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Preamble

The following updated statement is issued by the Amer-
ican Society for Metabolic and Bariatric Surgery (ASMBS)
in response to numerous inquiries made to the Society by
patients, physicians, society members, hospitals, and others
regarding single-anastomosis duodenal switch as a treat-
ment for obesity and metabolic disease. This recommenda-
tion is based on current clinical knowledge, expert opinion,
and published peer-reviewed scientific evidence available at
this time. The statement is not intended as, and should not be
construed as, stating or establishing a local, regional, or na-
tional standard of care.

Endorsement process

The ASMBS has a standard pathway and process for the
endorsement (or removal of endorsement) of procedures.
That pathway, summarized here, was used in the endorse-
ment of single-anastomosis duodenoileal bypass with sleeve
gastrectomy. Further details may be found on the society
website [1].

1. Application by an ASMBS member sponsor in active
practice for a new procedure or removal of an endorsed
procedure. Multiple ASMBS member co-sponsors are
allowed and encouraged.
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2. Primary Executive Committee of the Executive Council
review: 75% endorsement required for next stage. This
review will be inclusive and mainly to ensure plausibility
of new procedure and device before invoking full review.

3. Application assessed by the ASMBS Pathway for
Endorsement of New Devices and Procedures Commit-
tee. The Pathway for Endorsement of New Devices and
Procedures Committee will include the chairs of clinical
issues, insurance, quality improvement, and patient
safety, emerging technology and integrated health
president or their designee. In the course of their review,
a clinical issues position statement may be produced
concurrently.

4. Application presented to Executive Council by ASMBS
member sponsor and 1 co-sponsor and pro and con advo-
cates from Pathway for Endorsement of New Devices and
Procedures Committee.

5. Executive council review and open vote: 75% endorse-
ment required to next stage.

6. ASMBS member comment of new procedure/device
application with Pathway for Endorsement of New De-
vices and Procedures Committee summary.

7. Final EC vote: 75% endorsement required for final
affirmation.

8. Outcome of endorsement sent to major insurers and
Metabolic and Bariatric Surgery Accreditation and Qual-
ity Improvement Program once application endorsed.

The single-anastomosis duodenal switch, also known as
the loop duodenal switch, stomach intestinal pylorus-
sparing surgery, and most descriptively single-anastomosis
duodenoileal bypass with sleeve gastrectomy (SADI-S),
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was first reviewed by the American Society for Metabolic
and Bariatric Surgery (ASMBS) as a new metabolic and bar-
iatric procedure in a published position statement in 2016
[2]. The intention of the SADI-S procedure was to address
certain limitations and complexities inherent to other stan-
dard bariatric and metabolic procedures, including inade-
quate weight loss, weight regain, variable improvement of
weight-related co-morbidities, hypoabsorptive complica-
tions, internal hernias, and technical difficulty. The bilio-
pancreatic diversion with duodenal switch (BPD-DS), a
pylorus-sparing modification of Scopinaro’s original BPD,
was reported as an open procedure by Hess and Hess, first
in 1998 [3,4]. The BPD-DS was intended to decrease the
rates of marginal ulceration and dumping seen with the
BPD, as well as issues with severe hypoabsorption and diar-
rhea. In the Hess’ description of their procedure, the length
of the entire small intestine is measured, after which the
alimentary limb length is 40% of the total and the common
channel length is 10% of the total. The sleeve gastrectomy
(SG) was performed over a 40-Fr dilator allowing 1 to 1.5
fingerbreadths additional width and then stapled, with the
staple line being inverted with Lembert sutures. The inten-
tion was to ultimately have an SG volume of 100 mL. The
BPD-DS, now generally performed laparoscopically, is
associated with the greatest weight loss and remission of
diabetes of the currently performed conventional metabolic
and bariatric procedures that are endorsed by the ASMBS.

