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Long-Term Outcomes of Proximal Gastrectomy versus Total 
Gastrectomy for Upper-Third Gastric Cancer

Myoung Won Son, Yong Jin Kim1, Gui Ae Jeong2, Gyu Seok Cho2, and Moon Soo Lee

Department of Surgery, Soonchunhyang University Hospital Cheonan, Cheonan, 1Department of Surgery, Soonchunhyang University Hospital 
Seoul, Seoul, 2Department of Surgery, Soonchunhyang University Hospital Bucheon, Bucheon, Korea

Purpose: There are two surgical procedures for proximal early gastric cancer (EGC): total gastrectomy (TG) and proximal gastrectomy (PG). 
This study aimed to compare the long-term outcomes of PG with those of TG.
Materials and Methods: Between January 2001 and December 2008, 170 patients were diagnosed with proximal EGC at Soonchun-
hyang University Cheonan Hospital, of which 64 patients underwent PG and 106 underwent TG. Clinicopathologic features, postopera-
tive complications, blood chemistry data, changes in body weight, and oncological outcomes were analyzed and retrospectively com-
pared between both groups.
Results: Tumor size was smaller and the number of retrieved lymph nodes was lower in the PG group. The postoperative complication 
rate was 10.9% in the TG group and 16.9% in the PG group. The incidence of Los Angeles grade C and D reflux esophagitis was sig-
nificantly higher in the TG group. Hemoglobin level was higher and body weight loss was greater in the TG group at 2, 3, and 5 years 
postoperatively. The albumin levels at 3 and 5 years were lower in the TG group. There was no significant difference in the 5-year over-
all survival rates between the two groups (P=0.789).
Conclusions: Postoperative complications and oncologic outcomes were observed to be similar between the two groups. The PG group 
showed better laboratory data and weight loss than did the TG group. Moreover, severe reflux esophagitis occurred less frequently in the 
PG group than in the TG group. PG can be considered as an effective surgical treatment for proximal EGC.
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Introduction

Gastric cancer is one of the most common malignant tumors 

worldwide and the second most frequent cancer in Korea. More-

over, it is the most common cancer in men and the third most 

common in women.1 The early detection of early gastric cancer 

(EGC) has recently increased because of an increase in the use of 

esophagogastroduodenoscopy (EGD) as a health screening test.2 

Various surgical approaches for gastric cancer, including mini-

mally invasive surgery and function-preserving surgery, are being 

employed to improve the quality of life in gastric cancer patients. 

The incidence of gastric cancer in the upper stomach is high in 

Western countries. In Asia, the incidence of gastric cancer in the 

lower stomach is common, but an increasing incidence of proximal 

gastric cancer has been observed in recent years.3

Distal gastrectomy is regarded as the standard surgical treat-

ment for EGC in the lower stomach. However, either total gas-

trectomy (TG) or proximal gastrectomy (PG) can be performed 

for the treatment of EGC in the upper stomach. Although PG has 

an advantage over TG in that the lower part of the stomach can be 

preserved with PG, it is rarely chosen because of the possibility of 

severe postoperative gastroesophageal reflux and the higher risk of 

cancer recurrence with PG than with TG.4,5 Jejunal interposition 
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can be performed to reduce gastroesophageal reflux, which usually 

occurs after PG. However, the jejunal interposition procedure is 

quite complicated.

Many previous studies have compared the TG and PG proce-

dures; however, there is no consensus regarding which procedure is 

superior. In Soonchunhyang University Hospital Cheonan, we usu-

ally perform the uncut Roux procedure after TG6 and esophago-

gastrostomy and pyloroplasty using Hegar’s dilators after PG. This 

study aimed to compare the long-term postoperative results of TG 

with those of PG in patients who underwent both surgeries. 

Materials and Methods

1. Patients

This study included patients who had a confirmed pathologic 

diagnosis of EGC after undergoing PG and TG for EGC in the up-

per stomach. The indication for PG is gastric cancer, with clinical 

stage T1N0M0, located in the upper third of the stomach. Patients 

with a superficial spreading type of gastric cancer detected on pre-

operative EGD were excluded. Although the gastric cancer lesions 

were located in the upper third of the stomach, TG was performed 

in patients who were considered unsuitable for PG because of the 

size or extent of the lesions. However, the final decisions regard-

ing the surgical procedures depended on the surgeon. All surgical 

operations were conventional open procedures and were performed 

by a single surgeon at Soonchunhyang University Hospital Cheonan 

between January 2001 and December 2008. More than 5 years of 

follow-up was available for the enrolled patients. They were clas-

sified into two groups: 64 patients undergoing PG (PG group) and 

106 patients undergoing TG with uncut Roux-en-y esophagojeju-

nostomy (TG group).

