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Introduction:	  	  
Clinical	  Evidence	  



s	  

Swedish Obese Subjects Study (N=4047)  
Sjostrom et al. N Engl J Med 2007; 357: 741-752 



Hutter et al. Ann Surg 2011; 254: 410 
Prospective Observational Study (N=28,616) 



Swedish	  Obese	  Subjects	  Study	  (N=4047)	  	  
Sjostrom	  et	  al.	  N	  Engl	  J	  Med	  2007;	  357:	  741-‐752	  
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Hormone	   Potential	  post-‐surgical	  effect	  

↑	  GLP-‐1	   •  Increased	  satiety	  and	  decreased	  food	  intake	  

↑	  Peptide	  YY	  
•  Increased	  satiety	  and	  decreased	  food	  intake	  
•  Possible	  alterations	  to	  energy	  expenditure	  

↑	  Oxyntomodulin	   •  Increased	  satiety	  and	  decreased	  food	  intake	  

↑	  GLP-‐2	  
•  Increased	  mucosal	  cell	  mass	  in	  response	  to	  injury,	  leading	  to	  

•  Long-‐term	  increases	  in	  GLP-‐1	  and	  PYY	  
•  Gut	  proliferation,	  reducing	  malabsorption	  

↓	  GIP	   •  Reduced	  fat	  accumulation	  and	  long-‐term	  weight	  loss/maintenance	  

↓	  Ghrelin(?)	   •  Reduced	  appetite,	  possibly	  mediated	  by	  vagal	  denervation	  

Vagus	  denervation	  
•  Reduced	  hunger	  signals?	  
•  Alterations	  in	  GI	  hormone	  release?	  

Altered	  gut	  flora	  
•  Shift	  in	  Bacteroidetes	  and	  Firmicutes	  bacterial	  populations	  to	  proportions	  

more	  like	  those	  found	  in	  lean	  individuals	  



AACEComplication-Centric Model  
For Overweight/Obesity Care 



2008 AACE-TOS-ASMBS CPG 



2004 AACE G4G 





















C	


















2013 AACE-TOS-ASMBS CPG 



2010 AACE G4G 









Cardio-‐	  
vascular	  
disease	  

•  Existing	  cardiac	  disease:	  cardiology	  consultation	  prior	  to	  surgery	  
•  At	  risk	  for	  CHD:	  evaluate	  for	  perioperative	  β-‐adrenergic	  blockade	  
•  DVT	  and	  PE:	  consider	  prophylactic	  vena	  caval	  filter	  

Diabetes	  
•  Optimize	  preoperative	  glycemic	  control:	  A1C	  <7%,	  FPG	  <110	  mg/dL,	  

2-‐hr	  PPG	  <140	  mg/dL	  
•  Review	  perioperative	  glycemic	  control	  protocol	  before	  surgery	  

GI	  disorders	  
•  Evaluate	  GI	  symptoms	  prior	  to	  surgery	  
•  Patients	  with	  increased	  LFT	  results	  should	  undergo	  abdominal	  

ultrasonography	  and	  viral	  hepatitis	  screen	  	  

Lipids	   •  Treat	  according	  to	  NCEP	  ATP	  III	  recommendations	  

PCOS	   •  Advise	  patients	  that	  fertility	  status	  may	  improve	  postoperatively	  

Psychiatric	  
disorders	  

•  Patients	  with	  known	  or	  suspected	  psychiatric	  illness	  should	  undergo	  
formal	  mental	  health	  evaluation	  before	  surgery	  

Pulmonary	  
disease	  

•  Patients	  with	  pulmonary	  disease	  or	  sleep	  apnea	  should	  undergo	  formal	  
pulmonary	  evaluation	  

Thyroid	  
disease	  

•  Initiate	  treatment	  for	  thyroid	  dysfunction	  before	  surgery	  

PREOPERATIVE ASSESSMENT 



Likely	  to	  have	  effect	  *	  
Not	  likely	  to	  have	  effect,	  
or	  evidence	  unclear†	  ↑	  Weight	  loss	   ↓	  Weight	  loss	  

Mandatory	  weight	  
loss	  	  immediately	  
before	  surgery	  

Preoperative	  BMI	  ≥50	  
kg/m2	  

Personality	  disorder	  

Number	  of	  previous	  
weight	  loss	  attempts	  
Binge	  eating,	  sweet	  
eating,	  and	  other	  
maladaptive	  eating	  habits	  
Hunger	  
Emotional	  eating	  
Depression	  
Anxiety	  
Sexual	  abuse	  
Self-‐esteem	  
Alcohol	  use/abuse	  
Other	  psychiatric	  
disorders	  

*Based	  on	  ≥7	  studies,	  with	  ≥50%	  of	  studies	  showing	  an	  association.	  
†Based	  on	  insufficient	  number	  of	  studies	  (<7)	  or	  ≥50%	  showing	  no	  association.	  