Technical complexity and the risk of long-term nutri-
tional deficiencies have limited the acceptance and popu-
larity of BPD-DS. The most recent published estimate of
bariatric surgery procedures from 2018 showed the BPD-
DS accounted at the time for only .8% of all such procedures
in the United States [5]. The SADI-S technique was first
described in 2007 as a simplification of the BPD-DS, begin-
ning with the creation of an SG but replacing the Roux-en-Y
reconstruction with a single-anastomosis duodenoileostomy
with a longer 200-cm common or “absorptive” channel [6].
This channel length was later increased to 250 cm because
of an unacceptably high rate of hypoalbuminemia and other
hypoabsorptive complications [7]. Modifications of SADI-S
have also erratically decreased the bougie size used to create
the SG to improve weight loss, but with a concurrent in-
crease in common length to 300 cm to minimize hypoab-
sorption [8—10]. Of note, to avoid confusion, this
statement will not cover a variety of even less commonly
performed procedures, which involve a single anastomosis
between the duodenum and the jejunum.

Short- and medium-term data on SADI-S

At the time of our original statement, there were only 4
published studies on SADI-S, comprising a total of 222 pa-
tients, with follow-up for individual patients ranging from
18 months to 5 years [6-9]. Three of these studies
represented a single institution’s ongoing consecutive

series, while the fourth came from a center that compared
SADI-S with a matched Roux-en-Y gastric bypass
(RYGB) cohort. Both sites involved surgeons with prior
extensive BPD-DS experience.

Since that time, Neichoy et al. [11] expanded on their
center’s retrospective results. Among 225 patients undergo-
ing SADI-S with a 40-Fr SG and a 300-cm absorptive limb,
30 patients were available for follow-up at 24 months;
among these patients, the percent excess body mass index
loss was 88.8 * 20.2%. There were 6 deaths among the
cohort (2.7%) but the authors felt only 3 deaths were attrib-
utable to the surgery and quoted a mortality rate of 1.3%,
with 2 deaths occurring within 30 days of surgery. The
same group, publishing as Mitzman et al. [12], reported
retrospectively on a different group as follows: 123 SADI-
S patients with a 42-Fr sleeve and a 300-cm common chan-
nel, with an average follow-up of 1 year. Mean percent
excess weight loss (%EWL) at that time was 72%. Six pa-
tients required early reoperation, but no deaths reported
[12].

One systematic review of the literature on SADI-S pub-
lished in 2018 produced 12 eligible studies comprising a to-
tal of 581 patients. These reports [6-9], included primary
and revisional SADI-S, with a variety of absorptive limb
lengths (not always reported), bougie sizes, and anastomotic
techniques. The longest reported follow-up of individual pa-
tients was 5 years, although the total number who reached
this point is unknown [13].

Comparison of SADI-S with other bariatric procedures

An early comparison of 54 SADI-S patients and 54
RYGB patients showed the groups had statistically similar
weight loss at 18 months (39.6 versus 41% total weight
loss, respectively), which the authors did not choose to
explain. For clarification, the RYGBs were performed with
a 25-mm end-to-end anastomosis stapler for the gastrojeju-
nostomy and a 150-cm Roux limb; the SADI-S group had a
40-Fr SG and a 300-cm common channel. There was more
nausea, marginal ulceration, and need for subsequent endos-
copies among the RYGB patients [10].

The same center’s analysis of a sex- and body mass
index—matched cohort of 53 SG patients and 53 SADI-S pa-
tients with 300-cm absorptive limbs (all with a 40-Fr SG)
showed early weight loss seems to be related to the SG
component, while the intestinal component extended the
period of ongoing weight loss by several months; thus,
increasing the total %EWL significantly. Complication rates
were noted to be similar between the 2 groups, with most
complications being related to the SG component of each
procedure [14].

