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Abstract
Background: In 2005, obesity rate was declared 396 million worldwide, which has been doubled in the last 20 years (compared with 
1985). Obesity has a strong correlation with a pool of comorbidities and consequences. Although many modules, including behavioural 
approach and medications have presented particular short-term unreliable methods to reduce and control the body weight in morbid 
obesity, only 5 - 10% of weight loss was achieved, which is usually regained overtime, compared with 50 - 75% success rate in bariatric surgery. 
Objectives: This retrospective study tried to monitor weight loss after LRYGB and LSG in morbid obese patients referred to a known center 
in Tehran through a one-year follow up.
Materials and Methods: Participants were selected regarding the U.S. National Institute of Health (NIH) guidelines, which indicates BMI 
> 40 kg/m2 alone, or BMI > 35 kg/m2 in addition to comorbidities and failure of non-surgical attempts to control their weight. They were 
visited at points of one, three, six, and 12 months postoperatively to collect information about weight loss, BMI, and complications in 
addition to percent excess weight loss (EWL%). The percentage of failure was computed to the proportion of patients who had EWL% < 25 
to the total number of operated patients in a year.
Results: Significant decrease in BMI and weight were achieved in all postoperative visits (for all of them, P value < 0.0001), while no 
significant difference was found in which the parameters between two studied procedures were in this regard.
Conclusions: To sum up, LRYGB and LSG deserve an overall preference not only in current study, but also in the majority of performances 
up to now. Nevertheless it is urgent the relevant studies to confirm the preference or improve this kind of bariatric surgery in order to 
diminish complications as far as possible.
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1. Background
In 2005 obesity rate was declared 396 million world-

wide, which has been doubled in the last 20 years (com-
pared with 1985) (1, 2). They also estimated an obesity rate 
of 500 million in 2030, which is equal to the prevalence 
of obesity in 2008 provided by the WHO, including 300 
million women and 200 million men globally (3, 4). In 
Canada, there has been a fourfold increase in extreme 
obesity only in last two decades (5, 6), while in Iran, obe-
sity in 2005 was computed just lower than 50% in aver-
age with a big difference between two genders (42.8% in 
men vs. 57% in women,) (7). Authorities also estimate a 1.3 
times increase in 2015 for Iranians (8).

Hosseinpanah et al. concluded an age adjusted obe-
sity rate of 14.4% and 22.9% for men and women in 2009 
which was growing from a total average of 18.65% in that 
year to 19.7% (age and sex adjusted) in 2011 (1). Of course 
according to the World Health Organization (WHO) the 

prevalence of overweight and obesity in Iran in 2014 
were 62.7% and 26.1% respectively [WHO]. Interestingly, 
the most common group of obesity in Iran was men in 
their 30’s and women in their 6th decade of living (1). The 
prevalence of obesity is sharply rising in elderly patients 
(9, 10), who are often considered as a high risk group 
prone to much more comorbidities and complications in 
this regard. As a matter of fact, there has been an obvious 
worldwide growth in the rate of obesity during recent 
few decades leading to emerge the rate of morbid cases 
and is undoubtedly a great inevitable threat to human 
life, if not managed (11, 12).

Obesity correlates with a pool of comorbidities and con-
sequences. It is also a well-known independent risk fac-
tor of diabetes mellitus, cancer, cardiovascular diseases, 
hypertension, lipid disorders, obstructive sleep apnoea 
(OSA), metabolic syndrome, early osteoarthritis, gall 
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bladder diseases and of course sudden death, mostly in 
early ages (3, 13-20). All cancers, except from oesophagus 
and prostate, are somehow observed in morbid obese pa-
tients, as authors reclaimed (21, 22). Even some estimate 
only a 5 to 20 years of life-expectancy for severe obese or 
super-super obese patients unfortunately (23, 24).

