt J Clin Exp Med 2014;7(10):3501-3511
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cus, five abdominal trocars are introduced. The
entire stomach is mobilized including the gastric fundus by division of the short gastric vessels. The gastrohepatic and gastrocolic ligaments are divided for gastric mobilization. The
right gastric and right gastroepiploic vessels
are divided with the linear stapler. The first portion of the duodenum is divided using a 60-mm
linear stapler. The site of proximal gastric resection depends on the site of the cancer and its
extension. The vessels are carefully prepared
and separately divided, the vein using harmonic scissors and the artery with an endostapler. A
50-cm transmesocolic Roux-en-Y loop is prepared and anastomosed side-to-side to the
posterior wall of the gastric stump with a single
or double application of endostapler (45- vs.
35-mm cartridge). A side-to-side jejunojejunal
anastomosis at the foot of the Roux-en-Y loop is
fashioned by further endostapler application.
The surgical specimen is removed atraumatically through an enlarged trocar site that is protected with a plastic wound retractor and the
specimen margin is identified.
Laparoscopic total gastrectomy: This procedure is performed for patients who have gastric
cardia lesion with involvement of the gastric
body and antrum. Five abdominal trocars are
introduced. The entire stomach is mobilized
including the gastric fundus by division of the
short gastric vessels. The greater omentum
was first dissected, using the ultrasonic activated scissors (Ultracision-Harmonic Scalpel;
Ethicon Endo-Surgery Inc, Cincinnati, OH,
United States), along the border of the transverse colon. The first portion of the duodenum
is divided with a linear stapler. The distal esophagus is mobilized circumferentially for a segment of 5 to 6 cm into the mediastinum. The
esophagus is divided with the ultrasonic scissor
approximately 2 cm above the gastroesophageal junction. The anvil of the circular stapler is
inserted into the esophageal stump and
secured with a purse-string suture. The jejunum
is divided at 30 cm distal to the ligament of
Treitz. The length of the Roux limb is measured
at 40 cm whereby a jejunojejunostomy is constructed. A 25-mm circular stapler is used to
construct the esophago-jejunal anastomosis
The surgical specimen is removed atraumatically through an enlarged trocar site that is protected with a plastic wound retractor and the
specimen margin is identified.
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Laparoscopic proximal gastrectomy: This procedure is performed for cancer of the gastric
cardia without involvement of the esophagus.
Five abdominal trocars are introduced. The
entire stomach is mobilized including the gastric fundus by division of the short gastric vessels. The right gastroepiploic artery is maintained. The mid-aspect of the stomach is
divided starting on the lesser curvature and
completed on the greater curvature of the
stomach. The distal esophagus is mobilized circumferentially for a segment of 5 to 6 cm into
the mediastinum. The esophagus is divided
with the ultrasonic scissor approximately 2 cm
above the gastroesophageal junction. A gastrotomy is created in the distal gastric remnant.
An esophagogastric anastomosis is performed
using a 25-mm circular stapler. The remaining
gastrotomy is sutured closed.
Statistical analysis
For the statistical analysis of the data obtained
in the study, we used SPSS (Statistical Package
for Social Sciences) for Windows 15.0. The differences between the groups as to gender and
length of hospitalization were determined by
using the Student’s t test and differences in
length of operations by using the Mann-Whitney
U test. The nominal variables were evaluated
with the chi-square test or Fisher’s exact chisquared test. The value p < 0.05 was accepted
as significant. The results of the survey were
given as arithmetical mean and standard deviation. The survival rates of the patients were calculated by using Kaplan-Meier survival analysis. The log-rank test was used in the
one-variable analysis made by comparing the
prognostic factors with survival curves; and the
significant or nearly significant factors in this
analysis were evaluated further by using the
Cox regression analysis.
Results
The patient group consisted of 31 (58%) males
and 22 (42%) females. Of the patients, 28
(52%) underwent D1 and 25 (48%) D2 LND.
The demographic and characteristic features of
the patients are shown in Table 1. Our cases
were divided into four groups according to the
location of the tumor. The tumor was most frequently located in the antrum and corpus of the
stomach. The distribution of the patients
according to tumor stages is shown in Table 2.
Int J Clin Exp Med 2014;7(10):3501-3511
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Table 1. Patient demographics, tumor characteristics and surgical procedures associated with the
comprasion in terms of results
D1 group (n = 28) D2 group (n = 25) Total (n = 53) P value
Male/Female
ASA score
Gastrectomy Type

