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Abstract

Background: A reduction of body weight can be achieved after Biliopancreatic diversion, but there is a risk of
malnutrition and diarrhea. This risk may be reduced by pyloric preservation with duodenalswitch. Loop duodenal
switch (Single anastomosis duodeno-ileal bypass with sleeve gastrectomy=SADI-S) is hybrid operation combining
moderate intake restriction with moderate malabsorption for treatment of morbid obesity. It is considered a modified
version of the original duodenal switch operation in which after the sleeve gastrectomy, the duodenum is
anastomosed in end to side, ante colic and isoperistaltic manner to the selected ileal loop with a length of 2 meters
from ileocacal valve.

Objective: To evaluate the nutritional outcomes as well as to determine weight loss success of Loop duodenal
switch Procedure as surgical treatment for morbid obesity on a series of 37 consecutively operated patients in
Endocrine surgery Unit, Mansoura University hospital, Mansoura University, Mansoura, Egypt.

Patients and methods: A prospective study conducted during the period from July 2010 to January 2013. The
mean age was 35.37 ± 7.78years. The mean BMI was 56.25 ± 8.43 kg/m². All patients were subjected to Loop
Duodenal Switch after preoperative preparation and laboratory investigations including: Haemoglobin, serum iron,
serum ferritin, serum vitamin B12, serum folic acid, serum albumen, serum calcium, serum magnesium, serum
phosphorus, serum alkaline phosphatase, serum cupper, serum zinc, serum sodium, serum potassium, serum
albumen, Aspartate Aminotransferase (AST), Alanine Transaminase (ALT) and serum bilirubin were followed up
over 1 year.

Results: Most of the patients had smooth postoperative course with no major morbidity and single mortality. The
BMI decreased significantly, from: 56.52 ± 8.47, to 33.21 ± 3.91, with decrease of the amount of food ingested. Both
hemoglobin and calcium in Loop DS readilyreturned to within the reference range followingsupplementation with iron
and calcium respectively. The mean serum iron,serum ferritin, serum vitamin B12, serum folic acid, , serum calcium,
serum magnesium, serum phosphorus,serum Alkaline phosphatase,serum cupper, serum zinc, serum sodium,
serum potassium, serum albumen, Aspartate Aminotransferase (AST), Alanine Transaminase (ALT) and serum
bilirubinremained within the normal range with no significant nutritional deficiency.

Conclusion: LoopDS is not associated with broad nutritional deficiencies and does not appear to pose a threat to
nutritional status. It provides excellent weight loss with preservation of good alimentation, even in the super obese.
Postoperative supplementation with iron, multivitamins, calcium and vitamin D may be required continuously to
prevent nutritional deficiency especially for adults and females in the Child bearing period.

Keywords: Nutritional markers; Morbid obesity; Weight loss; Loop
duodenal switch; Single anastomosis; Duodeno-ileal bypass; SADI-S;
Bariatric surgery

Introduction
Morbid obesity is a chronic insidious disease which leads to

progressing co-morbidities, socio-economic problems, undesirable
quality of life, and earlier death [1].

The etiology of morbid obesity is multifactorial and is related to
inheritance, physiological, metabolic, sociocultural, behavioral, and
psychological factors [2].

People are considered to have morbid obesity if they have a body
mass index (BMI) of 40 kg/m2 or more or they have a BMI of between
35 kg/m2 and 40 kg/m2 and other significant disease (for example,
diabetes, high blood pressure) that may be improved if they lose
weight [3].

Overweight and obesity are estimated to be present in1.7 billion
people worldwide [4]. In the Eastern Mediterranean region, the
highest levels of overweight persons (BMI ≥ 25) were in Kuwait, Egypt,
United Arab Emirates, Saudi Arabia, Jordan and Bahrain, where the
incidence of overweight/obesity for those aged ≥ 25 years was between
74%-86% (women) and 69%-77% (men) [5].

Significant comorbidities, defined as medical problems associated
with or caused by obesity, are numerous. The most prevalent and
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acknowledged of these include degenerative joint disease, low back
pain, hypertension, obstructive sleep apnea, Gastroesophageal Reflux
Disease (GERD), cholelithiasis, type 2 diabetes, hyperlipidemia,
hypercholesterolemia, asthma, hypoventilation syndrome of obesity,
right-sided heart failure, migraine headaches, pseudotumorcerebri,
venous stasis ulcers, deep vein thrombosis, fungal skin rashes, skin
abscesses, stress urinary incontinence, infertility, dysmenorrhea,
depression, abdominal wall hernias, and an increased incidence of
various cancers such as those of the uterus, breast, colon, and prostate
[6].

