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Abstract
Background: There are limited data about daily energy and macronutrient intake after LSG and RNY in the patients with obesity.

Methods: This prospective clinical trial was conducted on sixty patients with obesity (BMI = 35) who had LSG (n = 33) or RNY (n =27) (2015-2016). Anthropometric
and demographic indices (weight, height, body mass index, sex, and age) were recorded. Two 24-h food intake were completed before and 3 months after surgery.

Results: Mean total energy and macronutrient intake decreased three months after surgery in both groups (P < 0.05); without significant differences between two
groups. The mean energy, protein, fat and carbohydrate intakes were 578.8 Kcal/day, 26.6,24.5 and 65.4 g/day respectively, three months after surgery. According to
the type of surgery, no significant differences were seen in energy, protein, and fat intake during three months after surgery (p > 0.05).

Conclusion: The data suggest that amount of calorie and macronutrient intakes are unrelated to the type of surgery and daily protein intake is inadequate in RNY

and SLG groups.

Abbreviations: LSG: Laparoscopic Sleeve Gastrectomy, RNY: Roux-
En-Y Gastric Bypass, BMI: Body Mass Index, WHO: World Health Orga-
nization, ASMBS: American Society for Metabolic and Bariatric Surgery

Introduction

According to WHO, the prevalence of obesity and morbid obesity
(defined by BMI = 40 kg/m? or a BMI > 35 kg/m? with obesity-related
morbidities) is on the rise globally [1]. It was reported that the number
of people who suffered from morbid obesity become four times between
1986-2000, and from 2000-2005 a much faster grow in patient with
morbid obesity was seen in the united states, in contrast with obese
or overweight population [2,3]. Furthermore, it is estimated that each
year, more than 2.6 million people die because of obesity [4]. On the
other hand, obesity and especially morbid obesity is closely associated
with chronic diseases such as cancers, diabetes and ischemic heart
diseases as well as lowering quality of life due to knee pain, imbalance
and fear of falling [5-8].

Despite the importance of obesity as the most prevalent metabolic
disease in world [9,10], it does not seem that nonsurgical methods can
play effective role in treatment of obesity in long-term [11-14] and
it seems that the surgical outcomes on quality of life and controlling
comorbidities is incomparable to non-surgical treatment methods
[15]. Therefore, it can be said that bariatric surgery is the most effective
therapeutic method for morbid obesity [16].

The three categories of weightloss surgeries which are recommended
to patients with morbid obesity include: mal-absorptive procedures
(such as biliopancreatic diversion with duodenal switch), restrictive
procedures (such as Sleeve gastrectomy surgery (or combination
procedures (roux-en-y gastric bypass surgery) [17]. Total bariatric
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procedures numbers of ASMBS were 196,000 at 2015 and Sleeve and
RNY were the most common methods since 2011 [16].

Multiple factors (surgical and non-surgical) contribute to significant
weight loss after the bariatric surgery and it is not limited only to
reduced food intake or malabsorption of the consumed food [18,19];
patients experience some major changes in energy and macronutrient
intake, eating habits and taste perception which cause some changes
in health or patient’s lifestyle [20-23]. Severe restriction of energy and
especially protein intake post operation could lead to malnutrition and
micronutrient deficiencies [24]. As it was assessed before, there was no
significant difference in nutritional status and dietary intake after LSG
and RYGB [22,25], but bone loss and vitamin (especially B12, D and
folate) and mineral (especially iron and zinc) deficiencies were reported
after bariatric surgery [26,27].

On the other hand, for maintaining the results of bariatric surgery
inlong term, healthy eating habits and physical activity are as important
as psychiatric and metabolic interventions [19,28].

To the best of our knowledge, this is the first study to discuss
energy and macronutrient intake pattern after RNY and LSG in Iran.
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As previously specified, RNY is associated with greater or comparable
weight loss in comparison with LSG [22,29], but our aim was to
determine whether there is a significant difference in nutritional
consequences of these two surgical methods.

