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Abstract

Background The number of bariatric procedures performed in
Japan is increasing. There are isolated reports of bariatric sur-
gery, but there have been no nationwide surveys including
long-term data.

Methods We retrospectively reviewed data for patients who
underwent bariatric and metabolic surgery throughout Japan and
reviewed outcomes. Surveys were sent to ten institutions for num-
ber of procedures, preoperative patient weight and preoperative
obesity-related comorbidities, and data at 1, 3, and 5 years post-
operatively. Improvement of type 2 diabetes mellitus at 3 years
after surgery was stratified by baseline ABCD score, based on
age, body mass index, C-peptide level, and duration of diabetes.
Results Replies were received from nine of the ten institu-
tions. From August 2005 to June 2015, 831 patients, including
366 males and 465 females, underwent bariatric procedures.
The mean age was 41 years, and mean BMI was 42 kg/m>.
The most common procedure was laparoscopic sleeve gastrec-
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tomy (n = 501, 60 %) followed by laparoscopic sleeve gas-
trectomy with duodenojejunal bypass (n = 149, 18 %).
Laparoscopic Roux-en-Y gastric bypass was performed in
100 patients (12 %), and laparoscopic adjustable gastric
banding was performed in 81 (10 %). At 3 years postopera-
tively, the remission rate of obesity-related comorbidities was
78 % for diabetes, 60 % for hypertension, and 65 % for dys-
lipidemia. Patients with complete remission of diabetes at
3 years postoperatively had a higher ABCD score than those
without (6.4 + 1.6 vs 4.2 £ 2.0, P < 0.05).

Conclusions Bariatric and metabolic surgery for Japanese
morbidly obese patients is safe and effective. These results
are comparable with the results of previous studies.

Keywords Bariatric surgery - Metabolic surgery -
Long-term - Multi-institutional survey - ABCD score -
Japanese - Asian - Laparoscopic
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Introduction

The number of obese people in the world has continued its
upward trend in recent years. It is reported that more than 2.1
billion people (approximately 30 % of the world’s population)
are overweight or obese [1]. Obesity must be addressed on a
global scale urgently. Numerous studies have demonstrated
elevated risk of metabolic complications of obesity with rela-
tively low levels of body mass index (BMI) among Asian
populations because Asians are more prone to central obesity
[2]. Although the prevalence of morbid obesity is low in Japan
(0.25-0.3 %) compared with the USA and European countries
[3, 4], it is increasing.

The number of bariatric and metabolic surgical procedures
performed is increasing each year. According to the statistics of
the International Federation for the Surgery of Obesity and
Metabolic Disorders, the number of procedures that was about
40,000 per year in 1998 [5] increased to 146,000 in 2003 [6],
344,000 in 2008 [7], and 469,000 in 2013 [8]. Despite this
worldwide trend, bariatric surgery is still not common in
Japan. Bariatric procedures were approved for payment by
the national health insurance system in 2014 and, prior to that
time, were not reimbursed at all. The surgical volume is rela-
tively low, and the Japanese Society for the Surgery of Obesity
and Metabolic Disorders collects data for all cases of bariatric
and metabolic surgery throughout Japan. There are isolated
reports of bariatric surgery, but there have been no nationwide
surveys including long-term data [9-13]. We undertook this
study to review long-term outcomes of bariatric and metabolic
surgery in Japan.

Methods

Bariatric and metabolic surgery was performed in 16 facilities
in Japan as of November 2015. An e-mail survey was sent to
the ten institutions which have performed bariatric and meta-
bolic surgery for more than 3 years. Seven institutions are
university hospitals, and three are private hospitals. We distrib-
uted a survey to collect data for number of procedures, preop-
erative weight, and the presence of obesity-related comorbidi-
ties preoperatively, and at 1, 3, and 5 years postoperatively.
Both early (30 days) and late (>30 days) complications were
evaluated. The institutional review board at each site approved
the study, and all patients provided written informed consent.
Criteria for remission and improvement in obesity-related co-
morbidities including type 2 diabetes mellitus, hypertension,
and dyslipidemia are shown in Table 1, using criteria from
Brethauer SA. et al. [14]. Data for patients at each institution
were collected from the records at each of the responding in-
stitutions. There is no national database for this information.
In addition, we examined the remission rate for type 2 dia-
betes mellitus at 3 years after surgery stratified by baseline

Criteria for remission and improvement in selected comorbidities

Table 1

Improvement

Partial remission

Complete remission

Comorbidity

Fasting glucose 100-125 mg/dl and HbAlc 6-6.4 % Statistically significant reduction in HbAlc and FBG

Fasting glucose <100 mg/dl and

Type 2 diabetes

not meeting criteria for remission or decrease in

without medication

HbAlc < 6 % without medication

antidiabetic medications requirement (by discontinuing
insulin or one oral agent or 50 % reduction in dose)

Decrease in dosage or number of antihypertensive

Systolic BP:120-140 mmHg and diastolic

Systolic BP < 120 mmHg and diastolic

Hypertension

medications or decrease in systolic or diastolic BP

on same medication

BP:80-89 mmHg without medication

BP < 80 mmHg without medication

Dyslipidemia
LDL-C

Decrease in the number or dose of lipid-lowering

LDL-C < 130 without medication

agents with equivalent control of dyslipidemia

or improved control of lipids on equivalent medication

total-C <4240 without medication

HDL-C > 40 without medication
TG < 150 without medication

HDL-C

Total Cholesterol

TG

HbAIc glycosylated hemoglobin, BP blood pressure, LDL-C low-density lipoprotein cholesterol, HDL-C high-density lipoprotein cholesterol, 7G triglyceride
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ABCD score. The ABCD score, which is composed of age,
BMI, C-peptide level, and duration of type 2 diabetes mellitus,
has been reported to be useful in predicting the success of type 2
diabetes mellitus treatment using metabolic surgery [15]. The
ABCD score was slightly modified from the original based on
further analysis as shown in Table 2 [16]. If deemed necessary,
the survey was followed by e-mail communications to obtain a
response. This survey did not collect personal identifying infor-
mation for any patient.

For calculations of weight loss and percent excess BMI
loss resulting from each surgical procedure, weighted aver-
ages were calculated from the averages and the number of
procedures in each institution. We calculated the percent ex-
cess BMI loss as follows:

Percent excess BMI loss
= [(initial BMI)—(postoperative BMI)]/(initial BMI-25)

x 100

Statistical Analysis

All statistical analyses were performed using SPSS version 23
(SPSS Inc., Chicago, IL), with baseline comparison made
using the Mann—Whitney U test. Continuous variables were
expressed as the mean (and standard deviation, SD), with
differences expressed as mean (and SD). A two-sided p value
of <0.05 was considered statistically significant.

