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INTRODUCTION

The ultimate goal of bariatric surgery is weight loss and the 
resolution of obesity-related comorbidities to improve psy-
chosocial functioning and quality of life (QoL) in morbidly 
obese patients. Food quality and tolerance are integral parts 
of QoL after bariatric surgery. Patients are recommended to 
have small meals, to eat slowly, and to chew food well to avoid 

problems. Accordingly, QoL can be influenced after restrictive 
surgery. That is, unlike gastric bypass (a mixed type of sur-
gery), reduced gastric volume and high intragastric pressure 
cause regurgitation and/or vomiting after overeating or eating 
food rapidly. Laparoscopic greater curvature plication (LGCP) 
is a new, cost effective, alternative restrictive weight loss sur-
gery with the potential to reduce complications associated 
with gastric banding and sleeve gastrectomy. The procedure 
creates a smaller stomach without cutting the stomach or im-
plant use. Furthermore, LGCP is potentially reversible and 
has a very low leakage rate. However, it has not been approved 
by the Food and Drug Administration and awaits Institutional 
Review Board approval, according to the ASMBS statement,1 
mainly because of concerns of rare, but serious complications, 
such as gastric obstruction or leakage, and because informa-
tion on long-term outcomes is limited. Although several stud-
ies have reported good short-term results after LGCP,2-8 con-
cerns remain regarding emesis, sialorrhea, and vomiting during 
the immediate postop period9 and long-term results. Howev-
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er, our early experience with LGCP indicates patients tolerate 
small amounts of solid food after one or two postoperative 
months, during which critical swelling subsides, and that these 
smaller amounts resulted in a feeling of ‘fullness’. Furthermore, 
due to the absence of an ‘obstructing’ foreign body, such as a 
gastric band, it appears that eating behavior is relatively ‘nor-
mal’ after several postoperative months. In the present study, 
we sought to determine whether quality of eating and QoL af-
ter LGCP are comparable to those after other restrictive proce-
dures. In addition, we analyzed and compared food tolerance 
scores (FTS) and QoL scores of LGCP patients with those of 
others that underwent laparoscopic adjustable gastric band-
ing (LAGB) or laparoscopic sleeve gastrectomy (LSG) at our 
institute. 

MATERIALS AND METHODS

In this cross-sectional study, quantitative, analytical, and obser-
vational methodologies were used to assess patients that un-
derwent one of three types of gastric restrictive surgery: LAGB, 
LGCP, or LSG at the Gil Medical Center (Gachon University, 
Incheon, Korea) from January 2012 to December 2013. These 
dates were selected in order to recruit patients within 2 years 
of surgery. Questionnaires were administrated to patients with 
an uncomplicated postoperative course pre- and postopera-
tively (at least 3 months after surgery) during follow-up outpa-
tient visits or by e-mail, post, or telephone. We followed guide-
lines issued by the Asian Consensus Meeting on Metabolic 
Surgery (ACMOM 2008, Trivandrum, India) for body mass in-
dex (BMI) restriction by bariatric surgery (http://www.acmoms.
com/acmom_2008.html). Given the absence of an absolute 
medical contraindication, the surgical techniques used were 
based on patient preferences. Informed consent was obtained 
from all patients, and all that underwent LGCP were specifi-
cally informed of its experimental nature. The ethical commit-
tee at our institution approved the study protocol. 

Operative technique and postoperative management 
All 85 operations were performed by a single laparoscopic sur-
geon (S.M.K.). The pars flaccida technique with three gastro-
gastric sutures was adopted for all gastric banding procedures. 
Band adjustment was serially performed at one month inter-
vals until patients reached the ‘green zone’. During LGCP, after 
gastrolysis of the greater omentum from the greater curvature 
of the stomach, a Bougie (36 Fr) was inserted by an anesthesi-
ologist to guide the infolding procedure. Gastric infolding was 
performed using two layers of nonabsorbable sutures (inner 
interrupted and outer continuous 2-0 Ethibond®) from 3 cm 
above the pylorus to 2 cm below the esophagogastric junction. 
A gastrograffin UGI swallow study was performed within 48 
hours of surgery to determine the presence of luminal obstruc-
tion or leakage. Patients were discharged after they tolerated a 

liquid diet (100 cc/hr). For LSG, after gastrolysis of the greater 
omentum from the greater curvature, a Bougie (36 or 40 Fr) was 
inserted to guide gastric resection, which was performed using 
five to seven 60 mm staples. A seroserosal reinforcement su-
ture was placed using 2-0 Vicryl®. Fibrin glue and a JP drain 
were routinely used.

Analysis of surgical treatment outcomes and the 
questionnaire study
Data on patient numbers, operative procedures, genders, ages, 
perioperative BMIs, percentage excess weight losses (%EWL), 
and complications were collected during follow-up. Food tol-
erance and QoL were assessed using FTS, the 36-item gastro-
intestinal quality of life index (GIQLI), and the Medical Out-
comes Study Short-Form 36 (SF-36) questionnaire. These three 
questionnaires were administrated to patients with an uncom-
plicated postoperative course pre- and postoperatively (at least 
3 months after surgery) during follow-up outpatient visits or by 
e-mail, post, or telephone.

 

The food tolerance score (FTS) questionnaire 
FTS is a self-administered, one page questionnaire that is used 
to evaluate degree of food tolerance following bariatric sur-
gery.10 Patient satisfaction regarding food intake is scored be-
tween 1 (very poor) and 5 (excellent) points, and food tolerance 
between 0 and 16 points for eight specific types of food. Toler-
ance of each food was awarded 2 points if the patient could eat 
it without difficulty, 1 point if the patient could eat it with some 
difficulties/restrictions, and 0 points if the patient could not eat 
it at all. Vomiting/regurgitation was scored between 0 and 6 
points as follows: daily vomiting or regurgitation, 0 points; three 
or more times a week, 2 points; up to twice a week, 4 points; 
never, 6 points. Thus, scores varied between 1 and 27, where 27 
indicated excellent food tolerance.

