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Abstract

Background The aim of this study was to explore the fea-
sibility and early outcomes of laparoscopy-assisted total
gastrectomy with a modified splenic hilar lymphadenectomy
for upper- and middle-third stage cT1-2 gastric cancer.
Methods A total of 97 patients diagnosed with upper- and
middle-third stage cT1-T2 gastric cancer were enrolled.
Patients were assigned to the laparoscopy-assisted total
gastrectomy group (LATG, n = 41) or the open total
gastrectomy group (OTG, n = 56). All patients underwent
total gastrectomy with modified splenic hilar lymphade-
nectomy. The operative and postoperative measures,
number of retrieved lymph nodes (LNs), and complications
were compared between the two groups.

Results The mean number of dissected LNs was not
significantly different between the two groups: 23.1 + 8.0
in the LATG group versus 24.2 £ 7.5 in the OTG group.
Compared with the OTG group, the LATG group had less
operative blood loss [104.2 £ 429 vs. 355.6 = 51.3 ml
(»p < 0.0001)], shorter time to out-of-bed activities
[14.4 £ 3.2vs. 165 £ 1.2 h (p < 0.0001)], shorter time to
first flatus [72.2 £ 16.2 vs. 784 £ 8.6 h (p = 0.017)],
earlier resumption of soft diet [52.8 + 21.6 vs. 74.2 +
12.2 h (p < 0.0001)], and shorter postoperative hospital
stay [9.7 £ 2.2 vs. 13.6 £ 3.6 days (p < 0.0001)]. How-
ever, LATG had a slightly longer operating time than OTG
[235.7 £ 38.5 vs. 211.5 & 33.2 min (p = 0.001)]. The
operative complications rates for the LATG and OTG
groups were not significantly different: 4.9 versus 5.4 %.
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Conclusion For upper- and middle-third stage cT1-2
gastric cancer, a limited splenic hilar lymphadenectomy
strategy seems to be safe and feasible, particularly for the
number of retrieved LNs. However, this technique is not
suitable for cT3 disease.
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Laparoscopy-assisted distal gastrectomy (LADG) has
become widely used for lower-third stage cT1 gastric
cancer because of its minimally invasive approach com-
pared with open distal gastrectomy (ODG). LADG poten-
tially results in a reduction in perioperative morbidity and
mortality, has a shorter recovery time, and similar long-
term results compared to ODG [1-5]. Moreover, numerous
investigators had reported similar long-term survival when
comparing LADG with ODG combined with D2 lym-
phadenectomy treatment for advanced lower-third gastric
cancer [6-9]. Several previous studies have addressed the
use of laparoscopy-assisted total gastrectomy (LATG) for
the treatment of upper- or middle-third gastric cancer,
including partial advanced stage [10, 11]. However, to our
knowledge, there are limited data on dissection of lymph
nodes (LNs) from the splenic hilum in combination with
LATG for upper- or middle-third gastric cancer while
preserving the spleen and pancreas [11-14].

Currently, an extended D2 lymphadenectomy is the
standard approach for advanced gastric cancer in Eastern
countries. For gastric cancer located in the upper or middle
third of the stomach, according to the guidelines of the
Japanese Research Society of Gastric Cancer (JRSGC), LNs
of the splenic hilum (No. 10) are grouped into the second
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level (N2) [15]. Barriers to widespread acceptance of LATG for
advanced gastric cancer have been its technically challenging
nature and concerns about the ability to achieve a clear resection
of the splenic hilum No. 10 LNs when it is performed for
advanced gastric cancer located in the upper or middle third.

Recent Guidelines from the National Comprehensive
Cancer Network (NCCN) suggest that a minimum of 15
nodes should be examined to ensure accurate staging. In the
prelaparoscopy era, to achieve a complete tumor resection
(RO), splenectomy with or without distal pancreatectomy
was performed in 70 % of patients to dissect the No. 10 LNs
[16]. However, due to the complicated anatomic relationship
between the LNs and vessels of the splenic hilum, it seems
very difficult for the surgeon to perform a splenic hilar
lymphadenectomy without a splenectomy using a laparo-
scopic approach. Moreover, multiple previous investigators
have documented the superiority of preserving the spleen
and pancreas during extended lymphadenectomy for gastric
cancer, as it decreases complications and there is no clear
evidence that it is detrimental to overall survival.

