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A B S T R A C T 

 

The objective of the present study was to evaluate the success rate of gastric 

bypass surgery-assisted weight loss in Iranian patients with morbid obesity. 

This interventional study was conducted from the year 2008 to 2011 in Ghaem 

Hospital of Mashhad University of Medical Sciences, Iran. Convenience 

sampling was conducted and the significance level was set as P0.05. Data 

analysis was performed with the help of SPSS version 16 software and the 

Friedman and Kruskal-Wallis tests. All patients referred to the clinic had a 

body mass index (BMI) 40 kg/m2. Weight, height, and waist circumference 

were measured using standard methods and BMI was calculated. Body 

compositions were measured using a body composition analyzer. Other 

inclusion criteria were subjected to gastric bypass (GBP) surgery. All patients 

underwent pre-operative psychological, nutritional, and comprehensive 

medical evaluations. The mean body weight declined from 114.88 ± 13.64 kg 

before the surgery to 100.1 ± 14.5 kg, 89.65 ± 16.09 kg, 87.38 ± 14.1 kg, and 

85.73 ± 12.31 kg, respectively at the first, second, third, and fourth post-

operative follow-up visits. These changes were significant (P < 0.05). The 

mean waist circumference declined significantly from 110.63 ± 38.6 cm 

before the surgery to 109.67 ± 40.6 cm, 107.94 ± 30.3 cm, 102.07 ± 10.2 cm, 

and 95 ± 10.3 cm, respectively, at the first to the fourth follow-up visit (P 

0.05). Anthropometric indicators recorded during the follow-up visits were 

significantly different from those recorded before surgery (P 0.05). Gastric 

bypass surgery significantly reduced body weight and all other anthropometric 

variables in Iranian patients with morbid obesity. 
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Introduction 

Obesity, characterized by a body mass index 

(weight in kilograms divided by the square of height 

in meters) greater than 30, has been steadily 

increasing over the past 20 years. In 1990, the 

prevalence of obesity in different states of United 

States was less than 15 percent, whereas in 2009, 

only Colorado and District of Columbia had a 

prevalence rate less than 20 percent. Data from the 

National Health and Nutrition Examination Survey 

indicate that 12.5 million children (17 percent) aged 2 

to 19 years suffer from obesity.  

This is three times the number of obese children in 

1980, and mirrors the growing incidence of 

associated comorbidities historically considered adult 

diseases [1]. In the Bogalusa Heart Study [2], 70 

percent of obese children presented evidence of 

hypertension, hyperlipidemia, or insulin resistance. 

Obesity is not only a significant risk factor for many 

comorbidities, but also is associated with an overall 

increase in mortality and a reduction in lifespan by 10 

years [3]. Morbid obesity is a worldwide public health 

problem, with an estimated 1.7 billion people 

suffering from the disease [4,5].  

Obesity-related comorbidities such as hypertension, 

diabetes, infertility, cardiovascular disease, and sleep 

apnea are very common in this population [6]. 

Although it is recommended that overweight and 

obese individuals should initially attempt to achieve 

weight loss through diet and lifestyle modifications, 

more aggressive therapies, such as bariatric surgery, 

are considered for those who are unable to achieve a 

5 percent weight-loss [7].  

Bariatric surgeries are considered as an effective 

therapy for morbid obesity [8]. The qualifying 

standards for bariatric surgery has been determined 

by the International Federation for the Surgery of 

Obesity and consists of a body mass indeed (BMI) of 

greater than 40 or a BMI of greater than 35 together 

with significant obesity-related comorbidity [9]. 

Because of the increasing prevalence of obesity, 

bariatric surgery has become one of the fastest 

growing fields in general surgery [10]. 

The mechanisms by which gastric bypass surgery 

induces appetite-suppression are not clear. Possible 

mechanisms include restriction of food intake 

imposed by a small gastric pouch and lack of contact 

between the food bolus and most of the stomach, 

duodenum, and first portion of the jejunum [11,12]. 

Bariatric surgery typically results in the loss of 50% 

or more body weight within the first year [13]. In most 

patients, this surgery is necessary to achieve 

substantial and sustained weight loss, and for 

achieving relief from obesity-related comorbidities 

and improvement in the quality of life [14,15]. Recent 

studies have shown that bariatric surgery not only 

leads to weight loss and relief from morbidities, but 

also reduces mortality, particularly from 

cardiovascular diseases and cancer [16-20]. 

The most common nutritional problems following 

bariatric surgery include protein malnutrition and 

deficiencies of vitamin B12, vitamin D, iron, 

calcium, and folate [21]. Because of the altered 

anatomy, these deficiencies are more prevalent in 

patients following malabsorptive procedures (Roux-

en-Y gastric bypass and biliopancreatic bypass) than 

after restrictive procedures (adjustable gastric 

banding or sleeve gastrectomy). The objective of the 

present study was to evaluate the success rate of 

gastric bypass (GBP) surgery-assisted weight loss in 

Iranian patients with morbid obesity. 

