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Abstract

Background The choice of surgical strategy for patients

with proximal gastric cancer is controversial. The purpose

of this study was to assess the feasibility, safety, and sur-

gical and functional outcomes of laparoscopy-assisted

proximal gastrectomy (LAPG) and laparoscopy-assisted

total gastrectomy (LATG).

Methods Between June 2003 and December 2009, 131

patients with proximal gastric cancer underwent LAPG

(n = 50) or LATG (n = 81) at Seoul National University

Bundang Hospital. We reviewed their medical and surgical

records from our prospectively collected gastric cancer

database. The clinicopathologic characteristics and short-

term, long-term, and functional outcomes were compared

between the 2 groups.

Results There were no significant differences in demo-

graphics, T-stage, N-stage, or survival between the 2

groups. The LAPG group had a shorter operative time and

lower estimated blood loss than the LATG group. The early

complication rates after the LAPG and LATG procedures

were 24.0 and 17.3 %, respectively (p = 0.349). The inci-

dence of reflux symptoms was significantly higher in the

LAPG group (32.0 vs. 3.7 %, p \ 0.001). The parameters

that reflected nutritional status were similar in the 2 groups.

Conclusion LAPG is a feasible and acceptable method

for treating proximal early gastric cancer in terms of

surgical and oncologic safety. However, esophagogastros-

tomy after LAPG was associated with an increased risk of

reflux symptoms. Antireflux procedures should be consid-

ered to prevent reflux symptoms after LAPG.

Keywords Laparoscopy � Proximal gastrectomy �
Total gastrectomy � Reflux esophagitis

Introduction

Gastric cancer is the most common cancer in Korea,

annually affecting more than 25,000 patients [1]. The pro-

portions of early gastric cancer (EGC) and proximal gastric

cancer have increased continuously over the past 20 years,

from 24.8 % to nearly 50 % and from 5.3 to 14.0 %,

respectively. Proximal EGC accounted for 30.3 % of all

proximal gastric cancers, whereas distal EGC accounted for

51.5 % of all distal gastric cancers [2–4]. Accordingly,

more surgeons now favor laparoscopy-assisted gastrectomy

(LAG) as an option for the treatment of EGC.

For distal EGC, laparoscopy-assisted distal gastrectomy

(LADG) has already gained acceptance because it is min-

imally invasive and is therefore a suitable alternative to

open surgery. Many studies have reported early results of

LADG’s safety and short-term benefits [5–7]. In 2015, the

long-term results of the KLASS trial will be reported. The

trial is the first phase III, multicenter, prospective, ran-

domized trial of LAG versus open gastrectomy [8]. By the

time that these results are reported, it is expected that

LADG will have become the standard surgical approach

for distal EGC, replacing open surgery8.

However, for proximal EGC, there are few reports com-

paring laparoscopy-assisted proximal gastrectomy (LAPG)

with laparoscopy-assisted total gastrectomy (LATG). This is
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because LAPG is a technically demanding procedure and

proximal gastrectomy is associated with a high incidence

of reflux esophagitis and anastomotic stenosis. In fact,

approximately 16.2–61.5 % of patients who undergo prox-

imal gastrectomy subsequently experience reflux symptoms.

Because of this frustrating complication, the optimal extent

of resection for proximal gastric cancer is controversial, even

in open surgery [9–12]. The purpose of this study was to

assess the feasibility, safety, and surgical and functional

outcomes of LAPG and LATG in patients with proximal

gastric cancer. To our knowledge, this is the first report on the

outcomes of LAPG versus those of LATG.

Patients and methods

Patients

Between June 2003 and December 2009, at the Seoul

National University Bundang Hospital, 131 patients

underwent laparoscopy-assisted proximal or total gastrec-

tomy for upper-third gastric adenocarcinoma of clinical

stage I (cT1 N0 M0 or cT2 N0 M0, according to the sev-

enth edition of the International Union against Cancer

Classification). The choice of surgical approach, LATG or

LAPG, was at the discretion of the surgeons and patients. If

the tumor size was relatively large, the volume of remnant

stomach was too small to perform esophagogastrostomy

and gain some functional benefit from LAPG, and therefore

in such cases, we performed LATG. There were 50 patients

in the LAPG group and 81 in the LATG group.

