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Abstract
Background Laparoscopic sleeve gastrectomy with
duodenojejunal bypass (LSG-DJB) has been designated as a
novel bariatric surgery procedure. This combination of sleeve
gastrectomy and proximal intestinal bypass theoretically of-
fers an effective and prolonged anti-diabetes effect. This is a
follow-up of our institution’s previous report on the short-term
effects of LSG-DJB on type 2 diabetes mellitus (T2DM),
which a 68.7 % remission (HbA1c <6 % without diabetes
medication) rate 1 year after surgery. The aforementioned re-
sult was comparable to the reported remission rates of laparo-
scopic Roux-en-Y gastric bypass. However, the durability of
remission remains unknown.
Objective The objective of this study is to investigate the
medium-term (up to 5 years) effects of LSG-DJB on weight
loss and T2DM.
Methods In this analysis, consecutive 120 patients (female to
male ratio = 61:59, mean age = 44.8 years) with T2DM who
underwent LSG-DJB from April 2007 to November 2013 and
were followed up beyond 1 year were included. The preoper-
ative mean body weight and BMI were 105.7 kg and 38.5 kg/
m2, respectively. The mean HbA1c and fasting blood glucose

values were 8.9 % and 194 mg/dL, respectively. The mean
duration of T2DM was 7.3 years. Fifty-five patients (46 %)
were being treated with insulin prior to surgery.
Results The follow-up rate was 97.5 % at 1 year, 73.3 % at
3 years, and 50.0 % at 5 years. The mean body weight was
74.9 kg at 1 year, 76.8 kg at 3 years, and 72.8 kg at 5 years
(p < 0.001, compared to the baseline). The mean percent of
total body weight loss (%TWL) was 28.9, 28.6, and 30.7 % at
1, 3, and 5 years, respectively. Remission of T2DM was
achieved at 63.6, 55.3, and 63.6 % at 1, 3, and 5 years, respec-
tively. Among those who achieved diabetes remission at
1 year, 10.8 % of them experienced recurrence during the
subsequent follow-up period.
Conclusion Although recurrence of T2DM is observed in
some patients over time, LSG-DJB is an effective procedure
for achieving significant weight loss and improvement of gly-
cemic control, and the effects seem to be durable up to 5 years.
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Introduction

In 2007, our institution has started performing sleeve gastrec-
tomy with duodenojejunal bypass (LSG-DJB) as an alterna-
tive to laparoscopic Roux-en-Y gastric bypass (LRYGB). This
solution was offered due to the concern that gastric cancer has
a high prevalence in Japan, and the inherent difficulty of
performing gastric screening by upper gastrointestinal endos-
copy has been categorized as a non-negligible problem in the
said country [1, 2]. LSG-DJB is a modification of the duode-
nal switch (Bshort-limb^DS) and has the following theoretical
advantages:
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1. The pylorus is preserved, leading to lesser occurrence of
dumping syndrome and reactive hypoglycemia as com-
pared to LRYGB.

2. A duodenojejunostomy is located at 1–2 cm distal to the
pylorus, which allows for a wider anastomotic stoma,
leading to less occurrence of anastomotic stenosis as com-
pared to LRYGB.

3. The risks of nutritional deficiencies are expected to be
lower in LSG-DJB than that after DS.

4. The combination of a sleeve gastrectomy and DJB (prox-
imal intestinal bypass) is expected to have an effective and
prolonged anti-diabetes effect.

Previously, our institution reported the short-term results of
LSG-DJB and showed a total weight loss percentage (%TWL)
of 31.6 %. Additionally, 68.7 % of the patients with type 2
diabetes mellitus (T2DM) preoperatively achieved remission
of diabetes (HbA1c <6%without diabetes medication), 1 year
following LSG-DJB, with comparable results to patients of
LRYGB [3]. Theoretically, the procedure can address some
of the shortcomings of LRYGB. However, no long-term data
has been published to challenge the gold standard. This will be
the first report which shows the medium-term (up to 5 years)
effects and outcomes of LSG-DJB. The primary endpoints of
the study are weight loss, safety, and remission of diabetes.