According to the 1991 National Institutes of Health (NIH)
consensus conference on gastrointestinal surgery for severe obesity,
patients are candidates for bariatric surgery if they are morbidly obese
(BMI>40 kg/m2 or ≥ 35 kg/m2 with co-morbidities), have failed
attempts at diet and exercise, are motivated and well informed, and are
free of significant psychological disease [7].

None of the medical methods of weight reduction provide a lasting
weight reduction. Surgery offers the only achievable long-term
solution [8]. Bariatric surgery has demonstrated its efficacy in weight
loss and in reducing the comorbidities in the morbid obesity patient
[9].

Bariatric surgical techniques can be divided into restrictive,
malabsorptive, and combined (restrictive and malabsorptive)
procedures. Commonly performed procedures include: Laparoscopic
Adjustable Gastric Banding (LAGB), Sleeve Gastrectomy (SG),
Vertical Banded Gastroplasty (VBG), Roux-en-Y Gastric Bypass
(RYGB), Biliopancreatic Diversion (BPD), and BPD with Duodenal
Switch (DS) [10].

The biliopancreatic diversion with duodenal switch (BPD-DS) is
often referred to as the duodenal switch operation and is a
modification of the original biliopancreatic diversion described by
Scopinaro in 1979 [11].

The essential difference between these two operations is that in the
BPD-DS version, a sleeve gastrectomy is performed and the pylorus is
preserved, whereas in the original Scopinaro operation, a distal
gastrectomy sacrifices the pylorus. In both operations, the stomach
pouch has a capacity of 250 ml and malabsorption results from a distal
Roux-en-Y reconstruction of the bowel, with a common channel of 50
to 100 cm and an alimentary limb of 250 cm [12,13].

Proximal duodenal-ileal end-to-side bypass, or loop duodenal
switch, is a modification of the original biliopancreatic diversion with
duodenal switch [14] in which after the sleeve gastrectomy, the
duodenum is anastomosed to the selected ileal loop in a Billroth-II
fashion, with no Roux-en-Y reconstruction [15].

SADI-S which is simplified 1-loop duodenal switch with a 200-250
common channel that was introduced by Sánchez-Pernaute A et al.
[15]. It has theoretical benefits over RYGP which is considered by
many authors to be the gold standard bariatric surgery [16]: half
number of performed anastomoses, retained pylorus that controls
gastric emptying, no dumping syndrome, reduction of operative time
and possible lower rate of postoperative complications [15]; But due to
the novelty of this procedure the effects on nutritional status have yet
to be clearly defined.

The aim of this study was to establish baseline nutritional status,
record prevalence of nutritional deficiency, as well as determine
weight loss success in the Loop Duodenal Switch patient during the
first 12 month post-surgery.

Patients and Methods
A total numbers of 37 consecutive morbidly obese patients were

included in the study between July 2010 and January 2013, Males and
females were considered for inclusion. All patients were treated by
Endocrine Surgery Team in the Endocrine Surgery Unit (ESU),
Mansoura University Hospitals. The Inclusion criteria were (1) MO
patients with BMI greater than 40 kg/m2 or 35 kg/m2 with
comorbidities, (2) Previous failed attempts at losing weight by diet and
exercise, (3) Cooperative and motivated patient. The Exclusion criteria
were (1) Lack of motivation, (2) History of previous Bariatric surgery
and (3) Patients unfit for general anesthesia. All patients provided
informed consent for inclusion in the study after explanation of the
nature of the procedure and possible complications. The study was
approved by Mansoura Faculty of Medicine ethical committee.