Although many modules including behavioural ap-
proach and medications have been presented some short-
term unreliable methods to reduce and control body 
weight, only 5 - 10% weight loss was achieved, which is 
usually regained overtime (25, 26). Obese people are more 
likely to neglect scheduled weight loss programs, regard-
less of physical or medical procedures, which is almost 
always the reason that they do not receive suitable results, 
while bariatric surgery provides 50 - 75% weight loss and is 
known as the most effective treatment in morbid obesity 
(27-30). By means of reducing the mortality and morbid-
ity, bariatric surgery is going to leave other nonsurgical 
ways behind, especially nowadays that more experience 
and confidence have been achieved and many techniques, 
such as laparoscopy, have been described to make proce-
dures safer and more adopted, even for elderly patients (17, 
18, 25, 28, 31-33). Not only the obesity itself, but also main 
comorbidities mentioned above are affected positively by 
bariatric surgery (30). Introducing laparoscopy has dra-
matically attracted global welcome, especially in Asian 
experts and researchers, who usually deny open surgeries, 
particularly in older people, who face a fourfold obesity 
rate compared with younger groups (34, 35).

Among laparoscopic approaches, laparoscopic Roux-
en-Y gastric bypass (LRYGB), laparoscopic adjustable 
gastric banding (LAGB) and laparoscopic sleeve gastrec-
tomy (LSG), are commonly mentioned (19, 31), and among 
them, the former is the most familiar one in the United 
States contributing 88% of all procedures in 2002 (36) and 
70% of worldwide intervention in 2006 (37). It was firstly 
described in 1966 (5, 18) and is frequently pointed out as 
the gold standard in this regard, mainly because of its su-
perior results, including long-term satisfaction, as well as 
acceptable remission in comorbidities and even resolv-
ing them (11, 19, 25, 38, 39).

2. Objectives
This retrospective study tried to monitor weight loss af-

ter LRYGB and LSG in morbid obese patients referred to 
the obesity clinic of Rasoul-e-Akram Hospital of Iran Med-
ical University in Tehran through a one-year follow up.

3. Patients and Methods

3.1. Study Setting and Participants
to evaluate short and middle-term outcomes of LRYGB, this 

study was designed in a referral clinic and research center of 
minimally invasive surgery for morbid obesity enrolling eligi-
ble patients, according exclusion criteria as follows, although 

we did not have any criteria to exclude the participants:
Major depression, psychosis, alcoholism, opioid addiction.
Participants were selected regarding the U.S. National In-

stitute of Health (NIH) guidelines, which indicates BMI > 40 
kg/m2 alone, or BMI > 35 kg/m2 in addition to comorbidities 
and failure of non-surgical attempts to control weight (39).

3.2. Intervention and Technique
This study recruited a single surgeon to do the LRYGB for 

two years and to superwise also the one-year follow up ac-
tivities for each patient. The techniques of the procedure 
were the same throughout the study. Vital signs, electro-
lytes, lipid profile and infections, as well as blood sugar 
were checked before starting the operation. The first 10-mm 
trocar inserted 20 cm below the xiphoid process to fix a 30° 
telescope. Then trocars with 12-mm diameters were placed 
in the two sides of hypo-gastric areas. Liver retraction was 
conducted by the fifth trocar when placed below the first 
one before devising up the omentum majus to the middle 
colon transversum. The small bowel was fixed to the gastric 
corpus 50 - 75 cm below the angle of Treitz (38, 40-42). Verti-
cal orientation has remained constant throughout the op-
eration and the pouch size was considered 25 - 35 cm3. For 
all of the procedures biliopancreatic limb was uniformly 
40 cm and the length of the RyGB limb were 100 and 150 
cm regarding BMI less or more than 50, respectively. Con-
cerning Roux limbs, retrogastric tunnel was devised at the 
minor curve to form 25 - 35 cm3 pouches. The Ileo-juojenal 
anastomosis was done with sutures at 50 cm distal to the 
beginning point to leave a comfortable length of mesen-
terium as advised. A continuous stitch of 3 - 0 Vicril® was 
used to seal the bowel incision before posing the patient in 
a reverse trendelenburg position (38). Circular end-to-side 
anastomosis endoluminal stapler technique was preferred 
for gastrojuojenostomy (38). The rest of the technique fol-
lowed Gagner’s method (38, 40-42).