GI quality of life index (GIQLI)
GIQLI is an instrument that was designed in the early 1990s by 
Eypasch, et al.11 to assess health-related QoL in clinical studies 
of GI disease and in daily clinical practice. The questionnaire 
measures the following four domains: GI symptoms (19 ques-
tions), physical function (PF) (7 questions), emotional function 
(5 questions), and social function (5 questions). Each question 
is scored from 0 to 4 (0 being the worst and 4 the best option). 
The maximum possible score is 144.

Short-form 36 health status survey (SF-36)
The SF-36 measures the following eight subscales: PF, role lim-
itations due to a physical problem (RP), role limitations due to 
an emotional problem (RE), energy/fatigue (EF), emotional 
wellbeing (EWB), social functioning (SF), bodily pain (BP), 
and general health (GH). These eight subscales compose two 
distinct higher order summary scales: 1) the physical compo-
nent summary scale (PCS), which is mainly based on PF, RP, 
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BP, GH, and 2) the mental component summary scale (MCS), 
which is mainly based on RE, EF, EWB, and SF.

The Health Related Quality of Life (HRQoL) questionnaire 
was completed by all 85 patients before and after surgery. Writ-
ten informed consent was obtained from all participants. The 
analysis was performed using the Statistical Package for the So-
cial Sciences for Windows version 15.0 (SPSS Inc., Chicago, IL, 
USA). Kruskal-Wallis and Mann-Whitney tests were used to de-
termine the significances of intergroup differences with respect 
to demographic data, food tolerance, GIQLI scores, and SF-36 
scores and component scale scores of SF-36. Significances 
(p<0.05) were adjusted using Bonferroni’s post-hoc correction.

RESULTS

From January 2012 to December 2013, a total of 170 patients 
underwent LAGB (n=93), LGCP (n=25), or LSG (n=52). After ex-
cluding patients who did not respond to our request to partic-
ipate (n=67) or whose responses were inadequate (n=18), 85 

patients were eligible for this study. These patients were allo-
cated to the LAGB (n=45), LGCP (n=22), or LSG (n=18) groups. 
Baseline and perioperative demographic data of these patients 
are listed in Table 1. The percentage of females and mean pa-
tient age were higher (100%, p=0.01; 36.5 years, p=0.02, re-
spectively) in the LGCP group than in the LAGB or LSG groups. 
Preoperative BMIs were 38.8±5.2 (LAGB), 36.2±9.2 (LGCP), 
and 39.5±4.7 (LSG), and BMIs at last follow-up visits were 
29.3±4.9 (LAGB), 28.6±6.2 (LGCP), and 28.1±4.3 (LSG). BMIs 
before and after surgery were not significantly different among 
the three groups (p=0.195, 0.686, respectively). There were no 
intra-operative or major postoperative complications. No pa-
tient required reoperation due to an early complication. In 
this study, %EWL values were 65.4±27.0% (LAGB), 65.6± 
25.2% (LGCP), and 82.7±21.7% (LSG). Mean %EWL was sig-
nificantly higher in the LSG group than in the other two groups 
during the study period (p=0.044).

Food tolerance scores (FTS)
Food tolerance questionnaire results are presented in Table 2 
and Fig. 1. Satisfaction scores with current eating (1–5 points) 
in the LAGB, LGCP, and LSG groups were 3.56±0.66, 4.27±0.55, 
and 4.22±0.65, respectively (p<0.01 LGCP vs. LAGB; p<0.01 LSG 
vs. LAGB). Mean food tolerances (0–16 points) were 10.27± 
2.80, 12.95±3.48, and 13.11±1.97, respectively (p<0.01 LGCP vs. 
LAGB; p<0.01 LSG vs. LAGB). Food tolerances for specific food 
types are shown in Fig. 1. Mean vomiting/regurgitation scores 
(0–6 points) in the LAGB, LGCP, and LSG groups were 2.13± 
1.67, 3.73±1.12, and 4.00±1.37, respectively (p<0.01 LGCP vs. 
LAGB; p<0.01 LSG vs. LAGB), and mean total FTS scores (1–27 
points) were 15.96±4.39, 20.95±4.30, and 21.33±2.74, respec-
tively (p<0.01 LGCP vs. LAGB; p<0.01 LSG vs. LAGB) (Table 2). 
For all domains (satisfaction with current eating, food toler-
ance, vomiting/regurgitation, and total FTS), the LAGB group 
had significantly poorer scores than the LGCP or LSG group 
(p<0.01 LGCP vs. LAGB; p<0.01 LSG vs. LAGB).

GI quality of life index (GIQLI)
Total mean GIQLI scores of the LAGB, LGCP, and LSG groups 

Table 1. Baseline and Perioperative Demographics and Follow-Up Data 
of the Study Subjects (n=85)

LAGB LGCP LSG p value
n 45 22 18
Female (%) 39 (86.7) 22 (100) 12 (66.7) 0.01
Age (yr) 30.8±7.0 36.5±10.0 32.3±8.5 0.02

Follow-up (month)
10.2±6.3
(3.2–24.4)

7.6±3.3
(3.6–15.0)

9.9±6.6
(4.7–25.7)

0.207

BMI
Preop 38.8±5.2 36.2±9.2 39.5±4.7 0.195
Last FU 29.3±4.9 28.6±6.2 28.1±4.3 0.686

EWL (%) 65.4±27.0 65.6±25.2 82.7±21.7* 0.044
Complication - - -
LAGB, laparoscopic adjustable gastric banding; LGCP, laparoscopic greater 
curvature plication; LSG, laparoscopic sleeve gastrectomy; BMI, body mass 
index; FU, follow-up; EWL, excess weight loss.
Results are presented as means±standard deviations. Surveys were con-
ducted at a single time point postoperatively.
*p<0.05 LSG vs. LAGB. 