Results
Procedures Performed

Replies were received from nine of the ten institutions sur-
veyed. From August 2005 to June 2015, 831 patients, includ-
ing 366 males and 465 females, underwent bariatric and met-
abolic surgical procedures. All procedures were completed

Table 2 Variables and scoring system used for computing the ABCD

index [16]

Variable points on modified ABCD index
0 1 2 3

Age 240 <40

BMI (kg/m?) <27 27-349 35419 =242

C-peptide(ng/ml) <2 229 349 25

Duration of diabetes mellitus (years) >8 4-8 1-3.9 <1

BMI body mass index

@ Springer

laparoscopically without conversion to open surgery. One of
the nine responding institutions had performed more than 500
procedures, one had more than 100, three had 30-55, two had
20-25, and the remaining one had less than 10. Four different
procedures were performed in this series. The most commonly
performed procedure was laparoscopic sleeve gastrectomy
(LSG) (n = 501), and the second was laparoscopic sleeve
gastrectomy with duodenojejunal bypass (LSG/DJB)
(n = 149). Laparoscopic Roux-en-Y gastric bypass
(LRYGB) was performed in 100 patients, and laparoscopic
adjustable gastric banding (LAGB) was performed in 81 pa-
tients. The mean age was 41 years, the mean preoperative
weight was 114 kg, and the mean preoperative BMI was
42 kg/m®. The preoperative type 2 diabetes mellitus preva-
lence was 50 %, hypertension 62 %, and dyslipidemia 74 %.

Weight Loss Outcome

The results of percent total weight loss and percent excess
BMI loss after each procedure are shown in Figs. 1 and 2.
After LSG, percent total weight loss was 29 % at 1 year
(n = 447), 28 % at 3 years (n = 183), and 26 % at 5 years
(n=157). Percent excess BMI loss was 72 % at 1 year, 71 % at
3 years, and 63 % at 5 years.

After LRYGB, percent total weight loss was 33 % at 1 year
(n=92),33 % at 3 years (n =53), and 29 % at 5 years (n = 38).
Percent excess BMI loss was 83 % at 1 year, 82 % at 3 years,
and 74 % at 5 years.

After LAGB, percent total weight loss was 21 % at 1 year
(n=73), 19 % at 3 years (n =46), and 19 % at 5 years (n =31).
Percent excess BMI loss was 48 % at 1 year, 52 % at 3 years,
and 53 % at 5 years.

After LSG/DJB, percent total weight loss was 24 % at
1 year (n = 144), 26 % at 3 years (n = 60), and 32 % at 5 years
(n =19). Percent excess BMI loss was 70 % at 1 year, 78 % at
3 years, and 76 % at 5 years.
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Fig. 1 Percent total weight loss. LSG laparoscopic sleeve gastrectomy,
LRYGB laparoscopic Roux-en-Y gastric bypass, LAGB laparoscopic
adjustable gastric banding, LSG-DJB Laparoscopic sleeve gastrectomy
with duodenojejunal bypass
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= % X ) Table 3 Improvement of comorbidities at 3-year follow-up
< 80 f—
£ A S — . LSG  LSGDIB LRYGB LAGB
s -
60 / / \4»
r / / . | =LrYGB Number 183 60 53 46
g /i AR Follow-up rate (%) 779 638 75 90
a 4 // isopms | Mean BMI (kg/m?) 31 28 27 31
g ¥ 7 Mean %TWL (%) 27 26 33 18
g 2 7, Mean %EBMIL (%) 70 77 82 52
= Type 2 DM 65 42 13 9
0 : : .
0 1 Year 3 Years 5 Years Complete remission 50 24 11 4
) Partial remission 5 6 1 0
Postoperative Interval Improvement 9 11 4
Fig. 2 Percent excess body mass index loss. LSG laparoscopic sleeve No chanee 1 1 0 1
gastrectomy, LRYGB laparoscopic Roux-en-Y gastric bypass, LAGB ) Vg
laparoscopic adjustable gastric banding, LSG-DJB laparoscopic sleeve Remission rate (%) 85 71 92 44
gastrectomy with duodenojejunal bypass Hypertension 97 39 17 24
Complete remission 38 8 12 4
Based on this study, patients who underwent procedures Partial remission 26 10
other than LSG/DJB tended to regain weight gradually after Improvement 16 7 0 7
3 years. No change 17 14
Remission rate (%) 66 46 88 38
Obesity-Related Comorbidity Outcomes Dyslipidemia 94 31 20 30
Remission 59 21 18 16
Bype 2 Diabetes Mellitus Improvement 10 3
No change 25 7 2 6
A total of 415 patients had type 2 diabetes mellitus preopera- Remission rate (%) 63 68 90 53

tively. We followed 136 patients at the third year after surgery.
Details for these patients are shown in Table 3. We examined
improvement of type 2 diabetes mellitus at the third year after
surgery stratified by baseline ABCD score in 129 of 136 pa-
tients. The baseline ABCD score for type 2 diabetes mellitus
according to the surgical procedure performed is shown in
Table 4. Remissions, including both complete and partial re-
missions, were in total 78 % (101/129) and included 85 % (55/
65) in the LSG group, 71 % (30/42) in the LSG/DJB group,
92 % (12/13) in the LRYGB group, and 44 % (4/9) in the
LAGB group. The remission rate for patients with a preoper-
ative ABCD score five points or less was 57 % (12/21) for
LSG, 68 % (19/28) for LSG/DJB, 100 % (1/1) for LRYGB,
and 0 % (0/5) for LAGB. The patients with complete type 2
diabetes mellitus remission after metabolic surgery at 3 years
had a higher ABCD score than those without (6.4 + 1.6 vs
42 +2.0,P<0.05).

Hypertension

A total of 516 patients had preoperative hypertension. Of
these patients, we followed 177 for 3 years after surgery.
Details for these patients are shown in Table 3. The number
of patients with hypertension was 97 in the LSG group, 39 in
the LSG/DJB group, 17 in the LRYGB group, and 24 in the
LAGB group. Remissions, including both complete and par-
tial remission, were in total 60 % (106/177) and included 66 %

LSG laparoscopic sleeve gastrectomy, LSG/DJB laparoscopic sleeve gas-
trectomy with duodenojejunal bypass, LAGB laparoscopic adjustable gas-
tric banding, LRYGB laparoscopic Roux-en-Y gastric bypass

(64/97) for patients who underwent LSG, 46 % (18/39) for
LSG/DJB, 88 % (15/17) for LRYGB, and 38 % (9/24) for
LAGB.

Dyslipidemia

The number of patients with dyslipidemia is 615. Of these, we
followed 175 3 years postoperatively. The details for these pa-
tients are shown in Table 3. The number of patients with dys-
lipidemia was 94 in the LSG group, 31 in the LSG/DJB group,
20 in the LRYGB group, and 30 in the LAGB group. The
remission rate was in total 65 % (114/175) and included 63 %
(59/94) for patients undergoing LSG, 68 % (21/31) for LSG/
DIJB, 90 % (18/20) for LRYGB, and 53 % (16/30) for LAGB.

