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• At the end of the presentation, the attendees will be able 
to:
üDescribe an overview of current bariatric surgical 

procedures
üDiscuss the role of bariatric surgery as a metabolic 

surgery with regards to the resolution of co-morbid 
resolution and weight loss outcomes

üIdentify potential risk of nutritional deficiencies after 
bariatric surgery

üSuggest current, practical, and evidence-based nutrition 
recommendations for the prevention and/or treatment 
of nutrition challenges after bariatric surgery

üReinforce the importance and role of the RDN for the 
durability and success of bariatric surgery by directly 
affecting positive patient outcomes
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} It is estimated that 45 million Americans diet 
each year and spend $33 billion on weight-
loss products 

} Any yet, more than one-third (36.5%) of U.S. 
adults have obesity

} Resource: https://www.bmc.org/nutrition-and-weight-management/weight-
management

} Resource: https://www.cdc.gov/obesity/data/adult.html
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} 1. Diet, exercise, and behavior modification

} 2. Pharmacological 

} 3. Surgery

} 4. Combination

} According to the American Society for 
Metabolic and Bariatric Surgery, BS is the only 
long-term treatment for obesity

} Although as many as 50 percent of patients 
may regain some weight (approximately 15-
20% percent) two years or more following 
their surgery, BS proves more durable than 
conventional weight loss programs
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Resource: ASMBS. Accessed from https://asmbs.org/resources/estimate-of-bariatric-surgery-numbers

} 1953: Jejunoileal bypass (JIB)
} 1963 Jejunocolic bypass (JCB) 
} 1966: Gastric Bypass (GBP)

Variations in 1977, 1983, 1988, 1992, 1993 (first laparoscopic case), 
1999, 2001

} 1971: Gastroplasty 
1977, 1978, 1979, 1980

} 1976: Gastric banding (first trial)
1980 (first procedure using Marlex mesh and Dacron vascular graft)

} 1979: Biliopancreatic diversion (BPD)
} 1986: Adjustable gastric band

1993 first laparoscopic adjustable gastric band
} 1988: Biliopancreatic diversion/duodenal switch 

(BPD/DS)
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• 1993: Sleeve gastrectomy introduced as component of BPD with 
duodenal switch 

• 1999: Sleeve surgery done laparoscopically as part of BPD/DS
• 2000: Sleeve gastrectomy used as first step in a two step surgery to 

reduce mortality in the super-super-obese
• 2001: FDA approval of Lap-Band® system
• 2003: Sleeve proposed as a stand-alone procedure 
• 2007: ASMBS published a position statement on the SG (Updated in 

2011)
• 2007: The First International Consensus Summit for SG
• 2007: First SADI-S performed, Spain 
• 2014: SIPS, Dr. Roslin and Dr. Cottam 
• 2015: FDA approved the  Orbera gastric balloon
• 2015: FDA approved the VBLOC

4 Most Common Weight Loss Surgery 
Procedures in the United States
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Resource: ASMBS. Accessed from https://asmbs.org/resources/estimate-of-bariatric-surgery-numbers

} General indication criteria for bariatric surgery:
◦ BMI >40 or >35 with high-risk and co-morbids

◦ Documented history of unsuccessful weight loss through 
conventional means of diet therapy and exercise 
programs

◦ Psychological clearance

◦ Some insurance companies have age limitations
� will cover only those patients that have 

“completed their skeletal growth”
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} Currently is no consensus on the contraindications, 
however, surgeons usually agree: 
◦ Extremely high operative risks

◦ Actively engage in substance abuse

◦ Present with major psychopathologic conditions 
that would inhibit their understanding or 
comprehension of the nature of the surgery and 
need for life-long lifestyle changes. 

} SG contraindicated with Barrett’s esophagus

} Staple line leak
} Anastomatic Leak
} Stricture
} Peripheral nerve 

injury
} Pulmonary 

embolism
} DVT
} Pneumonia
} Renal insufficiency

} Urinary Tract 
Infection

} Organ Space 
Infection

} Sepsis
} Bleeding
} GERD
} Slippage of Band
} Band Erosion
} Hernia
} Obstruction
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} For AGB compared to GBP results of LABS-1 
indicated a 0.3% and 4.1% mortality rate 
(Flum et al., 2009) 

} Mortality rate of SG was 0.11% at 30 days 
and 0.21% at 1-year (Hutter et al., 2011)

} Restrictive
◦ “Built-in portion control”

} Malabsorptive
◦ Of calories and nutrients (macronutrients, 

micronutrients)

