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Summary
Biliopancreatic derivation with duodenal switch (BPDDS) as an operative technique in the management of
morbid obesity was created as an alternative to BPD
(Scopinaro's operation), because of BPD-DS's fewer
malabsorption side effects, better restrictive effect to the
stomach remnant, fewer peptic ulcers and dumping
syndromes, as well as lower morbidity and mortality rate.
Between January 2003 and June 2012 in the University
Hospital Center of Albacete, 141 patients with morbid
obesity underwent BPD-DS. The patients were divided in
groups according to four criteria: length of the common
channel, age, gender and initial Body Mass Index. On the
6th postoperative year in our study the percent of excessive
body weight loss was 67.6% and the percentage of
excessive BMI loss was 73%. According to the evaluation
announced by Hess D.S. & Hess D.W, our results could be
assessed as successful after 6 months, good on the first
year, excellent on the second, and good from 3rd to 9th
postoperative years. Our results confirm the hypothesis
that the biliopancreatic derivation with duodenal switch is
a bariatric intervention, which leads to a significant
weight loss, well preserved in time.
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Morbid obesity is a disease, incurable through diet
and medication. Various diets show satisfactory
outcome only for a short period of time and are
ineffective in maintaining long term weight loss. In
such patients, surgical treatment alone can help
achieve significant weight loss, which remains
stable in time [1, 2].
Biliopancreatic derivation with duodenal switch
(BPD-DS; Figure 1) as an operative technique in the
management of morbid obesity was created as an
alternative to BPD (Scopinaro's operation; Figure 2),
because of BPD-DS's fewer malabsorption side
effects, better restrictive effect to the stomach
remnant, fewer peptic ulcers and dumping
syndromes, as well as lower morbidity and mortality
rates [3].
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Material and Methods

Figure 1. Biliopancretic diversion with duodenal
swith

Figure 2. Biliopancretic diversion (Scopinaro type)

Many authors consider BPD-DS to be a
strictly malabsorption technique. However, in
contrast to BPD, which practically does not
considerably change the reservoir function of the
stomach, DS includes significant stomach
resection, leaving a small-volume tube. The
anatomy of the minor curvature of the stomach is
characterized by a resistant transverse smooth
muscle layer and the ability of the stomach
remnant to relax after feeding is very limited. That
is why this bariatric procedure includes a major
restrictive part. Many surgeons who execute
sleeve gastrectomy in a single act operation leave
the stomach tube narrower than in BPD-DS [4].
Clinical studies investigating food intake of
patients with BPD-DS have shown that it is 30%
to 50% reduced as compared to preoperative
intake [5].
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Between January 2003 and June 2012, 141
patients with morbid obesity underwent BPD-DS
in the University Hospital Center of Albacete.
Table 1 shows the main characteristics of
patients.
Of the 141 patients, 128 were operated on
conventionally and 13 – laparoscopically. In all
conventional operations, the incision was
transversal supraumbilical laparotomy, which
allowed good intraoperative exposition and
reduced postoperative pain. In the group of
patients operated on laparoscopically, 6 ports
were used compulsory, and only in exceptional
cases because of technical difficulties, a 7th port
was placed.
All patients were operated on under general
anesthesia. The anesthesiologic risk was
evaluated by the ASA score. The lowest recorded
ASA score was 1 and the highest – 4, i.e. 2.7 on
average. Anaesthesiologic complications did not
occur intraoperatively, nor did they develop in the
early or late postoperative period.
Postoperatively, all patients were included in
follow up as follows: on 3rd and 6th
postoperative month and then every year. Weight
loss, BMI, major comorbidities and all important
vitamins and microelement levels were measured
and supplemented if needed.
Weight loss and all major derivatives as BMI,
percent of Excess Weight Loss, percent of Excess
BMI Loss, percent of Expected BMI were
calculated according to accepted formulas (Table
2) and analyzed for dependencies on sex, initial
BMI group, initial age group, common channel
group, and time [6, 7].
Statistical analysis was done using a mixed
model approach with SPSS statistical program.
All p-values were two-sided and those under 0.05
were considered statistically significant.

