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Comparison of Proximal Versus Total Gastrectomy in 
the Surgical Treatment of Proximal Gastric Cancers

Objective: The shift in stomach cancer localization has led to new perspectives in the treatment of proximal one-third of 
the stomach cancer, focusing on the type of resection between total gastrectomy and proximal gastrectomy. We compared 
the results of patients with proximal gastric cancer, which were treated either with PG or TG regarding postoperative com-
plications, symptoms of reflux esophagitis, the number of dissected lymph nodes, short-term survival, and the compliance to 
the postoperative planned diet.

Materials and Methods: This study included 58 patients who underwent surgery for proximal gastric adenocarcinoma. 
Of the patients, 32 patients underwent total gastrectomy, while 26 patients underwent proximal gastrectomy. The total and 
proximal gastrectomy groups were retrospectively compared concerning the number of lymph nodes dissected, postopera-
tive reflux symptoms, dietary compliance, and short-term survival.

Results: Reflux symptoms were seen in 10 patients (31.2%) who underwent total gastrectomy versus in 12 patients (46.1%) 
treated with proximal gastrectomy (p=0.08). Mean number of lymph nodes dissected was 24.6±13.5 in patients treated 
with total gastrectomy, whereas 18.8±6.1 in patients who underwent proximal gastrectomy (p=0.06). Dietary compliance 
was better in the PG group (p=0.03), while no significant differences were detected between groups about postoperative 
complications and short-term survival.

Conclusion: In the surgical treatment of proximal gastric cancers, proximal gastrectomy performed using an anti-reflux tech-
nique, maybe an alternative to total gastrectomy, providing better functional results without compromising oncologic principles.
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INTRODUCTION

Gastric cancer is one of the most frequently seen types of gastrointestinal system tumors, and it is estimated to be 
the fourth most common cancer and the second leading cause of cancer death worldwide (1, 2). Surgical treatment 
forms the basis of a multidisciplinary treatment approach. The incidence and localization of stomach cancer show 
significant geographical variations. While there has been a marked decline in distal gastric cancers, the incidence 
of proximal adenocarcinomas of the gastric cardia has been increasing, particularly in the Western countries (3–6). 
The shift in gastric cancer subsite has renewed interest in the management of upper third gastric cancer with a 
focus on the optimal extent of resection, i.e., proximal (PG) or total gastrectomy (TG) (7).

Supporters of TG have argued that complete resection can achieve a longer tumor-free distal resection margin 
along with an easier and more radical lymphadenectomy, which translates into a better curative effect (7). Alter-
natively, others emphasize that PG achieves a survival rate equivalent to that of TG, with the added advantage of 
preservation of the physiologic function of the gastric remnant. There are many reports in the literature demon-
strating that the oncological results of PG concerning lymphadenectomy, oral resection margins, morbidity, recur-
rence and survival, are comparable with the results of TG (8–10).

Although anastomosis of esophago-gastrostomy is easier and less morbid compared to esophagojejunostomy, PG 
has a major concern; the risk of reflux esophagitis as a result of direct anastomosis between the esophagus and 
the remnant stomach. Many surgical procedures that have dealt successfully with this concern have been described 
in the literature (11–13).

This study aims to compare the results of patients with proximal gastric cancer treated with either PG or with 
TG concerning postoperative reflux symptoms, complications, the number of lymph nodes dissected, short-term 
survival, and the compliance to the postoperative planned diet.

MATERIALS and METHODS

This retrospective study enrolled 58 proximal gastric adenocarcinoma (adenocarcinoma of the proximal one-third 
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of the stomach or gastroesophageal junction) patients with similar 
demographic and tumor-related characteristics, who underwent ei-
ther total or proximal gastrectomy for the treatment between Jan-
uary 2013 and 2016. The study protocol was in accordance with 
the ethical principles of human medical research of the Helsinki 
Declaration. Informed consent was obtained from all the study par-
ticipants. Patients were divided into two groups, according to the 
type of surgery as PG group and TG group. All the operations 
were performed by the same surgical team. PG entailed resection 
of the tumor-free distal esophagus, the upper and middle third of 
the stomach with adequate margins. The lymphatic dissection was 
almost the same in both groups except the stations 4d and 6. Lym-
phatic tissues that constituted station 4d were dissected around 
the right gastroepiploic vessels without compromising the flow at 
the root of the vessels. Proximal 1/3 of these vessels from their 
take off were preserved as the principal blood supply of the rem-
nant stomach since the right gastric artery was severed at its origin 
to further mobilize the distal third of the stomach for tension-free 
anastomosis. The station 6 was left intact in the PG group. In the 
TG group, after resection and lymphatic dissection, digestive tract 
continuity was restored by an end-to-side esophagojejunostomy 
with a 25 mm circular stapler.