Complications

Complications occurred in 137 cases for an overall complica-
tion rate of 16 %. The details of these complications are shown
in Tables 5 and 6. Early complications (within 30 days of
surgery) occurred after 77 cases (9 %), of which 35 (24 pa-
tients) required reoperation. These included bleeding in 19 (14
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Table 5 Early complications and

management Complications Number Management
Early complications (<30 days) 77
Major 35
Leakage 11 Requiring operation or stent placement
Major bleeding 19 Requiring operation or transfusion
Intra-abdominal 14
Anastomotic site 3
Subcutaneous (wound, port site) 2
Bowel injury 1 Small bowel injury. Requiring operation
Surgical site infection (organ/space) 3 Debridement or washout in the operating room
Stenosis 1 Require revision surgery
Minor 42
Minor bleeding 17 Intravenous fluids but not transfusion or operation
Intra-abdominal 5
Subcutaneous (wound, port site) 10
Intraluminal 2 1 patient: endoscopic clipping
Stenosis, stricture 5 Endoscopic dilation
Dehydration 4 Intravenous fluids as an inpatient
Surgical site infection (superficial) 3 Local incision to debridement of the port site
Pneumonia 3 Managed with antibiotics
Acute renal failure 2
Negative re-exploration 2
Marginal ulcer 2
Atelectasis 2
Urinary tract infection 1 Managed with antibiotics
Band tubing displacement 1 Local incision of the port site and correction
of the tube position
Mortality 1 LAGB: post-operative hemorrhage, multiple

organ failure

LAGB laparoscopic adjustable gastric banding

intra-abdominal, 3 at the anastomotic site, and 2 at the trocar
site), leakage in 11, organ/space surgical site infection in three,
small bowel injury in one, and sleeve stenosis in one. Early
sleeve stenosis occurred in one patient. In that patient, laparo-
scopic strictureplasty was performed on postoperative day 19.
This was not effective, and laparoscopic revision LRYGB was
required on postoperative day 21. Postoperative mortality oc-
curred in one patient, who died of multiple organ failure due to
postoperative bleeding after LAGB.

Late complications (more than 30 days after surgery) oc-
curred in 60 patients (7 %), of whom 18 required reoperation
or interventions. These included internal hernia in three (two
in the mesenteric space and one in Petersen’s space), intracta-
ble gastroesophageal reflux disease (GERD) after LSG in two
and LSG/DJB in two, sleeve stenosis or stricture in four, bow-
el perforation due to marginal ulcer in two, band slippage in
two, bowel obstruction in two, and esophageal dilation after
LAGB in one. Intractable GERD required revision surgery
which was refractory to proton pump inhibitor administration

that occurred in four patients (as described below). Three out
of the four patients of sleeve stenosis or stricture were treated
revision surgery (as described below), and the remaining one
patient was treated with endoscopic placement of a self-
expandable and retrievable stent.

Revision Surgery

Revision surgery was performed in 22 patients (3 %), including
insufficient weight loss in 13 patients, intractable GERD in four
patients, sleeve stenosis or stricture in four patients, and the need
for esophageal dilation after LAGB in one. The primary opera-
tion associated with insufficient weight loss was LSG in 10 pa-
tients, and LSG/DJB and LRYGB and LAGB were one patient
each. The revision procedures included laparoscopic
biliopancreatic diversion (BPD/DS) with repeat sleeve gastrecto-
my in three patients, LRYGB in four patients, BPD/DS in two
patients, laparoscopic repeat sleeve gastrectomy in two patients,
LSG in one patient, and a band on pouch in one patient. The
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Table 6 Late complications and

management Complications Number Management
Late complications (>30 days) 60
Major 18
Internal hernia 3 Requiring operation(2 mesenteric spaces, 1
Petersen’s space)
Intractable GERD 4 Requiring revision surgery
Sleeve stenosis, stricture 4 3 requiring revision surgery, 1 stent placement
Bowel perforation due to marginal ulcer 2 Requiring operation
Band slippage 2 Reoperation
Bowel obstruction 2 Requiring operation
Esophageal dilation after LAGB 1 Requiring band removal
Minor 42
Stenosis, stricture 22 Requiring endoscopic dilation
Symptomatic cholelithiasis 8 Laparoscopic cholecystectomy
LAGB port flip 4 Local incision of the port site and readjustment
severe GERD 2 Managed with medication
Bowel obstruction 1 Managed with nasogastric tube
LAGB port failure 1 Local incision of the port site and change
the port.
Dehydration

Marginal ulcer
Nephrolithiasis
Worsened depression

1
1
1
1

GERD gastroesophageal reflux disease, LAGB laparoscopic adjustable gastric banding

procedures for intractable GERD included laparoscopic LRYGB
in two patients and laparoscopic seromyotomy in two patients.
One of the two patients who underwent seromyotomy did not
improve, and LRYGB was then performed.

Discussion

This is a retrospective review of the long-term outcomes and
effects of bariatric and metabolic surgery based on a nation-
wide survey in Japan. This study was conducted by the
Japanese Society for the Surgery of Obesity and Metabolic
Disorders and reviewed 831 laparoscopic bariatric and meta-
bolic operations performed in nine institutions. Obesity and its
associated metabolic disorders are strongly linked to both
morbidity and mortality [17]. Bariatric surgery is the most
effective treatment for morbid obesity. These operations not
only result in weight loss surgery, but also serve as metabolic
procedures which result in excellent long-term sustained
weight loss and a reduction of comorbidities [18].

Bariatric surgery has not been popular in Japan until recently.
Obesity is steadily increasing in Japan due to factors such as a
lack of exercise, adoption of a more Western diet, and changing
lifestyles. Although the incidence of morbid obesity is small in
Japan (0.25-0.3 %), the number of morbidly obese people is

@ Springer

considerable (over 300,000 people) and cannot be ignored.
Obesity-related comorbidities have become widely recognized.
Reimbursement for LSG by government health insurance began
in April 2014, and the number of bariatric procedures performed
has increased dramatically. The LSG has been established as a
safe and effective procedure, and many studies have also con-
firmed it to be effective for long-term weight loss and metabolic
disorders [18-20]. LSG is the most commonly performed oper-
ation, in 501 patients (60 %), in this series.

However, there are systematic reviews and meta-analyses
showing that LRYGB has a significantly higher percentage of
excess weight loss and better resolution of obesity-related comor-
bidities compared with LSG [18, 20, 21]. Seki et al. reported
long-term outcomes of LSG in morbidly obese Japanese patients
[12] and showed that LSG is safe, effective, and acceptably
durable up to 5 years, but the percentage excess weight loss for
super-obese patients (BMI > 50 kg/m?) was significantly lower
than that in the reference obesity group (BMI < 50 kg/m?). The
authors conclude that other surgical options such as LRYGB and
LSG/DJB may be required for super-obese patients. LRYGB is
considered to be the gold standard for bariatric surgery because
of its efficacy and the duration of effects, but there is an important
problem regarding access to the excluded stomach for endoscop-
ic screening after surgery, since gastric cancer is a common dis-
ease in Japan, and is routinely screened for in mass population
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screening programs [22]. Kasama et al. introduced the LSG/DJB
as a modification of the duodenal switch (“short-limb” DS) in
2009 [23]. They reported that LSG/DJB, as a previously stan-
dardized procedure with malabsorptive effects, is safe and feasi-
ble, particularly for patients with a risk of gastric cancer, and
provides similar outcomes compared with LRYGB in short-
term follow-up. Seki et al. reported the short-term outcomes of
LSG/DJB for type 2 diabetes mellitus [13], with a complete
remission rate of 69 % and a remission rate including complete
and partial remissions of 82 % at 1 year after LSG/DJB. LSG/
DJB for obese individuals with type 2 diabetes mellitus compen-
sates for the shortcomings of LRYGB and has strong anti-
diabetic effects which are at least comparable to LRYGB. If the
surgical team has sufficient experience to perform intestinal by-
pass procedures safely for super-obese patients or those with
severe metabolic disorders, we recommend either LRYGB or
LSG/DJB. We evaluated outcomes regardless of the degree of
obesity in this survey, but in our results as well, LSG/DJB and
LRYGB achieved a better weight loss outcome compared with
LSG and LAGB.