} Combination of restrictive and 
malabsorptive
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} Neurohormonal (Quercia et al. (2013)
◦ ↑GLP-1, ↑ GIP, ↑PYY, ↑Pancreatic polypeptide 
↑Amylin, ↑CCK, ↑Oxyntomodulin, ↓Ghrelin

◦ Changes in gut flora
◦ BS targets different organs and systems such as the 

brain, stomach, small intestine, large intestine, 
liver, pancreas, adipose and muscle tissue

◦ Altered enterohepatic circulation of bile acids with 
significant increase in circulating total BA
� Substantial changes in circulating total bile acids are known to occur 

after VSG

} Bile acids are known to regulate metabolism 
by binding to the nuclear receptor FXR 
(farsenoid-X receptor, also known as NR1H4) 
◦ FXR signaling underpins the molecular benefits

} VSG is associated with increased circulating 
bile acids, and associated changes to gut 
microbial communities
◦ In the absence of FXR, the ability of VSG to reduce 

body weight and improve glucose tolerance is 
substantially reduced 
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Malabsorption 
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} Reduction in BMI at 1-year

Resource: Hutter et al. (2011)
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Outcomes AGB RNYGBP VSG
Cases 3374 3195 940
Operative time 
(minutes)

77.5 164.8 100.4

Hospital stay  
(days)

1.7 4.2 4.4

%EWL 1 year 37.8 62.8 59.8
%EWL 2 years 45.0 54.4 64.7
%EWL 3 years 55.0 66.0 66.0
Resolution of  Co-
morbidities (%)

41-59 65-84 45-95

Mortality (%) 0.47 0.56 0.3

} OSA
◦ RYGBP: 66%
◦ SG: 62%
◦ AGB: 38%

} T2DM 
◦ RYGBP: 83%
◦ SG: 55%
◦ AGB:44%

} Hyperlipidemia
◦ RYGBP: 66%
◦ SG: 35%
◦ AGB: 33%

} HTN
◦ RYGBP: 79%
◦ SG: 68%
◦ AGB: 44%

} GERD
◦ RYGPB: 70%
◦ SG: 50%
◦ AGB: 64%

Resource: Hutter et al. (2011)
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} Data continues to suggest that the prevalence 
of micronutrient deficiencies is increasing, 
while at the same time, monitoring of 
patients in follow-up is decreasing

} It is the responsibility of the registered 
dietitian nutritionist (RD/RDN) to work within 
an interdisciplinary team to determine 
individual variations as they relate to patient 
nutritional care
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• Remember, obesity is considered a form of 
malnutrition and many vitamin/mineral deficiencies 
are seen BEFORE bariatric surgery and may be 
exacerbated AFTER surgery (B1, B12, folate, D, 
iron, zinc, copper, phosphorus, calcium)

• Therefore, life-long vitamin and mineral 
supplementation necessary for all bariatric 
procedures

• Dietitians can affect outcomes even at this point!

Nutrition 
Management

Nutrition 
Assessment

Nutrition
Education Support Groups Encourage Follow

Up Visits 
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} Food Intolerance
◦ Sensory aversions, vomiting, nausea, diarrhea, poor intake, 

foaming/sliming, dehydration, electrolyte imbalance

} Reactive Hypoglycemia/Dumping Syndrome 
◦ Increased gastric emptying in the sleeve is well documented 

and brings into question “dumping syndrome” in the sleeve

} Vitamin/Mineral Deficiencies
◦ Wernicke’s Syndrome, also called Wernicke’s 

Encephalopathy
◦ Anemia, Metabolic Bone Disease, Risk of Neurological 

Complication

} Drug-Nutrient Challenges
◦ Potential drug absorption issues

Challenges: 

• Currently, there is single, universal, standardized 
nutrition protocol

• Vitamin and mineral deficiencies have been shown 
to occur with all bariatric surgical procedures

• Some programs may not be employing a nutritionist 
as part of their bariatric team

• Some bariatric surgeries are performed without the 
team approach in mind
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Opportunities:

• Currently, there is no single, universal, 
standardized nutrition protocol 

• Vitamin and mineral deficiencies occur with all 
bariatric surgical procedures

• Some programs may not be employing a nutritionist 
as part of their bariatric team

• Some bariatric surgeries are performed without the 
team approach in mind
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These are updated guidelines that provide an extensive 
evidence base to support current recommendations that cover 
7 broad topics:

ØWhich patient should be offered bariatric surgery?
ØWhich bariatric surgical procedure should be offered?
ØHow should potential candidates for bariatric surgery be 

managed pre-operatively?
ØWhat are the elements of medical clearance for bariatric 

surgery? 
ØHow can early post-operative care be optimized?
ØHow can optimal follow-up of bariatric surgery be 

achieved?
ØWhat are the criteria for hospital admission after bariatric 

surgery?
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Macronutrient/Micronutrient Recommendation