Materials and methods

This clinical trial was conducted on 60 patients aged 20-50 years
old with a BMI 2 40 kg/m* or a BMI > 35 kg/m? with obesity-related
morbidity who were undergone bariatric surgery at Mostafa Khomeini,
Khatam -al Anbiya and Rasool Akram hospital during the period
2015-2016. Twenty-seven patients were scheduled to had RNY and 33
were undergone LSG.

Exclusion criteria were being pregnant or menopause (to eliminate
any hormonal changes that could affect the surgery outcomes)
for women candidates, having uncontrolled diabetes mellitus or
hypertension, severe cardiovascular disease and chronic obstructive
pulmonary disease. Furthermore, patients who used any weight loss
drugs (or having any medication that affected weight loss process) 6
months prior to surgery, excluded from the study.

Written informed consent was obtained from participants. All
protocols for the experiments were approved by the institute of Ethical
Committee, Tehran University of Medical Science (TUMS) & Health
Services.

The subjects were classified to RNY and LSG group for 3 months.
The appropriate surgical procedure was selected by the surgeon for each
subject.

Weight and anthropometric indices were calculated by Body
Impedance Analyzer in body 370 (Biospace America, Inc) in standing
posture, 7 days prior to surgery and 3 months after operation. Standard
tape was used for height measuring.

Patients were encouraged to follow a special low calorie - high
protein diet which provides 600-800 kilocalorie at the first 4 weeks post-
surgery. They were instructed to follow clear liquid diet and full liquid
diet at the first 2 weeks after procedure and gradually shift to Pureed
diet for the next two weeks. After one month, patients educated to have
800-1000 low fat, protein-rich regular diet and allowed to increase their
intake to 1000-1200 kilocalorie per day 3 months after surgery.

A trained nutritionist filled out two 24-h food recall for each patient
at baseline and 3 months- follow-up. Dietary intakes were analyzed
by the University of Minnesota Nutrition Data System for Research,
version 5.0-3.5.

Statistical analyses were performed by Statistical Package for
Sciences Software (version 16; SPSS Inc., Chicago, IL, USA). Continues
data were reported as mean (SD) and categorical variables were
described as numbers (percentile). The results were summarized as
mean difference and 0.95 (CI) aligned with P value < 0.05.

Results

Sixty participants (45 females and 15 males), aged from 20 to 50
years (mean 35.15) were stratified in the study. The mean weight of
patients was 123.92 (20.27) kg before surgery with the mean BMI of
45.85 (6.26) kg/m?. The patients were divided into two groups based
on the type of surgery: LSG (n = 33) and RNY (N = 27). Baseline
and 3-month demographics and anthropometric measurements were
reported in Table 1.

Daily calorie and macronutrient intakes before and 3 months after
surgery were mentioned in Table 2. Mean total energy intake decreased
from 1919.5 kcal to 578.8 kcal 3 month after surgery in both groups.
The mean protein, fat and carbohydrate intakes in the total participants
were 26.6, 24.5 and 65.4 g/day respectively, three months after surgery.
Moreover, daily macronutrient intake including fat, protein and
carbohydrate decreased significantly during the same period (the
smallest reported P-value was < 0.001).

According to the type of surgery, no significant differences were
seen in energy, protein and fat intake during 3 months after surgery (p
> 0.05). But the change in daily carbohydrate intake was significantly
fewer in LSG patients in comparison to RNY patients.

By dividing participants into 3 age groups (1:20-30, 2:30-40, 3:40-
50), it was specified that the total energy intake decreased significantly
in group 1 in comparison to group 3 before and 3 months after surgery
(p = 0.045). Changes in calorie intake were not significant between
other age groups (p > 0.05). Furthermore, carbohydrate intake was
significantly decreased in age group 1 in comparison to age group 3
before and three months after surgery (p = 0.04). Other changes in

Table 1. Demographic and anthropometric characteristics of the study population at baseline and 3 months follow up

. LSG (n=33) RNY (n=27)
Variable . .
Baseline Baseline
Age (year) 35.2(7.72) 35(7.72)
Sex (Female) 24 (72.7) 21(77.8)
Sex (male) 9(27.3) 6(22.2)
Height (Cm) 165.1 (9.20) 163.6 (7.67)
Weight (Kg) 120.2 (90.84) 128.4 (20.24)
BMI 44.1 (5.04) 48 (7.0)

The values are expressed as mean (SD) except sex: number (percent), BMI: body mass index, F: female, M: male.