Results from retrospective studies have demonstrated that
no LN metastasis in the No. 10 nodal station occurs in stage
pT1 cancer and there is a reported 0 and 8.2 % incidence of
metastasis with stage pT2 upper or middle gastric cancer [17,
18]. Lymphatic drainage of upper and middle gastric cancers
by sentinel LNs has been determined. In pT1-2 gastric can-
cers, most metastatic LNs are restricted to the N1 level, while
No. 1 and No. 3 are the common metastatic sites. The fre-
quency of N2 level involvement was much higher in stage
T2b rather than in T2a and T1 tumors; in addition, skip
metastasis often occurred to stations Nos. 7, 8a, 9, 10, and
11p in T2b tumors, but it seldom occurred with T2a and T1
tumors [ 19]. Therefore, it seems rational to perform a limited
number of station No. 10 LN dissections for patients with
upper- or middle-third stage cT1-2 gastric cancer.

Based on these findings, we conducted a case—control study
of LATG with limited splenic hilar lymphadenectomy, with
dissection of the LNs alongside the plane of the vessels of the
splenic hilum. We compared LATG to the open total gas-
trectomy (OTG) technique for patients with stage cT1 and
stage T2 gastric cancer located in the upper and middle third of
the stomach. The aim was to explore the feasibility and early
outcomes of LATG with modified dissection of the LNs of
station No. 10, being especially concerned about the number
of dissected LNs. Preliminary results are presented here.

Patients and methods
Patients

From March 2007 to August 2010, a total of 97 patients with
upper- or middle-third gastric cancer in stage cT1-2, proven
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by pathology, were enrolled in this study. According to
patients’ wishes, 41 patients were treated with laparoscopy-
assisted total gastrectomy (LATG group) and 56 were treated
with open total gastrectomy (OTG group). The pretreatment
invasive depth and the extension of LN metastasis were
evaluated by endoscopy, ultrasound endoscopy, abdominal
CT scan, and ultrasound examination. The patients with a
tumor size >5cm and with severe cardiopulmonary
comorbidities were excluded. The LNs were grouped
according to the guidelines of Japanese Classification of
Gastric Carcinoma [15]. Clinical and pathological staging
was in accordance with the American Joint Committee on
Cancer (AJCC) seventh edition of Gastric Cancer TNM
Staging [20]. This study was approved by the institutional
review board of the Union Hospital of Fujian Medical Uni-
versity, and written informed consent was obtained from
each patient enrolled in our study.

Surgical technique
LATG procedure

The patients who underwent LATG were given general
anesthesia and placed in the supine position with the legs
abducted on the boards. A 10-mm trocar port for the
camera was made via the umbilicus using an open method.
On the left anterior axillary line, a 10-mm trocar port for
the main operating device was placed 1 cm below the
costal margin. On the left midclavicular line, a 5-mm trocar
port 1 cm above the umbilicus was opened for assisting in
the operation. At the opposite side, two 5-mm trocar ports
were placed for the assistant (as shown in Fig. 1). The
surgeon stood on the patient’s left or between the patient’s
legs, depending on the surgical procedure.

It was routine to first determine if there was metastasis to
the liver, abdominal cavity, or pelvic cavity. All 97 patients
underwent a modified D2 lymphadenectomy in accordance
with the Japanese Gastric Cancer Treatment Guidelines
(13thed.). The greater omentum was turned over cephalad to
the surface of stomach, and its dissection began at the left
side of the middle of the transverse colon using an Ultraci-
sion Harmonic Scalpel. After division of the greater omen-
tum, the lesser sac was seen; division was then continued in
order to dissect the anterior layer of the transverse mesocolon
between the flexura lienalis coli and flexura hepatica coli.
The right gastroepiploic vein was cut at its root and the No. 6
LNs were dissected. The dissection was continued to the
duodenum under the anterior pancreaticoduodenal fascia.
The anterior pancreaticoduodenal fascia was then dissected
from the inferior margin of the pancreas to the superior
margin of the pancreas. The right gastroepiploic artery was
skeletonized and cut at its root. The paries posterior of the
duodenal bulb was mobilized to expose the gastroduodenal
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Fig. 1 Port placement for laparoscopic total gastrectomy. A camera
was inserted through A (10 mm). Four operating ports for a surgeon
and an assistant were inserted through B—E (B, 10 mm; C, D, and E,
5 mm)