The preoperative evaluation included careful history taking
regarding age, sex, obesity associated comorbidities, clinical
examination including weight by kg, height by meter and Body Mass
Index (BMI), body circumferences, blood pressure and laboratory
investigations included: Haemoglobin, serum iron, serum ferritin,
serum vitamin B12, serum folic acid, serum magnesium, serum
phosphorus, serum alkaline phosphatase, serum cupper, serum zinc,
serum sodium, serum potassium, serum albumen, Aspartate
Aminotransferase (AST), Alanine Transaminase (ALT) and serum
bilirubin. In addition to the routine preoperative assessment as for any
other major abdominal surgery, the patient may undergo further
assessment for pulmonary functions, endocrine disorders or gastro-
esophageal disorders.

Patients were advised to lose weight prior to surgery to help to
facilitate the operative procedure by placing them on protein diet for 2
weeks prior to surgery. This helps to shrink the visceral fat and
particularly the fatty deposits within the liver. Patients were admitted
to the hospital one day before surgery, at which time they underwent
most of their preoperative tests. Upon admission, they were seen by an
anaesthesiologist and an internist, and received bowel preparation.
Patients were given Enoxaparin (Clexan) 60 mg on the evening of
admission, and daily thereafter during the hospital stay. An epidural
catheter was placed for postoperative pain management. Sequential
compression stockings were used.

The sleeve gastorectomy was performed by mobilizing the greater
curvature of the stomach distally to about 4 cm past the pylorus and
proximally to the angle of His; using ultrasonic shears .The stomach
and fundus were fully mobilized during the dissection. The filmy
posterior attachments were divided so the entire posterior surface of
the stomach can be seen. Once this dissection was complete, the first
stapler was placed tangentially across the antrum. The authors used
green loads for the first two staple firings because of the increased
thickness of the stomach in this area. The assistant flattened the
stomach with lateral retraction and the anesthesiologist removed the
orogastric tube before the first staple firing. The angle of the first firing
was determined by the patient’s anatomy, but care should be taken to
not use an angle that will narrow the lumen at the incisura. Next 36 Fr.
Bougie was passed into the stomach along the lesser curve to the
pylorus. If any concern existed that the lumen is too narrow at the
incisura, the stapler was moved laterally before firing. Once the
surgeon was satisfied with the lumen size, the stapler was fired. Care
was taken to create a straight staple line and avoid anterior or posterior
“spiraling” of the staple line. The position of the final staple firing was
critical to avoid a leak by avoiding the gastro esophageal junction and
esophagus during firing. Approximately 1cm of gastric serosa should
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be seen to the left of the stapler cartridge before the stapler is fired. The
entire staple line is then oversewn with continuous, imbricating Vicryl
2/0 sutures (Figure 1 and Diagram 1).

Figure 1: Steps of sleeve gastorectomy.

Diagram 1: (A) Devascularization; (B) Reflection of the greater
curvature of the stomach; (C) Application of the linear cutter 75
mm, 4-6 cm from the pylorus; (D) Creation of the gastric tube with
Bougie 36 F inside; (E) Taking sero muscular layer with vicrle 2/0.

The duodenum was sectioned at the level of the gastroduodenal
artery, warranting a 2-4 cm proximal duodenal stump and avoiding
damage to the common bile duct (Figure 2 and Diagram 2).

The distal duodenal stump was over sutured in 2 layers; through
and through layer using Vicryl 2/0 sutures, seromuscular layer using
silk 2/0 sutures (Figure 3 and Diagram 3).

We observed that starting the Loop D.S technique with duodenal
transection facilitates the sleeve gastric resection.

Figure 2: Landmark of transection of the duodenum at the level of
the gastroduodenal artery warranting a 2 to 4cm proximal
duodenal stump. A) Using intestinal clamp. B) Using Foley's
catheter.

Diagram 2: Landmark of transection of the duodenum at the level
of the gastroduodenal artery, warranting a 2 to 4 cm proximal
duodenal stump.

Figure 3: Closed distal duodenal stump (arrow) after transection of
the proximal duodenum.
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Diagram 3: Closed distal duodenal stump (arrow) after transection
of the proximal duodenum.

The ileo-cecal junction was identified, and 250 cm was measured
upwards. The selected loop was ascended up and anastomosed to the
proximal duodenal stump in an isoperistaltic way end-to-side hand-
sewn anastomosis (Figure 4 and Diagram 4).

Figure 4: The ileo-cecal junction is identified, and 200 cm is
measured upwards. The selected loop is ascended up to the
proximal duodenal stump and anastomosed in an isoperistaltic way
end-to-side hand-sewn anastomosis performed manually.

