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Abstract Background: Morbidity and mortality after bariatric surgery in superobese (body mass index [BMI]
�50 but �60 kg/m2) and super-superobese (BMI �60 kg/m2) patients can allegedly be reduced by
performing surgery in 2 steps. We report a retrospective study gathered from a prospective database for
superobese and super-superobese patients who underwent laparoscopic biliopancreatic diversion/duode-
nal switch (LBPD/DS) after laparoscopic sleeve gastrectomy (LSG) as the first step.
Methods: From October 2004 to June 2010, 31 patients underwent LBPD/DS after LSG. The mean
age was 45.8 � 10.1 years (range 21–64). The mean interval between the 2 procedures was 13.9 �
8.4 months (range 6–37). At LSG, the mean weight and BMI was 168.8 � 35.4 kg (range 127–255)
and 58.3 � 6.7 kg/m2 (range 50–74.5). At LBPD/DS, the mean weight, BMI, and percentage of
excess weight loss was 136.3 � 32.6 kg (range 92–220), 47.1 � 7.2 kg/m2 (range 37.8–64.3), and
31.6% � 12.2% (range �11.7 to �54.6). At LSG, 26 patients had 43 obesity co-morbidities. Three
co-morbidities (6.9%) resolved in 3 patients before the second step of LBPD/DS was performed.
Results: The mean operative time was 175.5 � 60.6 minutes (range 75–285). There were no deaths
or conversions to open surgery. Four patients had early complications (1 anastomotic leak, 1 small
bowel perforation, 1 case of renal insufficiency, and 1 case of pneumonia). The mean hospital stay
was 6.6 � 8 days (range 3–35). All patients, with the exception of 3, were followed up for a mean
of 28.8 � 21.4 months (range 4–71). At follow-up, the mean weight, BMI, and percentage of excess
weight loss (compared with the pre-LSG weight) was 99.4 � 23.7 kg (range 62–150), 34.5 � 5.8
kg/m2 (range 24.9–46.3), and 54.8% � 16% (range 18.9–84.8). A total of 22 obesity co-
morbidities (51.1%) resolved in 14 patients. Three patients presented with late complications (1
ventral hernia, 1 case of protein deficiency, 1 anastomotic stenosis).
Conclusion: In the treatment of superobese and super-superobese patients with 2-step LBPD/DS,
we experienced no deaths and achieved acceptable morbidity, considering the high operative risk in
this group. This procedure is effective for both weight loss and resolution of co-morbidities. (Surg
Obes Relat Dis 2011;7:703–708.) © 2011 American Society for Metabolic and Bariatric Surgery.
All rights reserved.
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Obese patients with a body mass index (BMI) �50 kg/m2

or �60 kg/m2 are termed “superobese” (SO) and “super-
superobese” (SSO), respectively. In general, SO and SSO
patients are considered high-risk surgical candidates and are
reported to have increased morbidity and mortality, even more
than severely obese and morbidly obese patients [1–3].

Laparoscopy in bariatric surgery decreases the postoper-

ative pain, parietal trauma, complication rates, and length of

Bariatric Surgery. All rights reserved.
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stay. Laparoscopic bariatric procedures have been shown to
be safe, with low complication and 30-day mortality rates
[4]. However, compared with the rates in morbidly obese
patients, laparoscopic bariatric procedures in SO and SSO
patients have been associated with significantly greater rates
of complications, including the 30-day mortality rates.

A variety of bariatric surgery procedures can be performed;
however, laparoscopic Roux-en-Y gastric bypass (LRYGB)
and laparoscopic biliopancreatic diversion/duodenal switch
(LBPD/DS) are the only procedures that can be performed in
2 steps [5,6]. Two-step procedures are performed to decrease
the postoperative morbidity and mortality.

LBPD/DS consists of a restrictive procedure (sleeve gas-
trectomy [SG]) and a malabsorptive procedure (biliopancre-
atic diversion) [7,8]. Long-term follow-up data have shown
a percentage of excess weight loss (%EWL) of 75–76% at
12–15 years [9,10]; however, strict follow-up is required to
avoid the side effects due to the malabsorption. LBPD/DS
remains an uncommon procedure because of the nutritional
complications (e.g., anemia, hypoproteinemia, and bone de-
mineralization). Furthermore, the technical complexity re-
quired to perform this surgery, especially by laparoscopy,
also limits the use of this procedure.