This center’s matched-cohort analysis comparing 61
SADI-S patients (40-Fr SG/300-cm absorptive limb) with
61 BPD-DS patients (40-Fr SG/150-cm Roux limb/150-
cm common channel) at 2-year follow-up showed %EWL
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and rate of complications was statistically identical between
the 2 procedures, but the mean operative time for SADI-S
was significantly shorter (70 = 14 versus 137 = 36 min)
[15]. Similarly, Moon et al. [16] compared 111 SADI-S pa-
tients with 74 BPD-DS patients in a 2015 to 2017 review.
The weight loss and the complication rates were very similar
between groups.

Another retrospective analysis, containing patients who
had already been analyzed in prior studies, compared 62
BPD-DS patients (performed 2011-2013; 46-Fr SG, 150
cm/150 cm) with 122 SADI-S patients (performed 2013—
2015; 40-Fr SG/300 cm). A total of 99 patients were avail-
able for 2-year follow-up, at which time %EWL was signif-
icantly greater for the BPD-DS than for the SADI-S
patients. There were no deaths among the groups but there
were significantly more short- and long-term complications
among the patients undergoing BPD-DS, and a significantly
longer length of stay for BPD-DS compared with SADI-S
(4.1 = 6.2 versus 2 = 1 d). Limitations of this study include
the fact that the surgeons had substantially more experience
at the time of performing SADI-S, and that SG size was
different between the groups [17].

Torres et al. [18] reported on 10 years’ experience
comparing SADI-S with BPD-DS and RYGB. Of 106
SADI-S patients seen at 3 years, the mean percentage of total
weight loss (%TWL) was 38.7 = 10.7, and among 149 RYGB
patients seen at the same time point, % TWL was 28.7 £ 9.7,a
statistically significant difference. Among their patients with
type 2 diabetes, 97 RYGB patients lost 30.3 = 7.1%TWL;
97 SADI-S patients lost 35.5 = 6.7 %TWL; and 77 BPD-
DS patients lost 35.2 = 10.5 %TWL. Improvement in mea-
sures of type 2 diabetes were statistically the same between
the SADI-S and BPD-DS groups, both of which performed
statistically better in this realm than did RYGB. The advan-
tages of SADI-S in the opinion of the authors included its be-
ing easier to perform, easier to dismantle, and having a lower
rate of internal herniation than BPD-DS [18].

The largest retrospective, multicenter review of SADI-
S complications studied 1328 patients with 1- to 6-year
follow-up from 9 expert centers in different countries
[19]. Of note, many of the patients in the database
had been included in prior publications, and the data
set again included patients with a variety of absorptive
limb lengths, SG bougie sizes, and anastomotic tech-
niques. The authors’ conclusions were that the rates of
anastomotic complications (leak, obstruction, ulcer,
stricture, bile reflux) were lower among their SADI-S
patients than comparable rates reported in the literature
for both RYGB and BPD-DS. There was no way to
determine statistical significance by the nature of this
study. The authors did note that there was evidence of
partial small bowel obstruction in 2 patients in the series
because of retrograde filling of the afferent limb [20].
Tacking the afferent limb to the gastric antrum report-
edly eliminated this complication in the series. The

authors noted that there were no reported cases of inter-
nal hernia or volvulus after primary SADI-S, which they
proposed to be related to the presence of one less anas-
tomosis; there has been only a single case report of in-
ternal hernia in a revisional SADI-S [21].

Even with a 300-cm absorptive limb, some patients have
been reported to be troubled with chronic diarrhea, defined
by Surve et al. [22] as at least 4 loose stools per day for at least
4 weeks, with no improvement after dietary changes, probiot-
ics, and medications. This group opted to increase 2 patients’
absorptive limb length to 500 cm [22], which resulted in the
creation of a duodenojejunostomy. Both patients had signifi-
cant improvement in diarrhea immediately after surgery.
What is not mentioned is the likely technical difficulty of
transecting a duodenoileostomy and creating a new duodeno-
jejunostomy; for surgeons hoping to adopt SADI-S on ac-
count of its relative technical ease, the need for future
SADI-S revision could create a significant challenge.