Diagram 4: Theileo-cecal junction is identified and measured 200
cm upwards. The selected loop is ascended up to the proximal
duodenal stump and anastomosed in an isoperistaltic way end-to-
side hand-sewn anastomosis performed manually.

Postoperative course included: Proton pump inhibitor was
administrated routinely in all patients. Ryle tube was removed at the
2nd postoperative day. Gastrografin meal was performed at the 5th

postoperative day (Figure 5) and oral fluids intake was started if there
was no leak. Early ambulation was advised from the first postoperative
day. Drain was removed once oral intake was started after assurance

that was no leak. The patients were discharged 6-9 days
postoperatively according to postoperative course.

Figure 5: Gastrografin meal and follow through showing the gastric
tube (arrow) and filling of the first part of the duodenum and
passage of the dye to the ileal loop (arrow head).

After discharge patients continued on clear fluids for one week
(sugar free) then full fluids during the second week and soft food was
allowed on the third week followed by regular food. Supplementation
with Calcium, Vitamin D, Vitamin B12, Iron and multivitamins was
done.

Follow up visits were scheduled postoperatively at three weeks,
three months and then every 3 months. Follow up included clinical
examination to detect any postoperative complications, body weight
and BMI, laboratory investigations included: CBC, iron, ferritin,
vitamin B12, folic acid, serum sodium and potassium, calcium,
phosphorus, magnesium, alkaline phosphatase, serum albumen and
liver function tests were performed at each visit.

Results
The study included 37 morbidly obese patients who underwent

open SADI-S. Females, 31(83.8%) patients, comprised the majority of
cases while 6(16.2%) were males. Thirty two (86.5%) patients were
sweet eaters, and 35(94.6%) had family history of obesity.
Demographic data of all patients is shown in Table 1.

Variables Mean SD Range

Age(Years) 35.73 7.78 17.00 -53.00

Weight(Kg) 151.14 20.01 119.00-200.00

Height(m) 1.63 6.54 1.55.00-1.83.00

BMI(Kg/m²) 56.52 8.47 42.56-79.92

Table 1: Demographic features of included patients (N: 37).

There is a highly statistical significant difference between mean
scores of weight and BMI before surgery and after 3, 6 and 12 months
after surgery (Table 2 and Diagram 5). The mean weight of our
patients decreased significantly from 150.75 ± 20.15 kg preoperatively
to 89.13 ± 10.09 kg one year after surgery (p<0.001) with a mean
reduction in weight of 61.62 kg. The mean BMI decreased significantly
from 56.25 ± 8.43 kg/m2 preoperatively to 33.21 ± 3.91 kg/m2 one year
after surgery (p=0.001) At 3 weeks, 3 months, 6 months and one-year
follow up, the mean reduction in BMI was 4.49 kg/m2, 10.67 kg/m2,
16.03 kg/m2 and 23.04 kg/m2 respectively.
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Preoperative (Mean ±
SD)

3weeks (Mean ± SD) 3 months (Mean ± SD) 6months (Mean ±
SD)

1 year (Mean ± SD) P value

Weight (kg) 150.75 ± 20.15 145.67 ± 22.56 141.83 ± 25.81 107.83 ± 13.72 89.13 ± 10.09 P1<0.001

P2<0.001

P3<0.001

P4<0.001

BMI (kg/m2) 56.25 ± 8.43 51.76 ± 8.32 45.58 ± 8.17 40.22 ± 5.51 33.21 ± 3.91 P1<0.001

P2<0.001

P3<0.001

P4<0.001

P1: Preoperative versus 3 weeks postoperatively; P2: Preoperative versus 3 months postoperatively; P3: Preoperative versus 6 months postoperatively; P4:
Preoperative versus 1 year postoperatively

Table 2: Weight and BMI changes during follow up (N: 37).

Diagram 5: Weight and BMI follow up changes.