Optimal outcomes for the remission of type 2 diabetes
mellitus after metabolic surgery will occur if patients who are
best suited to the surgery are selected and those who will pre-
dictably have a poor result are notified that although they are
categorized as being less likely to have a remission, they may
still have multiple benefits from undergoing surgery. Therefore,
we need preoperative information on the association between
possible predictors and long-term outcomes in order to advise
our patients. Various predictive factors for type 2 diabetes
mellitus were discussed. The DiaRem score as a preoperative
predictor of type 2 diabetes mellitus remission following
LRYGB was recently proposed by Still et al. based on age,
use of insulin, HbAlc, and type of anti-diabetes medications
[24]. However, controversies remain regarding the results of
these studies. Lee W1 et al. previously identified age, BMI, C-
peptide, and duration of diabetes to be four independent predic-
tors for short-term type 2 diabetes mellitus remission after met-
abolic surgery [25]. Dixon JB et al. devised the ABCD score,
combining four important domains, patient age, BMI, C-peptide
level, and duration of diabetes that predict the remission of type
2 diabetes mellitus and validated its use by showing that it is a
good predictor of success after metabolic surgery for the treat-
ment of type 2 diabetes mellitus [15]. The ABCD score used in
this study was slightly modified from the original after further
analysis as shown in Table 2 [16]. A 4-point score, ranging from
0 (lowest value) to 3 (maximal value), was given to BMI, C-
peptide, and duration of diabetes according to analysis. For age,
only a 1-point score was given. The scores for each variable
were added, so that the total score ranged from O to 10 points.
Lee MH et al. reported long-term diabetes remission after met-
abolic surgery [26] and reported that patients with prolonged
complete type 2 diabetes mellitus remission after surgery had a
higher ABCD score than those without (7.8 = 1.7 vs 5.6 £2.4,

P < 0.05). We evaluated the preoperative ABCD score in pa-
tients with type 2 diabetes mellitus. In this study, patients with
complete type 2 diabetes mellitus remission after metabolic sur-
gery at 3 years had a higher ABCD score than those without
(6.4£1.6vs42=+2.0, P<0.05). The type 2 diabetes mellitus
remission rates after bariatric surgery, by procedure, were in
order of LRYGB, LSG, LSG/DJB, and LAGB. Prior to data
analysis, some investigators involved in this study expected that
the type 2 diabetes mellitus remission rate for LSG/DJB would
be better than for other operations. Possible reasons for the dif-
ference in the results compared to expectations are that LSG/
DJB was selectively used in low BMI patients
(275 <BMI < 35 kg/mz) associated with more severe type 2
diabetes mellitus. In patients with five points or less ABCD
score, the type 2 diabetes mellitus remission rate in patients
undergoing LSG/DJB was the highest of the procedures per-
formed (68 %) except LRYGB for which there was only one
patient.

The hypertension remission rates by procedure were in the
order of LRYGB, LSG, LSG-DJB, and LAGB. Dyslipidemia
remission rates were in order of LRYGB, LSG-DJB, LSG,
and LAGB. The metabolic improvement effect of LRYGB is
the highest compared to the other procedures. The prevalence
of gastric cancer is comparatively high, and the anatomical
difficulty for cancer screening in the remnant stomach by up-
per GI endoscopy has been considered as a non-negligible
problem in Japan. However, the infection rate with
Helicobacter pylori has decreased recently in Japan. LRYGB
will be able to become a reasonable choice as in other nations.

Conclusion

Bariatric and metabolic surgery for morbidly obese patients in
Japan is safe, effective, and durable. The results of this Japan
nationwide survey appear to be comparable to similar surveys
in European countries and the USA. Patients with a preoper-
ative ABCD score six points or more are more likely to have
complete remission of type 2 diabetes mellitus following bar-
iatric and metabolic surgery.
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Abstract

Background Recently, laparoscopic sleeve gastrectomy
(LSG) as a standalone bariatric procedure has rapidly gained
popularity worldwide mainly because of its technical simplic-
ity and the relatively good short-term outcome. In Japan, ac-
cording to a domestic survey, 71 % of the bariatric procedures
performed were LSG. However, the number of studies
reporting long-term results are still not enough; particularly,
data for Asian patients are scarce.

Objective The objective of this study was to evaluate the long-
term outcomes for LSG in morbidly obese Japanese regarding
weight loss and safety.

Methods Between October 2005 and July 2013, 179 morbidly
obese Japanese patients (Female 89/Male 90) underwent LSG
as a standalone procedure. The mean age was 40.7 years
(range, 20-72 years), and the mean preoperative body weight
and body mass index (BMI) were 120.4 kg (range, 71.4—
231.6 kg) and 43.3 kg/m? (range, 30.9-76.5 kg/m?), respec-
tively. All patients were evaluated and managed under a strict
multidisciplinary team approach.

Results The mean BMI declined to 30.0+8.7 kg/m” at 1 year,
29.1+8.6 kg/m” at 2 years, 28.8+8.7 kg/m” at 3 years, 29.3+
9.2 kg/m” at 4 years, and 32.7+13.6 kg/m* at 5 years or more
(»<0.001). The mean percent total body weight loss (Y%TWL)
achieved was 32.4+12.9 % at 1 year, 34.3+12.9 % at 2 years,
34.4+11.6 % at 3 years, 32.8+10.9 % at 4 years, and 29.5+
11.8 % at 5 years or more. Super morbidly obese patients and
patients whose gastric tube was created using a thicker (45 Fr.)

> Yosuke Seki
seki@mcube.jp; yosuke seki@hotmail.com

Weight Loss and Metabolic Surgery Center, Yotsuya Medical Cube,
7-7 Nibancho, Chiyoda-ku, Tokyo 102-0084, Japan
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bougie had a tendency to achieve less weight loss. Early and
late complications occurred in 16 patients (8.9 %) and in seven
patients (3.9 %), respectively. Revision surgeries were re-
quired in six patients (3.4 %). The reasons for revision surgery
were insufficient weight loss in five patients and intractable
gastroesophageal reflux disease (GERD) in one patient.
Conclusion LSG for Japanese morbidly obese patients is safe,
effective, and acceptably durable up to 5 years although some
complications unique to the procedure such as leakage from
the staple line and intractable GERD occur. For super morbid-
ly obese patients, other surgical options may be required.

Keywords Laparoscopic sleeve gastrectomy - Long-term -
Japanese - Asia

Introduction

Recently, LSG as a standalone bariatric procedure has rapidly
gained popularity worldwide. According to the latest Interna-
tional Federation for the Surgery of Obesity and Metabolic
Disorders (IFSO) survey, among 468,609 bariatric procedures
performed worldwide in 2013, the most commonly performed
procedure was Roux-en-Y gastric bypass (RYGB) (45 %),
followed by sleeve gastrectomy (SG) (38 %). Regional differ-
ences existed in the types of procedures performed. For exam-
ple, in the North American chapter, SG was the most common
(43 %), on the other hand, in the European chapter, RYGB
was still the most common (42 %). In the Asia-Pacific chapter,
52 % was SG, followed by RYGB (24 %) [1]. In Japan,
RYGB is not actively performed mainly because the preva-
lence of gastric cancer is comparatively high and the anatom-
ical difficulty of cancer screening in the remnant stomach by
upper GI endoscopy has been perceived as a non-negligible
problem [2]. According to the Japan Consortium of Obesity
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and Metabolic Surgery (JCOMS) survey, 71 % of the bariatric
procedures performed in Japan in 2013 were LSG [3].