artery. The right gastric artery and the proper hepatic artery
were exposed by dissecting along the gastroduodenal artery
and the common hepatic artery. The right gastric artery was
ligated with a ligating clip and cut at its roots, and the No. 5
LNs were dissected.

The greater omentum was removed under the liver, the
stomach was turned cephalad, and the gastropancreatic fold
was maintained vertically by the assistant. After dissection
of the anterior pancreaticoduodenal fascia, the common
hepatic artery, the proximal splenic artery, and the celiac
trunk artery were all exposed and it was easy to dissect the
No. 8a LNs from the anterior and superior margins of the
common hepatic artery. Dissection was continued along
the celiac artery trunk, and the left gastric artery and vein
were skeletonized and cut at the root where the No. 9 and
No. 7 LNs were dissected. The right diaphragmatic crura
were exposed to the cardiac orifice with the use of the
Ultracision Harmonic Scalpel. Then the sheath of the

splenic artery was opened and the No. 11p and No. 11d
LNs were dissected. After that, the posterior gastric artery
and vein were identified and cut. To better expose the
pancreatic tail, we elevated the patient we elevated and cut
the left gastroepiploic vessels. Dissection was continued
cephalad to cut the short gastric vessels and remove the No.
4sb and No. 4sa LNs. Alongside the surface of the splenic
vessels near the hilus lienis, parts of the No. 10 LNs were
dissected (as shown in Fig. 2). To dissect the No. 2 LN,
the left diaphragmatic feet were mobilized to the left side
of the cardia orifice. We moved the greater omentum back
to its normal position, and the liver was elevated by the
assistant using a bowel grasper to expose the hepatogastric
ligament. The LNs of the hepatoduodenal ligament (No.
12a LNs) were removed after the hepatogastric ligament
was dissected with the Ultracision Harmonic Scalpel. The
lower segment of the esophagus was mobilized to dissect
the No. 1 LNs.

A 6-8-cm incision was made and protected by using an
incision protector. The mobilized stomach was pulled out
of the incision, and the duodenum was closed with a sta-
pler. The lower segment of the esophagus was clamped by
a purse string instrument and cut about 2-3 cm from the
verge of the tumor. The proximal cut end of the esophagus
was routinely verified by intraoperative frozen-section
examination. The Roux-en-Y procedure was performed to
reconstruct the digestive tract. Peritoneal lavage was rou-
tinely performed by using 3,000 ml distilled water at 43 °C
to eliminate cancer cells that became exfoliated during the
operation.

OTG procedure

Briefly, in the OTG group operation, after dissection of the
anterior pancreaticoduodenal fascia, node dissection was

Fig. 2 Operative view after the completion of the modified splenic
hilar lymphadenectomy
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performed in the supraduodenal areas and along the hep-
atoduodenal ligament (No. 12a LNs) and the common
hepatic (No. 8a LNs) and celiac (No. 9 LNs) arteries. The
left gastric artery (No. 7 LNs) was ligated at its origin and
node dissection (No. 11 LNs) was extended along the
splenic artery to the splenic hilum, while fatty connective
tissue and nodes (No. 10 LNs) alongside the surface of the
splenic vessels were removed en bloc with the stomach,
gastric omentum, and perigastric nodes (Nos. 1-6 LNs).