Preoperative	  Weight	  Loss	  May	  Be	  Beneficial	  

2012	  Systematic	  Review1	  

  Evaluation	  of	  preoperative	  
weight	  loss	  in	  the	  weeks	  
immediately	  before	  surgery	  

  Results	  
  Promote	  postop	  weight	  loss:	  7	  

studies	  
  No	  effect	  on	  postop	  weight	  

loss:	  6	  studies	  
  Reduce	  postop	  weight	  loss:	  1	  

study	  
  Considerable	  heterogeneity	  

in	  terms	  of	  study	  design	  and	  
endpoints	  

AACE	  Recommendation2	  

  Preoperative	  weight	  loss	  
should	  be	  considered	  for	  
patients	  with	  
hepatomegaly	  
  Reduced	  liver	  volume	  

improves	  operative	  exposure	  

1.  Livhits M, et al. Obes Surg. 2012;22:70-89.  
2.  Mechanick JI, et al. Endocr Pract. 2008;14(suppl 1):1-83. 



Common	  Surgical	  Complications	  

LAGB	  

  Band	  slippage	  and	  erosion	  
  Band	  and	  port	  infections	  
  Balloon	  failure	  
  Port	  malposition	  

  Esophageal	  dilatation	  
	  

LSG,	  RYGB,	  BPD	  

  Anastomotic	  leak	  
  Pouch	  dilation	  
  Incisional	  hernia	  
  Staple	  line	  disruption	  or	  

failure	  

  Stomal	  ulceration	  
  Gastrogastric	  fistula	  

.	  



Complication	   Clinical	  Features	   Management	  

Acid-‐base	  disorder	  
Metabolic	  acidosis,	  ketosis	  

Bicarbonate	  orally	  or	  intravenously;	  adjust	  
acetate	  content	  in	  PN	  

Metabolic	  alkalosis	   Salt	  and	  volume	  loading	  (enteral	  or	  parenteral)	  

Bacterial	  
overgrowth	  
(primarily	  with	  
BPD,	  BPD/DS)	  

Abdominal	  distention	  
Pseudo-‐obstruction	  
Nocturnal	  diarrhea	  
Proctitis	  
Acute	  arthralgia	  

Antibiotics	  (metronidazole)	  
Probiotics	  

Fat-‐soluble	  vitamin	  
deficiency	  

Vitamin	  A—night	  vision	  
Vitamin	  D—osteomalacia	  
Vitamin	  E—rash,	  
neurologic	  
Vitamin	  K—coagulopathy	  

Vitamin	  A,	  5,000-‐10,000	  U/d	  
Vitamin	  D,	  400-‐50,000	  U/d	  
Vitamin	  E,	  400	  U/d	  
Vitamin	  K,	  1	  mg/d	  
ADEK,	  2	  tablets	  twice	  a	  day	  (http://
www.scandipharm.com)	  

Folic	  acid	  deficiency	   Hyperhomocysteinemia	  
Anemia	  
Fetal	  neural	  tube	  defects	  

Folic	  acid	  supplementation	  



Complication	   Clinical	  Features	   Management	  

Iron	  deficiency	   Anemia	   Ferrous	  fumarate,	  sulfate,	  or	  gluconate	  
Up	  to	  150-‐300	  mg	  elemental	  iron	  daily	  
Add	  vitamin	  C	  and	  folic	  acid	  

Osteoporosis	   	  Fractures	   DXA,	  calcium,	  vitamin	  D,	  and	  consider	  
bisphosphonates	  

Oxalosis	   Kidney	  stones	   Low	  oxalate	  diet	  
Potassium	  citrate	  
Probiotics	  

Secondary	  
hyperparathyroidism	  

Vitamin	  D	  deficiency	  
Negative	  calcium	  
balance	  
Osteoporosis	  

DXA	  
Serum	  intact	  PTH	  level	  
25-‐Hydroxyvitamin	  D	  levels	  
Calcium	  and	  vitamin	  D	  supplements	  

Thiamine	  deficiency	  
(vitamin	  B1)	  

Wernicke-‐Korsakoff	  
encephalopathy	  
Peripheral	  neuropathy	  
Beriberi	  

Thiamine	  intravenously	  followed	  by	  large-‐
dose	  thiamine	  orally	  

Vitamin	  B12	  deficiency	   Anemia	  
Neuropathy	  

Parenteral	  vitamin	  B12	  
Methylmalonic	  acid	  



Procedure	   Nutritional	  or	  
metabolic	  
comorbidities?	  

First	  6	  
months	  

Second	  6	  
months	  

Next	  12	  
months	  

Thereafter	  

LABG	   No	   Monthly	  or	  
as	  needed	  

Once	   Once	  
(annually)	  

Annually	  

Yes	   Monthly	  or	  
as	  needed	  

Twice	  (every	  
3	  months)	  

Twice	  
(every	  6	  
months)	  

Annually	  

RYGB	   No	   Every	  2-‐3	  
months	  

Once	   Every	  6	  
months	  

Annually	  

Yes	   Every	  1-‐2	  
months	  

Every	  3-‐6	  
months	  

Every	  6	  
months	  

Annually	  

BPD/DS	   No	   Every	  2-‐3	  
months	  

Twice	  (every	  
3	  months)	  

Every	  3-‐6	  
months	  

Annually	  

Yes	   Every	  1-‐2	  
months	  

Every	  6-‐12	  
months	  

Every	  6-‐12	  
months	  

Every	  6-‐12	  
months	  



Conclusions	  
	  
  Bariatric	  surgery	  has	  an	  evidence-‐based	  role	  
in	  obesity	  care	  for	  certain	  patients	  

  Endocrinologists	  should	  be	  familiar	  with	  the	  
indications	  for	  bariatric	  surgery,	  procedure	  
selection	  process,	  and	  perioperative	  
management,	  especially	  nutritional	  and	  
metabolic	  