Table 2. Individual and Total Food Tolerance Scores for the Three Patient Groups

Satisfaction of current eating Food tolerance VRS Total FTS 
LAGB (n=45) 3.56±0.66 10.27±2.80 2.13±1.67 15.96±4.39
LGCP (n=22) 4.27±0.55* 12.95±3.48* 3.73±1.12* 20.95±4.30*
LSG (n=18) 4.22±0.65† 13.11±1.97† 4.00±1.37† 21.33±2.74†

VRS, vomiting/reflux score; FTS, food tolerance score; LAGB, laparoscopic adjustable gastric banding; LGCP, laparoscopic greater curvature plication; LSG, lapa-
roscopic sleeve gastrectomy.
The means±SDs of individual and total food tolerance scores for the three patient groups. Patient satisfaction with current food intake was scored between 1 
(very poor) and 5 (excellent) points. Food tolerance was awarded between 0 and 16 points: for 8 types of food (2 points if the patient could eat the food type 
without any particular difficulty, 1 point if he/she could eat it with some difficulties/restrictions, and 0 points if he/she could not eat it at all). Vomiting/regurgita-
tion were scored using a 7-point scale (0 to 6 points): daily vomiting or regurgitation, 0 points; three or more times a week, 2 points; up to twice a week, 4 
points; never, 6 points. Total FTS scores therefore varied between 1 and 27 (27 meaning excellent food tolerance). Results are presented as means±standard 
deviations.
*p<0.01 LGCP vs. LAGB, †p<0.01 LSG vs. LAGB.
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before and after surgery were 108.64±22.65, 102.23±29.35, and 
93.11±29.79 (preop) and 105.24±13.21, 108.91±16.34, and 
111.89±12.13 (postop), respectively. No significant intergroup 
difference was found for total GIQLI scores. However, mean 
changes in GIQLI domain scores before and after operation in 
the three groups were significantly different for symptoms 

(-8.84±7.76, -4.55±7.73, and 3.22±17.00, p<0.01 LSG vs. LAGB), 
emotion (0.82±4.48, 4.50±5.23, and 5.5±7.05, p<0.05 LGCP vs. 
LAGB, p<0.01 LSG vs. LAGB), and total GIQLI (-3.40±20.58, 
6.68±22.29, and 18.78±29.28, p<0.01 LSG vs. LAGB) (Table 3, 
Fig. 2).

Fig. 1. The mean tolerance scores for eight specific types of food. 2 points were awarded if a patient could eat the food type without any particular 
difficulty, 1 point if he/she could eat it with some difficulties/restrictions, and 0 points if he/she could not eat it at all. *p<0.05. LAGB, laparoscopic ad-
justable gastric banding; LGCP, laparoscopic greater curvature plication; LSG, laparoscopic sleeve gastrectomy.
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Table 3. Individual and Total GIQLI Scores for the Three Patient Groups

Symptom Emotional Physical Social Total scores
Preop GLQLI

LAGB 62.44±9.63 12.98±5.02 18.73±7.74 14.49±5.41 108.64±22.65
LGCP 61.77±2.22 10.05±5.95 16.77±7.43 13.64±6.14 102.23±29.35
LSG 56.44±14.66 10.11±6.44 14.00±8.26 12.56±5.07 93.11±29.79

Postop GLQLI
LAGB 53.60±8.53 13.80±3.08 20.73±3.35 17.11±2.52 105.24±13.21
LGCP 57.23±7.61 14.55±4.62 19.86±4.87 17.27±2.29 108.91±16.34
LSG 59.67±8.54* 15.67±2.28 19.44±4.37 17.11±2.19 111.89±12.13

Change of GLQLI 
LAGB -8.84±7.76 0.82±4.48 2.00±7.66 2.62±5.44 -3.40±20.58
LGCP -4.55±7.73 4.50±5.23* 3.09±6.71 3.64±6.55 6.68±22.29
LSG 3.22±17.00† 5.56±7.05† 5.44±6.78 4.56±5.92 18.78±29.28†