In patients undergoing PG, pyloroplasty was routinely carried out, 
and esophagogastrostomy anastomosis was performed throughout 
the opening of the pyloroplasty with 25 mm circular stapler. The 
circular stapler was inserted through the pyloroplasty site and the 
head of the circular stapler was guided to the posterior wall on 
the lesser curvature side of the remnant stomach. The center rod 
is pierced through the posterior wall, 2 cm from the lesser cur-
vature and approximately at least 3 from the top of the remnant 
stomach. By this maneuver, the greater curvature near the top 
of the remnant stomach, similar to a tongue-shaped flap, lying 
on the anastomosis helps to prevent excessive reflux symptoms. 
Additionally, a seromuscular anchoring suture was made between 
the top of the remnant stomach and the lower esophagus on both 
sides to wrap the lower esophagus in a semicircular fashion and 
to establish an acute angle at the esophagogastrostomy to further 
prevent regurgitation. In eight patients, due to the shortage of the 
remaining gastric tissue, we could not perform this anti-reflux anas-
tomotic modification and direct esophagogastrostomy anastomosis 
with circular stapler was performed. The pyloroplasty opening was 
then repaired with absorbable 3/0 running suture.

Heartburn, regurgitation of food or sour liquid, increased salivation, 
sore throat, and chronic coughing were considered reflux symp-

toms and the presence of biliopancreatic reflux was verified with 
the upper endoscopic examination. The patients in both groups 
were given a postoperative diet starting on the 3rd day with water, 
tea, and smooth fruit compote. On the 4th day, smooth soups, 
purees, and milk puddings were added and on the 5th day, a diet 
close to normal was planned to be taken as six meals per day. 
The intake of dairy products and cereal derivatives were increased 
gradually. The patients were also evaluated regarding compliance 
with this planned diet.

The patients were followed up in the medical oncology clinic for 
one week after discharge from the surgical clinic, and if there were 
no complaints, follow up visits were scheduled at 3-month intervals 
for the first two years and then 6-month intervals.

The data obtained in this study were evaluated using Statistical 
Package for the Social Science (SPSS) version 20. Histogram, q-q 
plots and Shapiro-Wilk’s test were applied to assess the data nor-
mality. Levene test was used to test the homogeneity of variances. 
To compare differences about mean among two groups, Student’s 
t-test was performed for quantitative variables, while Pearson χ2 
analysis was carried out for qualitative variables. Survival was calcu-
lated using the Kaplan-Meier method. Log-rank analysis was used 
to evaluate survival between groups. Multivariate analysis was per-
formed using the Cox proportional regression model. P-value of 
less than 0.05 was accepted as statistically significant.

RESULTS

TG group consisted of 32 patients with a mean age of 62±15.5 
years, and 26 patients with a mean age of 61.7±12.9 years were 
enrolled in the PG group. Reflux symptoms were seen in 10/32 
patients in the TG group and 12/26 patients in the PG group, with 
no statistically significant difference between the groups (p=0.08). 
In all patients with reflux symptoms, refluxed biliopancreatic fluid 
was evident in the upper endoscopic examination.

The mean number of lymph nodes removed was 24.6±13.5 in the 
TG group and 18.8±6.1 in the PG group. The difference between 
the two groups was not statistically significant (p=0.06). In the 
comparison of the two groups concerning postoperative compli-
cations, no statistically significant difference was found (p=0.820). 
The most common complication in both groups was free fluid ac-
cumulation in the left upper quadrant, which was treated using 
conservative methods without the need for drainage (three patients 
in the TG group, two patients in the PG group) (Table 1).

