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1. Background 
 

 

Morbid obesity and bariatric surgery 

 

Morbid obesity is an increasing health problem; it is defined by a body mass index (BMI) equal 

to or above 35 kg/m
2
 with obesity-related comorbidities, or BMI ≥ 40 kg/m

2
 without obesity-

related comorbidities. In Norway, 20% of the population is estimated to be obese (BMI ≥30 

kg/m
2
) and about 2% (100 000 persons) have morbid obesity. Obesity is associated with 

cardiovascular disease, diabetes, sleep apnea, osteoarthritis, certain forms of cancer and early 

death. Compared to the normal population, patients with morbid obesity often suffer from 

reduced quality of life and are often unable to participate in working life, thus becoming 

dependent upon social security disability benefits. 

 

The aim of morbid obesity treatment is to improve health and obesity related diseases. Bariatric 

surgery can lead to sustained weight loss and improved health and quality of life. Conservative 

treatment through life style interventions, medical treatment and diets show less convincing long 

term results than bariatric surgery. During the last decade bariatric surgery has become a well-

established treatment option for patients with morbid obesity in Norway. In 2003 there were less 

than 50 bariatric procedures performed in Norway, whereas four years later they numbered some 

1000. The increase in the number of procedures is expected to continue.  

 

 

Gastric bypass 

 

The surgical procedures used for treatment of morbid obesity are based on two principally 

different concepts: restriction and malabsorption. The restrictive procedures limit the amount of 

food the patient is able to eat, while malabsorptive methods reduce the intestinal uptake of 

nutrients. Roux-en-Y gastric bypass (P-RYGB) (Figure 1) is the most commonly performed 

bariatric procedure in Norway and is predominantly performed laparoscopically.
7
  During 

RYGB surgery the volume of the stomach is reduced to approximately 25 ml and food and 

liquids bypass the remainder of the stomach and the upper part of the small intestine. The 

standard surgical method is mainly restrictive, but there may be a malabsorptive element as a 

result of nutrients bypassing around 1 meter of the small bowel. In long-limb RYGB surgery a 

larger part of the gut is bypassed (about 1.5 meters). Studies have shown that this method leads 

to a larger weight loss than standard RYGB in patients with BMI >50 kg/m
2
, but these results 

are not shown in patients with lower BMI.
8,9

 

 

 

Duodenal switch 

 

Among the malabsorptive methods, biliopancreatic diversion with duodenal switch (DS) (Figure 

2) is the most commonly performed procedure in Norway. This procedure can also be performed 

laparoscopically. The method is used primarily in super-obese patients (BMI ≥50 kg/m
2
). The 

principal difference is that the part of the small intestine leading food is not connected to the rest 

of the small intestine before the last 50-100 cm. The nutrients are then mixed with bile fluid and 

pancreatic juices in the distal part of the gut channel, with limited nutritional uptake. The 

common channel is the part of the small intestine where food and digestive juices are mixed. DS 

leads to a large weight loss that is maintained over a long period.
5,10

 Compared to RYGB there is 

a greater risk of late complications such as nutritional deficiencies: particularly protein and 
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mineral deficiencies.
11

 The procedure is technically more difficult than RYGB and the operating 

time is longer. OUS Aker is participating in a randomized controlled study to evaluate whether 

RYGB or DS is the most optimal surgical method in the treatment of patients with BMI of 50 to 

60 kg/m
2
. 

 

 

Nutritional intake versus malabsorption 

 

A higher nutritional intake will, to some extent, compensate for a short functional intestine after 

bariatric surgery. There is, however, a critical limit. A combination of nutritional restriction with 

RYGB and a common channel of only 75 cm will lead to rapid weight loss, malnutrition and 

nutritional deficiencies.
12

 The total length of the small intestine varies considerably between 

individuals. Although the procedure is standardized with defined intestinal lengths, it is 

currently not possible to predict the treatment results at an individual level after RYGB. 

 

Nutritional intake, not absorption, is normally the main determining factor of body weight. 

Weight loss may therefore not be significantly different between a patient operated with 

standard RYGB and a patient undergoing long-limb RYGB. Within both methods there is a long 

common channel meaning that malabsorption is limited. In recent years other mechanisms for 

weight loss after RYGB have been identified. Hormones released in the distal part of the small 

intestine may provide improved appetite regulation and a shift in dietary preferences to reduced 

intake of fat. These are probably important factors contributing to weight loss.
13,14

 In order to 

inhibit the absorption of nutrients significantly after RYGB, it would most likely be necessary to 

reduce the length of the common channel to about one meter, as is often done in duodenal 

switch operations. From a physiological point of view, the gastric bypass operation can be 

performed more like the duodenal switch operation. This could be done by bypassing a longer 

segment of the small intestine and making the length of the common channel similar to that used 

in DS. This surgical procedure is called distal gastric bypass (Figure 1) and is technically easier 

to perform than DS. 
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Figure 2: Duodenal switch (DS) 
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Figure 1: Gastric bypass (RYGB), left, and distal gastric bypass (D-RYGB), right 
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Distal gastric bypass 