Evaluation of clinical parameters

The clinical characteristics of the patients (e.g., sex, age,

tumor size, histological type, length of resection margin,

number of retrieved and metastatic lymph nodes), early

postoperative complications (0–30 days), late postoperative

complications (30 days onward), and overall survival of the

patients were analyzed based on the information obtained

from our prospectively collected gastric cancer database.

Changes in biochemical data were analyzed according to

the extent of gastrectomy at 6, 12, 24, and 36 months after

the surgery. The patients were routinely followed up at our

outpatient clinic at 1, 3, 6, and 12 months postoperatively

and annually thereafter. Anastomotic stenosis and reflux

symptoms were diagnosed based on the endoscopic findings

and symptoms. If the patients complained of dysphagia

during the postoperative follow up and if a 9-mm-diameter

endoscope could not pass through the esophagojejunostomy

or esophagogastrostomy, anastomotic stenosis was diag-

nosed. Reflux symptoms were diagnosed by modified

Visick scores at postoperative month 12 (Table 1). Because

24-h pH monitoring and gastric emptying scans were not

performed in the LATG group, comparative data were not

available for these measures. This study was approved by

the ethics committee of the hospital (No. B-1106/129-111).

Statistical analysis

The statistical analyses were performed with SPSS statis-

tical software version 18.0 for Windows (SPSS, Chicago,

IL, USA). Categorical variables were compared using the

Pearson v2 test, and continuous variables were compared

using Student’s t-test. All the values are expressed as

means ± standard error of the mean. Survival curves were

calculated, using the life-table method and Gehan–Wilco-

xon method, for the 2 study groups (in months) from the

primary surgical treatment to the final follow up or death.

Statistical significance was set at p \ 0.05.

Surgical approach

Laparoscopy-assisted proximal gastrectomy

The patients were placed under general anesthesia in the

supine Trendelenburg position. The surgeon and camera

operator sat on the patient’s right, and the assistant sat on

the patient’s left. Pneumoperitoneum was then established

using an open technique, and 5 working ports were created:

three 5-mm working ports on the left upper quadrant and

the right upper quadrant, one 10-mm working port infra-

umbilically, and one 12-mm working port on the edge of

the right rectus muscle. The omentum was mobilized

approximately 4 cm inferior to the gastroepiploic arcade.

The left gastroepiploic vessels were ligated distal to the

omental branch and divided using hemoclips. The omen-

tum was dissected from the mesocolon. The right gastro-

epiploic vessels were carefully preserved. The peritoneum

along the superior portion of the pancreas was mobilized.

The left lobe of the liver was retracted using a combined

suture retraction of the faliciform ligament [13]. The lesser

omentum was mobilized, with careful preservation of the

right gastric vessels and hepatic branch of the left vagus

nerve. The hepatic and pyloric branches of the vagus

nerves were preserved routinely. The dissection proceeded

along lymph node stations 7, 8a, and 9. The coronary vein

and left gastric artery were then hemoclipped and divided.

The dissection proceeded along lymph node stations 11p

Table 1 Visick score

I No symptoms, resolved

II Mild occasional symptoms easily controlled, improved

III Mild symptoms not controlled, unchanged

IV Not improved, worsened, intractable
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and 11d, up to the splenic hilum. The esophagogastric

junction was mobilized and transected using a linear sta-

pler. The dissection was carried out by the ‘‘downstream

method’’ to dissect lymph node stations 2 and 4sa. A 4-cm

transverse incision was made in the upper abdomen.