All of the patients stayed at least for two days with soft 
diet to ensure about acceptable bowel function. Hormon-
al study, liver function test, echocardiography, psycho-
logical examination, gastroscopy and ultrasound were 
ready to identify any short-term complications (38).

The participants were visited at points of one, three, six, 
and 12 months postoperatively to collect information about 
weight loss, BMI, complications and satisfaction, in addition 
to percent excess weight loss (EWL%). The percentage of fail-
ure was computed to the proportion of patients who had 
EWL% < 25 to the total number of operated patients in a year.

3.3. Statistics
Continuous variables are presented as mean (SD) and 

qualitative variables are reported through frequencies 
(percentage). The Independent t-test was used to com-
pare means of continues outcomes between two groups. 
We also used Analysis of covariance (ANCOVA) for com-
paring mean of post-operative continues outcomes by 
adjustment on pre-operative results.
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The paired t-test was used to compare preoperative and 
postoperative values within two groups. Also Pearson co-
efficient test was used to analyze correlations. Statistical 
analysis was performed using SPSS 20.0 software (SPSS 
Inc., Chicago, IL, USA). P values less than 0.05 were consid-
ered statistically significant.

3.4. Ethics
Although no conflict was concerned, all of the partici-

pants had signed informed consents routinely which 
described that the data would be used in research pub-
lications without showing patients’ individual or private 
characteristics and information.

4. Results
Out of 2401 morbid obese patients, 24 records were ex-

cluded due to imperfect data. This study does not report 
relevant data for all 2377 profiles, but it show a brief de-
mography of all referrals in addition to detailed findings 
of 426 cases underwent bariatric surgery.

The mean age of all eligible patients to be operated was 
38.09 ± 12.45 years with a mean weight of 109.24 ± 26.85 kg 
at first visit. Body mass index (BMI) had a mean of 39.45 ± 
10.62. For all patients, 2010 were female. When feeding be-
havior was concerned, the data showed sweet eaters (61%) 
followed by emotional eaters who contributed 60.7% of 
them. Obviously, each patient could have multiple behav-
iours as dominant one; No one reported eating at night; 
However, volume eaters and snack eaters illustrated the 
same rate around 40%.

Among 420 patients who took part in surgical manage-
ment and completed one-year follow up, regardless of 
special indication criteria or patients willing, the most 
applied technique was LRYGB with a rate of 85% (367 
cases), and 15% of LSG (No = 53). The mean age was 38.53 ± 
9.69 in LRYGB. Males were 47 (12.6%) whilst females were 
320 (87%), in the LRYGB group primary patient’s weight 
was 119.58 ± 17.77 with the mean height of 163.81 ± 8.03. The 
response rate of followed patients decreased from 36% in 
month three to 24% at the end of follow up time.

Significant decrease in BMI and weight were achieved in 
all postoperative visits within each group, while no sig-
nificant difference was found between the two studied 
procedures in this regard (Table 1).

Pearson coefficient test evaluated all correlations be-
tween the rate of losing weight and BMI with patients’ 
primary weight and distinguished complete dependence 
at all points of follow up, except for LSG group at 12-month 
visit, which failed to have significant correlation between 
12-month weight loss and patients’ primary weight and BMI, 
while BMI in LSG group had entirely significant decrease (Ta-
ble 2). Table 2 also shows percent EWL for the two evaluated 
techniques that identify the success rate of surgery at three 
time points of follow up. Concerning EWL%, the rate in both 
groups of LRYGB and LSG was increasing as time passed 
(e.g. from 47 in 3 months to more than 72 during 12 months 
following LRYGB). When the failure rate in achieving ideal 
weight loss is concerned, the final findings, according to the 
formula of failure rate, reported 6.04% in month 3; 0.91% in 
month 6 and 0.00 for month 12 after LRYGB. These propor-
tions for LSG except in month 3 (4.73%) were 0.00.