Regarding the short-term weight loss outcome of LSG as a
standalone procedure, Brethauer et al. reported in a systematic
review (1749 cases in 24 studies) that the mean postoperative
BMI and the percent excess weight loss (Y9 EWL) were
32.2 kg/m* and 60.4 %, respectively [4]. Also, Diamantis
et al. reviewed the published long-term weight loss results
after LSG (492 cases in 16 studies) and showed that the mean
%EWL was 62.3 % [5]. Among these 16 analyzed studies,
only one study was from Asia [6], thus, long-term data from
Asia where LSG is a leading procedure is obviously insuffi-
cient. The first LSG in our center was performed in 2005 [7].
In this study, we present our long-term outcomes for LSG as a
standalone procedure focusing on weight loss and
complications.

Methods

This study included the initial 179 patients who underwent
LSG as a standalone procedure in our center between October
2005 and July 2013. The inclusion criteria for laparoscopic
bariatric surgery were based on the Society of American Gas-
trointestinal and Endoscopic Surgeons (SAGES) Guidelines
for Clinical Application of Laparoscopic Bariatric Surgery
(medically uncontrolled, with ages between 18 and 65 years
and BMI more than 30 kg/m? with obesity-related comorbid-
ities) [8] which was approved by the Institutional Review
Board. Each patient was preoperatively screened and evaluat-
ed by our multidisciplinary team. Prior to making a final de-
cision for surgery, every patient underwent a detailed and up-
to-date discussion regarding the various available bariatric
surgical options, their pros and cons, risks and benefits, and
the potential postoperative complications, including the pos-
sibility of reoperations and the likelihood of requiring postop-
erative nutritional supplementation.

Our surgical technique for LSG was described in detail
previously [9]. After establishing pneumoperitoneum at
15 mmHg, five laparoscopic trocars were placed in the upper
abdomen. After measuring the appropriate distance (ranging
from 4 to 8 cm, varied at different periods) from the pyloric
ring, the omentum along the greater curvature of the stomach
was progressively freed up to the gastroesophageal junction
by dividing all the branches of the gastroepiploic vessels using
an ultrasonic energy device. Complete mobilization of the
fundus with exposure of the left crus and dissection of the
posterior wall of the stomach from the pancreas were routinely
obtained. A 36 to 45 Fr. bougie (also, varied at different pe-
riods) was advanced transorally along the lesser curvature. We
proceeded with dividing the stomach using a 60 mm endo-
scopic linear stapler. The staple line was routinely imbricated
with a 2—-0 non-absorbable suture while keeping the bougie in

place. The integrity of the staple line was tested intraopera-
tively by endoscope.

Sips of clear liquids were allowed on the immediate post-
operative day, if tolerated. The patients were usually
discharged on postoperative day (POD) 3. Detailed dietary
counseling by a specialist bariatric dietician and written in-
structions for optimal health management at home were pro-
vided. Patients were started postoperatively on a pureed and
soft diet within 2 weeks, progressing to a normal diet by
4 weeks. Patients were encouraged to regularly attend the
bariatric surgery patient support group meetings. Standard
follow-up included visits to the outpatient clinic at 1 month,
3 months, 6 months, 1 year, and annually thereafter. These
patients’ data were retrospectively reviewed from a prospec-
tively maintained database. Descriptive results regarding con-
tinuous variables were reported as the mean+standard devia-
tion. Differences were analyzed using the unpaired ¢ test or a
paired ¢ test when appropriate. A p value of <0.05 indicated a
statistically significant difference. The statistical analysis was
done using the SPSS version 11.0 J for Windows.

Results

There were 179 patients, comprising 89 females and 90 males
with a mean age of 40.7+11.2 years (range, 20-72 years). The
mean preoperative body weight was 120.44+33.9 kg (range,
71-232 kg) and the mean preoperative BMI was 43.3+
10.0 kg/m? (range, 31-77 kg/m?). Thirty patients whose
BMI was less than 35 kg/m” and 33 patients whose BMI
was more than 50 kg/m” (super morbid obesity) were included
in the series. Also, 16 patients who were older than 60 years at
the time of surgery were included. All the procedures were
completed laparoscopically without conversion to open sur-
gery. The mean skin-to-skin operative time was 140+37 min
(range, 78-235 min). The mean postoperative hospital stay
was 3.3+1.1 days (range, 2—12 days). The follow-up rate dur-
ing the study period is shown in Tables 1 and 2.

Weight Loss

Change in weight in all cases is shown in Fig. 1. Following
surgery, the mean weight declined to 83.4+26.5 kg at 1 year,
79.3+£25.1 kg at 2 years, 78.84+25.8 kg at 3 years, 82.2+
31.1 kg at 4 years, and 92.0+£42.0 kg at 5 years or more
(<0.001). The mean BMI declined to 30.0+8.7 kg/m? at
1 year, 29.1+8.6 kg/m? at 2 years, 28.8+8.7 kg/m” at 3 years,
29.3+9.2 kg/m” at 4 years, and 32.7+13.6 kg/m? at 5 years or
more (p<0.001). The %TWL achieved was 32.4+12.9 % at
1 year, 34.3+12.9 % at 2 years, 34.4+11.6 % at 3 years, 32.8+
10.9 % at 4 years, and 29.5+11.8 % at 5 years or more. In
Japan, the Japan Society for the Study of Obesity (JASO) set
the ideal body weight (IBW) in Japanese patients as BMI
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Table 1  Follow-up rate during the study period

Follow-up rate (n=179)

Time after OP  Eligible patients Patients who presented F/U rate (%)

1 month 178 177 99
3 months 167 162 97
6 months 161 154 96
12 months 146 132 90
24 months 94 63 67
36 months 63 32 51
48 months 43 22 51
60 months+ 32 19 59

22 kg/m? [10]. Under this definition, the %EWL achieved was
68.5+24.3 % at 1 year, 72.9+23.8 % at 2 years, 74.6+25.4 %
at 3 years, 72.94+26.5 % at 4 years, and 64.2+28.5 % at 5 years
or more. Given that IBW is set as BMI 25 kg/m?, in order to
meaningfully compare data from studies abroad, “adjusted”
figures are that the %EWL achieved was 83.5+£32.9 % at
1 year, 87.6£31.0 % at 2 years, 91.2+£34.6 % at 3 years,
89.7+36.9 % at 4 years, and 77.3+36.0 % at 5 years or more.