Also not addressed among any of the SADI-S studies is
the percent of total small bowel length the common channel
represents. There is no mention in any paper of counting out
the complete small bowel length, which is known to vary
greatly depending on sex, age, height, and weight. One
study of 91 laparotomy patients, in which the small intestine
was measured from ligament of Treitz to ileocecal valve us-
ing a 10-cm ruler on the antimesenteric border with no
stretch, found a mean small bowel length of 998 cm, but
with great variability, between 630 and 1510 cm [23].
Clearly, a 300-cm common channel in 1 patient could repre-
sent a significant amount of total bowel length, but in
another could be a much smaller percentage. This discrep-
ancy makes comparison between patients and procedures
difficult. Measuring bowel length during a complex laparo-
scopic operation, unlike in an open procedure, can be
tedious and potentially harmful. One potential solution is
to perform preoperative magnetic resonance enterography,
which has been shown to accurately calculate small bowel
length [24].

The pertinent studies on SADI-S outcomes are shown in
Table 1.

SADI-S as a reoperative procedure

SADI-S has been used as a conversional procedure for
inadequate weight loss after RYGB. One group reported a
retrospective study of 32 RYGB patients who failed to main-
tain >50% EWL after an average of 16.4 £ 9.3 years [26].
Among the 32 patients, 9 underwent BPD-DS (40-Fr SG/
150-cm alimentary limb/150-cm common channel) and 23
underwent SADI-S (40-Fr SG/300-cm absorptive limb).
Only 11 patients had data collected at 2 years after surgery;
%EWL was neither statistically different between the 2
groups (67.5% versus 54.5%, respectively), nor were their
complication rates statistically different. It is important to
note the vast majority of bariatric surgeons who perform
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Table 1

Outcomes reported in the literature for single-anastomosis duodenoileal bypass with sleeve gastrectomy

Complications

Weight changes
95%EWL

Length of follow-up

CC length  Study type

200-250

Bougie size

54

Author

Year

No mortality; 1 conversion to open, 3 leaks,

100 Retrospective 75% available at 1 yr

Sanchez-Pernaute et al. [7]

2013

1 hemorrhage, 1 port site hernia

Not discussed

67%EWL at 1 yr

21 mo

Case series

250

42-54
54
40

Sanchez-Pernaute et al. [8] 16

2015

1 leak, 1 hemorrhage, 1 umbilical hernia
4% reoperations versus 19% for RYGB

4 hemorrhage, 1 stricture, 1 ulcer

91%EWL at 1 yr
41%WL

50% available at 1 yr

18 mo
1yr

Retrospective

200-250
300
300

168*
54

Sanchez-Pernaute et al. [9]

Cottam et al. [10]

2015

Retrospective matched cohort

Retrospective

2016

72%EWL

42 (some oversew)

123!

Mitzman et al. [12]

2016
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requiring operation

1.6% early complication rate
5 leaks, 3 strictures, 1 small bowel injury,

2 yr 87%EWL at 2 yr

Retrospective
Retrospective

300
300

40
40

1207
225

Surve et al. [17]

2017

89%EWL at 2 yr

13% available at 2 yr

Neichoy et al. [11]

2018

2 deaths
various

70%EWL at 1 yr
not discussed
79%EBMIL

unknown

N/A

Meta-analysis

200-300

40

581°

Shoar et al. [13]

2018

13287
111

9

1.1% mean early complication rate

not discussed

Multicenter retrospective <3yr

Retrospective

250-300
250

varied
34
40

Surve et al. [19]

2018

21% at 2 yr

Moon et al. [16]

2019

5.3% mean early complication rate

T4% at 1 yr

Multicenter retrospective

250-300

Zaveri et al. [25]

2019

Roux-en-Y gastric bypass.