Laparoscopic SG (LSG) can be performed as a stand-alone
procedure [11] or as a revision of a previous surgery, such as
laparoscopic adjustable gastric banding [12], vertical banded
gastroplasty [13], or LRYGB [14]. LSG is a multipurpose
bariatric operation [15] that offers the option of a second
rocedure during follow-up. This is an important consideration
ecause many SO patients remain in the SO or morbidly obese
ategory even after bariatric surgery [16].

In the present retrospective study, we report our experi-
nce in treating SO and SSO patients using LBPD/DS after
SG as the first step.

ethods

From October 2004 to June 2010, 31 patients (10 men
nd 21 women) underwent LBPD/DS after LSG. Their

Fig. 1. Comparison of weight, B
ean age was 45.8 � 10.1 years (range 21–64). b
The chief inclusion criterion for the use of LSG as a first
step was a BMI �50 kg/m2; patients with a history of
ariatric surgery or a preoperative hiatal hernia were ex-
luded. The exclusion criteria for performing LBPD/DS as
second step were a BMI �35 kg/m2, the presence of SG

ilation on barium swallow testing, and gastroesophageal
eflux on gastroscopy.

The mean interval between the 2 procedures was 13.9 �
.4 months (range 6–37). At LSG, the mean weight and
MI was 168.8 � 35.4 kg (range 127–255) and 58.3 � 6.7
g/m2 (range 50–74.5), respectively. Of the 31 patients, 20
ad a BMI of 50–60 kg/m2 and 11 had a BMI �60 kg/m2.

At LBPD/DS, the mean weight, BMI, and %EWL was
136.3 � 32.6 kg (range 92–220), 47.1 � 7.2 kg/m2 (range
7.8–64.3), and 31.6% � 12.2% (range �11.7 to �54.6),
espectively (Fig. 1).

At LSG, 26 patients had 43 obesity co-morbidities, and 3
6.9%) co-morbidities resolved in 3 patients before the
econd step of LBPD/DS (Table 1).

echnique

First-step LSG was performed using a 34F orogastric
ougie. The LBPD/DS procedure was initiated by inserting
he 12-mm trocar in the upper quadrant of the abdomen on
he left midclavicular line using the Hasson technique. Five
dditional trocars were placed under view, usually near the
ame position as the first insertion. No efforts were made to

%EWL at LSG and LBPD/DS.

Table 1
Modifications of obesity-related co-morbidities: comparison among
baseline, before second step of LBPD/DS, and during follow-up

Co-morbidity Before LSG
(n)

Before LBPD/DS
(n)

After LBPD/DS
(n)

Arterial hypertension 16 16 9
Type 2 diabetes 11 10 4
Sleep apnea 6 5 2
Joint pain 10 9 3
Total 43 40 18

LSG � laparoscopic sleeve gastrectomy; LBPD/DS � laparoscopic

iliopancreatic diversion/duodenal switch.
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dissect the stomach itself. The procedure began with cho-
lecystectomy. The duodenum was subsequently encircled
just lateral to the gastroduodenal artery and sectioned by
linear stapler blue load. The right colon was freed to ensure
more slack to the distal ileum because of the duodenoileos-
tomy. The common and alimentary limbs were fashioned
and measured at 100 cm and 150 cm, respectively. The
measurements were made by stretching the bowel along
a 25-cm tape. A semimechanical side-to-side ileoileos-
tomy was performed between the alimentary and bilio-
pancreatic limbs, with the final section of the alimentary
loop close to this anastomosis. The duodenoileostomy
was hand sewn, in 1 layer, using a running suture of
absorbable material. The mesenteric defect and Peters-
en’s defect were closed by pursestring sutures of nonab-
sorbable material. The orogastric tube was advanced by
the anesthesiologist until it reached the pylorus. A leak
test was used to check the duodenoileostomy. The gall-
bladder was extracted through the 12-mm trocar opening
in the left upper quadrant, which was subsequently closed
in layers. A drain was left near the duodenoileostomy. A
peroral methylene blue test was performed on the first
postoperative day, and, if negative, the patient was al-
lowed to start a liquid diet on the second postoperative
day. Typically, the patient was discharged from the hos-
pital on the fifth postoperative day.