Location

17/11

14/11

31/22

0.460

ASA III and below

19

17

36

0.785

ASA IV and upper

9

8

17

Total gastrectomy

12

10

22

Distal

14

14

28

Proximal

2

1

3

Cardia

2

1

3

Corpus

11

8

19

0.650

0.495

Antrum

14

14

28

Linitis plastica

1

2

3

Laparoscopy-assisted
Gastrectomy

13

11

Totally Laporoscopic
Gastrectomy

15

14

Distal pancreatectomy

2

3

5

Splenectomy

6

6

12

Transvers colon resection

1

3

4

Hepatic metastasectomy

1

2

3

235.6 ± 125.0

400.6 ± 220.5

390.5 ± 253.8

< 0.01

22

48

72

< 0.01

18.6 ± 5.4

33.5 ± 8.5

29.05 ± 11.4

< 0.01

Length of ICU stay (day)

1.2

2.6

2.2

< 0.01

Length of hospital stay (day)

11.8

12.7

14.6

0.82

180 ± 14

218 ± 53

205.5 ± 25.8

< 0.01

Types of resections

Blood loss (mL)
The need for transfusion
The average exracting lymph node number

Operation time (minute)

0.650

0.651

p < 0.05 was considered statistically significant.

Table 2. D1 and D2 dissection according to
the stages
Stages
1A
1B
2
3A
3B
4

D1 Dissection
5
8
8
3
3
1

D2 Dissection
6
4
8
3
2
2

Detailed information related to operations is
given in Table 1. Of the patients, 28 (52%)
underwent subtotal gastrectomy. The length of
surgery in the D1 group was 180 ± 14 minutes
and in D2 group 218 ± 53 minutes. There was
a significant difference between the two groups
with regard to length of surgery (p < 0.01). The
number of dissected lymph nodes and the total
number of metastatic lymph nodes in the D2
group were significantly more than those in the
D1 group (Table 1). The length of operation,
blood loss, and transfusion requirement in the
D2 group were significantly more than those in
the D1 group (Table 1). Early postoperative
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complications are shown in Table 3. In 27
patients various postoperative complications
developed. The morbidity was 50% and mortality 9%.
The histopathological examinations showed
adenocarcinoma in 44 (83%), signet-ring cell
carcinoma in 6 (11%), and mucinous adenocarcinoma in 3 (6%) patients. Additional organ
resection was performed on 24 (45%) patients.
Of these patients; 12 underwent laporoscopic
splenectomy, 5 laporoscopic distal pancreatectomy, 4 laporoscopic colon resection, and 3
laporoscopic liver resection. In this respect,
there was no statistically significant difference
between the two groups. There was transverse
colon invasion in all patients who underwent
colon resection and infiltration in the left hepatic lobe in one patient who had liver resection by
left lateral segmentectomy. On the other two
patients with liver infiltration non-anatomical
liver resection was performed. Out of 12
patients who underwent laporoscopic splenectomy, 6 were splenectomized due to iatrogenic
reasons. In the D1 group, mortality occurred in
3 patients (due to pulmonary embolus, myocarInt J Clin Exp Med 2014;7(10):3501-3511
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Table 3. Complication rates in groups D1 and D2
General Complications
Pneumonia
Heart failure
Myocardial ischemia
Acute renal failure
Pulmonary embolism
Cerebrovascular diseases
Surgical Complications
Pancreatic fistula
Abdominal abscess
Fluid collection
Wound infection
Ileus
Anostomosis leakage
Mortality

D1

D2

Group (n

Group

= 28)
1
1
1
0
1
0
1
1
1
2
1
1
3

P
value

(n = 25)
1
0.285
2
1
0
0
1
0.651
2
1
2
1
2
1
2
0.877

p < 0.05 was considered statistically significant.