Protein 60 g/d minimal and up to 1.5 g.kg IBW Higher amounts 
up to 2.1 g/kg IBW assessed on individual basis

Fluids >1.5 liters/day, low sugar

Fruits and vegetables 5 daily servings

Concentrated sweets Eliminated

Multivitamin/Multi-mineral containing iron, folic acid, 
and thiamine

Two tablets for GBP, VSG, BPDDS (DV not indicated)
One tablet for AGB

Elemental Calcium 1200 to 1500 mg/d (in diet and as citrated supplement in 
divided doses)

Vitamin D > 3000 Units to titrate lab result to >30 ng/ml

B12 Sublingual, subcutaneous, intramuscular, or orally as 
needed to maintain normal levels

Iron 45 to 60 mg via multivitamins and additional supplement

Deficiency Recommendation

Severe vitamin D deficiency 50,000 units oral D2 or D3 1-3 times weekly
**Check for low phosphorus

Vitamin A Consider routine screening for Vitamin A in purely 
malabsorptive procedures (BPD)

Iron-deficiency anemia 150-200 mg daily of elemental iron; may use with vitamin 
C to increase absorption; IV iron infusion for refractory 
disease or intolerance to oral iron

B12 SL 1000 ug or more daily OR 500mcg nasally once per 
week OR 1000 mcg/m or 1000-3000mcg every 6-12 
months (intramuscular or subcutaneous) if B12 
sufficiency cannot be maintained orally or nasally 

Folic acid 400 mcg as part of the MVI regimen

Zinc and selenium Consider screening for zinc and selenium deficiency in 
malabsorptive procedures

Severe Thiamine deficiency IV  thiamine, 500 mg/d, for 3 to 5 days, followed by 250
mg/d for 3 to 5 days or until resolution of symptoms, and  
then 
consider treatment with 100 mg/d, orally, until risk factors 
have resolved

Copper 2 mg as part of the MVI regimen if levels WNL OR 2-4 
mg/d IV X 6 for deficiency (3-8mg/d orally)
**1 mg of copper should be recommended for each 8-
15mg of zinc used to treat zinc deficiency or hair loss



3/15/17

27

} Q1: What is the recommendation for preoperative screening of 
nutrient deficiencies in patients who plan to have bariatric and 
metabolic surgery?

} Q2: What is the recommendation for postoperative screening of 
nutrient deficiencies in patients who have had bariatric and 
metabolic surgery?

} Q3:  What are the supplement recommendations to help prevent 
nutrient deficiencies in patients who have had bariatric and 
metabolic surgery?

} Q4: What are the repletion recommendations to treat nutrient 
deficiencies in patients who have had bariatric and metabolic 
surgery?
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} Looked at micronutrients only:
◦ Fat soluble vitamins: A, D, E, K
◦ Water soluble vitamins: B1, B12, folate
◦ Minerals: calcium, copper, zinc iron

} Evidence of research graded
◦ Systematic grades: from strongest to weakest: A → 

D
◦ Best Evidence Level (BEL): from strongest to 

weakest: 1 → 4

} Guidelines will include 6 Tables:
◦ Table 1: Pre-op Nutrient Screening 

Recommendations including rationale and other 
considerations
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} Table 2: Post-op Nutrient Screening 
Recommendations including rationale and 
other considerations

} Table 3: Supplement Recommendations to 
Prevent Post-op Micronutrient Deficiency
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} Guidelines will include 6 Tables:
◦ Table 4: Repletion Recommendations for Post-op 

Micronutrient Deficiency

} Table 5: Signs and Symptoms of 
Micronutrient Deficiencies
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} Table 6: Nutrient Supplementation for 
Patients with and without surgery

} Question 1:
What is the recommendation for preoperative 
screening of nutrient deficiencies in patients 
who plan to have bariatric and metabolic 
surgery?

} Recommendation: 
Routine pre-operative screening recommended 
for all micronutrients evaluated
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} Question 2:
What is the recommendation for postoperative 
screening of nutrient deficiencies in patients 
who have had bariatric and metabolic surgery?