 

Sugerman and colleagues have conducted several studies on obesity surgery, combining gastric 

pouches of varying sizes with common channel of different lengths. First, the so-called 

biliopancreatic diversion (BPD), designed by the Italian surgeon Scopinario, was modified. In 

patients with BMI >50 kg/m
2
 the BPD is conducted creating a gastric pouch of 200 ml, an 

alimentary limb of two meters and a common channel of 50 cm. Sugerman’s version combined a 

30 ml gastric pouch with a 50 cm common channel in patients with BMI >50 kg/m
2
. The 

procedure was called distal gastric bypass (D-RYGB). The procedure resulted in a large 

proportion of patients experiencing severe protein-caloric malnutrition and fat-soluble vitamin 

deficiencies. Subsequently a randomized study was conducted comparing RYGB and a different 

variant of D-RYGB; the gastric pouch was kept at 30 ml, but the alimentary limb was shortened 

to one meter and the common channel was increased to 1.5 meters (resulting in a biliopancreatic 

limb of 2-3 meters). This study showed a significantly greater weight loss after D-RYGB, but 25 

% of the patients had to prolong the common channel because of protein-caloric malnutrition, 

deficiencies of fat-soluble vitamins and osteoporosis due to low calcium levels.
15

  

 

The same research group has presented the results of conversion from RYGB to D-RYGB for 27 

super-obese patients with insufficient weight loss after the first operation (less than 40% excess 

weight loss).
12

 Five patients were operated upon with a common channel of 50 cm. This resulted 

in malnutrition and all patients required revision surgery, with two of the patients subsequently 

dying from liver failure. Three out of the 22 patients with a 150 cm long common channel (and 

145 cm alimentary limb) had to extend the common channel due to malnutrition. In addition, all 

patients suffered from unusually smelly stools and flatulence, with two of the patients reporting 

repeated episodes of suspected bacterial overgrowth in the biliopancreatic limb.  

 

Brolin et al. have described a variant of D-RYGB with a longer alimentary limb.
16

 In a study of 

patients with BMI >50 kg/m
2
, 47 patients were operated with D-RYGB with a common channel 

of 75 cm. The length of the alimentary limb varied from 265 to 570 cm (the biliopancreatic limb 

was 15–25 cm in all the patients). The patients were compared with patients operated with 

gastric bypass with an alimentary limb of 150 or 50-75 cm. The excess weight loss was greater 

after D-RYGB, maximum 64%, compared to 61% and 56% in the other two groups, 

respectively.    

 

Brolin et al. have also described conversion of RYGB to D-RYGB (75–100 cm common 

channel) in 54 patients with disappointing results after the primary procedure. Four patients 

(7.4%) developed protein-calorie malnutrition and two of them (3.7%) needed reoperation with 

prolongation of the common channel.
17

 Average excess weight loss after conversion to D-RYGB 

was 47.9%. One patient, who lost only 9 kg of body weight after the surgery, developed 

hypocalcaemia, pathological fractures and hypoproteinemia.  

 

Several less comprehensive publications describe conversion of P-RYGB to D-RYGB due to 

inadequate weight loss, and conversion of vertical banded gastroplasty (VBG) to variants of D-

RYGB.
18-21

 Common findings are increased weight loss, but also increased incidence of protein-

caloric malnutrition.   
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Long alimentary limb in distal gastric bypass 
 

It seems that the length of the intestine is important in terms of avoiding severe malnutrition 

after D-RYGB. Nelson et al defined a variant of D-RYGB as “very, very long limb Roux-en-Y 

gastric bypass”. This procedure has been used primarily in patients with BMI >50 kg/m
2
, but 

also for carefully selected patients with BMI <50 kg/m
2
. The technique uses a 100 cm common 

channel, a 60 cm biliopancreatic limb and a 300–500 cm alimentary limb. In a study of 257 

operated patients, 188 (73%) were followed up.
22

 Eighty two percent of the patients achieved 

more than 50% excess weight loss and 90% of the patients were satisfied after the operation. 

There was a significant improvement in comorbidities, including 94% of patients experiencing 

remission of type 2 diabetes. Many patients reported a mild degree of food intolerance (82%), 

watery stools (71%) and 16% had renal stones after the operation. Nine patients (4%) developed 

serious protein-caloric malnutrition and needed revision surgery with prolongation of the 

common channel in order to increase nutritional uptake.   

 

 

The rationale for surgical treatment of morbid obesity 

 

A commonly used measure of success after surgery is whether the patients lose more than 50% 

of their excess weight and whether the weight loss is sustained over a period of time. In a large 

study of patients with BMI 50–60 kg/m
2
, 65% of the patients obtained this goal four years after 

RYGB.
23

 If a greater part of the intestine is disconnected, resulting in reduced length of the 

common channel, a greater proportion of the patients will probably achieve sufficient weight 

loss.  