Methods

This is a retrospective analysis of a prospectively collected
database. From April 2007 to November 2013, 120 consecu-
tive Japanese patients with T2DM underwent LSG-DJB and
were followed-up beyond 1 year. Other parameters for inclu-
sion were based on the Society of American Gastrointestinal
and Endoscopic Surgeons (SAGES) Guidelines for Clinical
Application of Laparoscopic Bariatric Surgery, which in-
cludes the following: medically uncontrolled, ages between
18 and 65 years with body mass index (BMI) of more than
30 kg/m2 with obesity related co-morbidities [4], which was
approved by the Institutional Review Board. Each patient was
preoperatively screened and evaluated by our multidisciplin-
ary team. Prior to making a final decision for surgery, every
patient underwent a detailed and up-to-date discussion regard-
ing the various available bariatric surgical options, their pros
and cons, the risks and benefits, the potential postoperative
complications, including the possibility of reoperations, and
the likelihood of requiring postoperative nutritional
supplementation.

Diagnosis of Diabetes

The diagnosis of diabetes was based on the following Japan
Diabetes Society criteria: FPG ≥126 mg/dL, symptoms of

diabetes plus casual plasma glucose ≥200 mg/dL, or 2 h
postload glucose ≥200 mg/dL during a 75-g oral glucose tol-
erance test [5]. Patients with a positive history of diabetes and
using diabetic medication before surgery were also classified
as having diabetes despite normal values for FPG or HbA1c
while on medication.

Surgical Technique

Our surgical technique for LSG-DJB was described in detail
previously [1]. The short gastric vessels on the greater curva-
ture of the stomach were divided from a distance 4 cm prox-
imal to the pylorus to the gastroesophageal junction. Complete
mobilization of the fundus was obtained. The 37.5 Fr. calibra-
tion tube was advanced transorally along the lesser curvature,
and the stomach was divided using a linear stapler. The staple
line was imbricated while keeping the calibration tube in
place. Then, the posterior wall of the duodenumwas dissected
and divided using a linear stapler 1–2 cm distal to the pylorus.
The limb length was 100 cm for the biliopancreatic tract and
150 cm for the alimentary tract. The jejunojejunostomy was
created using a linear stapler, and an entry hole was closed by
single layer of hand sewing. The omentum was divided to
avoid the tension of anastomosis during an antecolic recon-
struction. A duodenojejunal end-to-side anastomosis was cre-
ated by two layers of hand sewing (Fig. 1).

Postoperative Care

A clear-liquid diet was started on postoperative day 1 (POD1)
if no complications were detected by physical examination
and/or radiographic testing by esophagogram. Patients were
discharged from the hospital on POD3 after confirming oral

Fig. 1 Illustration of LSG-DJB. Sleeve gastrectomy is achieved after
insertion of a 37.5-Fr gastric bougie transorally and orienting it to the
lesser curvature of the stomach, then dividing the stomach vertically.
The duodenum was transected 1–2 cm from the pylorus by stapler. The
biliopancreatic limb is approximately 100 cm long and the alimentary
limb, which was anastomosed to the proximal duodenum, was
approximately 150 cm in length
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liquids were well tolerated. Detailed dietary counseling was
given by a bariatric nutrition specialist, and written instruc-
tions for optimal health management at home were provided,
emphasizing dietary sources of protein, B vitamins, iron, and
calcium. Liquid food was started by postoperative week 2,
semi-solid foods by week 4, and solid foods thereafter.
Standard follow-up included visits to the outpatient clinic at
1; 3; and 6 months; 1 year; and annually thereafter. Also,
patients were encouraged to regularly attend the bariatric sur-
gery patient support group meetings.

Diabetes Outcomes Classifications

Diabetes remission was defined as HbA1c <6%without use of
any diabetes medications [6]. The number or prevalence of the
patients who achieved HbA1c <6.5 % without diabetes medi-
cations, those who achieved diabetes control (HbA1c <7 %
with or without diabetes medications), and those with poorly
controlled diabetes (HbA1c ≥8 %) were also noted. On the
other hand, diabetes was regarded as Brecurred^ when HbA1c
value moved back into the diabetic range (≥6.5 %) or the need
for diabetes medication after any period of remission [7].

Statistical Analysis

Continuous data are presented as means ± SD or SE, as indi-
cated. All parametric data were analyzed using Student’s t test
(paired and unpaired) when appropriate. All non-parametric
data were analyzed using the Mann-Whitney test. The chi-
square test was used to identify significant difference between
proportions and categorical variables. A two-sided p value of
0.05 was considered statistically significant. The statistical
analysis was done using the SPSS version 11.0J for Windows.