dial ischemia, and pneumonia, respectively). In
the D2 group 2 patients died (due to cardiac
insufficiency and pneumonia). There was no
mortality in cases that underwent additional
organ resection.
When the survival rates were determined with
log-rank test according to lymphatic dissections, there was no significant difference
between the 5-year survival rates (p:0.683).
When the survival rates were evaluated with
log-rank test according to the ratio of dissected
number of lymph nodes to metastatic lymph
nodes, there was a significant difference
between the 5-year survival rates (p:0.002).
The survival times of cases with a ≤ 0.25 ratio
of dissected number of lymph nodes to metastatic lymph nodes were significantly longer
than those of other cases. According to other
ratios, there was no significant difference in
survival time between the patients.
When the survival rates were determined by
log-rank test according to the presence of perineural and vascular invasion, there was a significant difference between 5-year survival
rates (p:0.002; p:0.006). The survival time of
cases with perineural and vascular invasion
was found to be significantly shorter. When the
survival rates were evaluated according to
tumor size, there was no statistically significant
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difference between the 5-year survival rates
(p:0.135).
The survival rates of Stage I patients was significantly higher than those of Stage III (p:0.002)
and Stage IV (p:0.003) patients. When the survival rates were evaluated according tumor
location, there was no statistically significant
difference between 5-year survival rates
(p:0.003). The survival time of cases with linitis
plastica was shorter than 5 years. The results
of Cox regression analysis showed that the
stage of the tumor, location of the tumor, presence of perineural and perivascular invasion,
and presence of metastatic lymph nodes were
important prognostic factors in gastric cancer
(Table 4).
Discussion
Gastric cancer is the fourth most frequent cancer in the world and is also the second cause of
deaths related to cancer [1]. Among the risk
factors for gastric cancer are wrong eating habits, secondary amines, food rich in nitrites and
nitrates, smoking, and high-salt diets [13].
Most gastric cancers occur sporadically, whereas 8% to 10% of cases have an inherited familial component [14]. Many studies have reported the depth of tumor invasion, lymph node
metastasis, far metastases, and curability as
the main prognostic factors of gastric cancer
[15-17]. Surgery is the most effective therapeutic method for gastric cancer. Curative resection is the resection of the whole stomach and
all lymph nodes, including tumor-free margins
in cases with no peritoneal and far organ
metastases. The first laparoscopic-assisted distal gastrectomy with a Billroth II gastrojejunostomy as performed by Goh et al. [10] in 1992,
for the treatment of a complicated peptic ulcer
34. The first laparoscopic gastrectomy, with a
Billroth II reconstruction, for cancer was performed by Kitano et al. [11] in 1992 and published in 1994. Several prospective trials have
demonstrated LG to be superior to open surgery because it results in less postoperative
pain, faster recovery, and better cosmetic
results [18-21]. The lymphatic dissections performed in gastric cancer are the following: D0
resection, the incomplete resection of the N1
lymph node group; D1 resection, the complete
resection of the N1 lymph node group; D2
resection, the resection of N1 and N2 groups
plus bursa; D2.5 resection, D2 resection plus

Int J Clin Exp Med 2014;7(10):3501-3511

Gastrik cancer in elderly patients
Table 4. General evaluation of survival
ASA score
Gastrectomy type

Tumor size

Location

Macroscopic type

Depth of invasion

Additional organ resection
Intensive care unit stay (days)
LNR (The ratio of metastatic lymph
nodes to resected lymphnodes)
Lymphadenectomy Type
Vascular invasion
Perineural invasion
Stage

Post-operative chemotherapy
Post-operative radiotherapy
Types of resections

ASA III and less
ASA IV and above
Total
Distal
Proximal
< 5 cm
5-10 cm
> 10 cm
Cardia
Corpus
Antrum
Linitis plastica
Fungatif
Ülsero infiltrative
Common infiltrative
Polypoid
T1
T2
T3
T4
Yes
No
3 day less
3 day long
≤ 0.25
0.26-0.50
> 0.50
D1 resection
D2 resection
Yes
No
Yes
No
1A
1B
2
3A
3B
4
Yes
No
Yes
No
Laparoscopy-assisted Gastrectomy
Totally Laporoscopic Gastrectomy

Mean ± SE
36
17
44.12 ± 4.60
58.2 ± 8.1
45.0 ± 12.0
57.2 ± 6.3
47.2 ± 7.1
42.8 ± 2.1
45.0 ± 12.0
48.3 ± 7.2
61.2 ± 8.3
11.8 ± 3.2
45.1 ± 12.1
49.2 ± 7.3
13.8 ± 3.1
60.1 ± 7.1
60.2 ± 8.1
49.3 ± 6.2
41.0 ± 12.3
11.2 ± 3.1
45.0 ± 8.6
48.2 ± 5.3
54.21 ± 3.80
44.22 ± 4.80
35.80 ± 5.09
27.23 ± 6.46
22.95 ± 4.92
33.19 ± 3.23
32.54 ± 4.22
26.74 ± 3.86
47.58 ± 4.68
26.12 ± 3.82
46.76 ± 4.58
56.70 ± 6.07
32.0 ± 7.1
39.90 ± 6.45
26.90 ± 3.94
14.0 ± 1.9
10.00 ± 6.94
32.28 ± 1.22
36.19 ± 2.60
37.28 ± 1.32
34.48 ± 6.85
39.80 ± 1.25
41.20 ± 4.60