There were 18 patients who completed the 5-year follow-
up. Change in weight in these 18 patients is also shown in
Figs. 2 and 3. Following surgery, mean weight declined to
90.6+34.5 kg at 1 year, 83.8+31.5 kg at 2 years, 77.3+
25.2 kg at 3 years, 81.6+£33.8 kg at 4 years, and 92.0+
42.0 kg at 5 years or more. The mean BMI declined to 31.5
+10.2 kg/m? at 1 year, 30.5+9.1 kg/m?> at 2 years, 28.5+
7.1 kg/m? at 3 years, 29.5+10.1 kg/m2 at 4 years, and 32.7+
13.6 kg/m* at 5 years or more. The mean %TWL achieved

was 31.1+£9.3 % at 1 year, 31.6£10.1 % at 2 years, 35.4+
10.2 % at 3 years, 30.9+12.1 % at 4 years, and 29.5+11.8 % at
5 years or more. The %EWL (IBW as BMI 22) achieved was
66.5+25.8 % at 1 year, 67.0+24.8 % at 2 years, 74.2+26.5 %
at 3 years, 68.8+28.3 % at 4 years, and 64.2+28.5 % at 5 years
or more. Also, the %EWL (IBW as BMI 25) achieved was
79.7+33.6 % at 1 year, 79.9+31.2 % at 2 years, 87.7+33.9 %
at 3 years, 83.6+£35.4 % at 4 years, and 77.3£36.0 % at 5 years
or more.

Preoperative BMI

There were 30 patients whose BMI was less than 35 kg/m®
(mild obesity) and 33 patients whose BMI was higher than
50 kg/m? (super morbid obesity) at the time of surgery. There
was no statistical difference in terms of %EWL between the
mild obesity group and reference (BMI 35-50 kg/m?) group.
The %EWL in the super morbid obesity group was signifi-
cantly lower than that in the mild obesity group and reference
group, respectively.

Bougie Size

A 45 Fr. bougie was used for calibration in 27 patients and a
36 Fr. bougie was used in 146 patients (status of the remaining
six patients is unknown). The preoperative BMI in the 45 Fr.
group was 45.9+14.0 kg/m” and that in the 36 Fr. group was
42.7+8.8 kg/m* (N.S.). At 1,2, and 5 years, the %EWL in the
36 Fr. group was significantly higher than that in the 45 Fr.
group (p<0.05) (Fig. 4).

Table 2 Early/late complications

and reoperations Complications

Number Reoperations/reinterventions

Early complications (<30 days)
Leaks 5 3
High (angle of His)
Low (angularis incisura)

Unknown (treated conservatively)

Hemorrhage

Intraabdominal

Subcutaneous (wound, port site)

Intraluminal
Sleeve stenosis
Acute renal failure
Late complications (30 days<)
Intractable GERD
Bleeding due to severe GERD
Repeated hypoglycemia
Mortality

—_
(o)}
—_
(=]

(endoscopic clipping)

(endoscopic clipping)

O = = = = = N YO NN = W
S = LN DO = = = BN O N = W
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Fig. 1 Change in weight in all
cohorts
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Change in Weight (all cohorts, n=179)

Distance from Pylorus

The antrum of the stomach was preserved longer than 6 cm
from the pyloric ring in 36 patients and shorter than 4 cm in
137 patients (status of the remaining nine patients is un-
known). The preoperative BMI in the larger antrum group
was 45.8+13.1 kg/m” and that in the smaller antrum group
was 42.5+8.7 kg/m* (N.S.). At 2 years only, the %EWL in the
smaller antrum group was significantly higher than that in the
larger antrum group (p<0.05) (Fig. 5).

Age

There were 16 patients who were older than 60 years at
the time of surgery. The preoperative BMI in the older

Fig. 2 Change in weight in the
18 patients who completed the 5-
year-follow-up 180 r
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Average weight (kg)

60
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24mo
Time after surgery
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group was 39.3+6.2 kg/m” and that in the younger group
was 43.4£10.0 kg/m* (N.S.). There was no statistical
difference in terms of %EWL between the groups.

Complications

There were neither intraoperative complications nor any
mortality. Early complications within 30 days of surgery
occurred in 16 patients (8.9 %), of which ten patients
required reoperations. Leakage occurred in five patients
(2.8 %) including leakage from the angle of His in one
patient, from the distal part of the staple line in two
patients and an unknown locality (treated conservatively)
in two patients. The case of His leak was difficult to
treat. The patient complained of a high fever 10 days

Change in Weight (completed 5-y-F/U, n=18)

pre—OP

24mo
Time after surgery

1mo mo 12mo 36mo  48mo 60mo
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Fig. 3 Preoperative BMI and
change in %EWL
140
120

100 -

%EWL

80 71.

Preoperative BMI and weight loss

5.1 —— 50=BMI
) ) —=— 35<BMI<50
+ ++ +++ ++++
BMI< 35
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Time after surgery

D35=BMI<50 vs BMI<35, N.S., *p<0.05, **p<0.01
@50=BMI vs BMI< 35, *p=0.001, **p<0.01, ***p<0.05
®@50=BMI vs 35=BMI<50, +p<0.001, ++p<0.01, +++p<0.05, ++++p=0.001, unpaired t test

after an uneventful LSG and was readmitted. A CT scan
revealed a left subphrenic abscess. Laparoscopic drainage
with an omental patch was immediately performed, how-
ever, failed. Several subsequent trials of endoscopic clip-
ping, argon plasma coagulation, and cyanoacrylate injec-
tion all failed. Finally, a covered self-expandable and
retrievable esophageal stent (HANAROSTENT,
M.I.Tech, Korea) was placed endoscopically and the
leakage was thus successfully sealed [11]. The other
two patients complained of sudden upper abdominal pain
on POD2 and POD4, and CT scans revealed small free

Fig. 4 Bougie size and change in
%EWL

120
100

80 r

%EWL
(=2
=)

40 r

air spaces. Intraoperative endoscopy revealed minimal
leakages from the distal part of the staple line (around
the incisura angularis) and laparoscopic suture repairs
with an omental patch were successful in both cases.
The remaining two patients complained of mild to mod-
erate upper abdominal pain, and CT scans revealed small
free air spaces along the staple line. Both of them were
treated conservatively.

Postoperative hemorrhage occurred in nine patients
(5.0 %), of which six patients required reoperations. They
included six intraabdominal, two subcutaneous (trocar site),

Bougie size and weight loss

* *

—— 36Fr.

—=— 45Fr.

1y
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2y 3y 4y Sy
Time after surgery

36Fr. vs 45Fr., *p<0.05, unpaired t test
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Fig. 5 Distance from the pylorus
and change in %EWL
120

100

80

60

%EWL

40 |

Distance from pylorus and weight loss

62.7 |—*— =4cm

and one intraluminal (from the staple line treated by endo-
scopic clipping) hemorrhages. Early sleeve stenosis occurred
in one patient. On POD19, laparoscopic strictureplasty was
performed, however, failed, and laparoscopic revision RYGB
was eventually required on POD21.

Late complications more than 30 days after surgery
occurred in seven patients (3.9 %), of which six patients
required interventions. Intractable GERD which was re-
fractory to proton pump inhibitor administration occurred
in five patients all of whom had associated obstruction at
the incisura angularis. Four out of the five patients were
treated by endoscopic balloon dilation (intervals from the
primary LSG were 2, 21, 24, and 39 months) and the
remaining one patient required laparoscopic seromyotomy
(as described below). Acute bleeding from the lower
esophagus due to severe GERD occurred in one patient
13 months after LSG and emergent endoscopic clipping

was successful. The overall complication rate was 12.8 %.