GIQLI, GI quality of life index; LAGB, laparoscopic adjustable gastric banding; LGCP, laparoscopic greater curvature plication; LSG, laparoscopic sleeve gastrectomy.
Means±SDs of total and domain scores for the GIQLI before and after operation and means±SDs of differences before and after surgery. Mean±SD total 
scores for GIQLI in the three patient groups (LAGB, LGCP, LSG) before and after operation were 108.64±22.65, 102.23±29.35, and 93.11±29.79 (preop) and 
105.24±13.21, 108.91±16.34, 111.89±12.13 (postop), respectively. No significant intergroup differences were found in total GIQLI scores. However, mean 
changes in GIQLI scores before to after operation in the LAGB, LGCP, and LSG groups were significantly different for the symptom domain (-8.84±7.76, 
-4.55±7.73, and 3.22±17.00), the emotional domain (0.82±4.48, 4.50±5.23, and 5.56±7.05), and for total scores (-3.40±20.58, 6.68±22.29, and 18.78±29.28). 
Results are presented as means±standard deviations.
*p<0.05 vs. the LAGB group, †p<0.01 vs. the LAGB group. 
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Short-form 36 health status survey (SF-36)
Of the eight SF-36 subscales, preoperative PF and GH domain 
scores were lower in the LGCP and LSG groups than in the 
LAGB group (p<0.05 LGCP vs. LAGB, p<0.05 LSG vs. LAGB). 
Postoperatively, mean PF domain score remained significant-
ly lower in the LGCP and LSG groups than in the LAGB group 
(p<0.01 LGCP vs. LAGB, p<0.01 LSG vs. LAGB). Postoperative 
mean EWB domain score was significantly higher in the LSG 
group than in the LAGB or LGCP groups (p<0.05). Mean im-
provements in EWB scores were significantly higher in the LSG 
group than in the LAGB or LGCP groups [7.8±19.0, 19.5±33.3, 
and 27.6±19.6, respectively (p<0.05)], and mean improvements 
in GH domain score in the three groups were 13.8±24.5, 30.9± 
20.2, and 35.6±16.2, respectively (p<0.01) (Table 4, Fig. 3). The 
preoperative PCS was significantly lower in the LSG group than 
in the LAGB group (p<0.05). However, mean improvement in 
PCS and in the mental component summary scale (MCS) were 
significantly greater in the LSG group (121.1±97.8 and 110.2± 
114.8) than in the LAGB/LGCP group (50.1±90.4 and 37.4± 
99.4/76.7±92.8 and 78.6±108.0) (p<0.05) (Table 5, Fig. 4).

Serial data (<6 months, >6 months) for %EWL, 
food tolerance, GIQLI, and SF-36 in each group 
All three procedures showed sustained weight loss at <6 
months and >6 months after surgery [44.6±15.2 vs. 89.1±14.9 
the LAGB group (p=0.000), 55.1±22.1 vs. 78.2±23.6 in the LGCP 
group (p=0.029), and 68.2±14.3 vs. 100.8±14.5 in the LSG group 
(p=0.000)]. %EWL was greater at <6 months and >6 months af-
ter surgery in the LSG group than in the LAGB or LGCP groups. 
Weight loss was inferior in the LGCP group than in the LSG 
group. Satisfaction with current eating scores increased signif-
icantly after 6 months in the LGCP group (3.9±0.3 vs. 4.7±0.5, 
p=0.000). Total FTS increased significantly after 6 months in the 

LSG group (19.8±1.0 vs. 23.3±3.1, p=0.004). In the LAGB group, 
postoperative total GIQLI scores were consistently lower than 
total preoperative GIQLI scores (-3.8±19.0 vs. -2.9±22.7, p= 
0.882), which was mainly caused by low symptom domain 
ΔGIQLI scores (-7.5±6.6 vs. -10.4±8.8, p=0.218). In the LGCP 
group, ΔGIQLI (total) scores were higher than preoperative 
total GIQLI scores after 6 months postoperatively (-0.7±25.8 vs. 
15.5±13.7, p=0.090), which was mainly caused by significantly 
higher symptom and physical domain scores [-7.7±8.2 vs. -0.8± 
5.4, p=0.034 (ΔGIQLI-symptoms) and 0.0±6.3 vs. 6.8±5.3, 

Fig. 2. Improvements in GIQLI scores before and after operation in the 
three study groups (LAGB, LGCP, LSG) were significantly different for 
symptom (-8.84±7.76, -4.55±7.73, and 3.22±17.00), emotion (0.82±4.48, 
4.50±5.23, and 5.56±7.05), and total GIQLI scores (-3.40±20.58, 6.68± 
22.29, and 18.78±29.28). *p<0.05. GIQLI, GI quality of life index; LAGB, 
laparoscopic adjustable gastric banding; LGCP, laparoscopic greater 
curvature plication; LSG, laparoscopic sleeve gastrectomy.
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Table 4. Subscales Scores of SF-36 for the Three Patient Groups

Pre-LAGB Pre-LGCP Pre-LSG
PF 75.8±18.3 56.6±33.0* 55.0±27.3*
RP 77.8±42.0 72.7±42.2 55.6±51.1
RE 71.9±44.4 59.1±43.6 48.1±46.0
EF 50.7±22.5 43.8±24.4 38.9±27.6
EWB 53.4±19.1 42.2±25.4 48.0±20.3
SF 70.3±33.3 63.1±34.8 62.5±30.3
BP 78.4±29.6 68.6±34.4 62.2±30.8
GH 52.9±25.5 32.7±23.5† 27.2±23.3†

Post LAGB Post LGCP Post LSG
PF 94.3±9.1 81.4±19.2† 81.7±18.9†

RP 94.4±21.2 83.0±23.6 94.4±16.2
RE 86.8±27.8 78.8±40.6 85.2±23.5
EF 55.0±18.2 57.0±22.2 56.7±20.7
EWB 61.2±22.6 61.6±22.6 75.6±11.6*
SF 80.6±19.9 89.2±19.0 90.3±13.3
BP 79.5±21.4 79.4±22.6 82.2±18.4
GH 66.7±21.5 63.6±19.4 62.8±14.6

D-LAGB D-LGCP D-LSG
PF 18.6±18.3 24.8±28.5 26.7±21.7
RP 16.7±39.5 10.2±46.1 38.9±58.3
RE 15.0±38.8 19.7±30.3 37.0±47.0
EF 4.3±21.6 13.3±25.3 17.8±32.0
EWB 7.8±19.0 19.5±33.3 27.6±19.6*
SF 10.3±32.2 26.1±36.0 27.8±34.7
BP 1.1±31.0 8.8±33.2 20.0±32.0
GH 13.8±24.5 0.9±20.2* 35.6±16.2†