Table 1. Distribution of the data by groups and p-values

 Group TG (n=32) Group PG (n=26) p

Age * 62±15.5 61.7±12.9 0.989

Reflux symptoms, n (%) 12 (54.5) 10 (45.5) 0.08

The mean number of resected lymph nodes* 24.6±13.5 18.8±6.1 0.06

Compliance with the postoperative diet, n (%) 24 (51.1) 23 (48.9) 0.03

Complication (free fluid), n (%) 3 (60) 2 (40) 0.820

Mortality n (%) 9 (60) 6 (40) 0.662

*; Independent sample – t-test; p<0.05 significantly
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Compliance with the postoperative diet was evident in 24/32 
patients in the TG group and 23/26 in the PG group. This dif-
ference between the groups was statistically significant (p=0.03). 
In the evaluation of short-term survival, mortality was seen in 
nine patients in the TG group and six patients in the PG group, 
at a median follow-up period of 13 months without a statisti-
cally significant difference (p=0.662) (Table 1). No statistically 
significant difference was found between two groups concerning 
survival (p=0.802, Fig. 1).

DISCUSSION

Although there is a well-documented shift from distal to proximal 
lesions, the optimal treatment for these proximal tumors is still a 
matter of debate. Although advocates of total gastrectomy (TG) em-
phasize the potential benefit of more radical lymph node dissection 
(8), proximal gastric cancers rarely metastasize to the lymphatic 
stations in the vicinity of the distal stomach, especially to the supra 
and infrapyloric lymph node stations and the surgical dissection of 
these stations has a very little contribution to the treatment of the 
patients (9, 14). Additionally, in tumors with cardia localization, 
the distal lymph node stations, especially station number 6, are 
not included within the D2 dissection limits. Regarding concerns 
about impaired dissection during proximal gastrectomy, the clear-
ance of the lymphatic tissue around the station 4d may raise some 
questions. However, Kurokawa et al. (15) demonstrated that lymph 
node involvements in stomach cancers with proximal localization 
are primarily in station number 8, followed by stations 1, 2, 3, 
5, 7, 9, 12, 13, and 16. Lymphatic dissection along the greater 
curvature was done according to D2 dissection principles except 
the preservation of 1/3 proximal of the right gastroepiploic artery 
as the principal source of blood supply of the remnant stomach. 
The perivascular lymphatic dissection of this short segment of the 
right gastroepiploic artery and vein along their length, beginning 
from their origin, was relatively easy and quick, which made the 

optimal clearance of station 4d possible. Any avascular adhesive 
bands that appear to be fixing the pylori and the duodenum in 
the region of the hepatoduodenal ligament should be dissected for 
liberal mobilization of the duodenum. Ligation and severing of the 
right gastric artery at its root enhanced and facilitated this dissec-
tion. The gained additional mobility rendered the repositioning of 
the remnant stomach much more secure while pulling it up to the 
distal esophagus without any tension for the anastomosis.

In the current study, the mean number of lymph nodes removed 
was 24.6 in the TG group and 18.8 in the PG group, and the 
difference between the groups was not statistically significant. The 
main reason for the number of lymph nodes less than 25 in both 
groups can be explained by that D1 dissection was applied to seven 
patients in the TG group and to five patients in the PG group be-
cause the intraoperative determination of small peritoneal metas-
tases could not be detected preoperatively with imaging methods. 
In the literature, many studies have demonstrated that although 
fewer lymph nodes have been harvested in the PG than the TG, no 
statistically significant difference was found between the two surgi-
cal procedures regarding survival rates; the extent of resection has 
not affected the outcome once adequate resection margins have 
been reached (7, 9, 16, 17). The results of these studies were har-
monious with our manuscript. Moreover, even the dissected lymph 
node numbers have been statistically different between the groups; 
they did not lead to the altered survival. Therefore, the discrepancy 
between the two groups regarding the dissected lymph node num-
bers may not have any impact on clinical significance.