Table 2. Daily calorie and macronutrient intakes at baseline and 3 months follow up, according to the type of surgery

LSG RNY P val Confidence Interval
value

Variabl M diff M diff .
arable Baseline 3 months ean af Baseline 3 months ean ¢t (diff) Lower Upper
Bound Bound
ENER;;;' Keal/ 1876 553.8 1318.7 1972.6 612.5 1304.6 0.103 -3148.02 299.35
PRO (gr) 54.1 26.7 28 62 26.5 32.8 0.118 -135.79 109.53
CHO (gr) 233.6 62.3 171 257.4 69.6 180.5 0.034 -120.08 13.88
FAT (gr) 83.7 23 60.7 80.5 26.5 522 0.831 -554.87 -22.16

The values are expressed as mean (SD) PRO: protein, CHO: carbohydrate,*:
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differences between groups, Statistical difference: p < 0.05.
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macronutrient intake were not significant between other age groups (p
> 0.05). According to the type of surgery no significant difference was
found between 3 groups (p > 0.05).

By dividing participants into 3 BMI groups (1:35-39.9, 2:40-
49.9, 3:BMI > 50), we found that the mean changes of total energy,
carbohydrate and protein intake in BMI groups was not significant,
compared with each other (p > 0.05). However, patients in group 1
consumed less fat 3 months after surgery in contrast to group 2 (p =
0.007). The same difference was not found between other groups.
According to the type of surgery no significant differences were found
between 3 groups (p > 0.05).

Discussion

In the present study, the mean calorie intake was 578.81 kilocalorie
and no significant difference was observed in 24h food record at 12
weeks post operation between two surgery groups. Previous studies
reported that operated patients received a 500-1000 kilocalorie diet [30-
32] and the intake of macronutrients decreased totally 3 to 12 months
after bariatric surgery [20,33-35]. In our study aligned with previous
outcomes, energy intake and macronutrient intake (as a percentage of
energy consumption) decreased in the two groups.

According to the type of surgery, the mean energy intake was
612.5 Kcal/day in RNY and 553.8 Kcal/day in LSG group. Miller et
al. [36] reported that daily energy intake in patients who undergone
RYN, decreased 1000 kilocalories approximately, during one year after
surgery. They investigated dietary intake of 17 candidates by 4-day food
records showed that their protein and carbohydrate intake increased but
fat consumption decreased significantly. According to annual review of
nutrition in 2009, the average energy intake was 1000-1800 kcal in the
first year after surgery [37]. Similarly, Mirahmadian et al. [20] suggested
that 3 months after gastric bypass surgery, mean energy intake was
decreased to 739.81 (+ 376.39) kcal [20]. Also decreased energy intake
was reported in LSG patients in the same timeframe. Gjessing et al. [38]
analyzed nutritional intake in 150 patients underwent LSG by filling 24-
hour recall. They reported that the mean energy intake decreased to 710
kcal at 3 months. These findings are comparable to outcomes in a small
study of Almogy et al. [39] which showed that mean daily energy intake
in 21 patients decreased to 780 kcal at 3 months. Comparison of energy
intake between LSG and RNY group, showed no significant difference
at 6 months and 12 months after surgery. However, mean energy intake
decreased significantly in two groups from baseline to 6 months and 12
months-fallow up [22].