 

For many patients weight reduction is often the primary outcome after bariatric surgery, but 

health profits like improved quality of life and improvement of obesity-related comorbid 

conditions are also important factors. In DS a 50% excess weight loss is often achieved.
5,10

 In 

patients with extreme obesity, it is not clear if such a pronounced weight loss will provide 

further health benefits than what might have been achieved by a less pronounced weight loss.   

 

Unwanted effects of extreme weight loss include malnutrition with low protein levels, flatulence 

and diarrhea as a result of steatorrhea. Vitamin- and mineral deficiencies might result in anemia 

and osteoporosis. In terms of super-obese patients, the balance between weight loss and quality 

of life, as well as the effect on comorbid conditions and complications are still not adequately 

defined. This study aims to elucidate upon some of these questions.  

 

The aim of the study is to evaluate a variant of distal gastric bypass (like the one performed by 

Nelson et al. but with a longer common channel) and compare it to long limb RYGB, for super-

obese patients. Since a high proportion of these patients are unlikely to reach the treatment goal 

of excessive weight loss of 50% after RYGB, we seek to evaluate the effect of D-RYGB in this 

group. The study by Nelson et al. suggests that a common channel of one meter and a long 

alimentary limb can yield a pronounced weight loss with an acceptable rate of complications and 

nutritional deficiencies. In this study the common channel will be prolonged to 1.5 meter, the 

biliopancreatic limb will be 50 cm and there will be a long alimentary limb (not measured). 

These limb lengths are chosen to further reduce the risk of metabolic complications. The 

incidence of complications is expected to be somewhat lower than what is reported after DS 

because a shorter common channel is used in DS (100 cm).    
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We assume that the quality of life after D-RYGB will be approximately equal to that after long-

limb or proximal gastric bypass (P-RYGB). Few studies have evaluated quality of life after D-

RYGB. In one study comparing 45 patients (15 after P-RYGB, 15 after D-RYGB and 15 after 

vertical banded gastroplasty) with 15 patients receiving no surgery there was a significant 

improvement of quality of life after surgical treatment, although the quality of life was the same 

regardless of which surgery they had.
24

 

 

At OUS, Aker, a randomized study was conducted comparing P-RYGB with DS for patients 

with BMI 50–60 kg/m
2
. The two year follow-up results were published in 2011.

25
 After two 

years DS was associated with greater weight loss and greater improvement in some cardiac risk 

factors than gastric bypass surgery. However, the duodenal switch patients experienced more 

adverse events and they had lower levels of fat-soluble vitamins. The quality of life was about 

the same in the two surgery groups. The experience gained from this study will be used in the 

planned study, where patients in the same weight category will be included. 

 

There is no consensus as to whether RYGB or D-RYGB is the preferred surgical method for 

super-obese patients and no randomized study has been conducted to clarify this issue. The 

current study is considered relevant since it can potentially provide recommendations to national 

and international boards for the treatment of this patient group. If this study can demonstrate 

improved results after D-RYGB compared to P-RYGB in terms of weight loss and resolution of 

comorbidities, with a good improvement in quality of life and few metabolic complications, it 

may be regarded as a treatment option for this group of patients. It can reduce the need for DS, 

which are a technically more difficult procedure and a more resource demanding operation than 

both P-RYGB and D-RYGB.  

 

 

Feasibility 

 

The safety aspects related to P-RYGB at OUS Aker have been evaluated and are comparable 

with results obtained at high-quality international centers. The complication rate was 15% after 

almost 300 operations (no deaths), and the incidence of serious complications was about 5%.
26

 

Experiences from the establishment of both RYGB, DS and gastric sleeve resection have been 

published.
27

 Vestfold Hospital Trust (VHT) also demonstrated good results in obesity surgery, 

as described in annual reports from the Obesity Center (“Senter for sykelig overvekt – SSO”). 

At Vestfold Hospital Trust and the private hospital Aleris in Oslo, a variant of D-RYGB is 

performed in patients with very high BMI. D-RYGB has so far not been performed at OUS 

Aker.   

 

OUS Aker and VHT are the largest public bariatric centers in Norway and are potentially able to 

recruit a sufficient number of patients to the study in a one to two year perspective. Anually, 

200-300 patients are operated at OUS Aker and 200 patients at VHT, with 25–30% of these 

patients having a BMI >50 kg/m
2
. 