Results

There were 120 patients, comprising of 61 females and 59
males with a mean age of 44.8 ± 7.9 years. The mean preop-
erative body weight was 105.7 ± 21.5 kg, and the mean pre-
operative BMI was 38.5 ± 7.3 kg/m2. The follow-up rate dur-
ing the study period is shown in Table 1.

Operative Safety

There were no major intraoperative complications or conver-
sions to laparotomy. Mean skin-to-skin operative time was
224 ± 37 min with mean blood loss of 58 ± 89 mL. Mean
postoperative hospital stay was 3.4 ± 1.1 days. Postoperative
complications were reviewed independently by one of the co-
authors (RY) and stratified based on the Clavien-Dindo clas-
sification [8]. There were five severe complications (Grade
III-a or more) in five patients during the early (within 30 days)
postoperative period including one case of leakage from the
duodenojejunal anastomosis and four cases of hemorrhages
(two intraluminal and two intraabdominal). Also, there were
six severe complications that occurred in five patients during
late (between 30 days to 2 years) postoperative period includ-
ing two internal hernias, three sleeve stenoses, and one bowel
obstruction. There were no mortalities in all cases done.

Weight Loss

Following surgery, the mean body weight declined to
74.9 ± 15.7 kg at 1 year, 75.0 ± 15.6 kg at 2 years,
76.8 ± 15.9 kg at 3 years, 73.8 ± 15.5 kg at 4 years, and
72.8 ± 12.0 kg at 5 years. The mean BMI declined to
27.2 ± 5.0 kg/m2 at 1 year, 27.1 ± 5.1 kg/m2 at 2 years,
28.4 ± 5.2 kg/m2 at 3 years, 27.4 ± 5.2 kg/m2 at 4 years, and
28.4 ± 4.8 kg/m2 at 5 years. The %TWL achieved was
28.9 ± 9.4 % at 1 year, 28.7 ± 11.1 % at 2 years,
28.6 ± 11.0 % at 3 years, 31.0 ± 11.1 % at 4 years, and
30.7 ± 11.3 % at 5 years. Both waist and hip circumference
decreased significantly at 1, 3, and 5 years.Waist/hip ratio also
decreased significantly at 1 and 3 years, but did not reach
statistical significance at 5 years. Abdominal CT scan was
routinely performed before surgery and 1 year after surgery
in all patients, and both visceral fat area (VFA) and subcuta-
neous fat area (SFA) at umbilical level were measured. At
1 year, VFA, SFA, and V/S ratio were all significantly de-
creased. The summary of weight loss and other anthropomet-
ric data is shown in Table 2.

Effect on Type 2 Diabetes Mellitus

The mean HbA1c and FPG at the first preoperative visit were
8.9 ± 1.7 % and 194 ± 80 mg/dL, respectively. Intensive med-
ical glycemic control was performed, and the mean HbA1c
and FPG at the time of surgery dropped to 8.0 ± 1.2 % and
153 ± 47 mg/dL, respectively. Regarding the type of treat-
ment, 58 patients (48.3 %) were treated with oral hypoglyce-
mic agents (OHA), 18 patients (15.0 %) were treated with
insulin, 37 patients were treated with both OHA and insulin,
and 7 patients (5.8%) were treated with lifestyle modification.
The mean duration of T2DM from diagnosis was
7.3 ± 5.9 years.

Table 1 Follow-up rate during the study period

Pre-OP 1Y 2Y 3Y 4Y 5Y

Actual N 120 117 90 55 21 11

Expected N 120 100 75 32 22

F/U rate (%) 97.5 90.0 73.3 65.6 50.0
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The changes in HbA1c and FPG are shown in Fig. 2. At
1 year, the mean HbA1c and FPG dropped to 6.0 ± 1.0 % and
105 ± 24 mg/dL, respectively (p < 0.001), and leveled off
thereafter for up to the 5-year follow-up period.

Response rates based on varying HbA1c cutoffs over
the 5-year follow-up were shown in Table 3. Remission of
T2DM was achieved in 63.6 % at 1 year, 55.3 % at
3 years, and 63.6 % at 5 years. Among those who
achieved diabetes remission at 1 year, 10.8 % of them

experienced recurrence during the subsequent follow-up
period.