In some studies, standard low-calorie diets have been given
to individuals [20,38] and in some studies, certain diets are not
recommended, and subjects were received nutritional counseling
[36]. Regardless of whether a low-calorie diet prescribes or not, it
seems that people consume fewer calories after surgery, but providing
macronutrients especially proteins and micronutrients is important in
low calorie diets. It is obviously understood that protein intake has vital
impact on preventing FFM loss, promoting weight loss and creating
feeling of satiety [40]. Dagan et al. [41] illustrated that receiving more
than 60 grams of protein per day is related to losing less fat free mass
after bariatric surgery. However, we found that the average protein
intake after surgery was less than daily recommended amount (60 g/
day) [42], despite educating patients at baseline of the study. The mean
protein intake was 26.7 g/day at LSG and 26.5 g/day at RNY group.
This issue can be explained on the basis of predominant female gender
participants because some studies show that women, like most of our
subjects, consume less protein and more carbohydrate [43].
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Studies on the effect of type of surgery on protein intake are limited.
Patients who underwent restrictive bariatric experience had lower
intake of protein more than who had gastric bypass [44]. Similarly,
Moizé et al. [22] reported that within 3 months daily protein intake in
LSG patients decreased from 0.70 g/kg body weight/day at baseline to
0.66 at six months. At the same time a 0.1 decrease was reported in RNY
patients. Nicoletti et al. [45] also reported that mean protein intake
in 30 women who had RNY was 47 + 2 g/day. In contrast, data from
Mirahmadian et al. [20] study have found that percent of daily protein
intake increased from 18.57% at baseline to 26.24%, three months after
RNY surgery, which is aligned with Miller et al. [36] findings for RNY
patients.

Although, based on our findings, there was no significant difference
in protein intake between two groups, three months after surgery, but
because of contradictory results of recent studies, further investigations
are needed to assess this effect.

According to our results, amount of calorie and macronutrient
intakes were unrelated to the type of surgery. This indicates that
postoperative calorie intake decreases on average, and this reduction
does not depend on the type of operation.

At last, it should be noted that weight loss surgery is just a way to
reduce amount of eating, digesting, and absorbing. Factors like excess
calories from snack, sweets, fried or fast food are related with weight
regain. Therefore, supporting strategies and educating healthy diet have
key role on maintaining weight loss and preventing weigh regain.

Limitation and strength

To the best of our knowledge, it was the first study on Middle
Eastern dietary pattern which has been done to assess energy and
macronutrient intake after LSG and RNY on nutritional consequence
after surgery. The limitations of our study were small sample size, short
period of trial and not considering the level of physical activity of the
participants as an effective factor on dietary intake and changes in SMM
and fat mass. Although there is much work remains to be done specially
studying on the differences of dietary intake in youth, middle aged and
elderly subjects after surgical induced weight loss. More over due to
different eating behavior in each population, further studies are needed
to assess nutritional consequence of bariatric surgeries in patient with
morbid obesity.

Conclusion

The data suggest that amount of calorie and macronutrient
intakes are unrelated to the type of surgery and daily protein intake is
inadequate in both RNY and SLG groups.

Acknowledgment

This research has been supported by Tehran University of Medical
Sciences and Health Services Grant (No: IRCT201512297903N7).

References

1. WHO (2014) Prevalence of obesity-interactive chart. Secondary Prevalence of obesity-
interactive chart. Available at: http://gamapserver.who.int/gho/interactive_charts/ncd/
risk_factors/obesity/atlas.html.

2. Sturm R, Hattori A (2013) Morbid obesity rates continue to rise rapidly in the United
States. Int J Obes (Lond) 37: 889-891. [Crossref]

3. Sturm R (2007) Increases in morbid obesity in the USA: 2000-2005. Public Health
121: 492-496. [Crossref]

4. Rahmani A, Sayehmiri K, Asadollahi K, Sarokhani D, Islami F, et al. (2015)
Investigation of the Prevalence of Obesity in Iran: a Systematic Review and Meta-
Analysis Study. Acta Med Iran 53: 596-607. [Crossref]

Volume 4(3): 3-4


http://www.ncbi.nlm.nih.gov/pubmed/22986681
http://www.ncbi.nlm.nih.gov/pubmed/17399752
http://www.ncbi.nlm.nih.gov/pubmed/26615371

Hassannejad A (2018) Pattern of calorie and macronutrient intake after bariatric surgery in patient with obesity: A clinical trial

20.

2

22.

23.

24.
25.

26.

27.

28.