Reconstruction (end-to-end anastomosis)

An extracorporeal esophagogastrostomy was created

through a mini-laparotomy using a purse-string clamp and

circular stapler. The esophagogastrostomy was created

between the esophagus and the posterior wall of the rem-

nant stomach through the resection opening. After the

completion of the esophagogastrostomy, the opening was

closed with a linear stapler.

Reconstruction (side-to-side anastomosis)

Gastric tube formation was completed extracorporeally with

linear staplers resecting the lesser curvature side. The gastric

tube size was approximately 15 9 4 cm. The intracorporeal

side-to-side esophagogastric anastomosis was completed

using a linear stapler. The gastric tube was placed in the

abdominal cavity posterior to the esophagus. The common

entry hole was closed using continuous/interrupted sutures.

The esophagus was anchored to the hiatus, an important step

to reduce reflux symptoms (esophagopexy). The esopha-

gopexy located the esophagogastric anastomosis in the

abdominal cavity, not in the mediastinum, where it would be

under negative pressure. Hiatal repair was the final step. An

esophagopexy and hiatal repair were done in all the late-

phase LAPG cases (i.e., those performed between October

2007 and November 2009).

Laparoscopy-assisted total gastrectomy

In addition to the LAPG procedure, the following proce-

dures were added for LATG: the right gastric and gastro-

epiploic vessels were divided at their origins, and lymph

node stations 5, 6, and 14v (optional) were dissected. The

duodenum was transected 2 cm distal to the pylorus, using

a laparoscopic linear stapler. After the dissection, the

stomach was removed. The usual extracorporeal Roux-en-

Y esophagojejunostomy with jejunojejunostomy through a

mini-laparotomy was performed.

Results

Patients’ demographics and clinical characteristics

The clinical characteristics of all the patients are provided

in Table 2. The two groups were comparable with regard to

age, sex, body mass index, postoperative hospital stay,

median follow up, and gross and histological tumor types.

The time of solid food initiation was similar in the two

groups, at 5.7 days after the operation. There was no

statistically significant difference between the groups in

the postoperative hospital stay (11.5 ± 6.2 vs. 10.0 ±

6.7 days) or median follow-up time (44.0 ± 17.9 vs.

38.3 ± 21.6 months).

Surgical and pathological outcomes

In the comparison of the surgical characteristics, the mean

operation time was shorter in the LAPG group than in the

LATG group (216.3 ± 56.0 vs. 242.2 ± 52.5 min,

p = 0.009). The estimated blood loss was lower in the

LAPG group than in the LATG group (115.8 ± 81.9 vs.

181.7 ± 138.0 ml, p = 0.002; Table 2). There were 13

cases of end-to-end esophagogastrostomy (EEEG) and 37

cases of side-to-side esophagogastrostomy (SSEG) in the

LAPG group. All the LATG reconstructions were done by

the usual extracorporeal Roux-en-Y esophagojejunostomy.

The 2 groups were similar in terms of tumor depth and

lymph node metastasis status. However, the mean lesion

size was larger (4.0 ± 2.7 vs. 2.8 ± 1.3 cm) and the

number of retrieved lymph nodes was higher in the LATG

group (47.4 ± 17.3 vs. 33.1 ± 13.8). The proximal

Table 2 Demographics and surgical characteristics of patients

undergoing LAPG and LATG

LAPG

(n = 50)

LATG

(n = 81)

p

Age (years) 58.8 ± 12.1 59.7 ± 11.8 0.668

Sex (M:F) 36:14 56:25 0.728

Comorbidity 46.0 % (n = 23) 45.7 % (n = 37) 0.971

BMI (kg/m2) 24.2 ± 3.7 23.6 ± 3.4 0.656

Operative time (min) 216.3 ± 56.0 242.2 ± 52.5 0.009

Estimated blood loss

(ml)