 

VHT has established a multidisciplinary research group directed by Head of the Morbid Obesity 

Centre (MD, PhD) Jøran Hjelmesæth. The group has several ongoing research projects and 

collaborates with several faculties at the University of Oslo, Stavern and “Evjeklinikken”. At 

OUS Aker there has so far been two PhD projects exploring the surgical treatment of morbid 

obesity. Both at OUS Aker and VHT specific individuals have been assigned certain tasks so 

that dedicated persons will follow up all parts of the study. The current study will be a part of 

PhD projects at both centers.  
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2. Aim of the study 
 

To compare the treatment results in super-obese patients (BMI 50–60 kg/m
2
 at referral) for 

surgical treatment in the age group 20 to 60 using: 

 

 Laparoscopic long-limb gastric bypass, hereinafter referred to as proximal gastric bypass 
(P-RYGB) with a long alimentary limb (150 cm) and a 50 cm biliopancreatic limb 

 Laparoscopic distal gastric bypass (D-RYGB) with a 150 cm common channel and a 50 

cm biliopancreatic limb 

 

 

Primary endpoint 

 

 Change in BMI two years after surgery 
 

 

Secondary endpoints 

 

 Changes in quality of life two and five years after surgery 

 Long-term results related to malabsorption/malnutrition  

 Perioperative results 

 Development/changes in comorbid conditions 

 Long-term results related to eating habits 

 Per- and postoperative complications (30 days) 

 Long term complications and possible need for surgical intervention 

 Changes in body composition 

 Need for hospital services (surgical costs, outpatient visits etc.) 

 Vitamin- and mineral deficiencies 

 

 

Hypotheses 

 

 D-RYGB will result in 10-20 % larger weight loss than P-RYGB two years after surgery 

 D-RYGB causes more gastrointestinal side-effects than P-RYGB 

 D-RYGB causes more pronounced nutritional deficiencies than P-RYGB 

 The incidence of surgical complications is not significantly different between the two 
groups 

 Changes in quality of life will not be significantly different between the two groups 

 Patient-reported eating habits/quality will not be significantly different between the two 

groups 
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3. Material  
 

 

Inclusion criteria  

 

 Patients with BMI 50–60 kg/m
2
 at the time of referral for surgical treatment 

 BMI 48 – 62 kg/m
2
 at the time of enrollment 

 Planned bariatric surgery 

 Informed consent 

 Age between 20 and 60 years 
 

 

Exclusion criteria 

 

 Previous bariatric surgery 

 Major abdominal surgery (except appendectomy, cholecystectomy and gynecological 
surgery) 

 Patient not suitable for planned surgery because of comorbidity (e.g. serious cardiac or 
lung disease, cancer or steroid treatment) 

 Former verified renal stone disease (urolithiasis) 

 Viral hepatitis, liver cirrhosis, primary biliary cirrhosis or primary sclerosing cholangitis 

 Psychosocial factors that make the patient either unable to understand the study or adhere 
to the study program (e.g. substance abuse or serious psychiatric disease) 

 

Patients ineligible to participate in the study due to inclusion- and exclusion criteria, plus those 

who do not wish to participate, will be recorded. 

 

 

4. Methods 
 

Study design 

 

 Two-center, prospective randomized controlled study 

 Double-blind 

 Relevant parameters recorded prospectively on designated sheets, see the attached CRF 

 

 

Randomization and blinding 

 

Neither the patient nor the doctor and other follow-up personnel following the patient will know 

which surgical method has been used. Standard follow-up, post surgical advice and treatment 

will be the same in each group. The NCSP procedure code is the same. The surgical description 

is standardized and will contain information about the patient participating in the VARG study. 

The operation record will, in addition to the standard description, point out individual 

differences between patients and special peroperative incidents. If patient details are needed the 

operation record can be obtained from the study office at each respective hospital. 
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Which of the two methods used for each patient will be recorded with a unique patient number 

in a separate register. The coded operating description will be available at the study office of 

each hospital as well as the emergency department, making it available at all times. All patients 

will be made aware of this. The code will be broken if there is a need for reoperation or if 

unexpected complications occur, but this does not mean that the patient will be excluded from 

the study. After five years the code will be broken and the responsible surgeon will write a note 

in the patient record describing which type of surgery was performed. In addition, the patient 

will also be informed.  

 

 

Surgical methods 

 

In P-RYGB the pneumoperitoneum is established with visual introduction of the first 12 mm 

trocar. Three other trocars are introduced routinely. In addition Nathansons liver retractor is 

inserted into the epigastrium to lift the left lobe of the liver. The minor curvature of the stomach 

is dissected some centimeters below the gastro-esophageal junction and is transected both 

horizontally and vertically with linear staples. This gives an approximately 25 ml gastric pouch 

that is opened. The small bowel is measured 50 cm from the ligament of Treitz and is brought up 

in an antecolic and antegastric fashion. A gastrojejunostomy is constructed with a linear stapler. 

The enterotomy for the stapler is closed with continuous sutures. The omentum is not routinely 

divided. The alimentary limb is measured to 1.5 m and a side-to-side jejunojejunostomy is 

constructed with a linear stapler. The remaining enterotomy is closed with a continuous suture. 

Jejunum is eventually divided split proximal to the gastrojejunostomy between the two 

anastomoses. Methylene blue is used to test the gastrojejunostomy for any possible leakages. 

The fascial defects after the trocars are not closed.  