Results
The preoperative body weight of patients,
distributed by gender and age, is shown on tables
3 and 4.
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Table 1. Main characteristics of studied group
N

mean

Range

41.8

21 -60

Sex:
·

Male

40 (28.4%)

·

Female

101 (71.6)

<25y

141
6

·

26 -45y

82

·

45 -65y

weight

53
141

139.13

100 -193kg

height

141

163.2

141 -192cm

BMI

141

51.91kg/m 2

41.6 – 75.1kg/m 2

Age :
·

·
·

40 -60 kg/m
>60 kg/m

2

98 (69.5)

2

43 (30.5%)

Length of the common channel:
·

50cm common channel

·

75cm common channel

34 (24.1%)
51 (36.2%)

·

100cm common channel

56 (39.7%)

Table 2. Formulas used for calculating the parameters
Еxcess Body Mass
Index
% Excess Weight Loss

EBMI = BMI—25
% EWL=

*100.

–

(Ideal weight : (Based on tables of Metropolitan Life Insurance, New York , 1940 :
●Female: 152 cm, 54.09 kg. For every 2.54 cm height add 1.36 kg.
●Male: 159.6 cm, 61.36 кг. For every 2.54 cm height add 1.36 kg .)
% Excess Body Mass
Index Lost

%EBMIL =

Expected BMI after
bariatric surgery

%EBMI=

—
—

—
—

*100.

100

Table 3. Average preoperative body weight by gender
male

Female

p

Weight

157.23

131.95

<0.05

mean ±SD

(±17.89)

(±16.66)

N

40

101
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Table 4. Average preoperative body weight by age
Age group

< 25 years

26 - 45 years

46 - 65 years

p

W eight

156.83(±14.93)

142.99(±20.82)

131.13(±17.34)

<0.05

6

82

53

mean±SD
N

Table 5 shows that excessive weight loss and
th
excessive BMI loss on the 6 postoperative
month was more than 50%. The biggest weight
loss was observed on the second year: EWL78.9% and EBMIL-85.6% (Figure 3).
Eventually, these indexes showed a tendency to
drop in time, but they stayed stable over 50%, and
on the ninth year reached 64.4% of EWL-and
70.7% of EBMIL. Average body mass and BMI
were also at their lowest on the second year:
77.5kg and 28.8kg/m2 respectively, after which

they rose, so that on the ninth year they reached
2
89.4kg and 29kg/m respectively. Baltasar's
EBMI was 101.7% on the first year, remained
over 100% till the fourth year, and also peaked on
the second year at 110.1%. On the ninth year the
EBMI was 90.4%.
Results from mixed model analysis of
changes of weight and BMI with time and
different factors as initial BMI, age group, gender
and length of common channel are presented in
Figure 4.

Table 5. Changes of body weight and calculated indexes
Time -years

Initial

3m

6m

1y

2y

3y

4y

5y

6y

7y

8y

9y

Body weight

139.1

114.3

98.4

82.6

77.6

79.9

81.9

83.1

85.3

86.2

86.5

89.4

32%

52.6%

72.8%

78.9%

75.7%

72%

70.1%

67.6%

66.8%

65.1%

64.4%

42.6

36.7

30.7

28.8

29.7

30.7

31.3

32.1

32.5

31.7

29.0

34.8%

57.1%

79.1%

85.6%

82.2%

78.1%

78%

73%

71.9%

70.4%

70.7%

44.7%

73.4%

101.7%

110.1%

105.8%

100.6%

98%

94.5%

93.5%

90.9%

90.4%

%Excess
Weight Loss
BMI
% Excess
BMI Loss
% Expected
BMI

51.9

Figure 3. Body weight loss. (Data in table 5)
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Figure 4. Body weight loss in groups by initial BMI (р=0.020), common channel (р=0.752), age (р=0.752) and
gender (р=0.933)

Discussion
Chronologically, in the 'length of common
channel' group statistically significant
correlation between body weight loss and the
length of the common channel was not found
(p=0.752). Neither in the age (р=0.947) nor in the
gender group (р=0.933) was such correlation
discovered.
Solely in the group by initial BMI there was a
statistically significant difference in the body
weight loss in time. Patients with higher initial
BMI lost less body weight and lost it more slowly
in time.
The value of Baltasar's expected BMI aims to
prove that the goal of bariatric interventions is not
2
to reach perfect BMI (25kg/m ) in all patients,
2
especially in patients with BMI>50kg/m . The
goal is to achieve levels of expected BMI around
100%, results above 100% are considered
excellent, and below 100% are considered as an
improvement [6]. Analyzing a group of 1321
patients, Baltasar concluded that the achieved