2. Surgical procedures

1) Proximal gastrectomy

PG was performed by preserving the greater and lesser curva-

ture side vessels including the right gastroepiploic vessels and right 

gastric vessels in the distal remnant stomach, and D1+ lymph-

adenectomy was performed.7 The gastric specimen was obtained 

by performing gastrectomy using a linear stapler after the distal 

esophagus was divided. Gastric tube reconstruction was performed 

as previously described.8 Next, 22- to 32-Fr Hegar’s dilators were 

sequentially inserted at the incision site made on the anterior wall 

in the middle of the remnant stomach, and then, the dilators were 

passed through the pylorus, and pyloroplasty was completed. 

Esophagogastrostomy was performed through an identical incision 

site by using a 25-mm circular stapler. An anastomosis was made 

at the anterior wall of the stomach. Furthermore, interrupted su-

tures were placed between the stomach wall (posterior to and at the 

left site of the anastomosis) and tissues around the hiatus. The inci-

sion site on the stomach was closed with absorbable monofilament 

3-0 sutures and reinforced with seromuscular sutures.

2) Total gastrectomy

As demonstrated in a previous study,6 esophagojejunostomy was 

performed using a 25-mm circular stapler after TG. Next, the af-

ferent loop directly beneath the esophagojejunostomy anastomosis 

site was closed using a TA stapler (linear noncutting stapler). Braun 

anastomosis was performed after interrupted suture reinforcement 

using 4-0 black silk was performed at the TA stapling site to pre-

Fig. 1. Schematic representation of 
proximal (A) and total (B) gastrectomy.
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vent recanalization. D2 lymphadenectomy was performed in every 

patient undergoing TG (Fig. 1).7

3. Clinical characteristics

EGD was performed every 6 months for the first 3 years after 

surgery, after which it was performed every year. Reflux esophagi-

tis was graded according to the Los Angeles (LA) classification, as 

follows: grade A or B esophagitis and grade C or D esophagitis. To 

compare the nutritional results between the PG and TG groups, se-

rum markers (hemoglobin, total protein, albumin, and cholesterol) 

and body weight were assessed at 1-, 2-, 3-, and 5-year post-

operative follow-ups. Vitamin B12 was also assessed at the same 

intervals.

For the assessment of postoperative complications, the inci-

dences of intestinal obstruction, stricture, and leakage were inves-

tigated. A stricture was defined as clinically relevant if it caused 

the patient to undergo ballooning or endoscopic stent insertion. 

Intestinal obstruction and leakage were defined as clinically relevant 

if they caused the patient to undergo hospitalization and receive 

conservative and surgical treatment. Lastly, the overall survival was 

investigated and compared between both groups.

4. Statistical analysis

Student’s t-test was used for analyzing the mean age, follow-up 

periods, operation time, and total protein, albumin, total cholesterol, 

hemoglobin, and vitamin B12 levels, and rate of body weight loss, 

and the chi-square test was used for analyzing sex, intestinal ob-

struction, stricture, leakage, and reflux esophagitis graded accord-

ing to the LA classification. The 5-year overall survival rates were 

analyzed using the Kaplan-Meier method. Statistical analyses were 

performed using IBM SPSS Statistics ver. 19.0 (IBM Co., Armonk, 

NY, USA) and a value of P＜0.05 was considered statistically sig-

nificant.

Results

1. Patient characteristics

Patient characteristics are summarized in Table 1. There were 

no significant differences in sex, age, histological types, operation 

times, and follow-up periods between both groups. The results 

show that tumor size was larger and the number of retrieved lymph 

nodes was higher in the TG group. However, there was no sig-

nificant difference in the number of metastatic perigastric lymph 

nodes between both groups. Although the number of retrieved 

lymph nodes was higher in the TG group, there was no significant 

difference in the incidence of positive lymph nodes between both 

groups: 10.9% in the PG group and 9.4% in the TG group (P=0.119).

2. Postoperative complications

The postoperative complication rate was 10.9% in the TG 

group and 16.9% in the PG group. Although this rate was found 

to be lower in the TG group, this difference was not significant. 