115.8 ± 81.9 181.7 ± 138.0 0.002

Lymph node dissection

D1 (?a or ?b) 50 70

D2 11

Reconstruction E-Gstomy 50 Roux-en-Y

E-Jstomy 81

Combined operation 8.0 % (n = 4) 11.1 % (n = 9) 0.563

Cholecystectomy 2 3

Liver cyst

marsupialization

1 0

Splenectomy 0 6

Hiatal hernia repair 1 0

LAPG laparoscopy-assisted proximal gastrectomy, LATG laparos-

copy-assisted total gastrectomy, BMI body mass index, E-Gstomy

esophagogastrostomy, E-Jstomy esophagojejunostomy
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resection margin (4.4 ± 2.3 cm vs. 3.5 ± 2.3 cm) and

distal resection margin (14.3 ± 4.2 cm vs. 4.0 ± 1.6 cm)

were longer in the LATG group (Table 3).

Early complications and postoperative mortality

(0–30 days)

Early complications occurred in 12 patients (24.0 %) in the

LAPG group and 14 patients (17.3 %) in the LATG group;

there were no statistically significant differences in early

complications between the 2 groups (Table 4).

Late complications ([30 days)

Late complications occurred in 22 patients (44.0 %) in the

LAPG group. They consisted of reflux symptoms (n = 16,

32 %) and anastomotic stenosis (n = 6, 12.0 %). For

the LATG group, late complications were observed in

18 patients (22.2 %) and included anastomotic stenosis

(n = 4), reflux symptoms (n = 3), anemia (n = 3), ileus

(n = 6), internal hernia (n = 1), and intussusception

(n = 1). The overall late complication rate after LATG

was significantly lower than that after LAPG (p \ 0.001;

Table 4).

Reflux symptoms were the main complications after

LAPG and occurred in 32.0 % of the patients in the LAPG

group, whereas anastomotic stenosis occurred in 12.0 % of

the LAPG group. In the LATG group, 4.9 % of the patients

experienced anastomotic stenosis, a rate not significantly

different from that of the LAPG group (p = 0.139).

However, the rate of reflux symptoms was significantly

higher in the LAPG group (p \ 0.001). We reoperated on 4

patients owing to severe reflux symptoms that were med-

ically intractable (Visick grade IV). Laparoscopic pyloro-

plasty was performed in 2 patients whose gastric emptying

scans showed delayed gastric emptying time (1,083 and

206 min, respectively; reference range 70–150 min), and

we performed remnant total gastrectomy with Roux-en-Y

esophagojejunostomy in 2 patients whose gastric emptying

scans showed normal gastric emptying time and a positive

Bernstein test result, respectively (Table 5).

Table 3 Comparison of pathological characteristics

LAPG

(n = 50)

LATG

(n = 81)

p

Size (cm) 2.8 ± 1.3 4.0 ± 2.7 0.002

Proximal resection margin

(cm)

3.5 ± 2.3 4.4 ± 2.3 0.038

Distal resection margin

(cm)

4.0 ± 1.6 14.3 ± 4.2 \0.001

T-stage 0.239

T1 43 61

T2 6 12

T3 1 7

T4a 0 1

Number of retrieved LNs 33.1 ± 13.8 47.4 ± 17.3 \0.001

N-stage 0.261

N0 44 69

N1 4 5

N2 2 2

N3a 0 4

N3b 0 1

LN lymph node

Table 4 Postoperative course

LAPG

(n = 50)

LATG

(n = 81)

p

Gas-passing (days) 3.7 ± 1.6 3.9 ± 1.2 0.556

Start of diet 5.7 ± 2.6 5.7 ± 4.2 0.933

Postoperative hospital stay

(days)

11.5 ± 6.2 10.0 ± 6.7 0.227

Median follow up (months) 44.0 ± 17.9 38.3 ± 21.6 0.119

Early complications 24.0 %

(n = 12)

17.3 %

(n = 14)

0.349

Majora 6 7

Minorb 6 7

Late complications 44.0 %

(n = 22)

22.2 %

(n = 18)