Change in the medication usage for T2DM is shown in
Fig. 3. Preoperatively, 58 patients (48.3 %) were treated with
OHA, 18 patients (15.0 %) were treated with insulin, 37 pa-
tients (30.8 %) were treated with both OHA and insulin, and
the remaining 7 patients (5.8 %) had no medications (lifestyle
modification). By the first-year postoperative period, the num-
ber of patients off medications increased to 94 (85.5 %), while
those medications have decreased as follows: 11 (10.0 %) on
OHA only, 2 (1.8 %) on insulin only, and 3 (2.7 %) on com-
bination of OHA and insulin. This trend was observed
throughout the 5-year follow-up period.

Discussion

In 2007, our institution introduced LSG-DJB as an alternative
to LRYGB in 2007 [1, 2]. Through years of experience, we
have observed LSG-DJB compensates for the shortcomings of
LRYGB, which was considered the gold standard surgical
intervention for obesity and metabolic syndrome. We ob-
served an efficient and sustained anti-diabetic effect in LSG-
DJB comparable to LRYGB. We now offer this procedure,
after a strict selection process with a multidisciplinary team,
to obese patients with associated metabolic syndrome, specif-
ically severe diabetes. We previously reported our initial first-
year experience, and this study would be a follow-up focusing
on the medium-term (up to 5 years) effects of LSG-DJB on
weight loss and improvement of diabetes. The mean preoper-
ative BMI of the patients included in the study was 38.5 kg/
m2, comparatively lower than in typical Caucasian patients.
This could be read as a feature that Asians are prone to central
obesity-induced diabetes and show susceptibility to diabetes
at a lower BMI.

Short-termweight loss studies on humans comparing LSG-
DJB with other procedures are sparse. Raj and his colleagues,
in 2012, reported the preliminary results of a randomized trial

Table 2 Summary of weight loss
and other anthropometric data Prep-OP 1Y 3Y 5Y

Body weight (kg) 105.7 ± 21.5 74.9 ± 15.7* 76.8 ± 15.9* 72.8 ± 12.0*

BMI (kg/m2) 38.5 ± 7.3 27.2 ± 5.0* 28.4 ± 5.2* 28.4 ± 4.8*

%TWL (%) 28.9 ± 9.4 28.6 ± 11.0 30.7 ± 11.3

Waist (cm) 120.7 ± 16.2 93.7 ± 12.9* 98.9 ± 13.3* 97.1 ± 9.6*

Hip (cm) 122.8 ± 15.8 101.7 ± 10.8* 105.9 ± 11.8* 107.0 ± 11.0*

W/H ratio 0.98 ± 0.07 0.92 ± 0.07* 0.93 ± 0.07** 0.91 ± 0.05 (NS)

VFA (cm2) 208.1 ± 286.6 54.8 ± 36.8* NA NA

SFA (cm2) 511.8 ± 607.9 226.9 ± 131.7* NA NA

V/S ratio 0.45 ± 0.20 0.28 ± 0.17* NA NA

NA not available, NS not statistically significant

Versus prep-OP, *p < 0.001, **p < 0.01, ***p < 0.05 (paired t test)

Fig. 2 Change in HbA1c and fasting plasma glucose
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comparing LSG-DJB and LRYGB for 57 morbidly obese
Indian patients (mean preoperative BMI, 48.28 kg/m2 in the
LSG-DJB group and 49.29 kg/m2 in the LRYGB group). In
their study, the limb lengths were similar in both groups
(biliopancreatic limb length of 50 cm and alimentary limb
length of 75 cm for <50 kg/m2 BMI and 150 cm for >50 kg/
m2 BMI), both of which were shorter than those in our tech-
nique. The calibration tube (bougie) used in their technique in
LSG was 36 Fr. When follow-up was done 1 year after sur-
gery, percent excess weight loss (%EWL) in LSG-DJB and
LRYGB were 81.94 ± 9.51 and 79.98 ± 4.77 %, respectively
(p = 0.326) [9].

There has been no literature comparing LSG-DJB and other
procedures in terms of long-term outcomes. We recently pub-
lished our 5-year results of LSG as a primary procedure under
the same follow-up protocol by the same multidisciplinary team.
Among 179 patients withmean preoperative BMI of 43.3 kg/m2,
the %TWL at 1, 3, and 5 years were 32.4, 34.4, and 29.5 %,
respectively [10]. Of important note was that adding a proximal
intestinal bypass to sleeve did not show any Bincreased effect^ in
terms of weight loss. One possibility for this phenomenon is in
LSG-DJB, weight loss might be influenced primarily by the
restrictive component of the Bvertical sleeve,^ not the
malabsorptive Bproximal intestinal bypass.^ On the other hand,
multiple systematic reviews have shown that distal intestinal

bypass (e.g., DS) had a significant influence on weight loss and
nutritional sequela [11, 12].