Evaluation parameters

The operative parameters assessed included operating time,
operative blood loss, and risk of a blood transfusion. Tumor
clearance was evaluated by the length of the esophageal
resection, the number of LNs in each group, and the number
of LNs dissected from each patient. Postoperative parame-
ters evaluated were the time of gastrointestinal recovery
(time to first passage of gas by the anus), the time to first soft
diet intake, and the length of hospital stay. Morbidity was
assessed by the overall number of complications and was
stratified into stomach resection—related (e.g., anastomotic
and intraperitoneal hemorrhage, anastomotic leakage, post-
operative celiac infection, and pancreatic leakage) and
general complications (e.g., pneumonia, urinary tract
infection, incisional and peritoneal infection, and bowel
obstruction). All of the clinical data from the LATG group
were compared to the data from the OTG group.

Statistical analyses

All statistical analyses were carried out using Statistical
Package for the Social Sciences (SPSS) ver. 12.0 for

Windows (SPSS, Inc., Chicago, IL). The XZ or Fisher’s
exact test was used for comparing incidence rates and
category variables where appropriate. Student’s #-test was
used for comparing the mean data of continuous variables.
A p value <0.05 was considered statistically significant.

Results
Characteristics of the patients

The patients’ characteristics and tumor stage distribution
are given in Table 1. The mean age was 60.7 £ 9.1 years
(range = 25-80 years), and the study group included 54
males (60.0 %) and 36 females (40.0 %). We identified
stage cT1 cancer in 25 patients and stage cT2 in 72. Of the
97 patients, 41 underwent LATG and 56 underwent OTG.

Oncologic outcomes

All patients had a histologically complete resection (RO
resection). There was no significant difference in the length
of esophageal resection between the two groups,
3.4 + 1.0 cm in the LATG group vs. 3.3 + 0.4 cm in the
OTG group. The mean number of LNs recovered from all
patients was 23.7 £ 7.7 (median = 20, range = 12-48).
The average number of LNs retrieved was 23.1 & 8.0 for
the LATG group and 24.2 £ 7.5 for the OTG group, with
no significant difference between the two groups. Subset
analysis based on the depth of tumor invasion showed that
the mean numbers of LNs dissected in the LATG group
and in the OTG group were similar for both stage pT1 and
pT2 patients. However, with stage pT3 disease, the OTG

Table 1 Pretreatment clinical

. .. Patient characteristics
and pathological characteristics

No. LATG [n (%)] OTG [n (%)]

of patients Age (years) [median (range)]

Gender
Male
Female
AJCC cT stage
T1
T2
AJCC TNM stage
1A
1B
1I
Histologic differentiation
Well differentiated
Moderately differentiated
Poor differentiated

AJCC American Joint Undifferentiated

Committee on Cancer

60.7 £ 9.1 (39-77) 57.8 £ 9.9 (23-74)

73 33 (34.0) 40 (41.2)
24 8 (8.3) 16 (16.5)
25 12 (12.4) 13 (13.4)
72 29 (29.9) 43 (44.3)
19 9 (9.3) 10 (10.3)
24 9 (9.3) 15 (15.5)
54 23 (23.7) 31 (31.9)
30 13 (13.4) 17 (17.5)
48 21 (21.6) 27 (27.8)
12 5(52) 7(12)

7 22.1) 5(52)
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ffﬂfoziccoﬁiaﬁiﬁiiiew Characteristics LATG [n (%)] OTG [n (%)] p value
the LATG group and the OTG Pathological parameters
group AJCC pT stage 0.566
pT1 11 (11.3) 10 (10.3)
pT2 27 (27.8) 41 (42.3)
pT3 3@3.D 5(.2)
AJCC pN stage 0.817
pNO 16 (16.5) 25 (25.8)
pN1 24 (24.7) 28 (28.9)
pN2 1 (1.0) 3 (3.1
AJCC pTNM classification 0.696
1A 9 (9.3) 10 (10.3)
1B 9 (9.3) 15 (15.5)
I 20 (20.6) 25 (25.7)
1A 2 (2.1) 4 (4.1)
111B 1 (1.0) 2(2.1)
Oncologic outcomes
Length of esophageal resection (cm) 34+ 1.0 33+04 0.373
No. of dissected LNs (mean) 23.1 £ 8.0 242 + 7.5 0.505
No. of dissected LNs by invasion depth (mean)
pT1 19.5 £ 2.8 193 £ 5.6 0.937
pT2 247 +£9.0 247 £ 175 0.996
AJCC American Joint pT3 220+ 85 29.4 453 0.174