Results

The mean operative time was 175.5 � 60.6 minutes
(range 75–285). There were no deaths or conversions to
open surgery. Four patients had early complications: 1 anas-
tomotic leak, 1 small bowel perforation, 1 case of renal
insufficiency, and 1 case of pneumonia. The mean hospital
stay was 6.6 � 8 days (range 3–35).

All patients, with the exception of 3 who refused our
ollow-up, were followed up for a mean of 28.8 � 21.4

months (range 4–71). At follow-up, the mean weight, BMI,
and %EWL (compared with the pre-LSG weight) was

Fig. 2. Comparison of weight, BMI, and %
99.4 � 23.7 kg (range 62–150), 34.5 � 5.8 kg/m2 (range w
4.9–46.3), and 54.8% � 16% (range 18.9–84.8), respec-
ively (Fig. 2). A total of 22 obesity co-morbidities (51.1%)
esolved in 14 patients (Table 1). Three patients presented
ith late complications (1 ventral hernia, 1 case of protein
eficiency, and 1 anastomotic stenosis).

iscussion

LBPD/DS has been reported to have a 38% complication
ate in patients with a BMI of �65 kg/m2 compared with an
% complication rate in patients with a BMI �65 kg/m2 [3].
rom these results, LSG in SO or SSO patients was intro-
uced as a first step before a definitive procedure, such as
BPD/DS or LRYGB [17].

The philosophy of performing LBPD/DS in 2 steps rests
n the potential benefits for both patients and bariatric
urgeons. From the patient’s viewpoint, LSG offers the
ossibility of weight loss and overall improvements in, or
ven resolution of, obesity-related co-morbidities, and some
atients might not require a second bariatric procedure. That
aid, the second step is usually well tolerated with a
moother recovery. The interval between the first and sec-
nd procedures allows time for psychological and physical
mprovements in the patient’s health before additional sur-
ery. From the surgeon’s viewpoint, the severity of postop-
rative complications can be limited because the 2 proce-
ures affect different parts of the digestive system, avoiding
otentially challenging postoperative situations that are of-
en difficult to manage [18]. Moreover, LBPD/DS can be
erformed more easily if weight loss has occurred after
SG, and the surgeon also has the potential to evaluate
atient compliance during follow-up, including possible
hanges in eating behaviors. Because compliance with the
ostoperative regimen is an essential component of safety
fter LBPD/DS, this strategy allows one to select those
atients for whom there is good evidence of treatment
ompliance. Considering the frequent development of de
ovo gastroesophageal reflux disease [19], with or without
ssociated hiatal hernia [20], LBPD/DS can be replaced

at LSG, LBPD/DS, and during follow-up.
ith the LRYGB procedure as the second step to mitigate
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this complication. In our department, we offered all SO or
SSO patients the option of LBPD/DS as the second step.
However, for patients in whom gastroesophageal reflux
disease developed after LSG, we proposed LRYGB, in
accordance with the published data [21,22]. This strategy
was based on the data from Crookes et al. at the Consensus
Summit [23], who reported that all 11 patients (100%) who
underwent LRYGB were able to discontinue proton pump
inhibitors after conversion, but 3 (42.8%) of 7 patients who
had undergone LBPD/DS still required proton pump inhib-
itors after the revision. As a final consideration, in the case
of SG dilation, we propose repeat SG.

All these aspects reflect the absolute need for strict fol-
low-up of patients with an obvious need for a workup before
the second stage, including barium swallow testing, gastros-
copy, and nutritional and psychological examinations, to
better choose the subsequent definitive procedure.

We recorded a %EWL of 31.6% � 12.2% after LSG and
efore LBPD/DS, with a BMI decrease of 11.2 points,
imilar to the decrease of 12.2 points previously reported for
-step LBPD/DS [24]. Aside from surgery, other weight
oss strategies can be used to improve the overall patient
tatus before LBPD/DS. Huerta et al. [25] reported that the
se of a low-calorie liquid diet (�900 kcal/d) and an exer-
ise program can decrease the BMI by 12.7 points within 11
eeks. A second option for preoperative weight loss is the
lacement of an endoscopic intragastric balloon. In SO
atients, this technique has resulted in a %EWL of 7–26.1%
ith a mean weight loss of 6 –26.4 kg [26 –28]. However,
ecause the endoscopic intragastric balloon must be re-
oved after 6 months, a significant risk exists of regain-

ng weight [29]. One study comparing the endoscopic
ntragastric balloon and LSG in SO patients as a first-
tage procedure showed a decrease in BMI of 8 versus 16
oints, with an achieved %EWL of 24% versus 35%,
espectively [30].