Table 1. Weight Loss and BMI Through LRYGB and LSGa,b

Follow Up Periods, mo Intervention
LRYGB LSG

Weight loss
3 23.17 ± 10.82 25.2 ± 9.96
6 31.43 ± 9.46 34.99 ± 11.04
12 37.74 ± 10.51 38.01 ± 9.35

Weight loss
3 36 ± 5 40 ± 8
6 33 ± 5 35 ± 8
12 31 ± 4.5 33 ± 7

aAbbreviations: LRYGB, laparoscopic Roux-en-Y gastric bypass; LSG, laparoscopic sleeve gastrectomy.
bData are presented as mean ± SD.

Table 2. Effect of Surgery on Weight and BMI Comparing to Early Amounts of Them When the Study Starteda,b

Follow Up Periods, mo EWL P Values
Correlation With Primary Weight Correlation With Primary BMI

LRYGB group
3 46.99 ± 23.90 < 0.001 < 0.001
6 61.20 ± 17.15 < 0.001 < 0.001
12 72.50 ± 18.90 < 0.001 < 0.001

LSG group
3 41.00 ± 11.65 <0.001 < 0.001
6 62.21 ± 20.97 0.012 0.002
12 71.63 ± 23.97 0.066 0.102

aAbbreviations: LRYGB, laparoscopic Roux-en-Y gastric bypass; LSG, laparoscopic sleeve gastrectomy.
bData are presented as mean ± SD.
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5. Discussion
Our findings showed a significant decrease in weight 

and BMI without any differences between the two proce-
dures named, LRYGB and LSG. This is obvious that many 
morbid obese people try several ways to control their 
weight among which diet, medications, traditional rem-
edies, and behavioral modifications are the most advised 
ones. Our patients were not exceptions from the common 
mentioned attempts to lose weight. However, no obvious 
results were achieved through non-surgical interventions, 
whilst operations lead to relatively most acceptable out-
comes in this regard. Our study was not exactly compar-
ing the two techniques, but reporting separate findings 
related to them. On the contrary, many studies have been 
comparing different surgical techniques to introduce the 
best one. Previous studies showed open RYGB is a success-
ful method in weight loss and decreeing mortality and 
comorbidities (39, 43). The current report mentioned the 
mean weight loss through this procedure more than 20 kg 
in 3 months to more than 35 kg after a year of operation in 
LRYGB group, not statistically different to LSG. The results 
were very close to an Iranian study ending in 2008 (39). 
This was the same for BMI loss up to 30 kg/m2. We reported 
EWL% of 72.5 ± 19 by LRYGB and 72 ± 24 by LSG after a year.

Nguyen et al. reported more than 65% EWL in LRYGB 
compared with 45% for LAGB during a 4-year follow up 
(44) through which 15 kg/m2 and 11.8 kg/m2 fall were 
observed in BMI by LRYGB and LAGB, respectively; with 
no failure (defined as EWL% < 20) (44). This is incredibly 
like Angrisani’s work (45). Spivak et al. (11) reported 70% 
EWL after a year. Boza et al. supports also the superior 
effectiveness of LRYGB (46). In the current study num-
bers of the applied procedures were not equal or at least 
comparable. So, we could not prefer any technique sta-
tistically. Interestingly, positive role of male gender and 
young age is described by some authors (39). Nowadays, 
a majority of researches are attracted to find a resolu-
tion for comorbidities of morbid obesity, as a worthy 
aspect of accessory effectiveness of bariatric surgery. We 
did not monitor patients comorbidities, such as diabe-
tes mellitus, cardiovascular disease or hyperlipidemia, 
etc. but it sounds worth noting that a major study by 
national institute of health of the United States (NIH) 
evaluated more than 25,000 patients for a year, of them, 
just less than 15000 experienced LRYGB and just less 
than 1000 underwent LSG (47). This performance was 
actually like our effort in terms of which proportions of 
patients took part in two groups of LRYGB and LSG, in 
addition to the time of follow up at 3, 6, and 12 months 
of operations. So, we considered a lack of fulfilling and 
using the information about comorbidities in our re-
search work. Otherwise, we did not face any mortality 
unlike NIH study, which reported it in 0.12% with higher 
incidence for LRYGB. It could be led by big number of 
patients compared to us. Actually, the current work fo-
cused on weight and BMI changes as the main outcomes 