P
0.432
0.750

0.135

0.003

0.353

0.009

0.237
0.375
0.002

0.683
0.006
0.002
0.003

0.450
0.365

Log Rank tests were used.
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resection of upper para- aortic and hepatoduodenal lymph node groups; D3 resection, resection of the N3 lymph node group; and D4 resection, the resection of all para-aortic lymph
nodes [22]. There is still an uncertainty about
the oncological efficacy of laparoscopic manipulation in serosa-positive disease, all efforts
must be made to prevent preoperative and
intraoperative understaging to apply conventional open measures of preventing peritoneal
seedling in advanced disease [23, 24]. Hwang
et al. [25] reported their experience of LAG for
AGC. They compared LAG (n = 45) with ODG (n
= 83) performed between 2004 and 2007 in a
non-randomized fashion. These authors found
no difference in the mean number of nodes
harvested in either group and felt that extended
lymphadenectomy for AGC is possible and safe.
Kawamura et al. [26] in yet another non-randomized trial comparing LDG (n = 53) and ODG
(n = 67) over a two year period examined the
safety and accuracy of D2 dissection for AGC.
They concluded that D2 dissection could be
performed safely and accurately without undue
complications provided the surgical team was
skilled in minimally invasive surgical techniques. Dulucq et al. [27] reported similar
lymphadenectomy between groups, and resection margins were negative in all patients who
underwent laparoscopic gastrectomy. In addition, Huscher et al. [28] randomized patients to
laparoscopic-assisted and open radical subtotal gastrectomy for distal gastric cancer and
found that the mean number of resected lymph
nodes as well as the 5-year overall and diseasefree survival rates were similar between groups.
Some authors are of the opinion that extended
dissection in gastric cancer increases morbidity
and mortality, whereas others think the opposite [3]. Kitano and colleagues, in a multicenter
retrospective study of 1,294 LGs in 16 institutions, reported that the morbidity and mortality
rates were 14.8% and 0%, respectively, and
5-year disease-free survival rate was 99.8% for
stage IA disease, 98.7% for stage IB disease,
and 85.7% for stage II disease with a median
follow-up of 36 months [29]. Dao-Jun Gang et
al. [30] studied 125 gastric cancer patients
with a mean age of 60 years who underwent
total gastrectomy in the period between 2003
and 2008 and found a significant relationship
between operative morbidity and factors of
age, gender, extension of resection, and preoperative comorbidity. Orsenigo et al. [31], in their
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study covering the period between 1990 and
2005, divided 1118 patients wih gastric cancer
into two groups (aged over and under 75 years)
and reported that postoperative morbidity was
more frequent in the older age group but with
no significant difference. On the contrary,
Persianiet et al. [32], with multivariant analysis
of their study, showed that age ≥ 64 years was
a predictive factor for all morbidities. Saidi and
Piso [33] reported that chronological age as
well as biological age and comorbidity had an
impact on the selection of resection type. GilRenda et al. [34] set forth that curative resection performed on aged patients could provide
long- term survival with an acceptable rate of
mortality. In our study, the rates of morbidity
and mortality in aged cases of D2 LND and D1
LND were similar. D2 LND prolongs the operation time. The type of gastric resection, additional organ resection, and stage of tumor were
not found to have an impact on morbidity and
mortality. There are studies reporting that additional organ resections, like splenectomy and/
or pancreatectomy, lead to increased morbidity
and mortality and have no contribution to survival rates [35, 36]. Also many studies have
shown additional organ resection (particularly
splenectomy) and Stage IV as independent predictive factors for complications [30, 32, 37,
38]. In our study, 24 patients underwent additional organ resection, and 2 out of 12 patients
splenectomized showed morbidity; in other
patients no mortality/morbidity developed. The
morbidity rates increased with extended dissection, but this increase was statistically insignificant. Additional organ resection in elderly
patients did not have an important effect on
survival rates (Table 4). Know et al. [39]
grouped the ratio of dissected lymph nodes to
metastatic lymph nodes as 0%, 1-25%, 26-50%,
and 50% and found the related 5-year survival
rates as 83%, 66%, 30%, and 23%, respectively. Many studies have shown that the prognosis
of gastric carcinoma worsens as this ratio
increases. A study reported that among patients
who underwent D1 and D2 dissection, this ratio
had prognostic significance in groups where ≤