CC = common channel; EWL = excess weight loss; WL = weight loss; EBMIL = excess body mass index loss; RYGB

* Includes the previously published 100 patient series.

f Unknown how many were included in prior publications.

¥ All were included in prior publications.

RYGB do not perform conversions to BPD-DS, so even
among experts the reported numbers are small.

SADI-S has also been advocated for patients with weight
regain or insufficient weight loss after SG and there is a
growing body of literature on the need for SG revisions
and conversions [10,27]. Some advocate SADI-S after sub-
optimal outcome from SG as producing better and more reli-
able weight loss than other procedures, such as RYGB
[25,28-31].

Summary and recommendations

The SADI-S procedure is fundamentally a variant of the
DS operation, in which the transected duodenum is anasto-
mosed to a loop of ileum as opposed to the classic DS in
which a Roux-en-Y configuration is used. The SADI-S
procedure was developed in part to reduce the complexity
and therefore the risks of performing a Roux-en-Y config-
uration with small diameter distal bowel and a need for 2
anastomoses. In addition, many published reviews of the
procedure have advocated a longer length of distal com-
mon channel than typically recommended in the classic
DS procedure. Most recent recommendations suggest a
common channel length of no less than 300 cm, but SG
sizes vary widely, from 34 to 54 Fr [32]. The primary dif-
ference between the classic DS and the loop configuration
for DS involves the issue of so-called ‘“biliopancreatic
diversion.” As such, the classic DS diverts the flow of bil-
iopancreatic secretions distally by virtue of the Roux-en-Y
configuration, whereas the loop DS configuration does not.
It is not known whether or not this difference provides for
different risks and/or benefits, in particular the question of
bile reflux.

The ASMBS endorses the classic DS procedure (BPD-
DS) and it is listed among the procedures that the society
believes meet appropriate standards for safety and benefit.
The SADI-S procedure, as a variant of classic DS therefore
merits consideration for ASMBS endorsement as a modi-
fication of an already-endorsed metabolic/bariatric pro-
cedure. As such, it is reasonable to consider the SADI-S
could be considered for endorsement with less available
published peer-reviewed data than would be required for
an entirely novel surgical procedure for which no predi-
cate procedure exists.

With additional publications reporting outcomes of many
more patients who have undergone SADI-S since the previ-
ous ASMBS statement (amounting to a total of ~ 1500
currently reported patients), the ASMBS has reached the
conclusion that SADI-S provides for similar outcomes to
those reported after classic DS and should therefore be
endorsed, similar to the ASMBS’ endorsement of the pred-
icate procedure of BPD-DS. The conclusion from the cur-
rent review is that the currently available peer-reviewed
literature does not suggest outcomes will differ substantially
from those seen with classic DS.
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The ASMBS will continue to monitor and evaluate

emerging data on this procedure and, when appropriate,

wi

11 issue an updated evidence-based position statement at

a future time. The following recommendations are currently
endorsed by the ASMBS regarding SADI-S for the primary
treatment of obesity or metabolic disease:

. SADI-S, a modification of classic Roux-en-Y DS, is

therefore endorsed by ASMBS as an appropriate meta-
bolic bariatric surgical procedure.

. Publication of long-term safety and efficacy outcomes is

still needed and is strongly encouraged, particularly with
published details on SG size and common channel length.

. Data for these procedures from accredited centers should

be reported to the Metabolic and Bariatric Surgery
Accreditation and Quality Improvement Program data-
base and separately recorded as single-anastomosis DS
procedures to allow for accurate data collection.

. There remain concerns about intestinal adaptation, nutri-

tional issues, optimal limb lengths, and long-term weight
loss/regain after this procedure. As such, ASMBS recom-
mends a cautious approach to the adoption of this proced-
ure, with attention to ASMBS-published guidelines on
nutritional and metabolic support of bariatric patients,
in particular for DS patients [33,34].
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