 

In distal gastric bypass one extra five mm trocars is used. The intestine is measured 1.5 meters 

proximal from the ileocecal transition and is labeled. Then a side-to-side anastomosis between 

jejunum and ileum is constructed. In this procedure a linear staple is also used and the 

biliopancreatic limb is 50 cm. Antibiotic prophylaxis with 400 mg doxycycline and 1500 mg 

metronidazole is given intravenously at the induction of anesthesia. The patients are given 

antithrombotic medication with low molecular heparin dosed by weight in conjunction with the 

surgery and for ten days after discharge. Liquid food is recommended for the first postoperative 

week, semi-solid food for the second week and thereafter patients can gradually begin to eat 

normal food. 

  

In both procedures Johnson & Johnson use blue magazine to split the stomach and construct the 

gastro-entero anastomosis. White magazine is used for the entero-entero anastomosis and 

division of the small bowel. The mesenteric defect at the entero-entero anastomosis is closed 

with PDS 2-0. 

 

 

Postoperative management 

 

Patients with type 2-diabetes can often discontinue antidiabetic treatment shortly after surgery 

(before discharge). Postoperatively blood glucose should be measured closely and after 

discharge they are encouraged to measure blood glucose in collaboration with their GP. Patients 

using drug therapy for hypertension should have blood pressure monitored shortly after surgery 

and the need for drug therapy should be evaluated closely. 
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The first scheduled follow-up is 6 weeks post-surgery at the outpatient clinic. Thereafter patients 

will be followed up after 6 months, 1 year, 2, 3, 4 and 5 years.  

 

 

Analysis 

 

Weight: 

 Weight, height and BMI at enrolment, the day of surgery and 1½, 6, 12, 24, 36 and 60 

months after surgery  

 

Body composition: 

 Standardized measures/monitoring of hip and waist at enrolment and 12, 24, 36, 48 and 
60 months after surgery 

 Measure of body composition with bioimpedance monitoring at enrolment and 12, 24, 
36, 48 and 60 months after surgery 

 

Blood tests: 

 A standardized set of blood samples will be obtained before surgery and 1½, 6, 12, 24, 

36, 48 and 60 months after surgery. 

 

Quality of life will be evaluated with the following questionnaires before surgery, 12, 24 and 60 

months after surgery: 

 Short Form Quality of Life questionnaire (SF-36) 

 Weight-Related Symptom Measure (WRSM) 

 Obesity and Weight loss Quality of Life (OWLQOL) 

 Edinburgh Depression Scale (EDS-5) 

 Moorhead-Ardelt Quality of Life Questionnaire 
 

Additional forms have been added at 24 and 60 months after surgery: 

 Three Factor eating Questionnaire (TFQ- R21) 

 Hospital Anxiety and Depression Scale (HADS) 

 Gastrointestinal Symptoms Rating Scale (GSRS) 

 Bowel function questionnaire 

 

Health Economics 

  

 Standardized use of disposable equipment for surgery 

 Time spent in the operating room (operating time and anesthesia time) 

 Time used in the recovery room and, if necessary, in intensive care 

 Postoperative length of hospital stay 

 Reoperations  

 Readmissions  

 Admission in other hospitals/outpatient visits in the study period 
 

Comorbidities: 

Diabetes:  Registration of duration of the disease and use of antidiabetic drugs. 

Monitoring of fasting blood glucose, HBA1c and insulin, and registration 

of the use of glucose-lowering drugs at enrolment, 1, 2, 3, 4 and 5 years 

after surgery. 
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Hypertension: Registration of duration of the disease and use of antihypertensive drugs. 

Measuring blood pressure and registration of the use of antihypertensive 

drugs at inclusion, 1, 2, 3, 4 and 5 years after surgery.  

Lipids: Monitoring of lipids and use of lipid lowering drugs at inclusion, 1, 2, 3 4 

and 5 years after surgery. 

Other medication:  All other use of medication and duration of medical treatment are to be 

registered at enrolment, 1, 2, 3, 4 and 5 years after surgery. 

 

Complications: 

Registration of early complications like anastomotic leakage, bleeding, pulmonary embolism, 

abscess, death etc. Prospective registration at all outpatient follow-up visits.  

 

 

Data processing 

 

A custom-designed registration form (CRF) will be used for prospective registrations. Data from 

the registration form will be recorded in a database and will be coded (pseudonymized). Only 

one person at each hospital will be responsible for the database recording, and only this person 

will know the patient code. There is a license from the Data Inspectorate allowing registration of 

patient information of all patients undergoing bariatric surgery at OUS Aker. For this specific 

study a special license has been obtained which also includes patients from VHT. A data 

processing contract for the patients included in the study has been made between the two 

hospitals.  

 

The patient number in the study will be available under ”critical information” in the electronic 

patient journal so that the type of procedure applied can easily be collected from a specific 

register placed in the archive at the two respective hospitals.   