Reflux esophagitis is a major concern after PG. In several studies 
addressing this concern, it has been reported that direct anasto-
mosis between the esophagus and the remaining stomach may 
lead to significant gastroesophageal reflux, esophagitis, and stric-
ture at varying degrees (18, 19). Reflux symptoms after PG are 
one of the leading causes of pain and impaired quality of life after 
surgery in patients with gastric cancer. The use of various surgi-
cal anti-reflux methods has been recommended, including valvu-
loplasty plus fundoplasty, gastric tube reconstruction, jejunal in-
terposition and jejunal pouch placement (20, 21). Although these 
procedures are complex and time-consuming, they are generally 
successful in reducing reflux symptoms. In the current study, re-
flux symptoms were determined in 46.2% of the PG group and 
in 31.3% of the TG group after the operation. In eight of the 12 
patients with reflux symptoms in the PG group, as there was an 
insufficient length in the remaining stomach, the anastomosis was 
performed in an end-to-end fashion with the esophagus. Of the 18 
patients, in whom anastomosis was carried out with the addition of 
an antireflux modification, reflux symptoms were observed in only 
four patients (22%). We think that the extrinsic pressure from the 
top of the remnant stomach and formation of an acute angle at 
the esophagogastrostomy site helped prevent reflux esophagitis. 
From the evaluation of relevant current literature and the results 
obtained in the current study, one may suggest that the frequency 
of postoperative reflux symptoms in patients following PG could be 
effectively reduced by surgical antireflux techniques without com-
promising the principles of surgical oncology (12, 21).

Many studies have reported that quality of life, especially in the 
early postoperative period, was much better for PG patients com-
pared to those for TG patients. The early period is very impor-
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tant, because, unfortunately, long-term survival is extremely low 
in gastric cancer patients. The results of the current study were 
consistent with the findings in the literature, as the time to oral 
feeding and reaching the target oral calorie intake was observed 
to be achieved more quickly with fewer problems in the PG group 
(8, 13, 22, 23). Moreover, since duodenal transit was preserved, 
the adverse effects of by-passing the duodenum were not docu-
mented. In a study by Nakane et al. (13), they reported that 14 PG 
and pyloroplasty patients showed better diet intake, recovery of 
body weight and gastric evacuation than patients without PG. We 
performed a pyloroplasty procedure in all PG patients with similar 
concerns to avoid pyloric function impairment and difficulties in 
the gastric evacuation that could be mainly caused by vagotomy. 
They also added that, as seen in the current study, the incidence 
of reflux symptoms were only higher in patients undergoing PG 
without any additional surgical modification to prevent reflux.

Aside from its retrospective nature, there were some additional 
limitations in the current study; the most important one is the low 
number of patients in both groups. The main aim of the study was 
to compare PG versus TG in operated gastric cancer patients with 
regards to reflux symptoms and the number of dissected lymph 
nodes. Although there were no statistically significant differences 
between the two groups (p-values were 0.08 and 0.06, respec-
tively), these values may change and reach statistical significance 
if the number of patients increases. Therefore, the results of this 
single-center and retrospective study should be prospectively 
reevaluated with further similar studies, including larger numbers 
of patients.

CONCLUSION

In the surgical treatment of proximal gastric cancers, PG was per-
formed with an anti-reflux technique, which may be an alternative 
to TG, providing better functional results without compromising 
oncologic principles.

Ethics Committee Approval: The Yozgat Bozok University Clinical Re-
search Ethics Committee granted approval for this study (date: 10.10.2018, 
number: 2017-KAEK-189_2018.10.10_08).

Informed Consent: Written informed consent was obtained from patients 
who participated in this study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept – TT, MP, FD, ES, HA; Design – TT, 
MP, FD, ES, HA; Supervision – TT, MP, FD, ES, HA; Materials – TT, HA, 
ES; Data Collection and/or Processing – TT, MP, HA; Analysis and/or 
Interpretation – TT, HA; Literature Search – TT, MP, HA; Writing – TT, 
HA; Critical Reviews – TT, HA, FD.

Conflict of Interest: The authors have no conflict of interest to declare.