In previous reports, the interval between the 2 steps
aried from 9 to 27 months [24] to 12 months [21,31] and
5.8 months [32]. Also, the individual interests of the pa-
ient and surgeon must be considered in the search for the
ptimal interval.

Our operative time was very close to the 158 minutes
eported to perform LRYGB as a second step [17], and it
ecreased to within the range of 130 [32] to 201 minutes
24] required for second-step LBPD/DS.

In the present series of 2-step LBPD/DS, no conversions
o open surgery were required, unlike the experience of
ther investigators [24,32]. Open conversions, however,
ave been reported to have an incidence of 3.4–13.9% in
-step LBPD/DS [33–35] and 0–9.5% in 1-step LRYGB
36–38]. There is probably a substantial difference between
he 2-step and 1-step LBPD/DS. In our overall study design,
herefore, we considered it important to prospectively de-
ide to perform LSG as the first step, rather than making this

ecision perioperatively (e.g., in the case of respiratory p
roblems, renal failure, or difficulty in accessing the duo-
enum) [35].

In our series, we recorded a total of 4 early complications
12.9%): 1 anastomotic leak, 1 small bowel perforation, 1
ase of renal insufficiency, and 1 case of pneumonia. Sim-
lar complications have been reported after single-step
PD/DS in patients of the same class of obesity [39],
ith a postoperative mortality rate of 7.8% (SSO) and 0%

SO or morbidly obese). Although our mortality rate was
il, mortality rates of 0 –2.5% [3,33,34] and 0 – 4.7%
16,33,34,36,38,40] have been reported in 1-step
BPD/DS and 1-step LRYGB, respectively, for SO and
SO patients. However, our early complication rate was
etween the previously reported range of 6.7% [32] to
9.6% [24] for 2-step LBPD/DS. Similar data were also
eported after 1-step LBPD/DS, but the complication
ates in those studies ranged from 24% to 45.9%
3,33,35,41], and in 1-step LRYGB, the complication rate
as of 2.5–32.2% [16,33,36 –38,40].
Our length of stay data reflect the policy of discharging

he patient before the end of 1 week, except in the case of
omplications; for example, 1 of our patients had a length-
ned hospital stay, similar to the experience of other inves-
igators [32].

In contrast to previous reports [24,32], none of our pa-
ients required a reoperation in the early postoperative pe-
iod. However, 1 of our patients (3.5%) required a feeding
ejunostomy tube for protein deficiency after 7 months, and
nother required reoperation to repair a ventral hernia after
2 months. A third patient presented with stenosis at the
uodenoileostomy at 10 months that resolved after 1 session
f endoscopic dilation.

In terms of weight loss, with a mean follow-up of 28.8 �
1.4 months, we achieved a %EWL of 54.8% � 16%. This
epresents a 20.3-point improvement compared with the
esults obtained after LSG alone. These data represent the
lateau of the weight loss curve after the initial greater
eight loss [10]. These data might appear rather low

ompared with those from reports for both 1-step and
-step LBPD/DS [3,32–34,42]. These findings closely re-
emble the post-LRYGB reports for SO and SSO patients
16,33,34,37,38,40].

Obesity-related co-morbidities have been reported to
mprove or resolve after the first step of LSG, followed
y continued improvement after conversion to LRYGB
21,43]. Similarly, Silecchia et al. [44] reported improve-
ents and cure of co-morbidities 18 months after LSG as a
rst step, with cure rates of 62.5% for arterial hypertension,
6.9% for type 2 diabetes, and 56.2% for sleep apnea. Our
ata did not confirm these results, but they did speak to the
ffect of second step LBPD/DS, after which the number of
esolved co-morbidities increased from 3 to 22. Arterial
ypertension was resolved in 43.7%, type 2 diabetes in
3.6%, sleep apnea in 66.6%, and joint pain in 70% of our

atients. Finally, the second-step LBPD/DS in SO and SSO
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patients had a comparable effect on co-morbidities as in
previous 1-step reports [9].

Conclusion

In the treatment of SO and SSO patients with 2-step
LBPD/DS, we experienced no deaths and obtained accept-
able morbidity considering the high operative risk in this
group. This procedure is effective in terms of weight loss
and the resolution of co-morbidities.
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