Results on the anti-diabetic effect appear to vary; Raj and his
group observed in a randomized controlled trial comparing
LRYGB and LSG-DJB that the remission rate of diabetes (de-
fined by achieving A1c <7 % without diabetes medication at
1 year) was similar (LSG-DJB: 80 %, LRYGB: 81 %) [9]. Lee
et al. reported a retrospective matched case-control study com-
paring LSG with single-anastomosis duodenal-jejunal bypass
and LSG alone (mean preoperative BMI, 35.1 kg/m2 in the
LSG-DJB group, and 36.2 kg/m2 in the LSG group). In their
study, a 36-Fr bougie was used when they performed sleeve
gastrectomy, and the length of the (loop) biliary limb was 150
to 250 cm according to the BMI value. At 1 year, the %EWL in
the LSG-DJB group was superior to that in the LSG alone group
(87.2 versus 67.5 %, p = 0.023). The mean reduction in the
HbA1c level in the LSG-DJB group was also higher than that
found for the LSG group (2.8 versus 2.1 %, p = 0.045) [13].

A recent prospective study by Adams et al. reported 6-year
outcomes for 418 patients who underwent RYGB. Between 2
and 6 years after surgery, the rate of partial remission of dia-
betes (A1c <6.5 % without medication) changed from 75 to
62% [14]. Arterburn et al. reported a retrospective multicenter
study including 4434 adults with T2DM who had gastric by-
pass. They reported that 47.2, 72.5, and 76.9 % achieved

Fig. 3 Medication usage for
T2DM among patients. At 1-year
postoperative, a majority of the
patients were off medication, with
the rest reducing consumption as
compared to preoperative phase

Table 3 Glycemic control during
5 years of follow-up Pre-OP 1Y 2Y 3Y 4Y 5Y

HbA1c < 6 without meds (%) 0 63.6 59.2 55.3 53.8 63.6

6 ≤ HbA1c < 6.5 without meds (%) 1.7 11.8 15.5 15.8 15.4 9.1

HbA1c < 7 (%) 20 87.2 87.3 89.5 92.3 100

7 ≤ HbA1c < 8 (%) 32.5 9.1 7 10.5 7.7 0

8 ≤ HbA1c (%) 47.5 3.6 5.6 0 0 0
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partial remission within 1, 3, and 5 years after surgery, and
37.1, 63.3, and 68.2 % achieved complete remission (A1c
<6 % without medication) within 1, 3, and 5 years after sur-
gery [15]. Cohen et al. reported a prospective study including
66 diabetic patients with BMI 30–35 kg/m2 who underwent
RYGB. For up to 6 years, following durable partial remission
of diabetes occurred in 88 % of cases [16]. Lakdawala report-
ed a prospective study including 52 Indian patients with un-
controlled T2DM and a BMI of 30–35 kg/m2 who underwent
LRYGB. In their cohort at 5 years, the rate of those who
achieved A1c <7 % without medication was 57.7 % and that
of those who achieved A1c <7%with medication was 38.5 %
[17]. In contrast, studies reporting long-term diabetic remis-
sion after LSG are scarce. Breathuer et al. reported that the
complete/partial remission rates after LSG were 26/9 % in the
short-term (first 2 years) and 9/22 % in the long-term [18].
Recently, Golomb et al. reported the long-term metabolic ef-
fects of LSG. In their study, 443 patients with initial BMI of
43.9 kg/m2 were included and the %EWL at 1, 3, and 5 years
were 76.8, 69.7, and 56.1 %, respectively. Among those who
were associated with T2DM preoperatively, complete remis-
sion of diabetes was maintained in 50.7, 38.2, and 20.0 %,
respectively. The rates of patients who stopped using medica-
tions for T2DM were 64.5, 48.3, and 55.5 %, respectively. In
patients with preoperative insulin use, rates of cessation of
medication use were 36.8, 9.1, and 0 %, respectively [19].
Although the rates of diabetes remission after bariatric surgery
would be highly influenced by various possible confounding
factors such as patients’ background especially in terms of
diabetes severity, surgical technique, surgeon’s preference,
etc., it still seems to be safe to say that LSG-DJB would be
superior to LSG and at least equivalent to RYGB in terms of
long-term glycemic control.