As regard Postoperative Nutritional and laboratory follow up
(Table 3): All patients receive follow-up nutritional counselling for a
protein-enriched diet (80 to 100 g/day), and multivitamins, iron, and
fat-soluble vitamins (D, E, A, and K) are given on a daily basis. The

mean level of haemoglobin shows an increase from 10.85 ± 0.68 mg/dl
preoperative to 11.47 ± 0.59 mg/dl at the end of the first year (not
significant); also the mean haematocrit value shows an increase from
34.45 ± 2.83 mg/dl preoperative to 35.31 ± 1.85 mg/dl at the end of the
first year (not significant). The mean serum Iron increased from 87.19
± 28.65mg/dl preoperative to 97.69 ± 16.67 mg/dl at the end of the first
year. Averages for each time-point fell within normal reference ranges
(not significant). The mean serum Ferritin increased from
105.89±47.10mg/dl preoperative to 123.26 ± 36.21 mg/dl at the end of
the first year. Averages for each time-point fell within normal
reference ranges (not significant). The mean serum Magnesium
decreased from 1.94 ± 0.24 mg/dl preoperative to 1.86 ± 0.27 mg/dl at
the end of the first year. Averages for each time-point fell within
normal reference ranges (not significant).

The mean serum Zinc increased from 80.32 ± 11.48 mg/dl
preoperative to 83.58 ± 11.59 mg/dl at the end of the first year.
Averages for each time-point fell within normal reference ranges (not
significant). The mean serum Cupper increased from99.72 ± 19.33
mg/dl preoperative to 102.60 ± 19.66 mg/dl at the end of the first year.
Averages for each time-point fell within normal reference ranges (not
significant). The mean serum Vitamin B12 increased from 479.08 ±
153.70 mg/dl preoperative to 520.82 ± 169.60 mg/dl at the end of the
first year. Averages for each time-point fell within normal reference
ranges (not significant). The mean serum Folic acid increased from
10.48 ± 4.07 mg/dl preoperative to 12.01 ± 2.44 mg/dl at the end of the
first year. Averages for each time-point fell within normal reference
ranges (not significant). The average values of serum electrolytes for
each time-point fell within normal reference ranges (not significant).

Preoperative (Mean ±
SD)

Postoperative (Mean
± SD) 3 weeks

Postoperative (Mean ±
SD) 3 months

Postoperative (Mean ±
SD) 6 months

Postoperative (Mean
± SD) 1 year

P value

Total number 37 36 32 30 30

HB(g/dL) 10.85 ± 0.68 10.10 ± 0.42 11.10 ± 0.67 11.08 ± 0.65 11.47 ± 0.59 P1=.445

P2=.129

P3=.160

P4=.088
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HCT 34.45 ± 2.83 33.10 ± 3.25 34.41 ± 2.85 35.01 ± 2.06 35.31 ± 1.85 P1=.063

P2=.953

P3=.354

P4=.141

Sr. iron (µm/dL) 87.19 ± 28.65 80.93 ± 21.17 95.58 ± 19.99 96.96 ± 20.70 97.69 ± 16.67 P1=.267

P2=.142

P3=.111

P4=.065

Sr. Ferritin (ng/mL) 105.89 ± 47.10 113.73 ± 41.34 117.81 ± 43.62 120.39 ± 46.92 123.26 ± 36.21 P1=.361

P2=.360

P3=.215

P4=.092

Sr. Magnesium
(mg/dL)

1.94 ± 0.24 1.21 ± 0.91 1.88 ± 0.22 1.91 ± 0.22 1.86 ± 0.27 P1=.192

P2=.286

P3=.596

P4=.500

Sr.Zinc (µg/dl) 80.32 ± 11.48 75.84 ± 13.25 84.49 ± 12.95 85.65 ± 14.32 83.58 ± 11.59 P1=.062

P2=.148

P3=.099

P4=.242

Sr.Cupper 99.72 ± 19.33 91.93 ± 19.31 96.37 ± 15.33 100.14 ± 17.38 102.60 ± 19.66 P1=.089

P2=.451

P3=.363

P4=.426

Sr. Vitamin B12
(ng/L)

479.08 ± 153.70 452.90 ± 180.16 451.09 ± 185.50 483.93 ± 197.96 520.82 ± 169.60 P1=.317

P2=.415

P3=.452

P4=.298

Sr.Folic acid 10.48 ± 4.07 9.54 ± 3.65 11.39 ± 4.52 11.58 ± 2.99 12.01 ± 2.44 P1=.304

P2=.386

P3=.099

P4=.062

Sr Na+ 138.94 ± 4.15 137.94 ± 4.02 140.42 ± 3.75 139.11 ± 4.23 140.42 ± 3.01 P1=.347

P2=.187

P3=.869

P4=.083

Sr.K+ 3.83 ± 0.41 3.80 ± 0.22 3.82 ± 0.27 3.83 ± 0.81 3.84 ± 0.26 P1=.657

P2=.887

P3=.947

P4=.898

Table 3: Postoperative Nutritional and laboratory follow up changes (N: 37).