and since our study was the first report of the center di-
recting principal investigators to prefer to include more 
variables later despite existed in the charts. Finally, to 
the best of our knowledge, almost all authorities unani-
mously confirm that bariatric surgeries always obviate 
diabetes mellitus, hypertension, hyperlipidemia, ob-
structive sleep apnea (OSA), and even gastro-esophageal 
reflux disorder (GERD) (5, 18, 19, 25, 31, 47-49), while Him-
pens et al. in 2012 raise that developed diabetes mellitus 
type II tends to have a new onset several years after the 
by LRYGB operation, although the quality of life is ac-
ceptable and remains quite high for a long period (50).

All our patients were checked for any short- or middle-
term complications (data were not shown) and con-
cerning common complications of LRYGB, we found no 
threatening perioperative event and also during one year 
of follow up. Intra-abdominal bleeding and hematoma 
was common in Spivak’s operations leading to evacua-
tion and blood transfusion. Zuegel et al. (38) reports a to-
tal rate of 12% complication for LRYGB, while pointing out 
up to 30% rate in previous studies (42, 44, 51-53). Further-
more, he shows a 1% rate of small bowel obstruction com-
pared with 3.2% expressed by others (38, 52). Ulceration 
followed by stenosis of small stomach, anastomosis ste-
nosis and bowel obstruction are the most frequent late 
complications of LRYGB, which we faced none of them, 
unlike Zuegel et al. that reported a rate of 3.6% rate (38). 
Despite the higher rate and more serious complications 
in the case of LRYGB, the overall cost-effectiveness seems 
to be superior compared with LAGB, as authors reclaim 
(38, 51, 54, 55). It is worth rising that the NIH believes that 
LSG had higher rates of organ space infection, renal in-
sufficiency and sepsis but lower occurrence of ventilator 
dependence than LRYGB (47).

This research work could not compare the effectiveness 
of the two procedures unlike DeMaria et al. (56) and Weber 
et al.,(11, 57) who found LRYGB superior to LAGB. Otherwise, 
some blame the former in long-term outcome, because of 
more regaining weight overtime compared to LAGB (58-
60). According to non-comparable characters of our study, 
there is no place to dive into the matter anymore.

Concerning the patients’ response rate during follow up 
time, this study showed a downward trend starting from 
the first postoperative session than the next year of the 
surgery. It decreased 12% a year in average and finally 24% 
at the end of follow up compared with 16% after 2 years in 
Lee’s et al. report (31). To the best of our knowledge, the 
best response rate has been given in Toulabi’s follow up 
with 68 - 83% during 6 months (39). Our patients had a 
mean primary weight just less than 120 kg, which is very 
close to what Spivak et al. (11) did through enrolling one 
hundred patients to compare LRYGB and LAGB. Spivak in-
dicates no life threatening complications in LAGB group, 
but 9% in the other procedure (11).

To sum up, LRYGB deserves an overall preference not 
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only in the current study, but also in the majority of per-
formances up to now, although it sounds that relevant 
studies need to confirm the preference or to improve this 
kind of bariatric surgery in order to diminish complica-
tions as far as possible.
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