Revision Surgery

Revision surgery was performed in six patients (3.4 %). The
reasons for revision were insufficient weight loss in five pa-
tients and intractable GERD in one patient. The procedures for
insufficient weight loss were laparoscopic duodenal switch in
three patients (intervals from the primary LSG were 13, 16,
and 22 months) and laparoscopic re-sleeve gastrectomy in two
patients (intervals from the primary LSG were 13 and
26 months). For one patient with intractable GERD, laparo-
scopic seromyotomy was successfully performed (interval
was 8 months) after two failed endoscopic balloon dilations
(intervals were 7 months).

2y 3y 4y S5y

Time after surgery

=<4cm vs 6cm =, *p<0.05, unpaired t test

Discussion

According to a review of the published long-term weight loss
results after LSG by Diamantis et al., among the patients who
underwent LSG as a definitive procedure, the mean preoper-
ative BMI was 43.9 kg/m? and the average mean %EWL was
56.3 % (range, 49.5-71.3 %) at 5 years postoperatively [5]. In
our series in Japanese morbidly obese patients, the mean pre-
operative BMI was 43.3 kg/m? and the average %EWL at
5 years was 77.3 %. Therefore, it could be said that our results
are relatively superior. Our LSG technique is quite a standard
one in the global sense [12]. Possible differences between our
patients and, for instance, American patients are dietary pat-
terns and body composition (predominantly fat distribution).
Japanese generally consume mainly carbohydrates and less
protein and fat, compared to for instance, Americans, resulting
in Japanese having a higher incidence of central obesity [13].
Our patients’ fat intake is higher than in normal weight Japa-
nese individuals, but still lower than the recommendations for
healthy Americans [14]. However, precisely how these differ-
ences influenced our study’s outcome are unclear.

Choosing the ideal surgical procedure for treatment of su-
per morbidly obese patients (BMI more than 50 kg/m?) is still
the subject of intense debate due to the unique and particularly
difficult to manage characteristics of this group, and the tech-
nical surgical and other challenges they present. The compre-
hensively reported short-term %EWL from LSG as a primary
bariatric procedure in super morbidly obese patients was be-
tween 45 and 50 % [15—-18]. Our long-term results involving
33 super morbidly obese patients were consistent with these
results for the first 4 years but some of the patients regained
weight thereafter. Zerrweck et al. reported their retrospective
study comparing 77 super morbidly obese patients who
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underwent either L(laparoscopic)RYGB (n=32) or LSG (n=
45). Although operative time was significantly shorter in the
LSG group, the %EWL at 1 year was significantly higher in
the LRYGB group than in the LSG group (63.9 and 43.0 %,
respectively) while the overall complication rate was similar
(9 % for LRYGB, 22 % for LSG, p=0.217) [19]. In our ex-
perience as well, intestinal bypass procedures such as LRYGB
and LSG-DJB (DJB: duodenojejunal bypass) achieve a better
weight loss outcome compared to LSG only for super mor-
bidly obese patients (data not shown). Thus, in the case where
a surgeon/surgical team is fully competent and sufficiently
experienced to safely perform intestinal bypass procedures
for super morbidly obese patients, we believe that performing
LRYGB or LSG-DJB would be a good surgical option.

There are many points of controversy regarding the optimal
operative technique giving rise to a wide range of surgical
options including the size of the bougie, necessity of reinforc-
ing the staple line, routine use of intraoperative seal testing,
section size at the gastroesophageal junction, and distance
from the pylorus to the beginning of the antral resection. All
of these are matters that are debated among the most experi-
enced surgeons [12]. Regarding the antral resection, conser-
vative surgeons may prefer to begin the resection at 6 cm from
the pylorus with the aims of improving gastric emptying by
preserving its contractile function and of decreasing
intraluminal pressure, which allow early closure of any poten-
tial gastric leakage, whereas other surgeons perform the resec-
tion close to the pylorus and therefore achieve and maintain
better weight loss results. Abdallah et al. randomly allocated
159 morbidly obese patients undergoing LSG as a standalone
procedure into group I (LSG in which the division begins 2 cm
from the pylorus) and group II (LSG in which the division
begins 6 cm from the pylorus), and they found the group I
patients achieved significantly better weight loss up to 2 years
without increasing complication rates [20]. On the other hand,
according to a systematic review and meta-analysis (9991
cases in 112 studies) by Parikh M et al., distance from the
pylorus did not affect % EWL or leakage when LSG is per-
formed as a primary bariatric procedure [21]. In our cohorts
with long-term outcomes, we did not find a statistically sig-
nificant difference between the short (4 cm in most cases) and
long (6 cm in most cases) antrum group in terms of weight loss
although, the actual impacts of this small difference of only
2 cm in length might not be discernible among the minor (and
thus, probably statistically inadequate) sample size of our
small antrum group.

Regarding the bougie size, Spivak et al. reported their ret-
rospective case-controlled study comparing groups who
underwent LSG using a 42 and 32 Fr. bougie. At 1 year, there
was no difference in terms of weight loss (mean %EWL was
67 and 65 %, respectively) or complications and resolution of
comorbid conditions between the groups [22]. By contrast,
Parikh M et al. reported that the risk of leakage decreased with
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a bougie >40 Fr. although there was no difference in %EWL
between a bougie <40 Fr. and bougie >40 Fr. up to 36 months
(mean %EWL, 70.1 %) [21]. Arguments for and against a
small-sized bougie can go either way. On the one hand, there
is a concern that the greater the amount of preserved stomach
tissue, the more susceptible to stretching it will be, and thus
long-term sleeve dilation will ultimately cause failure. On the
other hand, a smaller-sized bougie may lead to undesirable
postoperative patient behavior changes: owing to restricted
food intake, some patients “compensate” by turning to exces-
sive consumption of “sweets” in various forms such as liquid
(sodas, etc.) or semi-liquid (ice-creams, chocolates, etc.), and
they are thus likely to regain weight, as Spivak et al. pointed
out. In our cohorts, patients on whom a smaller bougie size of
36 Fr. was used had a tendency to achieve better weight
loss at 1, 2, and 5 years after LSG compared to a thicker
bougie of 45 Fr. We believe this kind of inconsistency
arises from variations of surgeons’ techniques, for exam-
ple, the way the stapler is placed alongside the bougie,
distance from the pylorus, etc.

The overall complication rate in our series was 12.8 %.
Brethauer et al. reported in their systematic review that the
major postoperative complication rates ranged from 0 to
23.8 % in all included studies and that complication rates
ranged from 0 to 15.3 % only in the studies with over 100
patients [4]. Another systematic review by Shi et al. reported
that the mean complication rate was 11.2 % (range, 0-29 %),
with a leakage rate of 1.17 % (range, 0 to 5.5 %), bleeding rate
0f 3.57 % (range, 0 to 15.8 %), and mortality rates between 0
and 3.3 % [23]. On the other hand, according to The Interna-
tional Sleeve Gastrectomy Expert Panel Consensus Statement
2011 which was based on the data of 12,799 LSGs performed
only by highly experienced surgeons each having performed
over 500 bariatric procedures, the leakage rate was 1.06 %,
stricture rate 0.35 %, and postoperative GERD rate 12.11 %
[12]. Obviously, the complication rate (as a percentage of
procedures performed) could differ depending on the criteria
used by authors/doctors to determine whether certain clinical
problems are to be defined as “major” complications or mere-
ly an “adverse” event. At any rate, these numbers suggest that
postoperative complications after LSG could be proportion-
ately influenced by the extent of the surgeons’ experience. For
one surgical centre, Zachariah et al. reported that major com-
plication rates dropped from 8 % for the first 50 surgeries
performed to 1.68 % for the remaining 178 surgeries with
statistical significance [6]. In our series, all the leakages oc-
curred during our center’s early experience (#3, 16, 19, 53, 55)
of the subject procedure.