PF, physical functioning; RP, role limitations due to a physical problem; RE, 
role limitations due to an emotional problem; EF, energy/fatigue; EWB, emo-
tional wellbeing; SF, social functioning; BP, bodily pain; GH, general health; 
LAGB, laparoscopic adjustable gastric banding; LGCP, laparoscopic greater 
curvature plication; LSG, laparoscopic sleeve gastrectomy. 
Of the eight subscales of SF-36, preoperative PF and GH subscale scores 
were significantly lower in the LGCP and LSG groups than in the LAGB group, 
and postoperatively, mean PF domain scores remained significantly lower in 
the LGCP and LSG group. Postoperative mean EWB domain score was signifi-
cantly higher in the LSG group than in the other two groups. Improvements in 
EWB and GH domain scores were significantly greater in the LSG group than 
in the LAGB group [improvements in the EWB domain were 7.8±19.0, 
19.5±33.3, and 27.6±19.6, respectively (p<0.05), and improvements in GH 
domain scores were 13.8±24.5, 30.9±20.2, and 35.6±16.2, respectively 
(p<0.01)]. 
*p<0.05 vs. the LAGB group, †p<0.01 vs. the LAGB group.
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p=0.014 (ΔGIQLI-physical), respectively] (Fig. 5, Table 6).

DISCUSSION

Gastric banding and sleeve gastrectomy are well-established 
restrictive surgeries. Gastric banding has been popular since 
its introduction in the early 1990s due to the ease of the proce-
dure, adjustability of stoma, portion control, and the weight 
loss achieved. Increases in HRQoL scores after gastric band-
ing are most marked during the first postoperative months, 
and after 6 months, they increase more slowly and stabilize at 
around 1 year.12 Several authors have also claimed that gener-
al patient HRQoL after LAGB is significantly improved and 
maintained in the long term.13-19 However, specific QoL stud-
ies that addressed food tolerance after LAGB have concluded 
it was less effective of all other procedures.10,20 In another study, 
symptom domain scores of the GIQLI were not found to be 
improved after LAGB.21 During 7 years of post-LAGB manage-
ment experience, we have frequently witnessed functional GI 
problems due to passage disturbance and proximal dilatation 
above the band and chronic problems due to infection and mi-
gration of the band system.22-24 More importantly, during the 
weight loss phase, many banded patients experienced dys-
phagia when eating solid regular food (regardless of weight 
loss) and frequent vomiting and reflux due to functional ob-
struction by the band system. For example, the mean±SD vom-
iting regurgitation sore (VRS) of LAGB in the present study was 
2.13±1.67, which means that typically LAGB patients vomit or 
experience regurgitation three or more times per week. Con-
sequently, the total FTS after LAGB (15.96±4.39) was lower than 
after LGCP or LSG. This finding is in line with those of other 
studies, which found that VRS and FTS were relatively low af-
ter LAGB.10,20,25 Furthermore, Schweiger, et al.20 pointed out that 

this poor FTS after LAGB was sustained until the late postop-
erative period.

LSG was recently approved as a standalone procedure. Ac-
cording to recent worldwide statistics,26 it is being increasingly 
adopted and the use of gastric banding is decreasing. Several 
studies have also shown that LSG results in superior early ex-
cess weight loss and eating quality than gastric banding.27-29 
The results of our study support these assertions, as %EWL af-
ter LAGB and LSG were significantly different (65.4±27.0% vs. 
82.7±21.7%, respectively). In addition, mean postoperative FTS 
and improvements in total GILQI after LAGB and LSG were 
also significantly different [15.96 vs. 21.33 (FTS), and -3.40 vs. 
18.78 (Δ total GIQLI), respectively].

Fig. 3. The SF-36 measures the following eight subscales: PF, RP, RE, EF, EWB, SF, BP, GH. Of these eight subscales of the SF-36, preoperative PF and 
GH domain scores were significantly higher in the LAGB group that in the LGCP and LSG groups. Postoperatively, mean PF domain scores remained 
significantly lower in the LGCP and LSG groups than in the LAGB group. Postoperative mean EWB domain score was significantly higher in the LSG 
group than in the LAGB and LGCP groups. Improvements in EWB and GH domain scores were significantly greater in the LSG group [improvements 
in EWB domain scores in the LAGB, LGCP, and LSG groups were 7.8±19.0, 19.5±33.3, and 27.6±19.6, respectively (p<0.01), and corresponding im-
provements in GH domain scores were 13.8±24.5, 30.9±20.2, and 35.6±16.2, respectively (p<0.01)]. PF, physical functioning; RP, role limitations due to a 
physical problem; RE, role limitations due to an emotional problem; EF, energy/fatigue; EWB, emotional wellbeing; SF, social functioning; BP, bodily 
pain; GH, general health; LAGB, laparoscopic adjustable gastric banding; LGCP, laparoscopic greater curvature plication; LSG, laparoscopic sleeve 
gastrectomy.
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Table 5. Component Summary Scales of SF-36 for the Three Patient 
Groups

Pre-LAGB Pre-LGCP Pre-LSG
PCS 284.9±96.2 230.7±114.2 200.0±113.6*
MCS 246.2±106.9 208.1±109.6 197.5±107.2

Post LAGB Post LGCP Post LSG
PCS 334.9±49.1 307.4±59.3 321.1±41.6
MCS 283.6±73.7 286.7±93.6 307.7±63.3