 

 

Statistical methods 

 

Statistical analysis will be performed using SPSS. Linear mixed models will be used for all 

continuous variables. Mean values with 95% confidence intervals will be estimated for each 

time point. Between-group changes from baseline to two years, which includes both the primary 

end point of the study and several secondary end points, will be estimated and are of primary 

interest. Within-group changes will also be analyzed with linear mixed models. The same 

method will be applied at 5 years. For categorical variables and continuous variables measured 

at only one time point, appropriate statistical tests will be applied, both within groups and 

between groups.  

 

 

Sample size 

 

Results from OUS Aker and VHT show that patients with morbid obesity operated with P-

RYGB lost 15.8 kg/m
2
 (SD 4.7) or 46.8 kg (SD 12.3) after one year (unpublished data). We 

assume that D-RYGB has an effect somewhere between P-RYGB and DS. We hypothesize that 

a difference in BMI loss of 3 kg/m
2
 (SD 5.0) between P-RYGB and D-RYGB will occur and 

assume a similar change in BMI within the groups at two years. With a power of 80% and a 

significance level of 0.05, we calculate that 88 patients will be needed to detect a significant 
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difference between the groups. To account for possible dropout, we aim to include 112 patients 

in total. 

 

 

5. Practical implementation 
 

During the consultation at the hospital patients will be examined by a physician and a 

nutritionist at the obesity clinic. The physician will determine whether the patient is eligible for 

the study and is responsible for informing the patient about the study. If the patient would like to 

participate in the study a new appointment will be made, additional information provided and 

written consent retrieved. Appropriate blood samples will then be taken. The attending physician 

is responsible for obtaining preoperative information and completing the predesigned forms. The 

nutritionist is responsible for informing and guiding the patient when filling in study 

questionnaires, as well as for giving standardized information about preoperative low calorie 

diet and nutritional intake after surgery. The preoperative low calorie diet comprises of around 

1000 kcal/day for three weeks before surgery.   

 

Data on health economics will be collected from the patient journal [anesthetic forms (operating 

time), nursing forms (stay in the recovery room), patient records (stay in intensive care, total 

length of stay)]. The attending physician/research nurse will be responsible for completing the 

form at discharge.  

 

A physician who is blinded to the type of surgery will follow up the patients. The physician will 

only inspect the wounds/scares in the stomach after surgery if there are medical reasons for 

doing so, since this may potentially reveal which type of surgery the patient underwent. The 

attending physician and nutritionist will complete forms at follow-up.  

  

 

Time schedule 

 

Inclusion of patients will start approximately 01.03.11 and completion is expected after 12 to 18 

months. If one center includes patients more quickly than the other, it will be possible to 

continue the inclusion at the first center in order to shorten the inclusion period.  

  

All data will be registered prospectively and consecutively. Analysis and publication of the two-

year results will tentatively be published in 2015, whilst long-term results are to be published in 

2018.  

 

 

6.  Ethical considerations 
 

The study will be carried out in accordance with the Helsinki Declaration.  

 

The Regional Ethics Committee for medical and health research has approved the study. A 

license has been retrieved from the Data Inspectorate for the registration of data from patients 

undergoing bariatric surgery at OUS Aker. Permission for expanded use in the current study has 

also been obtained.    

 

Both surgical methods are used internationally in the treatment of patients with super-obesity. 

Except from several series with different variants of D-RYGB, there currently exists no 
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randomized study comparing P-RYGB and D-RYGB. The current proposed study will therefore 

provide greater insight into the treatment of a patient group that has thus far not received the 

desired effect of the most commonly used procedure in Norway. 

 

The patients will not be exposed to the risks associated with additional tests or examinations 

carried out only for study purposes. All participation is voluntary and patients can at any time 

withdraw without reason and have their registered data deleted from our project databases 

(according to Norwegian §28 law on health registers). Each patient will be given both oral and 

written information, with written consent obtained thereafter. All data processing will be 

performed confidentially. Information on the operation type will be given after five years, or 

earlier if necessary (for medical reasons or if the patient withdraws from the study).   

 

The patients will be asked to participate by the attending physician that he/she might be in a 

dependent relationship with. It will be emphasized that participation is completely voluntary.  

  

All information that appears in the study will be treated confidentially and will only be known to 

those responsible for the study.  

 

 

7. Publications 
 

The results will be published in international peer review journals. 

 

Preliminary tentative publishing schedule:  

 

Perioperative results: Study description, intraoperative and short term (<30-day) 

complications 

 

Two-year results: Changes in BMI and other anthropometric measures. 

Comorbidities. Nutrition. Adverse effects. Patient-reported 

outcome.   

  

Five-year results: Development of BMI and weight stability, other anthropometric 

measures. Comorbidities. Nutrition. Long-term adverse-effects. 

Patient-reported outcome. Health economics.   

     
Other publications:  Other substudies will be planned after publication of the main 

results at 2 and 5 years.   

 

 

8. Financing 
 

All employees receive a salary from their respective departments.   