} Recommendation: 
Routine post-operative screening 
recommended for all micronutrients evaluated
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} Macronutrient Recommendations
} Proteins, *Carbohydrates, Lipids

} Special Populations
◦ Pregnancy
◦ Children and adolescents
◦ Athletes
◦ Weight regain
◦ Revisional surgeries
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} Protein: 60-80 g for females/80-100 g for males
} Carbohydrates: 50-130 g (complex, vegetables, 

legumes, pulses preferred, resistant starches)
◦ Sugars: 5 grams or less per serving (that equates to 

5% total calories) 
◦ Fibers: 15-20 grams per day preferably some sort of 

resistant starch
◦ May increase carbohydrate to 130 grams if highly 

active
} Total Fats:
◦ Low saturated/trans fat
◦ Recommend foods that contain unsaturated (linolenic 

and linoleic) fats
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Micronutrient Dosage

Daily Adult Multivitamin Preferably Bariatric Formulary

B-Complex with Thiamine 50-100 mg

B12 1000 mcg inj/m       OR
500 mcg SL daily    OR
B12 intranasal once a week

Elemental Iron 45-60 mg (take with 500 mg 
vitamin C)

Elemental Calcium with       
Vitamin D

1200-1500 mg

} General Bariatric Nutrition Guidelines
◦ Always eat protein first to ensure intake
◦ Avoid carbonation
◦ Avoid caffeine
◦ Use lactose free products if necessary
◦ Avoid or limit natural sugars
◦ Drink 1.5 liters of sugar-free beverages per day
◦ Avoid alcohol
◦ Avoid spicy foods until tolerated
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} Mechanics of Eating and Drinking
◦ Eat slowly and take 30 minutes to eat a meal
◦ Chew food until a pureed consistency
◦ Take small sips of fluids; avoid gulping
◦ Do not eat and drink together. Wait at least 30 

minutes to drink after eating
◦ Keep food or drink covered if experiencing smell 

aversions
◦ Do not chew gum
◦ Do not use straws
◦ Maintain a consistent eating pattern. Do not skip 

meals. Eat three meals per day
◦ Avoid grazing and mindless eating
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Pre-operative Medications Post-operative Medications
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} I get into a size 10
} I can tie my own shoes
} I can fasten the 

seatbelt on a plane 
without the extension

} I can sit on the floor 
and play with my grand 
kids

} I can run my  first 
marathon

} I don’t have to take any 
insulin

} I don’t wake up in pain
} I can have an intimate 

relationship

} I can walk further than 
just to my mailbox

} I can ride a bike
} I don’t have to shop in 

the extra-extra-extra 
large section

} I can wear fashionable 
clothes

} I can drive my own car 
rather than take a bus

} I can take my son 
fishing

} I can breathe
} I can live

} While bariatric and metabolic surgery is not 
for everyone, it continues to be a durable 
treatment option for obesity…AND….

} The RDN is the cornerstone of a successful 
bariatric programs…BUT….

} We should continue to practice cautious 
optimism and implement bariatric nutrition 
protocols based on the most current 
evidence-based practice guidelines
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• Flum, D. R., Belle, S. H., King, W. C., Wahed, A. S., Berk, P., Chapman, W.,…Wolf, B. (2009). 

Perioperative safety in the longitudinal assessment of bariatric surgery. New England Journal of 
Medicine, 361(5), 445-454. doi: 10.1056/NEJMoa0901836

} Hutter MH, Schirmer BD, Jones DB et al. First report from the American College of Surgeons: 
Bariatric surgery center network: Laparoscopic sleeve gastrectomy has morbidity and 
effectiveness positioned between the band and the bypass. Ann Surg 2011;254:410-422

} Mechanick JI, Youdim A, Jones DB et al. Clinical practice guidelines for the perioperative 
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cosponsored by American association of clinical endocrinologists, the obesity society, and 
American society for metabolic and bariatric surgery. Obesity. 2013;21:S1-S27.

} Quercia I, Dutia R, Kotler DP, Belsley S, Laferrère B. Gastrointestinal changes after bariatric 
surgery. Diabetes & metabolism. 2014;40(2):87-94. doi:10.1016/j.diabet.2013.11.003.

} Rosenthal R. International sleeve gastrectomy expert panel consensus statement: best practice 
guidelines based on experience of >12000 cases. Surg Obes Relat Dis. 2012;8:8-19

} Ryan KK, Temaroli V, Clemmensen C, Kovatcheva-Datchary P, Myronovych A, Karns R, Wilson-
Perez HE, Sandoval DA, Kohli R, Backhed F, Seeley RJ. FXR is a molecular target for the effects
of vertical sleeve gastrectomy. 2014;509:183-188

} Shi, X., Karmali, S., Sharma, A. M., Birch, D. W. (2010). A review of laparoscopic sleeve
gastrectomy for morbid obesity. Obesity Surgery, 20, 1171-1177

} Youtube. Funny minions. https://www.youtube.com/watch?v=FXCAEizkJi0

Samson Roman Brutus