D-LAGB D-LGCP D-LSG
D-PCS 50.1±90.4 76.7±92.8 121.1±97.8†

D-MCS 37.4±99.4 78.6±108.0 110.2±114.8†

PCS, physical component summary scale; MCS, mental component summary 
scale; LAGB, laparoscopic adjustable gastric banding; LGCP, laparoscopic 
greater curvature plication; LSG, laparoscopic sleeve gastrectomy. 
Preop PCS in the LSG group was significantly lower than in the LGCP or LAGB 
groups [284.9±96.2 (LAGB), 230.7±114.2 (LGCP) vs. 200.0±113.6 (LSG)] 
(p<0.05). However, mean improvements in PCS and MCS scores in the LSG 
group (121.1±97.8 and 110.2±114.8) were significantly greater than in the 
LAGB or LGCP groups (50.1±90.4 and 37.4±99.4/76.7±92.8 and 78.6±108.0) 
(p<0.05). Results are presented as means±standard deviations. 
*Significantly different between the LSG and LAGB groups (p<0.05), †Signifi-
cantly different between the LSG and LAGB or LGCP groups (p<0.05).
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LGCP is an emerging restrictive bariatric procedure that 
successfully reduces gastric volume by plication of the gastric 
greater curvature. Furthermore, many acceptable short-term or 
mid-term treatment outcomes after LGCP have been recently 
published.2-8 However, as far as quality of eating after LGCP is 
concerned, little is known and intractable vomiting appears to 
be a unique morbidity. Many patients experience nausea, vom-
iting, and sialorrhea during the immediate postop period due 
to an edematous gastric wall, which is not only uncomfortable, 
but also increases the incidences of adverse LGCP specific re-
actions, such as focal ischemic perforation,4,6,30 gastric obstruc-
tion,3,4,6,8,31 gastrogastric hernia (stitch burst),8 and intragastric 
compartment syndrome.30 Unfortunately, actual food tolerance 
and eating quality after LGCP have not been described, and 
thus, many bariatric surgeons are reluctant to perform the pro-
cedure due to reported variable responses after surgery. In the 
one study conducted on the topic,5 Impact of Weight on Qual-
ity of Life-Lite (IWQoL-Lite) was found to show significant im-
provement after 12 months. The present study is unique in that 
we investigated eating quality after LGCP and compared its 
results with those of gastric banding and sleeve gastrectomy 
to determine whether LGCP is a clinically relevant form of re-

strictive surgery.
The main findings of the present study were as follows: first, 

mean total FTS after LGCP was located between those of LAGB 
and LSG (15.96±4.39, 20.95±4.30, and 21.33±2.74 for LAGB, 
LGCP, and LSG, respectively). In our subgroup analysis of to-
tal FTS, this tendency was maintained for specific items, such 
as specific food tolerance and vomiting/reflux scores. Further-
more, differences were statistically significant versus LAGB. In 
fact, ‘satisfaction with current eating’ score was highest in the 
LGCP group. Patients’ comments regarding why they were sat-
isfied with current eating were “satisfied with less hunger be-
tween meals,” “I am satisfied with current portion control,” “I 
feel full after eating a small amount of food,” and “I can eat all 
types of food, but only in small amounts.” These results are ob-
viously due to the fact that LGCP and LSG involve no ‘obstruct-
ing’ foreign body (silicon band), and suggest that after LGCP, 
patients seem to tolerate almost all types of food and adopt a 
balanced diet from several months after surgery. This implies 
that LGCP, like LSG, is a more physiologic procedure than 
gastric banding. As far as VRS is concerned, LGCP was better 
than LAGB due to absence of frequent vomiting or reflux dur-
ing eating. However, LGCP was found to be more associated 

Fig. 4. The eight subscales of the SF-36 comprise two higher order summary scales: the physical component summary scale (PCS), which is mainly 
based on PF, RP, BP, and GH, and the mental summary component scale (MCS), which is mainly based on RE, role limitations due to an emotional 
problem; EF, EWB, and SF. Preoperative PCS score was significantly lower in the LSG group than in the LGCP and LAGB groups. However, mean im-
provements in the PCS and MCS scales were significantly greater in the LSG group (121.1±97.8 and 110.2±114.8) than in the LAGB/LGCP groups 
(50.1±90.4 and 37.4±99.4/76.7±92.8 and 78.6±108.0) (p<0.05). LAGB, laparoscopic adjustable gastric banding; LGCP, laparoscopic greater curvature 
plication; LSG, laparoscopic sleeve gastrectomy; PF, physical functioning; RP, role limitations due to a physical problem; BP, bodily pain; GH, general 
health; EF, energy/fatigue; EWB, emotional wellbeing; SF, social functioning. 
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with vomiting and reflux than LSG. In some patients after gas-
tric plication, initial postop edema, luminal narrowing, and 
acid reflux continues for several postop months. We have wit-
nessed by endoscopy in such patients that gastroesophageal 
reflux (GER) after LGCP is due to high intraluminal pressure 
and resulting ‘transient LES insufficiency’ rather than being 
due to a damaged anti-reflux mechanism, as suggested after 
LSG. Education on eating skills and the use of proton pump 
inhibitors and antiemetics usually resolve these problems. We 
found that the use of a 36 Fr Bougie, four point suture tech-
nique as described by El-Geidie and Gad-el-Hak,32 and strict 
diet education during the immediate postop period are critical 
not only for minimizing vomiting, emesis, and sialorrhea, there-
by reducing hospital stay, but also for minimizing VRS score, 
duration of PPI usage, and eventually total FTS after LGCP. 

