
Journal of Minimally Invasive Surgery Journal of Minimally Invasive Surgery Vol. Vol. 2424. No. . No. 44, , 20212021 https://doi.org/10.7602/jmis.https://doi.org/10.7602/jmis.20212021..2424..44..175175

Restoration for the foregut surgery: bridging gaps between Restoration for the foregut surgery: bridging gaps between 
foregut surgery practice and academiaforegut surgery practice and academia

Ye-lim Shin1, Shin-Hoo Park2, Yeongkeun Kwon2, Chang Min Lee2, Sungsoo Park2

1Department of Medicine, Korea University College of Medicine, Seoul, Korea 
2Division of Foregut Surgery, Department of Surgery, Korea University College of Medicine, Seoul, Korea

Foregut surgery largely involves benign diseases, and not only malignant diseases. However, for foregut 
surgeons in Asia, this fact has not been extensively utilized in their clinical practice due to the high burden 
of gastric cancer surgery. Although the prevalence of gastroesophageal reflux disease (GERD) in Eastern 
Asia, including Korea, is increasing, antireflux surgery (ARS) is still a fairly rare procedure in Korea. ARS is 
effective as proton pump inhibitors and is cost-effective compared to continuous double-dose proton pump 
inhibitors in patients with severe GERD. Therefore, we should focus on ARS as a treatment option for 
GERD also in Asian population. Similarly, although bariatric/metabolic surgery is effective in weight 
reduction and diabetes mellitus (DM) remission in patients with morbid obesity or DM, bariatric/metabolic 
surgery is only performed in a limited number of patients. Given that the prevalence of obesity and DM is 
continuously increasing in Korea, bariatric/metabolic surgery should become an interest among Korean 
foregut surgeons and should be considered a treatment for obesity and DM. Furthermore, there are new 
surgical fields that can control both benign and malignant diseases. Oncometabolic surgery is a field under 
foregut surgery that treats both malignant and benign components of a condition, an example being the 
control of metabolic syndrome while performing gastric cancer surgery. Therefore, in future gastric cancer 
treatment, oncometabolic surgery can be applied to patients with gastric cancer accompanied by obesity or 
metabolic syndrome. 
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INTRODUCTION

In the f ield of foregut surgery, common stomach conditions 
include peptic ulcer disease, stress gastritis, gastric cancer, gas-
troesophageal ref lux disease (GERD), hiatal hernia, and mor-
bid obesity [1]. In other words, foregut surgery largely involves 
benign diseases, and not only malignant diseases. However, for 
foregut surgeons in Asia, this knowledge has not been exten-
sively utilized in their clinical practice due to the high burden of 
gastric cancer surgery. In fact, in terms of surgical performance 
in gastric cancer, the surgical trend over the past 10 years indi-

cates a declining trend in gastrectomy rates (from 84.7% in 2011 
to 46.84% in 2020), although bariatric surgery and antiref lux 
surgery (ARS) rates increased from 0% to 25.95% and 0.55% to 
14.58%, respectively. 

Gastric cancer is the fifth most common cancer globally and 
the second most common in Korea. While the incidence of gas-
tric cancer is decreasing in developed countries [2,3], its incidence 
in Korea increased from 1999 to 2011 yet decreased thereafter [4]. 
In contrast, the prevalence of refractory GERD, class III obesity, 
and type 2 diabetes mellitus (DM) in individuals aged ≥30 years 
in Korea has increased to 1.9% in 2016, 0.81% in 2018, and 13.8% 
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in 2018, respectively [5–7]. 
While there is an increase in proportion of benign diseases, the 

same cannot be said for the actual practice proportion in Korea; 
that is, there is a clear gap between practice and academia. More-
over, we have observed the changing trend in disease entities 
from malignant to benign as well as metabolic disorders due to 
developments in diagnostic and treatment methods. While some 
of these are well-known from medical textbooks, others have 
been newly adopted as sophisticated entities.

Therefore, it is time to build a new foregut surgery field by re-
ducing the gap between the academia and the practice of foregut 
surgery. Although subepithelial tumors and chemotherapy are 
foregut surgical fields, they are excluded from this study because 
they are already deeply embedded in current practice.