Committee on Cancer

Table 3 Number of retrieved lymph nodes according to anatomic
station

LATG (n =41) OTG (n = 56) t value p value

No. 1 1.7+ 1.0 1.8 £ 1.0 —-0.721 0473
No. 2 1.6 £ 1.0 1.9+ 13 —1.191  0.237
No. 3 47 £28 5.5+ 3.1 —1.427  0.157
No. 4 35+24 344+23 0.261  0.794
No. 5 1.3 £0.8 14+ 13 —0.594 0.554
No. 6 19+ 14 224+ 14 —0.862  0.391
No. 7 23+ 14 21+ 15 0.703  0.484
No. 8a 20+ 1.3 20+ 1.4 0.000 1.0

No. 9 2.1 +£13 19+ 1.1 0.467 0.642
No. 10 1.1 £0.8 1.6 £ 0.9 —2.903  0.000
No. 11 1.5+ 0.8 1.7+ 0.9 —1.075 0.285
No. 12a 0.8 £ 1.1 1.2+12 —0.617  0.547

Values are mean £ SD

group had slightly more LNs dissected than the LATG
group (29.4 £ 5.3 vs. 22.0 £ 8.5), but the difference was
not significant (Table 2).

No significant difference was noted between the two
study groups with respect to the numbers of each LN group
removed (Table 3). No LN metastasis was found in No. 10
LNs in either stage pT1 or pT2 patients. However, in stage
pT3 patients, we found that each group had one case of

metastasis to the No. 10 LN group for a metastatic rate of
25 % (2/8) in stage pT3 patients (Table 4).

Operative parameters

Among the 46 patients treated with LATG, one patient was
converted to open surgery because of extensive abdominal
adhesions, for a conversion rate of 2.4 %. The operating time
was significantly longer for the LATG group than for the OTG
group (235.7 & 38.5 vs. 211.5 £ 33.2 min, p = 0.001).
However, the LATG group had less operative blood loss
(104.2 £ 42.9 vs. 355.6 £ 51.3 ml, p < 0.0001) (Table 5).

Postoperative parameters

The overall postoperative parameters and complications
are given in Table 5. Compared with the OTG group, the
LATG group showed superior postoperative recovery, with
a shorter time to out-of-bed activities (14.4 £ 3.2 vs.
16.5 £ 1.2 h, p <0.0001), shorter time to first flatus
(72.2 £ 16.2 vs. 78.4 £ 8.6 h, p = 0.017), shorter time to
first soft food intake (52.8 4+ 21.6 vs. 74.2 + 12.2 h,
p <0.0001), and shorter postoperative hospital stay
(9.7 &£ 2.2 vs. 13.6 £ 3.6 days, p < 0.0001).

In all, no serious postoperative complications or deaths
occurred in either of the two groups. In the LATG group,
there were two surgical complications: pancreatic leakage
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Table 4 Incidence of LNM in