Second, the higher total GIQLI scores observed after surgery 
in the LGCP group lay between those of the LAGB and LSG 
groups. All patients showed improvements in the three do-
mains of GH (social, physical, and emotional functions), al-

though increases in symptom domain GIQLI scores were quite 
different in the LAGB, LGCP, and LSG groups (-8.84±7.76, 
-4.55±7.73, and 3.22±17.00, respectively). The amount of ch-
ange in the symptom domain of the GIQLI is a key component 
of total GIQLI score, which is line with that observed by Overs, 
et al.,25 who found that there exists a significant positive rela-
tionship between FTS and total GIQLI scores. In the present 
study, the LSG group had significantly higher symptom do-
main scores than the LAGB and LGCP groups. In fact, in the 
LAGB and LGCP groups, symptom domain GIQLI scores de-
creased after surgery. In the LAGB group, this decrease was ev-
idently caused by frequent clogging of food, regurgitation, and 
an occasional tight gastric band. The observed reduction in 
symptom domain GIQLI scores after LGCP was an unexpect-
ed finding. Specific GI symptoms after LGCP reduced scores 
in the symptom domain, and these symptoms were mainly re-
lated to vomiting, slow food intake, acid regurgitation, and con-
stipation, very much like those after LAGB. In addition, some 
of the patients in the LGCP group experienced new onset acid- 

Fig. 5. The serial data obtained from questionnaires for each of the three patient groups. *p<0.05. LAGB, laparoscopic adjustable gastric banding; 
LGCP, laparoscopic greater curvature plication; LSG, laparoscopic sleeve gastrectomy; FTS, food tolerance scores; %EWL, percentage excess 
weight loss.
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or non-acid reflux after surgery, and patients in this group com-
plained of food obstruction, vomiting, heartburn, and emesis. 
These symptoms are related to the small intragastric volume 
typical of the early postop period after LGCP, and relieve with 
time due to a gradual increase in gastric emptying due to phys-
iologic dilatation of the plicated stomach. Therefore, we expect 
that symptom domain GIQLI scores will gradually increase 
with time after LGCP. On the other hand, Lee, et al.33 observed 
that GIQLI scores remained similar before and after LAGB. In 
this previous study, the preoperative score was 110.8+15 points 
and became 116.2+13, 114.7+13, 108.5+14, and 107.2+17 at 3, 
6, 12, and 24 months, respectively. The authors concluded al-
though LAGB was successful in terms of weight loss and the 
resolution of co-morbidities, GIQLI did not improve, and that 
this feature constitutes a major disadvantage of LAGB. It would 
be valuable to compare symptom domain GIQLI scores (or 
total GIQLI scores) after LAGB and LGCP serially throughout 
the postoperative period (e.g., after the first and second post-
op years).

Third, scores of the eight subscales of the SF-36 were signifi-
cantly improved after surgery. We found that compared to the 
LAGB group, patients in the LGCP and LSG groups showed 
significant increments in GH subscale scores postoperatively. 
The preoperative baseline survey showed that in LAGB pa-
tients subjective health status scores were higher than in the 
other two groups. In other words, patients in the LAGB group 

did not think that their GH status was as bad preoperatively or 
that their GH had been improved substantially after surgery. 
Changes in PF subscale scores were similar to the change of GH 
subscale scores. Improvement in EWB subscale scores de-
serves attention because LSG group patients showed signifi-
cantly higher EWB subscale scores and greater increments in 
EWB scores after surgery. Excepting RP subscales, LGCP pa-
tients showed improvements in all subscales scores after sur-
gery, and these improvements were located between those of 
LAGB and LSG patients. Thus, we found that aside from a sus-
tained weight loss pattern and adjustability typical of gastric 
banding, improvements in GH related QoL after LAGB was 
rather suboptimal. The present study is unique in that for all 
eight subscales of the SF-36, improvements were investigated 
versus preoperative baseline values, which is more relevant in 
terms of clinical significance. When the eight subscales of the 
SF-36 were divided into two variables (MCS+PCS), patients in 
the LSG group were found to achieve significantly greater im-
provements in both CS scores than patients in the LAGB and 
LGCP groups. Therefore, although our cohort of patients 
showed that LSG patients were least healthy among three 
groups (lowest PCS, and MCS scores), perceived healthy sta-
tuses after surgery by individual patients was not significantly 
different from other surgery groups. Excess weight loss (%) 
was lower in the LAGB group than in the LGCP or LSG groups. 
Generally, if major complications do not occur, nadir body 

Table 6. Serial Questionnaire Results for the Three Patient Groups

FU cohort
LAGB (n=45)

p value
LGCP (n=22)

p value
LSG (n=18)

p value<6 m (n=24) >6 m (n=21) <6 m (n=12) >6 m (n=10) <6 m (n=10) >6 m (n=8)
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