Materials and Methods 

This interventional study was conducted from the 

year 2008 to 2011 in Ghaem Hospital of Mashhad 

University of Medical Sciences, Iran. All patients 

referred to the clinic had obesity (BMI>40 kg/m2). 

Other inclusion criteria were subjected to gastric 

bypass (GBP) surgery.  

Patients underwent pre-operative psychological, 

nutritional, and comprehensive medical evaluations. 

All (58 females and 2 males) patients aged 25–65-

years with BMI>40 kg/m2 and health confirmation 

were included in the study. Exclusion criteria were, 

unwillingness to participate in the study, medical 

problems, intolerance to anesthesia, pregnancy, 

breastfeeding, and malignancy.  

Sample size was 60 (58 females and 2 males), with 

95% confidence interval. All patients visited the 

clinic once before the surgery and three times after 

the surgery.  

During each visit, the patient’s age, education, and 

anthropometric indices, including arm circumference, 

waist circumference, being fat, belly fat, weight, 

height, and BMI (Weight in Kilograms/ (Height in 

metersHeight in meters)) were evaluated. Weight 

and height were measured using standard methods. 

After receiving their informed consent, all patients 

were subjected to GBP surgery under general 

anesthesia.  
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Surgical techniques 

All surgeries were performed by one surgeon using 

a standard technique [22,23]. Typically, after creating a 

30-mL gastric pouch, an antecolic gastric limb (120–

150 cm) was attached to the pouch with the help of a 

45-mm blue linear endostapler (Ethicon, endosurgery 

stapler, USA). 

Following this, side-to-side jejunojejunostomy was 

performed using a 45-mm white linear-endostapler 

(Ethicon, endosurgery stapler, USA). All patients 

carried an abdominal drainage, located in the left 

subhepatic space, for 5 to 7 days after surgery.  

Oral diet was started on the third post-operative day 

and the patients were discharged from the hospital 

when tolerance was good.  

Follow-up appointments were scheduled for post-

operative months 3, 6, 9, and 12. Data analysis was 

performed with the help of the Statistical Package of 

Social Science (SPSS) for Windows version 11.5 

software and the Friedman and Kruskal-Wallis test. 

P<0.05 indicated statistical significance.  

The Research Ethic Committee of Mashhad 

University of Medical Sciences approved the study 

(code 2636T). 

Results 

All patients (58 females and 2 males) were referred 

to the research team for GBP surgery. The age of the 

patients ranged from 26 to 65 years.  

The mean age was 60.36.86 ± 15.01 years. 

Eighteen patients (30%) had academic education, 36 

patients (60%) had diploma, and six patients (10%) 

had education below diploma level.  

 

 Figure 1. Loss weight after gastric bypass surgery. 
 

The mean body weight of the patients significantly 

declined from 114.88±13.64 kg before the surgery to 

100.1±14.5 kg, 89.65±16.09 kg, 87.38±14.1 kg, and 

85.73±12.31 kg at the first, second, third, and fourth 

post-operative visits, respectively (P< (Figure 

1).  

The mean waist circumference significantly 

decreased from 110.63±38.6 cm before the surgery to 

109.67±40.6 cm, 107.94±30.3 cm, 102.07±10.2 cm, 

and 95±10.3 cm at the first, second, third, and fourth 

post-operative visits, respectively (P<0.05).  

The mean BMI also significantly declined from 

50.63±38.6 kg/m2 before the surgery to 43.50± 5.21 

kg/m2, 40.32 kg/m2, 35.05 kg/m2, and 32±10.25 

kg/m2 at the first, second, third, and fourth post-

operative visits, respectively (P<  

All anthropometric variables recorded during the 

initial visit were significantly different from those at 

the subsequent post-operative visits (P<0.05) (Table 

1). 

Table 1.  Comparison of anthropometric indicator in patients fallow up. 

P-Value Fourth  visit Third  visit Second  visit First  visit Preoperative  

period 

Anthropometric  

measurements 

0.00 30.23±8.65 32.79±5.88 34.79±7.92 43.85±5.90 46.89±4.22 BMI  kg/m2 

0.00 1768±6.05 1963±9.02 2262±6.19 2783±5.19 2939.08±5.72 BMR  kcal/day 

0.00 85.73±12.31 87.38±14.1 89.65±16.09 100.1±4.5 114.88±13.64 Weight  kg 

0.04 28.93±5.24 30.63±1.33 34.95±12.04 43.80±7.41 45.96±13.40 Fat  Mass  kg 

0.004 49.54±4.27 50.22±3.86 51.40±13.23 52.34±6.61 67.04±13.36 FFM  kg 

0.001 28.64±3.67 30.57±4.46 34.32±10.1 35.31±11.71 36.49±11.91 TBW  kg 
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Discussion 