0.005

Stenosis 6 4

Reflux symptoms 16 3

Anemia 0 3

Adhesive ileus 0 6

Internal hernia 0 1

Intussusception 0 1

Reoperationc 1 0 –

Postoperative mortality 0 0 –

a Major: anastomotic leakage, anastomotic bleeding, remnant gastric

infarction, anastomotic stenosis
b Minor: pulmonary complications, fluid collection
c Postoperative remnant gastric infarction treated by completion total

gastrectomy

Table 5 Incidence of reflux symptoms

LAPG (n = 50) LATG (n = 81) p

Total 32.0 % (n = 16) 3.7 % (n = 3) \0.001

Visick I 32 78

Visick II 8 2

Visick III 4 1

Visick IV 4a 0

a Laparoscopic pyloroplasty: 2 cases, laparoscopic completion total

gastrectomy: 2 cases
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Nutritional status and survival

The parameters of nutritional status (i.e., serum hemoglo-

bin, total protein, albumin, total leukocyte count, and body

weight) were not significantly different in the 2 groups

(Fig. 1). Overall survival was similar in the 2 groups

(Fig. 2).

Comparison of morbidity according to method

of anastomosis

Reconstruction after LAPG was of 2 types: EEEG in 13

cases and SSEG in 37 cases. According to the recon-

struction method (EEEG or SSEG), there were no signifi-

cant differences in the early complication rate (15.4 vs.

27.0 %, respectively; p = 0.398) or reflux symptoms

(15.4 vs. 37.8 %, respectively; p = 0.135). However, the

Fig. 1 Parameters of nutritional status. LAPG laparoscopy-assisted proximal gastrectomy, LATG laparoscopy-assisted total gastrectomy

Fig. 2 Overall survival

Table 6 Comparison of morbidity according to method of

anastomosis

EEEG (n = 13) SSEG (n = 37) p

Early complications 2 (15.4 %) 10 (27.0 %) 0.398

Pulmonary 0 1

Bleeding 0 0

Leakage 1 4

Stenosis 0 0

Fluid collection 1 4

Others 0 1

Late complications

Anastomotic stenosis 6 (46.2 %) 0 (0 %) \0.001

Reflux symptoms 2 (15.4 %) 14 (37.8 %) 0.135

EEEG end-to-end esophagogastrostomy, SSEG side-to-side

esophagogastrostomy
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incidence of anastomotic stenosis was significantly higher

with EEEG than with SSEG (46.2 vs. 0 %, p \ 0.001;

Table 6).

Comparison of perioperative outcomes and morbidity

according to the SSEG phase

The SSEG patients were classified into subgroups (phases)

according to the serial order in which the procedures were

performed. The early, middle, and late phases were October

2004 to December 2005, May 2006 to September 2007, and

October 2007 to November 2009, respectively, and there

were 12, 12, and 13 patients, respectively in these groups. In

the late-phase group, all the patients received antireflux

procedures such as esophagopexy with hiatal repair. The

mean operation time and postoperative stay were signifi-

cantly shorter and the early complication rates showed a

trend toward being reduced in the late-phase group. The rate

of reflux symptoms decreased from the early to the late

phase, but the decrease was not statistically significant. In

the late-phase group, there were no patients with a Visick

score of IV (Table 7), and in this group body weight loss

was significantly less than that in the LATG patients.

Discussion

This study shows that LAPG is a feasible and safe tech-

nique in terms of operative time, estimated blood loss,

number of resected lymph nodes, early complication rate,

and oncologic outcomes. However, the late complication

rate, especially for reflux symptoms and anastomotic

stricture, was sufficiently high that, as with other studies,

we cannot conclude that LAPG is a good alternative to

LATG.

In our study, esophagogastrostomy was performed using

the same reconstruction method as that used in open

proximal gastrectomy. Because there were no significant

differences in the reconstruction method between laparo-

scopic and open proximal gastrectomy, it is reasonable that

the rates of reflux symptoms and anastomotic stenosis in

our study were similar to those seen in other studies [10,

11]. The functional outcomes after LAPG also failed to

show a benefit for proximal gastrectomy.