After surgery, all patients received oral supplementation of 1000 mg
calcium and 800 IU vitamin D per day. From this table, it is shown
that the mean serum calcium decreased from 8.82 ± 0.29 mg/dl
preoperative to 8.80 ± 0.29 mg/dl at the end of the first year (not
significant); the mean serum Phosphorus decreased from 3.81 ± 0.56
mg/dl preoperative to 3.81 ± 0.28 mg/dl at the end of the first year.

Averages for each time points fell within normal reference ranges (not
significant); also the mean serum.

Parathyroid Hormone (PTH) levels increased significantly from a
preoperative level of 21.79 ± 4.69 pg/ml to 70.39 ± 21.12 pg/ml at the
end of the first year but averages for each time-point fell within
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normal reference ranges. Lastly, the mean value of Bone Specific
Alkaline Phosphatase (BSAP) levels increased significantly from a
preoperative level of 59.72 ± 15.19 ng/ml to 74.65 ± 15.44 ng/ml at the
end of the first year. But averages for each time-point fell within
normal reference ranges (Figure 6 and 7).

Figure 6: (A) Female patient before surgery BW (172 kg), BMI (64
kg/m2); (B) One year after surgery BW (92 kg), BMI (34.7 kg/m2).

Figure 7: Female patient (A) Before surgery BW (165 kg), BMI (63
kg/m2); (B) One year after surgery BW (90 kg), BMI (33 kg/m2).

The mean serum Albumen shows a significant decrease from 4.00 ±
0.19 mg/dl preoperatively to 3.70 ± 0.22 mg/dL at the end of the first
year but still within the normal reference range. The mean serum
SGOT, SGPT and sr. bilirubin show no significant changes from the
preoperative values.

Discussion
Our results consistently demonstrated the presence of a link

between morbid obesity and sweet eating and which is defined by the
Dutch Sweet Eating Questionnaire as an eating behavior in which at
least 50% of daily consumed carbohydrates consist of simple
carbohydrates and which can be triggered by emotional factors (i.e.,
stress) [17].

In the previous literature by Sánchez-Pernaute A et al. [15] sleeve
gastrectomy was done before duodenal switch transection. In our
study, duodenal transection was done primarily in most of the cases

(Abdlatif Modification). We observed that starting with duodenal
transection facilitates the later sleeve gastric resection.

In our study weight loss was assessed by decrease in BMI one year
after surgery. We achieved a decrease in BMI from 56.25 ± 8.43 kg/m2

to 33.21 ± 3.91 kg/m2. This reduction in BMI was higher than that
reported after BPD [18]; as they reported that the decrease in BMI was
from 47.46 ± 9.5 to 30.86 ± 5.6. It was also pointed that DS patients
decreased their BMI from a mean of 55.2 kg/m2 to 32.5 kg/m2 [19];
whereas the RYGB patients decreased their BMI from 54.8 kg/m2 to
38.5 kg/m2. These results are comparable to our results.

Many obese persons undergoing WLS have preoperative nutritional
deficiencies [20] that can be exacerbated by malabsorptive procedures.
Even patients undergoing purely restrictive procedures are at risk for
nutritional deficiencies due to poor eating habits as well as food
intolerances and eating restrictions [21,22].

We agree that all malabsorptive procedures as duodenal switch
usually require strict nutritional supplementation especially
postoperatively as most of the Intestinal tract is bypassed. This
heightened risk underscores the importance of lifelong follow-up of
WLS patients, and the need for clinicians to have a high index of
suspicion for nutritional-related abnormalities. Patients may suffer
malnutrition due to incompliance and/or operation complications
[23].

Although multivitamins typically contain the U.S. Recommended
Daily Allowance for most vitamins and minerals such as iron and
calcium, the available data show that multivitamins alone do not
consistently protect patients from metabolic deficiencies after either
RYGB or BPD. The one exception is folate, which can be maintained
at normal levels in patients who regularly take multivitamins after
RYGB [24,25].