%EWL 44.6 15.2 89.1 14.9 0.000 55.1 22.1 78.2 23.6 0.029 68.2 14.3 100.8 14.5 0.000 
Satisfaction of eating 3.6 0.7 3.5 0.7 0.766 3.9 0.3 4.7 0.5 0.000 4.2 0.4 4.3 0.9 0.876 
VR score 2.0 1.7 2.3 1.7 0.574 3.7 0.8 3.8 1.5 0.789 3.6 0.8 4.5 1.8 0.174 
FTS-total 15.5 3.5 16.5 5.2 0.463 20.6 4.8 21.4 3.9 0.669 19.8 1.0 23.3 3.1 0.004 
ΔGIQLI (total) -3.8 19.0 -2.9 22.7 0.882 -0.7 25.8 15.5 13.7 0.090 9.0 24.6 31.0 31.6 0.115 
ΔGIQLI-symptom -7.5 6.6 -10.4 8.8 0.218 -7.7 8.2 -0.8 5.4 0.034 1.2 11.7 5.8 22.6 0.588 
ΔGIQLI-emotional 1.3 3.8 0.2 5.2 0.420 4.8 5.6 4.2 5.1 0.813 2.8 7.4 9.0 5.1 0.061 
ΔGIQLI-physical 1.5 8.1 2.6 7.3 0.645 0.0 6.3 6.8 5.3 0.014 1.2 3.9 10.8 5.9 0.001 
ΔGIQLI-social 0.8 4.4 4.7 5.9 0.016 2.3 7.8 5.3 4.6 0.288 3.8 7.0 5.5 4.4 0.561 
ΔPF 15.4 16.9 22.1 19.5 0.222 12.1 24.1 40.0 26.8 0.018 23.0 13.6 31.3 29.4 0.439 
ΔRP 6.3 29.7 28.6 46.3 0.058 8.3 46.9 12.5 47.5 0.839 10.0 51.6 75.0 46.3 0.014 
ΔRE 2.8 32.5 28.9 41.5 0.023 25.0 37.9 13.3 17.2 0.381 20.0 42.2 58.3 46.3 0.085 
ΔEF 6.3 21.2 2.1 22.3 0.530 20.8 28.3 4.3 18.6 0.128 10.0 32.0 27.5 31.3 0.261 
ΔEWB 5.7 20.3 10.3 17.5 0.421 31.7 30.2 4.8 32.2 0.057 24.0 23.2 32.0 14.2 0.407 
ΔSOCI 4.2 29.2 17.3 34.8 0.177 31.3 42.1 20.0 27.8 0.479 15.0 34.8 43.8 29.1 0.080 
ΔPAIN 3.1 26.3 -1.3 36.1 0.637 15.0 38.5 1.3 25.5 0.346 15.5 37.9 25.6 24.1 0.522 
ΔGH 11.3 23.3 16.7 26.1 0.466 33.8 22.3 27.5 17.8 0.482 36.0 20.4 35.0 10.0 0.901 
EWL, excess weight loss; VR, vomiting regurgitation; FTS, food tolerance score; GIQLI, gastrointestinal quality of life index; PF, physical functioning; RP, role limi-
tations due to physical problem; RE, role limitations due to an emotional problem; EF, energy/fatigue; EWB, emotional wellbeing; SOCI, social functioning; PAIN, 
bodily pain; GH, general health; LAGB, laparoscopic adjustable gastric banding; LGCP, laparoscopic greater curvature plication; LSG, laparoscopic sleeve gastrec-
tomy; SD, standard deviation.
Results are presented as means±standard deviations.
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weight is achieved within up to 2 years after gastric banding, 
whereas a considerable proportion of patients that undergo 
LGCP reach nadir weight within the first postoperative year. 
Therefore, because of the short term observational design of 
the present study, we are not able to draw conclusions regard-
ing the relative superiorities of the three procedures. 

The present study has several limitations that deserve men-
tion. First, it was not a randomized controlled study, and pa-
tients were allocated to study groups according to patient pref-
erences, unless there was an absolute medical contraindication. 
Therefore, preoperative baseline GIQLI subdomain scores 
and SF-36 subscales and component summary scores differed 
in the three groups. However, unlike many other QoL studies 
with no preoperative comparison, we were able to compare 
groups based on improvements achieved after surgery using 
preoperative data. Nevertheless, further study is needed to 
determine the effects of individual surgeries on the QoLs of 
homogenous individuals in matched groups. Co-morbidities 
were not addressed by the QoL questionnaire, and we only 
used SF-36, which is the most widely used measure of GH-re-
lated QoL. However, IWQoL-Lite has been shown to be useful 
for assessing post-surgical changes in QoL and been reported 
to have greater sensitivity than SF-36 for obese patients.

Second, the effect of non-response bias cannot be excluded 
and the follow-up period was relatively short. However, little 
long-term outcome data is available after LGCP, and thus, more 
long-term QoL studies are warranted. As mentioned above, 
nadir body weight is known to be achieved at different times 
after specific types of surgery. One reason for this is that the 
principles of food restriction are somewhat different for gas-
tric banding and gastric sleeve surgery. In general, given good 
follow-up and proper adjustment, LAGB patients maintain 
body weight with acceptable food tolerance and QoL without 
major complications. We did not observe any band slippage 
or erosion or port infection during the study period (up to 24.4 
months postop) and still there has been long term data indi-
cate high QoL and satisfaction after LAGB. It is clear that QoL 
after LAGB could be further compromised by major complica-
tions. As the present study involved a cross-sectional compar-
ison, our data do not indicate how HRQoL scores change with 
time. 

Third, the BMIs of patients enrolled in the present study 
were relatively low (<40 kg/m2). In Korea, the number of su-
perobese and morbidly obese patients is relatively small. Fur-
thermore, many observational studies have concluded that 
LGCP is maximally effective in patients with a BMI of <45 kg/
m2. Therefore, the results of our study are not applicable to the 
superobese or morbidly obese.

Finally, although our study indicates that in the short term, 
LGCP compares well with LAGB and LSG in terms of food tol-
erance and QoL, we found nausea, vomiting, and sialorrhea 
were far more frequent after LGCP in hospital. Furthermore, 
LGCP has been associated with the unique morbidity of intrac-

table vomiting,31,34,35 and thus, questionnaires were sent to pa-
tients at more than three months after surgery. During this pe-
riod scheduled band adjustments were completed after LAGB, 
and postop gastric wall edema had almost subsided after 
LGCP and LSG. However, immediate postop status should be 
discussed with patients before gastric plication surgery be-
cause many patients comment that food tolerance (super-re-
striction) during the immediate postop period was more diffi-
cult than they had expected. Furthermore, after restrictive 
surgery, patient education and compliance with eating are im-
portant. Nonetheless, it is clear that food tolerance and QoL in 
a non-compliant patient are likely to be suboptimal, regard-
less of surgery type. 

In summary, the present study establishes that after LGCP 
food tolerance and QoL improvements are ‘borderline’ and lie 
between those of gastric banding and sleeve gastrectomy in 
the short-term. In the near future, long-term, comparative stud-
ies should be undertaken on different restrictive surgeries as 
these will undoubtedly help potential patients choose one pro-
cedure over another. 
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