Glob Surg, 2018

Lagerros YT, Rossner S (2013) Obesity management: what brings success? Therap Adv
Gastroenterol 6: 77-88. [Crossref]

Greco AV, Mingrone G, Giancaterini A, Manco M, Morroni M, et al. (2002) Insulin
resistance in morbid obesity: reversal with intramyocellular fat depletion. Diabetes 51:
144-151. [Crossref]

De Schutter A, Lavie CJ, Milani RV (2014) The impact of obesity on risk factors
and prevalence and prognosis of coronary heart disease-the obesity paradox. Prog
Cardiovasc Dis 56: 401-408. [Crossref]

Vincent HK, Lamb KM, Day TI, Tillman SM, Vincent KR, et al. (2010) Morbid obesity
is associated with fear of movement and lower quality of life in patients with knee pain-
related diagnoses. PM R 2: 713-722. [Crossref]

Caterson ID, Gill TP (2002) Obesity: epidemiology and possible prevention. Best Pract
Res Clin Endocrinol Metab 16: 595-610. [Crossref]

. Tanner RM, Brown TM, Muntner P (2012) Epidemiology of obesity, the metabolic

syndrome, and chronic kidney disease. Curr Hypertens Rep 14: 152-59. [Crossref]

. Chang SH, Stoll CR, Song J, Varela JE, Eagon CJ, et al. (2014) The effectiveness and

risks of bariatric surgery: an updated systematic review and meta-analysis, 2003-2012.
JAMA Surg 149: 275-287. [Crossref]

. Neff KJ, Ferrannini E, le Roux CW (2015) Treatment of obesity: bariatric surgery.

International Textbook of Diabetes Mellitus, Fourth Edition: 505-18.

. Angrisani L, Santonicola A, Iovino P, Formisano G, Buchwald H, et al. (2015) Bariatric

Surgery Worldwide 2013. Obes Surg 25: 1822-1832. [Crossref]

. Alizadeh Z, Halabchi F, Mazaheri R, Abolhasani M, Tabesh M (2016) Review of the

Mechanisms and Effects of Noninvasive Body Contouring Devices on Cellulite and
Subcutaneous Fat. Int J Endocrinol Metab 14: €36727. [Crossref]

. Gloy VL, Briel M, Bhatt DL, Kashyap SR, Schauer PR, et al. (2013) Bariatric surgery

versus non-surgical treatment for obesity: a systematic review and meta-analysis of
randomised controlled trials. BMJ 347: £5934. [Crossref]

. ASMBS (2011-2015) Secondary Estimate of Bariatric Surgery Numbers. Available at:

https://asmbs.org/resources/estimate-of-bariatric-surgery-numbers.

. ASMBS (2017) Secondary Bariatric Surgery Procedures. Available at: https://asmbs.

org/patients/bariatric-surgery-procedures.

. Madura JA, Dibaise JK (2012) Quick fix or long-term cure? Pros and cons of bariatric

surgery. F'1000 Med Rep 4: 19. [Crossref]

. Hassannejad A, Khalaj A, Mansournia MA, Rajabian Tabesh M, Alizadeh Z (2017) The

Effect of Aerobic or Aerobic-Strength Exercise on Body Composition and Functional
Capacity in Patients with BMI > 35 after Bariatric Surgery: a Randomized Control
Trial. Obes Surg 27: 2792-801. [Crossref]

Mirahmadian M, Hasani M, Taheri E, Keshtkar A, Hosseini S, et al. (2015) The short-
term influence of gastric bypass surgery on dietary intakes in morbidly obese patients.
Journal of Nutritional Sciences and Dietetics 1: 134-40.

. Snyder-Marlow G, Taylor D, Lenhard MJ (2010) Nutrition care for patients undergoing

laparoscopic sleeve gastrectomy for weight loss. J Am Diet Assoc 110: 600-07.
[Crossref]

Moizé V, Andreu A, Flores L, Torres F, Ibarzabal A, et al. (2013) Long-term dietary
intake and nutritional deficiencies following sleeve gastrectomy or Roux-En-Y gastric
bypass in a mediterranean population. J Acad Nutr Diet 113: 400-410. [Crossref]

Pepino MY, Bradley D, Eagon JC, Sullivan S, Abumrad NA, et al. (2014) Changes
in taste perception and eating behavior after bariatric surgery-induced weight loss in
women. Obesity 22: E13-E20. [Crossref]