Financial Disclosure: The authors declared that this study has received 
no financial support.

REFERENCES

1. Ferlay J, Shin HR, Bray F, Forman D, Mathers C, Parkin DM. Esti-
mates of worldwide burden of cancer in 2008: GLOBOCAN 2008. Int 
J Cancer 2010; 127(12): 2893–917. [CrossRef]

2. Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman D. Global 

cancer statistics. CA Cancer J Clin 2011; 61(2): 69–90. [CrossRef]

3. Balakrishnan M, George R, Sharma A, Graham DY. Changing Trends 
in Stomach Cancer Throughout the World. Curr Gastroenterol Rep 
2017; 19(8): 36. [CrossRef]

4. Wu H, Rusiecki JA, Zhu K, Potter J, Devesa SS. Stomach carcinoma in-
cidence patterns in the United States by histologic type and anatomic site. 
Cancer Epidemiol Biomarkers Prev 2009; 18(7): 1945–52. [CrossRef]

5. Steevens J, Botterweck AA, Dirx MJ, van den Brandt PA, Schouten 
LJ. Trends in incidence of oesophageal and stomach cancer subtypes 
in Europe. Eur J Gastroenterol Hepatol 2010; 22(6): 669–78.

6. Dassen AE, Lemmens VE, van de Poll-Franse LV, Creemers GJ, 
Brenninkmeijer SJ, Lips DJ, et al. Trends in incidence, treatment 
and survival of gastric adenocarcinoma between 1990 and 2007: a 
population-based study in the Netherlands. Eur J Cancer 2010; 46(6): 
1101–10. [CrossRef]

7. Sugoor P, Shah S, Dusane R, Desouza A, Goel M, Shrikhande SV. 
Proximal gastrectomy versus total gastrectomy for proximal third gas-
tric cancer: total gastrectomy is not always necessary. Langenbecks 
Arch Surg 2016; 401(5): 687–97. [CrossRef] 

8. Rosa F, Quero G, Fiorillo C, Bissolati M, Cipollari C, Rausei S, et al. 
Total vs proximal gastrectomy for adenocarcinoma of the upper third 
of the stomach: a propensity-score-matched analysis of a multicenter 
western experience (On behalf of the Italian Research Group for Gas-
tric Cancer-GIRCG). Gastric Cancer 2018; 21(5): 845–52. [CrossRef] 

9. Chen YC, Lu L, Fan KH, Wang DH, Fu WH. Proximal gastrectomy 
versus total gastrectomy for adenocarcinoma of the esophagogastric junc-
tion: a meta-analysis. J Comp Eff Res 2019; 8(10): 753–66. [CrossRef]

10. Zhu Z, Wu P, Du N, Li K, Huang B, Wang Z, et al. Surgical choice of 
proximal gastric cancer in China: a retrospective study of a 30-year 
experience from a single center in China. Expert Rev Gastroenterol 
Hepatol 2019; 13(11): 1123–28. [CrossRef]

11. Wang S, Lin S, Wang H, Yang J, Yu P, Zhao Q, et al. Reconstruc-
tion methods after radical proximal gastrectomy: A systematic review. 
Medicine (Baltimore) 2018; 97(11): e0121. [CrossRef]

12. Tokunaga M, Hiki N, Ohyama S, Nunobe S, Miki A, Fukunaga T, et 
al. Effects of reconstruction methods on a patient’s quality of life after a 
proximal gastrectomy: subjective symptoms evaluation using question-
naire survey. Langenbeck’s Arch Surg 2009; 394(4): 637–41. [CrossRef]

13. Nakane Y, Michiura T, Inoue K, Sato M, Nakai K, Ioka M, et al. Role of 
pyloroplasty after proximal gastrectomy for cancer. Hepatogastroen-
terology 2004; 51(60): 1867–71.

14. Kurt A, Matlim T, Asoglu O. Does the number of lymph nodes har-
vested reflect the width of lymphadenectomy in gastric carcinoma? Re-
sults of a prospective comparative study. CMJ 2019; 41(2): 432–42.