each LN station according to the Station pTI pT2 pT3
depth of tumor invasion (%) LATG OTG LATG OTG LATG OTG
(n=11) (n = 10) (n=27) (n = 41) (n=23) (n=5)
No. 1 0 0 5 (18.5) 13 (31.7) 2 (66.7) 5 (100.0)
No. 2 0 1 (10.0) 2(74) 4 (9.8) 2 (66.7) 1 (20.0)
No. 3 1.1 1 (10.0) 16 (59.2) 20 (48.8) 3 (100.0) 5 (100.0)
No. 4 0 0 2(74) 3(7.3) 2 (66.7) 0
No. 5 0 0 0 2 (4.9) 0 0
No. 6 0 0 2(74) 2 (4.9) 0 0
No. 7 0 0 1(3.7) 5(12.2) 1(33.3) 0
No. 8a 0 0 1(3.7) 124 0 0
No. 9 0 0 0 2(4.9) 0 0
No. 10 0 0 0 0 1(33.3) 1 (20.0)
No. 11 0 0 0 0 1(33.3) 1 (20.0)
No. 12a 0 0 0 0 0 0
’iIr‘l?rl;l(fpseract:i?'glz;lardlS[())Sst(:)fperative Parameter LATG group (n = 41)  OTG group (n = 56)  p value
parameters between the two Operative parameters
groups .
Conversion to open surgery (%) 1(2.43) - -
Operating time (min) 235.7 + 38.5 211.5 + 332 0.001
Postoperative parameters
Intraoperative blood loss (ml) 104.2 + 429 355.6 £ 51.3 <0.0001
Time to out-of-bed activity (h) 144 £32 165 £ 1.2 <0.0001
First flatus time (h) 72.2 £ 16.2 784 £ 8.6 0.017
Resume soft diet time (h) 52.8 £ 21.6 742 £ 12.2 <0.0001
Postoperative hospital stay (days) 9.7+22 13.6 £ 3.6 <0.0001
Postoperative complications
Anastomotic hemorrhage 0 0 -
Intraperitoneal hemorrhage 0 0 -
Anastomotic leakage 0 0 -
Postoperative celiac infection 1 0 0.423
Wound infection 0 1 1.000
Pancreatic fistula 1 1 1.000
Bowel obstruction 0 0 -
Pneumonia 0 1 1.000
Urinary tract infection 0 0 -
Cardiac cerebral and vascular diseases 0 0 -

and peritoneal infection. There were three patients, 5.4 %
of the OTG group, who suffered complications: pancreatic
leakage, postoperative wound infection, and pneumonia.
There was no significant difference in complications or
morbidity between the two groups.

Discussion

Lymph node metastasis (LNM) is one of the most important
poor prognostic factors and causes of death in patients with
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gastric cancer. The incidence ranges from 1.9 to 19.4 % in
early disease [21, 22], but increases to 70 % in advanced
disease [23]. Aggressive resection is usually performed by
surgeons in an effort to remove the metastatic LNs. For
advanced tumors in the upper or middle third of the stomach,
splenectomy with or without distal pancreatectomy is usu-
ally performed to dissect the LNs around the splenic artery
(LN group No. 11) and the splenic hilum (LN group No. 10)
to achieve complete tumor resection. However, several
random trials and meta-analyses have documented that
prophylactic splenectomy to remove negative LNs near the
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spleen did not increase the long-term survival rate when
compared with spleen-preserving surgery; in contrast, it
resulted in higher postoperative morbidity and mortality
[24-30]. Therefore, a strategy of pancreas- and spleen-pre-
serving lymphadenectomy has been widely used in OTG for
advanced disease by moving the spleen and body/tail of the
pancreas out of the abdominal cavity [16]. Is this feasible and
safe in LATG? In recent years, some investigators have
performed a D2 extended lymphadenectomy with pancreas
and spleen preservation during LATG. However, their
studies had small sample sizes: only 18 in Hur et al. [31], 15
in Hyung et al. [32], 30 in Sakuramoto et al. [33], and 53 in
Okabe et al. [34]. Some of these studies did not assess
metastasis to the splenic hilar nodes [31, 33]. In this study we
developed a modified splenic hilar lymphadenectomy for
LATG for stage cT1-2 gastric cancer to determine whether a
limited lymphadenectomy is really safe and feasible and
whether LATG improves the quality of life when compared
with OTG.