In our series, after loopduodenal switch procedure, the degree of
anemia usually was mild; we reported average mean values of both
iron and ferritin and gradual improved values of both hemoglobin and
hematocrit towards the end of the first year with patient compliance
and regular follow up. On the other hand, a certain percentage of
patients usually develop iron and ferritin deficiency after any
operation which bypasses the duodenum, as RYGB while iron
deficiency did not differ in BPD with or without duodenal switch, and
proved to occur in some studies [26,27] while others not [28]. This is
because iron is absorbed preferentially in the distal duodenum and
proximal jejunum. The frequency of anemia after duodenal switch
(about 50%) is comparable to that after RYGB, where it varied from
41% after a short limb to 74% after a long Roux limb [29].

Vitamin B12 and folate deficiencies are often evaluated together.
Studies indicate that these deficiencies are fairly prevalent after
bariatric operations despite the patients being advised to follow a
multivitamin regimen [26,29,30]. After 1year of RYGB follow up
Vitamin B12 and folic acid deficiency were reported to be 33%,
63%respectively [31] and that value was higher than that after BPD
(22%) after 4 years of follow up [26]. We reported only 5.4% and 2.7 %
of Vitamin B12 and folic acid deficiencies during our follow up period
especially with good supplementation and patient compliance;
although that, the mean value did not alter significantly over 1 year.
We agree that vitamin B12 and folic acid deficiency does not usually
occur in patients after the duodenal switch in contrast to that was
reported after Roux-en-Y gastric bypass due to the preservation of
more gastric mucosa that secreted inadequate intrinsic factor may not
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lead to a vitamin B-12 deficiency with the duodenal switch procedure
[26,32].

We also did not report Zinc deficiency. Although it is seen mainly
after BPD, [33] but can also occur after purely restrictive procedures
due to poor dietary intake [34].

Parathyroid hormone (PTH) level showed slightly elevated levels
but fluctuating within normal reference range, it goes ahead with other
studies conducted [35]. Serum calcium and phosphorus in our study
showed levels move within normal reference range, but this with
continues supplementation it goes ahead with other studies conducted
[35]. In comparison, Dolan et al. [27] compared the nutritional side-
effects of BPD alone vs BPD-DS, by performing a nutritional screen at
a median follow-up of 28 months in both groups of patients. One-
quarter of the patients were hypocalcaemia despite more than 80%
taking vitamin supplements. There were no significant differences
between the BPD and BPD-DS, suggesting that duodenal switch does
not lessen the nutritional side-effects of BPD [27].

Bone specific alkaline phosphatase (BSAP) (marker of bone
formation) showed levels fluctuating within normal reference range in
most patients of our study.

Although there is no reported evidence of clinical complications of
magnesium deficiency following bariatric surgery [36], we did not
report magnesium deficiency in our series. Marceau et al. [37] found
also no significant abnormalities in magnesium levels before BPD,
after 4 years and after 10 years.

According to Scopinaro N et al. [38] in all BPD patients, protein
malnutrition is a major concern. It is manifested by clinical
hypoalbuminemia, edema, asthenia, and alopecia. In our study, only
one (2.7%) patient developed protein malnutrition. We treated him
conservatively by continuous 3 weeks of parenteral feeding and he
showed good improvement then he continued on high protein diet
and protein rich formulas. After loop DS also reported 4(8%) cases of
significant protein malnutrition, 2 of whom underwent revision to
RYGB. This rate considered to be high that made him later change the
common limb length to from 200 to 250 cm [35]. After open BPD, it
was reported that 91(6.7%) of cases developed protein malnutrition
[38].

Our data was consistent with that of Sánchez-Pernaute A et al. [35]
that there was no evidence of hepatic dysfunction or liver failure
manifested by either elevated serum transaminases or bilirubin levels.

In our series, the average number of bowel movements was 2.5/day,
which was similar to that reported after loop DS [35]. We did not
record any cases of excessive diarrhea which is frequent episodes of
diarrhea not adequately controlled. After open classical DS, 2(0.45%)
cases of excessive diarrhea that required revision surgery to lengthen
both the common and alimentary channels [39].
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