The limitation of our center’s study is that the patient
follow-up rate fell down to 50-60 % after 3 years or more.
One possible reason is that our center accepts patients seeking
bariatric surgery from all over Japan (from Hokkaido (north-
ernmost end) to Okinawa (southernmost end)) and such
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distant physical proximity to our center might disincentivize
some patients to present to our center for follow-up. It can be
assumed that patients who do not present for follow-up are
less likely to achieve good weight loss after bariatric surgery,
so care should be taken in interpreting the data.

Conclusion

LSG for Japanese morbidly obese patients is safe, effective,
and acceptably durable up to 5 years although some compli-
cations unique to the procedure such as leakage from the sta-
ple line and intractable GERD occur. For super morbidly
obese patients, other surgical options such as LRYGB and
LSG-DJB may be required.

Acknowledgments The authors wish to thank Ms. Sandra Cave who
assisted in the proof-reading of this manuscript.

Conflict of Interest The authors declare that they have no competing
interests.

Ethical Approval All procedures performed in studies involving hu-
man participants were in accordance with the ethical standards of the
institutional and/or national research committee and with the 1964 Hel-
sinki declaration and its later amendments or comparable ethical
standards.

Informed Consent Informed consent was obtained from all individual
participants included in the study.

References

1. Presented at the International Federation for the Surgery of Obesity
and Metabolic Disorders (IFSO) annual meeting in 2014 (Montreal,
Canada).

2. Tagaya N, Kasama K, Inamine S, et al. Evaluation of the excluded
stomach by double-balloon endoscopy after laparoscopic Roux-en-
Y gastric bypass. Obes Surg. 2007;17(9):1165-70.

3. The annual surveys and questionnaires of laparoscopic bariatric
surgery and endoscopic intragastric balloon placement 2013. The
Japan Consortium of Obesity and Metabolic Surgery (JCOMS).

4. Brethauer SA, Hammel JP, Schauer PR. Systematic review of
sleeve gastrectomy as staging and primary bariatric procedure.
Surg Obes Relat Dis. 2009;5(4):469-75.

5. Diamantis T, Apostolou KG, Alexandrou A, et al. Review of long-
term weight loss results after laparoscopic sleeve gastrectomy. Surg
Obes Relat Dis. 2014;10(1):177-83.

6. Zachariah SK, Chang PC, Ooi AS, et al. Laparoscopic sleeve gas-
trectomy for morbid obesity: 5 years experience from an Asian
center of excellence. Obes Surg. 2013;23(7):939-46.

10.

11.

12.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Kasama K, Tagaya N, Kanahira E, et al. Has laparoscopic bariatric
surgery been accepted in Japan? The experience of a single surgeon.
Obes Surg. 2008;18(11):1473-8.

Guidelines for Clinical Application of Laparoscopic Bariatric
Surgery. Society of American Gastrointestinal and Endoscopic
Surgeons (SAGES). http://www.sages.org/publications/guidelines/
guidelines-for-clinical-application-of-laparoscopic-bariatric-
surgery/.

Tagaya N, Kasama K, Kikkawa R, et al. Experience with laparo-
scopic sleeve gastrectomy for morbid versus super morbid obesity.
Obes Surg. 2009;19(10):1371-6.

Teramoto T, Sasaki J, Ueshima H, et al. Treatment—Therapeutic
lifestyle modification. J Atheroscler Thromb. 2008;15(3):109-15.
Oshiro T, Kasama K, Umezawa A, et al. Successful management of
refractory staple line leakage at the esophagogastric junction after a
sleeve gastrectomy using the HANAROSTENT. Obes Surg.
2010;20(4):5304.

Rosenthal RJ. International sleeve gastrectomy expert panel.
International sleeve gastrectomy expert panel consensus statement:
Best practice guidelines based on experience of >12,000 cases.
Surg Obes Relat Dis. 2012;8(1):8-19.

Lee WJ, Wang W, Chen TC, et al. Clinical significance of
central obesity in laparoscopic bariatric surgery. Obes Surg.
2003;13:921-5.

Dietary Guidelines for Americans 2005, U.S. Department of Health
and Human Services, U.S. Department of Agriculture, p 29.
Eisenberg D, Bellatorre A, Bellatorre N. Sleeve gastrectomy as a
stand-alone bariatric operation for severe, morbid, and super obesi-
ty. JSLS. 2013;17(1):63-7.

Al Falah HM, AlSalamah SM, Abdullah M, et al. An experience of
laparoscopic sleeve gastrectomy in obese, morbidly obese, and su-
per morbidly obese patients. Saudi Med J. 2013;34(5):503-10.
Alexandrou A, Felekouras E, Giannopoulos A, et al. What is the
actual fate of super-morbid-obese patients who undergo laparoscop-
ic sleeve gastrectomy as the first step of a two-stage weight-reduc-
tion operative strategy? Obes Surg. 2012;22(10):1623-8.

Lemanu DP, Srinivasa S, Singh PP, et al. Single-stage laparoscopic
sleeve gastrectomy: Safety and efficacy in the super-obese. J Surg
Res. 2012;177(1):49-54.

Zerrweck C, Sepulveda EM, Maydon HG, et al. Laparoscopic gas-
tric bypass vs. sleeve gastrectomy in the super obese patient: Early
outcomes of an observational study. Obes Surg. 2014;24(5):712-7.
Abdallah E, El Nakeeb A, Yousef T, et al. Impact of the extent of
antral resection on surgical outcomes of sleeve gastrectomy for
morbid obesity (a prospective randomized study). Obes Surg.
2014;24(10):1587-94.

Parikh M, Issa R, McCrillis A, et al. Surgical strategies that may
decrease leakage after laparoscopic sleeve gastrectomy: a system-
atic review and meta-analysis of 9,991 cases. Ann Surg.
2013;257(2):231-7.

Spivak H, Rubin M, Sadot E, et al. Laparoscopic sleeve gastrecto-
my using a 42-French versus 32-French bougie: the first-year out-
come. Obes Surg. 2014;24(7):1090-3.

Shi X, Karmali S, Sharma AM, et al. A review of laparoscopic
sleeve gastrectomy for morbid obesity. Obes Surg. 2010;20(8):
1171-17.

@ Springer


http://www.sages.org/publications/guidelines/guidelines-for-clinical-application-of-laparoscopic-bariatric-surgery/
http://www.sages.org/publications/guidelines/guidelines-for-clinical-application-of-laparoscopic-bariatric-surgery/
http://www.sages.org/publications/guidelines/guidelines-for-clinical-application-of-laparoscopic-bariatric-surgery/