Dalcanale L, Oliveira CP, Faintuch J, Nogueira MA, Rondo P, et al. (2010) Long-term
nutritional outcome after gastric bypass. Obes Surg 20: 181-187. [Crossref]

Beckman L, Earthman C (2013) Nutritional implications of bariatric surgery and the
role of registered dietitians. J Acad Nutr Diet 113: 398-399. [Crossref]

Sarkhosh K, Birch DW, Sharma A, Karmali S (2013) Complications associated with
laparoscopic sleeve gastrectomy for morbid obesity: a surgeon’s guide. Can J Surg
56(5): 347. [Crossref]

Stein EM, Silverberg SJ (2014) Bone loss after bariatric surgery: causes, consequences,
and management. Lancet Diabetes Endocrinol 2:165-174. [Crossref]

Karmali S, Brar B, Shi X, Sharma AM, de Gara C, et al. (2013) Weight recidivism post-
bariatric surgery: a systematic review. Obes Surg 23: 1922-33. [Crossref]

doi: 10.15761/G0OS.1000186

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Li JE, Lai DD, Ni B, Sun KX (2013) Comparison of laparoscopic Roux-en-Y gastric
bypass with laparoscopic sleeve gastrectomy for morbid obesity or type 2 diabetes
mellitus: a meta-analysis of randomized controlled trials. Can J Surg 56: E158-164.
[Crossref]

Ribeiro AG, Faintuch J, Dias MC, Cecconello I (2009) Euglycemia and normolipidemia
after anti-obesity gastric bypass. Nutr Hosp 24: 32-39. [Crossref]

Carrasco F, Papapietro K, Csendes A, Salazar G, Echenique C, et al. (2007) Changes
in resting energy expenditure and body composition after weight loss following Roux-
en-Y gastric bypass. Obes Surg 17: 608-616. [Crossref]

Olbers T, Bjérkman S, Lindroos A, Maleckas A, Lénn L, et al. (2006) Body composition,
dietary intake, and energy expenditure after laparoscopic Roux-en-Y gastric bypass and
laparoscopic vertical banded gastroplasty: a randomized clinical trial. Ann Surg 244:
715-722. [Crossref]

Dias MC, Ribeiro AG, Scabim VM, Faintuch J, Zilberstein B, et al. (2006) Dietary
intake of female bariatric patients after anti-obesity gastroplasty. Clinics 61: 93-98.
[Crossref]

O’Kane M, Barth JH (2016) Nutritional follow-up of patients after obesity surgery: best
practice. Clin Endocrinol (Oxf) 84: 658-661. [Crossref]

Coluzzi I, Raparelli L, Guarnacci L, Paone E, Del Genio G, et al. (2016) Food intake
and changes in eating behavior after laparoscopic sleeve gastrectomy. Obes surg 26:
2059-67. [Crossref]

Miller GD, Norris A, Fernandez A (2014) Changes in nutrients and food groups intake
following laparoscopic Roux-en-Y gastric bypass (RYGB). Obes surg 24:1926-32.
[Crossref]

Westerterp-Plantenga M, Nieuwenhuizen A, Tome D, Soenen S, Westerterp KR (2009)
Dietary protein, weight loss, and weight maintenance. Annu Rev Nutr 29: 21-41.
[Crossref]

Gjessing HR, Nielsen HJ, Mellgren G, Gudbrandsen OA (2013) Energy intake,
nutritional status and weight reduction in patients one year after laparoscopic sleeve
gastrectomy. Springerplus 2: 352. [Crossref]

Almogy G, Crookes PF, Anthone GJ (2004) Longitudinal gastrectomy as a treatment
for the high-risk super-obese patient. Obes Surg 14: 492-497. [Crossref]

Faria SL, Kelly E, Faria OP (2009) Energy expenditure and weight regain in patients
submitted to Roux-en-Y gastric bypass. Obes surg 19: 856-59. [Crossref]

Sherf Dagan S, Tovim TB, Keidar A, Raziel A, Shibolet O, et al. (2017) Inadequate
protein intake after laparoscopic sleeve gastrectomy surgery is associated with a greater
fat free mass loss. Surg Obes Relat Dis 13: 101-109. [Crossref]

Heber D, Greenway FL, Kaplan LM, Livingston E, Salvador J, et al. (2010) Endocrine
and nutritional management of the post-bariatric surgery patient: an Endocrine Society
Clinical Practice Guideline. J Clin Endocrinol Metab 95: 4823-43. [Crossref]

de Lima LP, de Carvalho Sampaio HA (2007) Caracterizagdo socioecondmica,
antropométrica e alimentar de obesos graves. Ciéncia & Satide Coletiva 12: 1011-20.