TRENDS IN ANTIREFLUX SURGERY

GERD is a disease that causes troublesome symptoms due to re-
f lux of stomach contents; it also increases the risk of esophageal 
adenocarcinoma. Hence, GERD is an important foregut disease 
that requires intensive monitoring and treatment. The prevalence 
of GERD is increasing globally, with a high prevalence in North 
America, Australia, Oceania, and Northern Europe, yet a low 
prevalence in Eastern Asia [8].

Many patients who receive treatment with proton pump inhib-
itors (PPI) continue to exhibit symptoms [9,10]. In fact, the num-
ber of patients who receive PPI treatment for more than 12 weeks 
has been gradually increasing [5]. This signifies that there is an 
increase in the prevalence of refractory GERD. The indications 
for ARS are as follows: (1) failed antiacid medication, (2) wanted 
to receive the surgery even after successful anti-acid medication, 
(3) with complications of continuous acid exposure (e.g., Barrett 
esophagus, peptic stricture), and (4) with extraesophageal symp-
toms [11,12]. ARS has been shown to relieve symptoms of GERD 
and has been deemed effective in patients with refractory GERD 
[13,14]. In Western medicine, ARS for GERD is considered a com-
mon surgical procedure in the upper gastrointestinal field [15]; 
however, there is a lack of awareness of this surgical option in 
Korea.

Despite having lower numbers than Western Asia, the preva-
lence of GERD in Eastern Asia, including Korea, is still increas-
ing [16,17]. In addition, the prevalence of refractory GERD in 
Korea has increased to 1.9% in 2016 [5]. ARS is still a fairly rare 
procedure in Korea, although trends do point to an increase, 
with 78 cases recorded in 2018 [18]. Interest in ARS has recently 
been growing in Korea. The Korean Anti-Ref lux Surgery Study 
Group was established in 2010 and actively studies the procedure. 
According to a prospective study conducted in Korea, four as-
pects of GERD (i.e., heartburn, acid regurgitation, dysphagia, and 
atypical symptoms) improved after ARS. In addition, the GERD-

related quality of life score also improved [19]. These findings 
suggest that ARS may be an effective method for controlling 
GERD symptoms in Korea. This is supported by another study, 
wherein 90.3% of typical symptoms and 73.5% of atypical symp-
toms were completely or partially resolved at 1-year follow-up. It 
also revealed that, in terms of surgical complications, it was not 
inferior to the Western trial [20].

Park et al. [21] found that ARS was much more effective and 
less expensive than continuous PPI double-dose administration 
in patients with severe GERD. The 9-year follow-up cumula-
tive cost of ARS ($9,306.70) was lower than that of PPI therapy 
($9,521.20). In other words, ARS may be more cost-effective than 
long-term maintenance therapy with PPI. Therefore, ARS war-
rants more interest from Korean foregut surgeons and should be 
considered a treatment for GERD.

BARIATRIC/METABOLIC SURGERY

Buchwald et al. [22] found that bariatric/metabolic surgery re-
sulted in a 61.2% excess weight loss in patients. Other obesity 
comorbidities were also resolved, such as DM in 86% of patients, 
hypertension in 78.5%, obstructive sleep apnea in 83.6%, and hy-
perlipidemia in 70% of the patients. A total of 1,903,273 patients 
underwent bariatric surgery in the United States from 1993 to 
2016, with an increasing annual trend observed (from 8,631 pa-
tients in 1993 to 162,969 patients in 2016) [23]. The United States 
National Institute of Health suggested that surgical therapy be 
indicated for patients with morbid obesity (with a body mass 
index [BMI] ≥ 40 kg/m2, or BMI ≥ 35 kg/m2 in the presence of 
significant comorbidities) [22]. According to a study by Mingrone 
et al. [24], Roux-en-Y gastric bypass and biliopancreatic diversion 
were found to be more effective than medical treatment for long-
term control of hyperglycemia and overall metabolic profile. 

In contrast, the indications for bariatric and metabolic surgery 
in Korea are as follows: (1) BMI ≥ 35 kg/m2 (obese class III), or (2) 
BMI ≥ 30 kg/m2 (obese class II) with comorbidities and if non-
operative treatment fails to result in weight loss [25]. The Korean 
indication has a lower BMI cutoff than the Western indication, 
and in fact, Korean patients are less obese than Western patients. 
According to the Korea Obesity Fact sheet, there has been an 
increase in prevalence of overall obesity since 2009, with class III 
obesity increasing to 0.81% in 2018 [6]. In the type 2 DM patient 
group of Korea University Hospital, BMI of >30 kg/m2 was seen 
in 10.7% of the patients, which was an indication for surgery. 
Therefore, when performing bariatric/metabolic surgery in Ko-
rea, patients with a BMI of 30–35 kg/m2 should be carefully con-
sidered. 