However, when we focused on patients in the late phase

of SSEG after LAPG, the late complication rate was

acceptable, with significantly less body weight loss com-

pared with that in the LATG patients, owing to the anti-

reflux procedures performed (esophagopexy with hiatal

repair).

Proximal gastric cancer, because of its aggressiveness, is

usually diagnosed at a more advanced stage of the disease

than distal gastric cancer [14]. This is one of most important

reasons for the unpopularity of proximal gastrectomy in the

open gastrectomy era. However, the proportion of proximal

EGC has recently increased in Korea owing to mass

screening and advances in diagnostic tools. In regard to

proximal EGC and the concept of minimally invasive sur-

gery, LAPG has theoretical advantages over the other

treatment options (i.e., open proximal gastrectomy, open

total gastrectomy, and LATG). In the 2010 Japanese Gastric

Cancer Guidelines, proximal gastrectomy is classified as a

modified surgery, which can be done in EGC, except for the

indication of endoscopic submucosal dissection.

Table 7 Comparison of perioperative outcome and morbidity according to the phase of side-to-side esophagogastrostomy (SSEG)

Early phase (n = 12) (October

2004–December 2005)

Middle phase (n = 12) (May

2006–September 2007)

Late phase (n = 13) (October

2007–November 2009)

p

Perioperative outcome

Operative time, min (mean) 246.1 235.0 198.0 0.030a

EBL, ml (mean) 120.0 137.5 110.0 0.632a

Postoperative stay, days (mean) 16.1 8.5 8.7 0.002a

Morbidity

Early complications 5 (41.7 %) 3 (25.0 %) 2 (15.4 %) 0.329

Anastomotic stricture 0 (0.0 %) 0 (0.0 %) 0 (0.0 %)

Reflux symptoms 0.601

Visick I 6 7 8

Visick II 3 2 2

Visick III 1 2 1

Visick IV 2 1 0

Body weight change (kg) -8.0 -5.6 -3.4 0.050

EBL estimated blood loss
a Statistical significance was tested with the non-parametric Kruskal–Wallis test
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However, open total gastrectomy is still regarded as the

standard method for proximal EGC in Korea and other

countries. When the prognosis of EGC and the quality of

life after surgery is taken into consideration, however, open

total gastrectomy may be excessive. If it can be performed,

LATG is a better option than open total gastrectomy owing

to its lesser degree of invasiveness. However, LATG is not

a popular procedure for proximal EGC in Korea and Japan

because of the difficulties of creating an esophagojejun-

ostomy under laparoscopy. The number of cases of LATG

has been increasing in Korea (20 cases in 2003, 112 cases

in 2004, and 231 cases in 2008). In comparison, LAPG has

been performed rarely. Among patients having open gas-

trectomy, proximal gastrectomy was performed only in 141

patients (1.0 %) in 2009 [3]. When considering the

advantages of a minimally invasive surgery and function-

preserving procedures, LAPG is theoretically a better

option than LATG. Many functional benefits have been

reported for LAPG, including improved nutrition, preven-

tion of anemia, improved release of gut hormones, and a

reduction of postoperative complaints [15, 16]. Oncologic

concerns also have been solved, to some degree; several

reports of proximal gastrectomy have shown long-term

oncologic outcomes similar to those for total gastrectomy

even in advanced disease [17]. However, most gastric

surgeons are reluctant to perform proximal gastrectomy

because of the 2 well-established complications: reflux and

anastomotic stricture [9, 16].