 

 

9. Insurance 
 

Regular patient insurance applies. 
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10. Approvals 
 

The study has been approved by the Regional Ethics Committee for medical and health research 

(S-08466d, 2008/2009). A license for the handling of sensitive personal information has been 

obtained from the Data Inspectorate. A data processing contract between the two hospitals has 

also been established. The study has been approved by the Research Board at both hospitals and 

an international registration has been made at www.clinicaltrials.gov Identifier: NCT00821197 

 

  

http://www.clinicaltrials.gov/
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11. Attachment 

Daily vitamin and mineral supplements after surgery 

Vitamin/mineral Unit Multivitamin1 Other2-5 RI6 (women-men) 

Vitamin A (retinol) µg 500  700-900 IE 

Vitamin D3 (cholecalciferol) µg 5 20 7.5 

Vitamin E (α-tocopherol) mg 10  8-10 α-TE 

Vitamin B-1 (thiamine) mg 1.4  1.1-1.4 

Vitamin B-2 (riboflavin) mg 1.6  1.3-1.7 

Vitamin B-3 (nicotinamid) mg 18  15-19 NE 

Vitamin B-5 (pantothenic 

acid) 

mg 

6  n/a 

Vitamin B-6 (pyridoxine) mg 2  1.2-1.6 

Folic acid µg 200  300 

Vitamin B-12 (cobalamine) mg 1 1 i.m. 2 

Vitamin C (ascorbic acid) mg 60  75 

Calcium mg 0 1000 800 

Chromium µg 50  n/a 

Copper mg 2  0.9 

Iodine µg 150  150 

Iron mg 14 100 9 

Magnesium mg 100  280-350 

Manganese mg 2.5  n/a 

Selenium µg 50  40-50 

Zinc mg 15  7-9 

 

1
 Multivitamin/mineral tablet (Nycoplus multi®). 

2
 Ferrous sulphate (Fe

2+
) 100 mg (Duroferon®).

 

3
 Calcium carbonate 1000 mg and vitamin D3 20 µg (Calcigran forte®). 

4
 Cyanokobalamine (Betolvex® 1 mg intramuscularly every 3

rd
 month). 

5
 Ursodeoxycholic acid 500 mg 6 months after surgery (except after cholecystectomy) 

6
 Recommended intake after Nordic nutritional recommendations (2004) 
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Recommended vitamin and mineral supplements after gastric bypass at discharge 

Supplement Dosage* Reimbursement 

Iron  65 mg oral x 2 daily (women) 

65 mg oral x 1 daily (men) 

No 

Vitamin B12  1 mg intramuscularly every 3. moth Yes 

Vitamin D/calcium  20 µg vitamin D3/1 g calcium oral x 1 daily §5.22 

Multivitamin 1 tablet oral x 1 daily No 

* Dose adjustment after serum level may be necessary 

 

 

In addition, ursodeoxycholic acid (Ursofalk) 250 mg x 2 for 6 months (no refunds)   
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Blood samples in the VARG study  

      

Nutrition laboratory      

Vitamin A  Serum 0.5 ml Plastic tube -20 

Thiamin (B1) (new method) EDTA 1.0 ml Nunc, no centrifugation -20 

      

Hormone laboratory      
25-OH-D  Serum 0.5 ml Nunc -20 

bs-ALP  Serum 0.5 ml Nunc -20 

iPTH  Serum 0.5 ml Special. -20 

Insulin + C-peptide  Serum 0.5 ml Nunc -20 

CTX-1      
PINP serum      

 
Central laboratory 

     

Hemoglobin  EDTA    

Extended hematology 
Automated diff count 
Hematocrit 

 EDTA    

HbA1c  EDTA     
Vit B12  Plasma    

Folic acid  Serum    
CRP  Plasma    
Na  Serum    
K  Serum    
Ca total  Plasma    
Mg  Plasma    
P (phosphate)  Plasma    
Albumin  Plasma    

Fasting blood  glucose  Plasma    

ALAT  Plasma    

ASAT  Plasma    
ALP/Gamma GT  Plasma    
 
LD 

 Serum    

Creatinine  Plasma    
Bilirubin    

Plasma 
   

Total cholesterol  Plasma    
HDL cholesterol  Plasma    
LDL cholesterol  Plasma    
Triglycerides  Plasma    
TSH, FT4  Plasma    
INR  Plasma    
Ferritine  Serum    
Iron  Serum    
Transferrin  Serum    
Amylase  Serum   
Tot protein  Serum/Plasma    
Uric acid  Serum    
      

Biobank      
Biobank  Serum 0.5 ml Nunc -80 

Biobank  EDTA 0.5 ml Nunc EDTA Plasma -80 
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Adjustment of supplements in the VARG study 
 

In the case of low nutrient levels before surgery, initiation of basic supplements may be considered.  

 

In cases of low nutrient levels post-surgery the first step is to ensure that the patient is compliant in 

taking supplements. Then follow the table below. Four to six weeks after adjustment of supplements it 

may be appropriate to take new blood samples at the obesity center (alternatively at the GP). If blood 

tests are normal, consider returning to the basic supplementation regimen.   