15. Kurokawa Y, Takeuchi H, Doki Y, Mine S, Terashima M, Yasuda T, et 
al. Mapping of Lymph Node Metastasis From Esophagogastric Junc-
tion Tumors: A Prospective Nationwide Multicenter Study. Ann Surg. 
2019 Aug 8. doi: 10.1097/SLA.0000000000003499. [Epub ahead 
of print]. [CrossRef]

16. Huh YJ, Lee HJ, Oh SY, Lee KG, Yang JY, Ahn HS, et al. Clinical 
Outcome of Modified Laparoscopy-Assisted Proximal Gastrectomy 
Compared to Conventional Proximal Gastrectomy or Total Gastrec-
tomy for Upper-Third Early Gastric Cancer with Special References 
to Postoperative Reflux Esophagitis. J Gastric Cancer 2015; 15(3): 
191–200. [CrossRef]

17. An JY, Youn HG, Choi MG, Noh JH, Sohn TS, Kim S. The difficult 
choice between total and proximal gastrectomy in proximal early gas-
tric cancer. Am J Surg 2008; 196(4): 587–91. [CrossRef]

18. Yamashita Y, Yamamoto A, Tamamori Y, Yoshii M, Nishiguchi Y. Side 
overlap esophagogastrostomy to prevent reflux after proximal gastrec-
tomy. Gastric Cancer 2017; 20(4): 728–35. [CrossRef]

https://doi.org/10.1002/ijc.25516
https://doi.org/10.3322/caac.20107
https://doi.org/10.1007/s11894-017-0575-8
https://doi.org/10.1158/1055-9965.EPI-09-0250
https://doi.org/10.1016/j.ejca.2010.02.013
https://doi.org/10.1007/s00423-016-1422-3
https://doi.org/10.1007/s10120-018-0804-3
https://doi.org/10.1007/s10120-018-0804-3
https://doi.org/10.1080/17474124.2019.1689816
https://doi.org/10.1097/MD.0000000000010121
https://doi.org/10.1007/s00423-008-0442-z
https://doi.org/10.7197/223.vi.514881
https://doi.org/10.1097/SLA.0000000000003499
https://doi.org/10.5230/jgc.2015.15.3.191
https://doi.org/10.1016/j.amjsurg.2007.09.040
https://doi.org/10.1007/s10120-016-0674-5


Talih et al. A Comparison of Proximal Versus Total GastrectomyErciyes Med J 2020; 42(3): 271–5 275

19. Kim JW, Yoon H, Kong SH, Kim J-S, Paeng JC, Lee HJ, et al. Analysis 
of esophageal reflux after proximal gastrectomy measured by wireless 
ambulatory 24-hr esophageal pH monitoring and TC-99m diisopropy-
liminodiacetic acid (DISIDA) scan. J Surg Oncol 2010; 101(7): 626–33.

20. Nakamura M, Nakamori M, Ojima T, Katsuda M, Iida T, Hayata K, et 
al. Reconstruction after proximal gastrectomy for early gastric cancer 
in the upper third of the stomach: an analysis of our 13-year experi-
ence. Surgery 2014; 156(1): 57–63. [CrossRef]

21. Nakamura M, Yamaue H. Reconstruction after proximal gastrectomy 
for gastric cancer in the upper third of the stomach: a review of the 

literature published from 2000 to 2014. Surg Today 2016; 46(5): 
517–27. [CrossRef]

22. Lochman P, Kočí J, Páral J. Quality of life after proximal gastrectomy 
a review. Kvalita života po proximální resekci žaludku - přehledový 
článek. Rozhl Chir 2018; 97(8): 368–72.

23. Nishigori T, Okabe H, Tsunoda S, Shinohara H, Obama K, Hosogi H, 
et al. Superiority of laparoscopic proximal gastrectomy with hand-sewn 
esophagogastrostomy over total gastrectomy in improving postoper-
ative body weight loss and quality of life. Surg Endosc 2017; 31(9): 
3664–72. [CrossRef]

https://doi.org/10.1002/jso.21560
https://doi.org/10.1016/j.surg.2014.02.015
https://doi.org/10.1007/s00595-015-1185-4
https://doi.org/10.1007/s00464-016-5403-y