To overcome the reflux symptoms, various reconstruc-

tion methods have been developed. Esophagogastrostomy

is the simplest procedure for reconstruction after proximal

gastrectomy, but it has a high postoperative risk of reflux

symptoms and anastomotic stricture [10, 18]. Modification

through esophagogastrostomy after proximal gastrectomy

to date has shown disappointing results in the rates of

reflux symptoms and anastomotic stricture [10]. Katsoulis

and colleagues [19] reported that 100 % of patients expe-

rienced reflux symptoms after proximal gastrectomy, and

Kim and associates [18] also reported high rates of reflux

esophagitis (48 %). Esophagogastrostomy with antireflux

procedures could be an acceptable approach if the surgeon

has sufficient experience in proximal gastrectomy. How-

ever, the procedure is complicated, requiring a high degree

of experience and training, and therefore has not been

popular after LAPG.

The reason for the higher incidence of anastomotic

stricture in patients undergoing proximal gastrectomy than

in those undergoing total gastrectomy is not known, but the

proposed mechanisms are causation by reflux esophagitis

and the discrepancy in wall thickness between the esoph-

agus and stomach. Endoscopic balloon dilatation has pro-

ven to be a well-tolerated and effective treatment.

However, the incidence of anastomotic stricture is so high

that a major modification of the esophagogastrostomy

method is thought to be needed to allow relatively inex-

perienced surgeons to perform this laparoscopic surgery.

A good alternative to esophagogastrostomy reconstruc-

tion after proximal gastrectomy is esophagojejunostomy,

such as that done with jejunal interposition or double-tract

reconstruction. To prevent reflux esophagitis, various

esophagojejunostomy techniques after proximal gastrec-

tomy have been studied, including jejunal interposition

[20], in which a segment of the jejunum is interposed

between the esophagus and the remnant stomach, and

jejunal pouch interposition [21], in which a jejunal pouch is

used instead. Katai and colleagues [22] reported the long-

term results of jejunal interposition after proximal gas-

trectomy, and the incidence of reflux symptoms remained

low (5.5 %), a similar finding to those of previous studies

but a lower rate than that observed after other types of

proximal gastrectomy. Their incidence of reflux symptoms

was similar to that after total gastrectomy with Roux-en-Y

(5.0 %) [22]. However, these procedures for reconstruction

are thought to be technically complex under laparoscopy.

The present study has several limitations. First, this was

a retrospective study. Second, 2 kinds of reconstruction

methods were used in the LAPG subgroups, meaning that

the overall LAPG group was heterogeneous. Third, after

surgery, the quality of life was not assessed using a vali-

dated questionnaire (such as the European Organization for

Research and Treatment of Cancer Quality of Life Ques-

tionnaire Stomach 22 or the Gastrointestinal Quality of

Life Index). Fourth, there may have been some bias in

comparing the early phase of EEEG and the late phase of

SSEG. However, to our knowledge, this study is the first

report comparing LAPG with LATG. This study therefore

provides important basic data on the use of LAPG in the

era of minimally invasive and function-preserving surgery.

In conclusion, LAPG is technically feasible and onco-

logically acceptable for the treatment of proximal gastric

cancer but requires a high degree of surgical experience.

LAPG with esophagogastrostomy reconstruction is asso-

ciated with an increased risk of reflux symptoms even with

the use of antireflux procedures (i.e., vagus nerve preser-

vation and esophagopexy with hiatal repair). With further

accumulation of experience, late complications such as

reflux symptoms and anastomotic stricture may be less of

an obstacle. LAPG appeared to offer no nutritional benefit

overall, but in the late phase of LAPG, it seemed that there

were some functional benefits for nutrition.

LAPG could be the criterion standard method in the

treatment of proximal gastric cancer if the rates of reflux

esophagitis and anastomotic stricture were to be as low as

those seen with LATG. The SSEG with antireflux proce-

dures used in this study could be a good approach but,

unfortunately, requires a great deal of technical training
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and surgical experience. Simpler procedures such as dou-

ble-tract reconstruction are considered to be appropriate for

reconstruction after LAPG. A well-designed, prospective,

randomized study is needed to analyze and validate the

functional and treatment outcomes of different surgical

procedures for proximal gastric cancer.
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