Moreover, no significant differences in the number of patients with 

obstruction, stricture, and leakage were observed between the two 

Table 1. Patient characteristics

PG (n=64) TG (n=106) P-value

Age (yr) 58.0±13.3 61.3±10.3 0.074

Sex 0.605

    Male 43 (67.2) 76 (71.7)

    Female 21 (32.8) 30 (28.3)

Tumor size (cm) 26.3±10.0 34.6±19.5 0.002

Histology 0.342

    Differentiated 37 (57.8) 52 (49.1)

    Undifferentiated 27 (42.2) 54 (50.9)

Pathologic T stage* 0.207

    pT1a 27 (42.2) 56 (52.8)

    pT1b 37 (57.8) 50 (47.2)

Retrieved lymph nodes 29.4±5.6 38.5±10.6 <0.001

Lymph node metastasis 0.795

    Negative 57 (89.1) 96 (90.6)

    Positive 7 (10.9) 10 (9.4)

Values are presented as mean±standard deviation or number (%). PG 
= proximal gastrectomy; TG = total gastrectomy. *Pathologic T stage 
according to the 7th edition of the American Joint Committee on 
Cancer gastric cancer staging manual.

Table 2. Postoperative complications and severe reflux esophagitis

PG TG P-value

Postoperative complications 3 (4.7) 14 (13.2) 0.186

    Obstruction 2 (3.1) 9 (8.5) 0.211

    Stricture 1 (1.6) 3 (2.8) 0.597

    Leakage 0 (0.0) 2 (1.9) 0.269

Severe reflux esophagitis* 6 (9.4) 24 (22.6) 0.028

Values are presented as number (%). PG = proximal gastrectomy; 
TG = total gastrectomy. *Severe reflux esophagitis is defined as Los 
Angeles grade C or D reflux esophagitis.
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groups. The incidence of LA grade C and D reflux esophagitis was 

significantly higher in the TG group. After the surgery, there was 

no cancer recurrence, including remnant gastric cancer, in the PG 

group (Table 2).

3. Postoperative body weight and biochemical markers

Weight loss was greater in the TG group at 24, 36, and 60 

months postoperatively. The total protein level was lower in the 

TG group than in the PG group at 2-year postoperative follow-up. 

The levels of albumin at 3- and 5-year follow-ups, hemoglobin 

and cholesterol at 2-, 3-, and 5-year follow-ups, and vitamin B12 

in every year were higher in the PG group. However, there was no 

difference in the cholesterol levels between the groups (Table 3).

4. Survival rates

The 5-year overall survival rate was 95.3% in the TG group and 

95.6% in the PG group. However, there was no significant differ-

ence in the survival rates between the groups (P=0.789) (Fig. 2).

Discussion

PG can be performed for the treatment of EGC in the upper 

stomach.9 Despite the advantage that PG can preserve the distal 

stomach, many surgeons choose to perform TG because of con-

cerns regarding complications occurring after PG, such as reflux 

esophagitis, anastomosis site stricture, and lymph node metastasis 

along the lower part of the stomach. One study suggested that PG 

should not be performed because of the risk of serious postopera-

tive complications such as gastroesophageal reflux and anastomotic 

leakage.3

In PG, various procedures such as reconstruction after gastrec-

tomy are performed according to surgeon preference.10-13 How-

ever, many surgeons consider jejunal interposition to be a more 

complicated procedure than TG. We conducted PG by performing 

esophagogastrostomy using a circular stapler after pyloroplasty us-

ing Hegar’s dilator. However, there was no significant difference in 

the operation time between TG and PG.

Severe reflux esophagitis following PG is a major cause of suf-

fering and leads to quality-of-life deterioration in gastric cancer 

patients. In a study by Nakane et al.,14 patients who underwent PG 

with pyloroplasty showed better dietary intake, recovery of body 

weight, and gastric emptying than did those who underwent only 

PG. Moreover, the incidence of reflux gastritis or bile regurgitation 

Fig. 2. Overall survival of patients in proximal gastrectomy (PG) and 
total gastrectomy (TG) groups. There were no significant differences 
in the overall survival rates of patients in PG and TG groups (5-year 
survival rates, 95.3% versus 95.6%, respectively; P=0.789).
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Table 3. Postoperative changes in biochemical markers and body 
weight