Interest in bariatric surgery among foregut surgeons in Korea 
is significantly lower than that in the United States, with only 
1,686 surgeries performed in 2013 [26]. This lack of interest could 
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become a problem because, although the BMI of Asians is lower 
than that of Western counterparts, Asians have a higher percent-
age of subcutaneous fat [27] and prevalence of cardiovascular 
disease [28]. Moreover, the prevalence of obesity and type 2 DM 
in Korea has gradually increased, reaching 35.7% and 13.7% in 
2018, respectively [7,29]. Therefore, Korean foregut surgeons 
should not ignore bariatric surgery. 

According to previous studies that focused on Koreans, bariat-
ric surgery was found to be superior to conventional treatment 
in terms of weight reduction and maintenance in both short-
term and long-term follow-up [30]. In addition, bariatric surgery 
in patients with a BMI of >30 kg/m2 was more cost-effective than 
nonsurgical treatment in Koreans as well as Westerners [31]. Ef-
fects on comorbidities should also be highlighted; the type 2 DM 
remission effect was noted to be better in Asians than in non-
Asian populations [32]. 

Although the number of bariatric surgeries in Korea is still 
fewer than that in the West, bariatric surgery is effective in 
weight reduction and DM remission. Therefore, bariatric surgery 
should become an interest among Korean foregut surgeons and 
be considered a treatment for obesity and DM. Since a major-
ity of known literature focuses on the Western population, it is 
recommended that active research should be done on bariatric 
surgeries in Korea.

ONCOMETABOLIC SURGERY: A NEW 
SURGICAL MODALITY INCORPORATING 
CANCER AND METABOLIC TREATMENT

Fundamentally, there are benign and malignant components 
in foregut surgery. Is there any surgical technique that can de-
termine the effects of both? Kwon et al. [33] found that 25% of 
patients who underwent conventional gastrectomy experienced 
DM remission 3 years after surgery. Six variables (i.e., BMI, type 
of gastrectomy, age, fasting plasma glucose levels, number of oral 
hypoglycemic agents, and insulin use/non-use) were found to 
predict the likelihood of DM remission [34]. Therefore, it is nec-
essary to consider onco-bariatric surgery, which can be used to 
control not only gastric cancer but also metabolic syndrome and 
body weight, as a treatment option. 

Oncometabolic surgery is a field under foregut surgery that 
tackles both malignant and benign components of a condition, 
an example being the control of metabolic syndrome while 
performing gastric cancer surgery. While bariatric/metabolic 
surgery targets obese patients, oncometabolic surgery targets 
gastric cancer patients regardless of their weight. Therefore, it is 
imperative to study patients with low BMI when approaching 
oncometabolic surgery. Kwon et al. [34] studied patients with low 
BMI and underwent radical subtotal gastrectomy. The type 2 
DM remission rate at 2-year follow-up was 39.1% in patients who 

underwent Billroth I reconstruction and 47.9% in the Billroth II 
reconstruction group. In another study, the type 2 DM remission 
rate at 2- and 5-year follow-up of patients was 55.7% and 50%, 
respectively [35]. Oncometabolic surgery was also effective in the 
low BMI patient group, but conversely, preoperative BMI was 
also a factor that inf luenced type 2 DM control [35]. 

Therefore, in future gastric cancer treatment guidelines, on-
cometabolic surgery can be applied to patients with obesity or 
metabolic syndrome. In cases of stage I gastric cancer, sleeve 
gastrectomy or resectional Roux-en-Y gastric bypass may be per-
formed instead of endoscopic resection, while long-limb Roux-
en-Y reconstruction may be performed in other cases.

CONCLUSION

ARS, bariatric/metabolic surgery, and onco-bariatric surgery are 
treatment methods rarely performed in Korea despite being more 
effective than current medical treatments. Foregut surgeons will 
need to pay closer attention to benign diseases and their treat-
ment, owing to their increasing prevalence. Moreover, gastric 
cancer guidelines should recommend a method that combines 
bariatric/metabolic surgery to achieve their combined effects.
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