Our results have shown that a similar average number of
LNs can be dissected from the LATG group (23.1 £ 8.0) and
the OTG group (24.2 £ 7.5); the total number of dissected
LNs in both groups was > 15, a number enough to perform
an accurate staging. A retrospective study conducted by
Sasada et al. [35] examined records from 201 patients who
had undergone OTG with splenectomy and assessed LN
metastasis to the splenic hilus. They reported the incidence of
LN metastasis to the splenic hilus in 31 cases (15.4 %), and
no LN metastasis to the splenic hilus was detected in any
stage T1 or T2 tumors at the lesser curvature or the anterior
wall. Shin et al. [17] reported on 319 patients with proximal
gastric cancer who had undergone curative total gastrectomy
with simultaneous splenectomy and D2 LN dissection.
Splenic hilar node metastasis was noted in 41 patients
(12.9 %), with no splenic hilar node metastasis in those with
stage Tla, T1b, or T2a tumors and in only 9.7 % of patients
with T2b tumors. Recently, Li et al. [36] reported results
from a retrospective study of 131 patients with advanced
middle-third gastric carcinoma who had undergone OTG
with D2 lymphadenectomy and LN dissection, and 62 had
undergone simultaneous splenectomy. Splenic hilar node
metastasis was found in 3 (1.57 %) T2 patients and in 33
(25.2 %) T3 patients. In the present study, no group No. 10
LN metastasis occurred with stage pT1 and pT2 tumors,
consistent with previous reports. Therefore, for the upper- or
middle-third gastric cancers of stage cT1 or cT2, the limited
No. 10 station LN dissection developed by us seems to
remove enough LNs and does not leave residual metastatic
LNs behind.

In our series, eight patients were staged with pT3
tumors, and two of these patients had metastasis to the
splenic hilus, for an incidence of 25 %. The rate of
metastasis to the splenic hilus in pT3 cancer is reported to

range from 5.8 to 21.6 % [17, 18, 37]. Several retrospective
studies have demonstrated that LNM to the splenic hilus
presents a poor prognosis, with a cumulative 5-year sur-
vival rate of only 11.0-16.9 %, whereas for patients
without metastasis, the 5-year survival is 38.7-51.1% [16,
17, 35]. Therefore, for the patients with stage cT3 gastric
cancer located in the upper or middle third of the stomach,
a lymphadenectomy with OTG instead of LATG is rec-
ommended to completely dissect group No. 10 LNs, for the
purpose of achieving an RO resection.

Another concern of laparoscopic resection for gastric
cancer is obtaining clear margins at the proximal esopha-
geal resection. In this study, there was no significant dif-
ference in the length of the esophageal resection between
the two groups: 3.4 £ 1.0 versus 3.3 £ 04 cm. All
patients had a complete resection without microscopic
residue based on histopathological analysis. Compared
with OTG, the LATG procedure can also dissect an ade-
quate proximal esophagus.

Improvement of early surgical outcomes with LATG
compared with the standard open gastric resection for upper-
and middle-third gastric cancer patients has been docu-
mented in several studies [11, 38]. In our study, the mean
operating time for the LATG group was slightly but signif-
icantly longer compared to that for OTG (235 vs. 211 min).
This result is similar to the average operating time of
211-370 min for LATG reported by others [31-34]. How-
ever, the LATG group had significantly less blood loss,
shorter time to out-of-bed activities, shorter time to first
flatus, earlier time to resumption of soft diet, and a shorter
postoperative hospital stay. In the LATG group, there were
only two patients with complications (one pancreatic fistula
and one postoperative celiac infection), and there was no
mortality. Compared with the OTG group, the total mor-
bidity and mortality rates in the LATG group were 4.9 and
0 % vsersus 5.4 and 0 %, respectively. These results indicate
that LATG is a safe procedure with a high success rate.

Our findings were obtained from a nonrandomized study in
a single center, and there are several limitations that must be
considered when interpreting these results. First, there may be
selection bias. In a group of patients with more comorbidities,
more patients would likely have been referred for conven-
tional OTG rather than the novel and more difficult LATG.
Second, the follow-up time of the present study was short so
we were unable to obtain long-term survival data. Thus, longer
follow-up and prospective randomized controlled studies are
needed in the future to confirm these results.

Conclusions

Our present study demonstrated that a limited lymphade-
nectomy with partial dissection of the splenic hilar LN is
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rational and possible with LATG for stage cT1-2 gastric
cancer located in the upper or middle third of the stomach.
A D2 LN dissection can be achieved in all cases. However,
it is not suitable to use this technique in patients with stage
cT3 as it would miss postoperative tumor residue to the
spleen hilum LNs which would result in recurrence and a
poor prognosis compared with patients without this
metastasis.
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