Among those who achieved diabetes remission at 1 year,
10.8 % of them experienced recurrence during the subsequent
follow-up period, which is lower than a retrospective cohort
study utilizing data from three integrated health care systems
by Arterburn et al. In that study, the overall complete remis-
sion rate was 68% within 5 years of surgery (68 % follow-up)
after which a third of those patients had recurrent diabetes.
Predictors of relapse after remission were poor preoperative
glycemic control, longer duration of diabetes, and insulin use
[15]. Similar to our institutions results in another study by
Brethauer et al., the recurrence rate in the RYGB group was
17 %, and predictors of relapse after remission were duration
of diabetes, less weight loss, and weight regain [18]. It appears
that lifelong follow-up under a multidisciplinary team includ-
ing an endocrinologist is essential after bariatric surgery to
achieve optimal outcomes.

We believe that LSG-DJB has several advantages over
LRYGB. First, in LSG-DJB, the pylorus, a physiological
valve, is preserved leading to less occurrence of dumping
syndrome which is often problematic after RYGB. The

reported incidence of dumping syndrome after RYGB varies
significantly between 15.7 and 76 % [20–23]. Dumping syn-
drome is known to debilitate gastric bypass patients and oc-
curs at a higher incidence in diabetics than in non-diabetics
[24, 25]. The second advantage of LSG-DJB is less occur-
rence of anastomotic stenosis. In LRYGB, creating a small-
diameter gastrojejunal anastomosis is believed to be one of the
keys to the long-term success, which occasionally involves an
increased incidence of stenosis. The incidence of stenosis de-
veloping after gastrojejunostomy has been reported to range
f rom 2 .9 t o 23 % [26 , 27 ] . I n LSG-DJB , t h e
duodenojejunostomy is located 1–2 cm distal to the pylorus;
thus, the anastomotic stoma can be formed at a larger diameter
as compared to that of LRYGB. Actually, in all our cases of
LSG-DJB, we have not experienced any stenosis at the
duodenojejunal anastomosis. And lastly, marginal ulceration
is also a potentially serious complication of LRYGB where
the reported incidence ranges from 1 to 16 % [28, 29]. In
contrast, the incidence of marginal ulcer after DS is known
to be extremely low. Anthone et al. reviewed their prospec-
tively collected data from 701 patients undergoing duodenal
switch during the 10-year period and showed that marginal
ulcers were not seen [30]. In our experience of LSG-DJB, the
incidence of marginal ulcers at the duodenojejunal anastomo-
sis was minimal at 0.49 %.

The major drawbacks of LSG-DJB are that the operation is
relatively technically challenging and time consuming com-
pared to LRYGB. Recently, Lee et al. reported the short-term
results of laparoscopic single-anastomosis duodenal-jejunal
bypass with sleeve gastrectomy (SADJB-SG) [31]. They used
45 Fr gastric bougie, left antrum 6 cm proximal to the pylorus,
and set 150–250 cm biliopancreatic limb according to the
initial BMI. The mean %TWL at 1 year was 32.7 %, and
complete remission rate of T2DM (80 % of the 30 patients
were diabetic and the preoperative HbA1c was 9.2 %) was
60 %, which seem to be similar to our results. The potential
advantages of SADJB-SG over LSG-DJB may be to alleviate
technical difficulty of RY reconstruction, to shorten the oper-
ation time, and to reduce the complication from entero-entero
anastomosis. A well-designed randomized controlled trial is
needed to actively delineate such variables.

The limitation of the study includes its retrospective
design, single-center experience, and the loss to follow-
up rate of over 30 % after 4 years or more. One possible
reason of the follow-up loss is that our center accepts
patients seeking bariatric surgery from all over Japan
(from Hokkaido (northernmost end) to Okinawa (south-
ernmost end)) and such distant physical proximity to our
center might discourage some patients to return 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 outcome after bariatric surgery, so care should be
taken in interpreting the data.
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Conclusion

In summary, LSG-DJB achieves excellent weight loss and
improvement of glycemic control in both the short and medi-
um term (up to 5 years). Its clinical effects seem to be at least
equivalent to those of LRYGB, and it also compensates for
some shortcomings of LRYGB. Although well-designed ran-
domized controlled trial directly comparing LSG-DJB and
LRYGB to draw a definitive conclusion, LSG-DJB could re-
place LRYGB, a gold standard, as an effective procedure for
the treatment of obese patients with T2DM.
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