 

If side effects occur (e.g. gastrointestinal side effects of iron supplements), consider change or 

discontinuation of the supplement.  

 

 

 
Vitamin/ 
mineral 

Low 

levels 
Intervention High 

levels 
Intervention 

A (mmol/L) <0.9 In lack of vitamin A, give vitamin A 

capsules ”Carlson” 15000 IE/day (obs 

pregnancy) 
Consider referral to ophthalmologist 

 

>ref Consider discontinuation of 

supplement 

B1 (pmol/L) <ref Acute thiamine deficiency:  

Admission to hospital for parenteral 

thiamine  
Without symptoms: 

Give oral thiamine 3 mg x 1  

 

>ref No intervention  

Folic acid <ref Give folic acid supplement: ”Nycoplus 

Folsyre” 400 μg x 1 
 

>ref Consider discontinuation of 

supplement 

B12 (pmol/L) 
 

<ref Initiate or give B12 injections more 

frequently 
>ref No intervention or consider a 

temporary delay in the next B12 

injection 
25-OH-D 

(nmol/L) 
<ref* Add vitamin D supplement ”Nycoplus 

D-vitamin” 10 μg x 2 

If still low levels, add ”Afi-D2-forte” 

30 000 IE 1 tablet/week 
*25-OH-D < 50 nmol/L: Give general 

advise on diet and sun exposure 

 

>ref Consider discontinuation of all the 

vitamin D supplements 

Ferritin 
(high TIBC, 

low s-iron) 

<ref 1. Increase the dose of iron supplement 
2. In case of anemia (Hb <ref) and iron-

deficiency, consider parenteral iron 

 

>ref If elevated ferritin and normal 

CRP: discontinue iron supplement 

Ionized 

calcium 
<ref Initiate or consider increasing vitamin 

D or calcium supplements 
>ref Discontinue or consider reduction 

of vitamin D and calcium 

supplements 
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Adjustment of antihypertensive, antidiabetic and lipid lowering drugs in the 

VARG study 
 

The recommendations for the modification of drug therapy of hypertension, type 2 diabetes and 

dyslipidemia are in accordance with the International Diabetes Federations recommendations for 

optimal metabolic control after bariatric surgery (1). The recommendations below are further 

based on European guidelines for treatment of hypertension and diabetes (2,3).  
 

 

Antihypertensive treatment 

 
Blood pressure should be measured in the sitting position after five minutes of rest. Three 

measurements should be performed and the average of the last two measurements used.  

 

The antihypertensive treatment should be individualized and in accordance with European 

guidelines. This means that the degree of hypertension, other cardiovascular risk factors, side- 

effects and other medical conditions must be recognized and adjusted for in the anti-

hypertensive treatment, and that patients at a low risk of cardiovascular disease should be treated 

less intensively than patients at high risk or patients with established renal or cardiovascular 

disease. The therapeutic goal is blood pressure < 140/90. For patients with either diabetes or at 

very high risk of cardiovascular disease the therapeutic goals are even lower.  

 

In the VARG study it has been recommended that dose-reduction or discontinuation of 

antihypertensive drugs be considered when  

 

Blood pressure <135/85 

 

In cases where patients do not reach treatment goals it shall be considered whether or not it is 

necessary to intensify antihypertensive treatment and whether or not to initiate treatment in 

hypertensive patients not using antihypertensive drugs. In the absence of other indications or 

contraindications the different antihypertensive medications are considered to be equal.  

 

 

Glucose lowering treatment 

 
Antidiabetic treatment should be in agreement with European guidelines. This means that 

metformin is considered the first treatment of choice. Furthermore, all other antidiabetic drugs 

are considered equal. Generally the treatment goal is HbA1c < 7.0 %. However, individual 

targets have to be set based on duration of diabetes, treatment response, side effects and other 

medical conditions. 

 

In the VARG study it is recommended that the glucose lowering treatments are reduced or 

discontinued when 

 

HbA1c <6.1 

 

Normal fasting blood glucose (< 5.6 mmol/l), especially in the period immediately after surgery, 

indicates that the antidiabetic treatment can be reduced or discontinued. Metformin should be 
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the last drug to be discontinued. Antidiabetic treatment should be considered in patients who fail 

to reach the treatment goal.  

  

 

Lipid lowering treatment 
 

Lipid lowering treatment as primary prophylaxis is given to patients with high levels of 

cholesterol or as secondary prophylaxis to patients at high risk of cardiovascular disease almost 

regardless of lipid profile. 

 

In the VARG study it is recommended that lipid lowering treatment is reduced or discontinued 

when 

 

Total cholesterol <4.0 mmol/l, 

LDL cholesterol <2.0 mmol/l and  

triglycerides <2.2 mmol/l 

 

All patients with established cardiovascular disease are conventionally treated with lipid 

lowering drugs and this treatment should not be discontinued. 
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