In the present study we found that in Iranian 

patients with morbid obesity, GBP surgery led to a 

significant reduction in weight, BMI, BMR, waist 

circumference, fat, fat mass, FFM, and all 

anthropometric indicators. Patients experience more 

weight loss in the first two months after the surgery 

than in the months that followed. It appears that the 

effects of the surgery, namely, being limited to liquid 

diet, contributed to the severe weight loss during the 

first two post-operative months. In the later months, 

patients were able to consume more solid food as 

well as high-energy liquid food. A recent meta-

analysis by Buchwald et al. [6] showed a BMI 

reduction of 14.2 (CI = 13.3 kg) in 8,232 patients and 

an absolute weight loss of 39.7 kg (CI = 37.2–42.2 

kg) in 7,588 patients. In most cases, weight-loss have 

not been differed significantly over the first visit. 

However, in the present study, we found a significant 

reduction in BMI and body weight from the pre-

operative to the 4th post-operative visit. Alvarado et 

al. [24] reported the pre-operative weight and post-

operative weight loss of patients up to the end of the 

follow-up period. The initial weight-loss advantage 

was not sustained at the 6th post-operative month.  

This might have been related to the small sample 

size (6-month follow-up data were only available for 

37 patients). A power analysis study found that a 

sample of 37 patients is insufficient to demonstrate 

the differences seen in the first 3 months. As more 

data become available (from 6-month and 12-month 

follow-up visits), we believe that this issue will be 

clarified further. In the present study, significant 

weight loss was noted during the first post-operative 

visit and the weight loss continued to the 4th visit. 

Patt et al. (2009) found that the mortality following 

GBP surgery was less than 1% [19]. The small sample 

size (12 in each group) may have influenced the 

results of this study. Joao Pessoa's et al. reported that 

BMI declined beginning from 6–9 months after the 

surgery [25]. However, in the present study, a 

significant decline in BMI was noted starting from 

the first visit. In a study conducted in Zanjan, patients 

who underwent GBP were compared with those who 

underwent vertical banded gastroplasty. This study 

found that there was no significant difference 

between the weight loss recorded for the two groups. 

The present study has confirmed these results [3]. 

Rafael et al. reported that the mean weight before the 

surgery was 138.7 ± 23.1 kg [range: 98–220 kg] and 

the mean BMI was 52.5 ± 7.9 kg/m2 [range: 39–82 

kg]. Nadir weight was obtained in all patients 

between the 1st and 2nd post-operative years [mean 

weight: 77.7 ± 14.2 kg (range 46–119); mean BMI: 

29.3 ± 5.2 kg/m2 (range: 18–46)]. The excess weight-

loss was 86.0 ± 17.4% (range: 46–137). The mean 

weight and BMI recorded during the last follow-up 

was 89.6 ± 18.3 kg (range: 58–153) and 33.7 ± 6.3 

kg/m2 (range 19–49), respectively, and the excess 

weight loss was 69.3 ± 20.2 % (range: 4–131) [26]. A 

separate study conducted in France found a median 

excess weight loss of 47.1% at 12 months, 55.3% at 

24 months, 53.3% at 36 months, and 55.3% at 48 

months. Among the patients who visited for at least 

12 months (n =17) for follow-up, the median quality 

of life score was 1.75 and the median BAROS score 

was 5.75. Arterial hypertension and type II diabetes 

resolved or improved in all patients and sleep apnea 

resolved in nearly half of the patients (43%) [27].  

In a study conducted by Wu et al., patients were 

followed up for 3–12 months. The average excess 

weight loss at 1, 3, 6, 9, and 12 months after the 

surgery was 24.2%, 45.6%, 60.1%, 66.5%, and 

69.0%, respectively [28]. In a recent systematic 

review, an excess weight loss of 47.1% was recorded 

at 15 years [n = 54; 95% confidence interval (CI) = 

8.3], whereas that recorded at 16 years was 62% (n = 

14; 95% CI = 13.6). The authors found that the mean 

excess weight loss for all patients who were at or 

beyond 10 years of follow-up was 47.0% (n = 714; 

95% CI = 1.3) [29]. A review of key results from the 

Swedish Obese Subjects (SOS) between the years 

2004 and 2012 suggested that the follow-up period 

varied from 10 to 20 years in different reports. The 

mean changes in body weight at 2, 10, 15, and 20 

years were–23%,–17%,–16%, and–18%, respectively 

in the surgery group, and 0%, 1%,–1%, and–1%, 

respectively in the control group [30]. 

The present study had two limitations. First, the 

diet and physical activity of the patients were not 

recorded after the surgery. Second, since the space in 

the stomach was limited, the patients were unable to 

eat normally during the first two post-operative 

months. 

Conclusion 

Results from this study showed that the gastric 

bypass surgery significantly reduced body weight and 

all other anthropometric variables in Iranian patients 

with morbid obesity. 
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