good and excellent results should not always be
considered in comparison with excessive BMI
loss, which is a function of the ideal BMI. Rather,
they should be reviewed in each patient –as the
so-called expected BMI [7]. In other words, the
goal of the bariatric intervention is not perfect
body weight. The author has reported that the
excessive BMI loss in different operative
techniques is as follows: gastric band – 55%,
gastric bypass – 65%, BPD-DS>70%. He has
also stated that the expected BMI is applicable to
evaluate the results of different techniques,
hospital centers and surgeons.
Two randomized clinical trials, conducted in
bariatric centers in Chicago and Portland,
compared the results in body weight loss in
patients with DS and stomach bypass. Some
authors did not find differences in weight loss,
while others reported better weight loss in
patients with excessive obesity (BMI>50) after
BPD-DS, as compared to stomach bypass. Both
studies indicated a tendency to choose DS in
patients with more severe forms of obesity and
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metabolic comorbidities. The clinical trial in
Portland followed up the patients for 2 years and
reported a longer hospitalization with DS, higher
risk of suture insufficiency, and almost equal
mortality rate (0.8% for DS against 0.9% for
stomach bypass). The excessive weight loss was
67% for stomach bypass and 64% for DS after 2
years [8].
In a clinical study in Chicago, hospitalization
was also slightly longer in BPD-DS. Mortality
rate was low in both groups (0.05% in BPD-DS
against 0% in stomach bypass), but in the DS
group the excessive body weight loss was higher
than in the stomach bypass group (72% against
60%) after 2 years and with a tendency to rise
after the third year in both groups [9].
In the Portland trial, only 93 patients out of
350 were followed up after the second year, and
in the Chicago trial 65 out of 350 patients were
followed up after the third year. In conclusion,
the weight loss results from BPD-DS and
stomach bypass are comparable, with a small
advantage for BPD-DS in patients with severe
obesity.
Similar results, comparing BPD-DS and
Roux-en-Y gastric bypass (RYGB), were
reported by Dorman RB et al. in 178 patients
with BPD-DS and 139 with RYGB. The author
reported a statistically significant improvement
of diabetes type 2, arterial hypertension and
dyslipidemia in both groups, but it was
considerably higher in the BPD-DS group. The
body weight loss was equal in both groups.
Diarrhea and feeling of abdomen swelling was
more frequent in the BPD-DS group [10].
In our clinical study, preoperative values of
body weight showed a statistically significant
correlation in the groups matched for body
weight/gender (p=0.000) in favor of the male
group and the group matched for body
weight/age, in which the patients below 25 years
of age were with the highest values of body
weight and BMI (p=0.000). The speed of weight
loss postoperatively was the same in all the
groups and did not show statistical significance
(p=0.752). Only in the initial BMI group there
was a significant difference in weight loss in
time, which indicated that patients with initially
higher BMI lost less body weight and this loss
occurred more slowly (p=0.020).
The absolute values of average body weight
in the groups of patients with different length of
the common channel were at their lowest on the
second year after the intervention. The lowest
average body weight was found in the 100cm

group and the highest – in the 75cm group. This
th
tendency was preserved the same up to the 6
year of the study.
Table 6. Results according to %EWL by Hess D.S.
and Hess D.W (3)
Excellent results

EWL% > 80%

Good results

EWL% - 60- 80%

Satisfactory results

EWL% - 50-60%

Poor results

EWL% - 20-50%

Very poor results

EWL% < 20%

Comparable results were announced by Hess
nd
D.S. & Hess D.W.: %EWL – 80% on the 2 year
th
and 75% on the 10 year postoperatively. The
authors separated the results from treatment
according to the excessive body weight loss to
excellent, good, satisfactory, poor, and very poor
(Table 6). Only the results defined as excellent,
good, and satisfactory were considered as
successful [11]. Marceau reported 747 patients,
who underwent BPD DS with the lowest value of
body weight at 53 kg and regained 7 kg of the
body weight after a few years [12].
According to this evaluation, our results can
be assessed as successful after 6 months, good on
the first year, excellent on the second, and good
rd
th
from 3 to 9 postoperative year.

Conclusion
Biliopancreatic derivation with duodenal switch
is a bariatric intervention, which leads to
significant weight loss, well preserved with time.
th
On the 6 postoperative year in our study the
excessive body weight loss was 67.6% and the
excessive BMI loss - 73%.
These outstanding results of this bariatric
surgical technique were confirmed by other
major studies and tended to exceed the weight
loss results of other surgical techniques such as
the gastric bypass.
Analyses of variations of BPD-DS revealed
that the groups with different length of the
common channel showed no significant
difference in the weight loss concerning long
term results. No such difference was found in the
groups matched by sex and age.
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Only patients with initially higher BMI lost
less weight and lost it more slowly. On the whole,
BPD-DS turned out to be an excellent choice in
the complex treatment of obese patients.
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