Months PG TG P-value

Hemoglobin (g/dl) 12 12.4±1.4 12.4±1.7 0.866

24 13.1±1.6 12.5±1.3 0.026

36 13.6±1.4 13.1±1.3 0.015

60 13.5±1.1 13.1±1.2 0.019

Total protein (g/dl) 12 6.5±1.0 6.4±1.1 0.449

24 7.3±0.7 7.1±0.8 0.030

36 7.1±1.0 7.0±0.6 0.356

60 7.3±0.6 7.2±0.6 0.052

Albumin (g/dl) 12 3.9±0.6 3.9±0.8 0.944

24 4.4±0.5 4.3±0.6 0.506

36 4.6±0.3 4.4±0.4 0.004

60 4.7±0.3 4.5±0.3 0.002

Cholesterol (mg/dl) 12 157.7±28.9 154.2±31.2 0.985

24 172.9±24.9 168.6±25.3 0.301

36 177.5±30.6 171.1±34.3 0.223

60 186.5±27.4 181.9±29.0 0.304

Vitamin B12 (pg/ml) 12 571.2±255.2 327.5±199.4 <0.001

24 672.2±270.0 400.9±253.3 <0.001

36 690.2±351.1 337.6±256.6 <0.001

60 765.9±363.4 355.4±285.0 <0.001

Body weight (%) 12 86.8±6.5 85.0±6.2 0.081

24 86.6±5.7 84.6±5.9 0.026

36 87.2±5.7 84.2±7.0 0.003

60 87.3±5.7 84.1±6.9 0.002

Values are presented as mean±standard deviation. PG = proximal 
gastrectomy; TG = total gastrectomy.
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was high in patients who underwent only PG. In our study, reflux 

esophagitis following EGD was observed in 60.9% of PG group 

patients and 61.3% of TG group patients. However, LA grade C or 

D severe reflux esophagitis occurred in 9.4% of PG group patients 

and 22.6% of TG group patients. The incidence of severe reflux 

esophagitis was lower in the PG group.

There were no differences in complications such as obstruction, 

stricture, and leakage between the two groups. Balloon dilatation, 

an effective treatment for anastomosis site stricture, was performed, 

and symptoms in all patients with stricture improved after PG or 

TG.15 Leakage did not occur in PG group patients, and 2 TG group 

patients with leakage recovered with conservative treatment. All 

patients with postoperative intestinal obstruction, except one who 

underwent band lysis procedure after TG, recovered with conser-

vative treatment.

In PG, there might be limitations for performing lymphadenec-

tomy of the nodes along the right gastroepiploic artery (No. 4d), 

suprapyloric lymph nodes (No. 5), and infrapyloric lymph nodes 

(No. 6) because the right gastric artery and right gastroepiploic ar-

tery should be preserved for blood supply to the remnant stomach. 

However, lymph node metastasis has been reported to rarely occur 

in the preserved sites in proximal EGC patients undergoing PG.16,17 

In this study, no cancer recurrence, including lymph node recur-

rence, was reported during the follow-up period in the PG group. 

Even in cases where gastric cancer arises in the upper stomach, if 

the tumor extends from the distal to the middle parts of the stom-

ach, the incidence of lymph node metastasis to No. 5 and No. 6 is 

reported to be high regardless of the depth of tumor invasion.18 In 

our study, the number of retrieved lymph nodes was lower in PG 

group patients than in TG group patients. However, there was no 

significant difference in the 5-year overall survival rates between 

the groups.

Change in nutritional status is one of the most common and 

important associated problems, and it correlates with morbidity 

and mortality after gastrectomy in gastric cancer patients.19 Change 

in body weight is one of the indicators of the nutritional status of 

patients and can be evaluated easily.20 The PG group patients had 

a higher body weight than the TG group patients at the 2-, 3-, 

and 5-year postoperative follow-ups. In comparison of changes 

in body weight, PG group showed an increasing tendency whereas 

TG group showed a decreasing tendency. Moreover, the levels of 

the other indicators of nutritional status including total protein, al-

bumin, and cholesterol, excluding hemoglobin, were higher in the 

PG group than in the TG group, although the TG group reported 

normal levels of most of the biochemical markers. Vitamin B12 

deficiency is one of the metabolic complications following gas-

trectomy, especially total gastrectomy, and causes megaloblastic 

anemia, which results in quality-of-life deterioration.21,22 In our 

hospital, vitamin B12 is usually administered to patients who have 

undergone gastrectomy if the serum vitamin B12 level is ＜240 pg/

ml. Although detailed data on vitamin B12 levels have not been in-

cluded in this study, it should be noted that TG group patients had 

to be treated with vitamin B12 injections many times during the 

follow-up period (TG group vs. PG group, 5.06±3.19 vs. 0.13±0.13 

times; P＜0.001). 

This study has some limitations. Because of the retrospective 

nature of this study, there was a selection bias between the PG and 

TG groups, such as in tumor size. In addition, only LA classifica-

tion was used for grading postoperative esophageal reflux. There-

fore, a precise comparison may not have been performed between 

the two groups.

In conclusion, postoperative oncologic outcomes were found to 

be similar between the PG and TG groups. Although the TG group 

had normal values of biochemical markers, the PG group showed 

better laboratory data and weight loss. Moreover, severe reflux 

esophagitis occurred less frequently in the PG group than in the 

TG group, and both groups had a similar incidence of postoperative 

late complications. Therefore, PG can be considered as an effective 

surgical treatment for proximal EGC.
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