Ocon Breton J, Pérez Naranjo S, Gimeno Laborda S, Benito Ruesca P, Garcia
Hernandez R (2005) [Effectiveness and complications of bariatric surgery in the
treatment of morbid obesity]. Nutr Hosp 20: 409-414. [Crossref]

Nicoletti CF, Junqueira-Franco MVM, dos Santos JE, Marchini JS, Salgado W Jr, et
al. (2013) Protein and amino acid status before and after bariatric surgery: a 12-month
follow-up study. Surg Obes Relat Dis 9: 1008-12. [Crossref]

Copyright: ©2018 Hassannejad A. This is an open-access article distributed
under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited.

Volume 4(3): 4-4


http://www.ncbi.nlm.nih.gov/pubmed/23320052
http://www.ncbi.nlm.nih.gov/pubmed/11756334
http://www.ncbi.nlm.nih.gov/pubmed/24438731
http://www.ncbi.nlm.nih.gov/pubmed/20709300
https://www.ncbi.nlm.nih.gov/pubmed/12468409
https://www.ncbi.nlm.nih.gov/pubmed/22318504
http://www.ncbi.nlm.nih.gov/pubmed/24352617
http://www.ncbi.nlm.nih.gov/pubmed/25835983
http://www.ncbi.nlm.nih.gov/pubmed/28123436
http://www.ncbi.nlm.nih.gov/pubmed/24149519
https://asmbs.org/resources/estimate-of-bariatric-surgery-numbers
https://asmbs.org/patients/bariatric-surgery-procedures
https://asmbs.org/patients/bariatric-surgery-procedures
http://www.ncbi.nlm.nih.gov/pubmed/23091563
https://www.ncbi.nlm.nih.gov/pubmed/28527156
https://www.ncbi.nlm.nih.gov/pubmed/20338286
http://www.ncbi.nlm.nih.gov/pubmed/23438491
https://www.ncbi.nlm.nih.gov/pubmed/24167016
http://www.ncbi.nlm.nih.gov/pubmed/19705207
https://www.ncbi.nlm.nih.gov/pubmed/23438490
https://www.ncbi.nlm.nih.gov/pubmed/24067520
https://www.ncbi.nlm.nih.gov/pubmed/24622720
https://www.ncbi.nlm.nih.gov/pubmed/23996349
http://www.ncbi.nlm.nih.gov/pubmed/
http://www.ncbi.nlm.nih.gov/pubmed/19266110
http://www.ncbi.nlm.nih.gov/pubmed/17658019
http://www.ncbi.nlm.nih.gov/pubmed/17060764
https://www.ncbi.nlm.nih.gov/pubmed/16680324
http://www.ncbi.nlm.nih.gov/pubmed/26895813
https://www.ncbi.nlm.nih.gov/pubmed/26744284
https://www.ncbi.nlm.nih.gov/pubmed/24748474
https://www.ncbi.nlm.nih.gov/pubmed/19400750
https://www.ncbi.nlm.nih.gov/pubmed/23961416
https://www.ncbi.nlm.nih.gov/pubmed/15130224
https://www.ncbi.nlm.nih.gov/pubmed/19399563
https://www.ncbi.nlm.nih.gov/pubmed/27521254
https://www.ncbi.nlm.nih.gov/pubmed/21051578
http://www.ncbi.nlm.nih.gov/pubmed/16335025
https://www.ncbi.nlm.nih.gov/pubmed/24321570

	Title
	Correspondence
	Abstract
	Key words
	Abbreviations
	Introduction
	Materials and methods  
	Results
	Discussion
	Limitation and strength 
	Conclusion
	Acknowledgment
	References