15 and ≥ 16 lymph nodes were extirpated [40].
In the German Gastric Cancer Study, Siewert et
al. [41] analyzed the 10-year prognosis of 1654
patients who had undergone curative gastrectomy and concluded that the state of lymph
nodes, invasion depth of the tumor, postoperative complications, presence of far metastases,
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and tumor size had an impact on prognosis.
The ratio of metastatic lymph nodes to resected
lymph nodes is also an important prognostic
factor. Kim et al. [42] grouped 9262 patients
according to ratio groups of 0, 0.1, 0.3, 0.5,
and above 0.5 and showed that survival rates
declined as the ratio increased. Likewise, Ding
et al. [43] reported that in patients with ratios
of 0, 1%-20%, and above 20%, the survival
rates were 91.2%, 70.6%, and 12%, respectively. With the publication of Dutch’s study covering 15 years [44], the western world showed
the positive contribution of extended lymph
node dissection to a life without morbidity as
well as to survival rates. Lee et al. [45] compared 384 node-negative gastric cancer
patients with 305 node-positive patients and
determined that lymphovascular invasion and
depth of invasion were independent prognostic
factors affecting survival. The location of the
tumor is another prognostic factor [46]. Gastric
cancer is often located in the antrum. In our
study, in 41.9% of the cases the tumor was
located in the gastric antrum. The proximal
tumors have worse prognosis than distal
tumors because they are larger in size, show
increasing frequency, cause deeper invasion,
and more frequently lead to lymph node metastasis [47]. We found the average survival to be
44-45 months in patients with proximal gastric
cancer who underwent proximal subtotal and
total gastrectomy and 58 months in patients
with distal tumor who had distal subtotal
gastrectomy.
It has been shown that increase in the size of
gastric tumor is related to bad prognosis and
early recurrence of the tumor [48, 49]. In our
study, although tumors sized 10 cm and over
were characterized by short survival, the tumor
size was not an independent prognostic factor.
When evaluated with log-rank test, there was
no significant relationship between the tumor
size and 5-year survival rates.
Duraker et al. [50] in their retrospective study
on 354 patients who were curatively resected,reported that the incidence of perineural invasion had an important effect on survival.
By using the log-rank test, we found a significant relationship between the presence of perineural invasion and 5-year survival rates
(p:0.001). In cases with perineural invasion,
the survival time is significantly shorter. In a
randomized study where a group of patients
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treated with only surgery was compared with a
group treated with surgery plus adjuvant chemotherapy, the group thatreceived adjuvant
chemotherapy showed better 3-year survival
rates, less local recurrence, and no increase in
toxic effects in 10-year follow-ups [51, 52].
Because of high rates of local relapse and
recurrence and low rates of survival in gastric
cancer cases treated with only surgery, it is crucial to administer a combined therapy of surgery and chemotherapy. The appropriate systemic therapy for each patient is determined
according to the surgical margin, stage of the
tumor, extent of lymph node dissection, and
metastatic or advanced morbidity [53]. Highdose radiation is required for the radiotherapy
of gastric cancer, a situation which limits the
therapy. Hermans et al. [54] have stated that
radiotherapy should be made in cases of
relapse in patients formerly resected or in
cases where resection is not possible. Another
study reported that radiotherapy increases the
survival rates in gastric cancer patients who are
in stages ranging from IB to IV according to the
American Joint Committee on Cancer stage;
who have undergone partial gastrectomy, total
gastrectomy, or en-bloc gastrectomy plus resection of other organs; nodepositive and have >
15 lymph nodes dissected [55]. In our study,
when evaluated by log-rank test, we found no
significant relationship between postoperative
radiotherapy and 5-year survival rates
(p:0.365). In conclusion, among patients aged
over 70 years with gastric cancer, the morbidity
and mortality rates in patients who underwent
D2 LND were similar to those in patients who
had D1 LND. D2 LND prolongs the operative
time. Early complications should not be attributed only to the extent of LND. Important prognostic factors related to long-time survival are
the stage of the tumor, perineural and perivascular invasion, and metastatic lymph nodes.
We are of the opinion that determination of
these prognostic factors will contribute to the
planning of appropriate therapy.
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