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BARIATRIC SURGERY

Objective
Weight loss and mitigation
of comorbidities

Indication
Body Mass Index (BMI) >

40 kg/m2or BMI >
35 kg/m? with associated
medical conditions

Mechanisms of action
Restrict stomach size and
Intestinal absorption

METABOLIC SURGERY

Metabolic and
cardiovascular risk control

Uncontrolled type 2
diabetes, other metabolic
or cardiovascular
conditions, BMI = 30 kg/ m?

Complex neuroendocrine
mechanisms
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Candidates for Surgical Intervention

2510299 30to 349 3510399 40 or more
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Table 4 Proposed clinical and functional staging of obesity

Stage Description Management
0 No apparent obesity-related risk factors (e.g., blood pressure, serum lipids,  Identification of factors contributing to increased body weight.
fasting glucose, etc. within normal range), no physical symptoms, no Counseling to prevent further weight gain through lifestyle measures
psychopathology, no functional limitations and/or impairment of well including healthy eating and increased physical activity.
being
1 IPresence of obesity-related subclinical risk factors !e.g., borderline Investigation for other (non-weight related) contributors to risk factors.
ypertension, impaired fasting glucose, elevated liver enzymes, etc.), mild  More intense lifestyle interventions, including diet and exercise to prevent
physical symptoms (e.g., dyspnea on moderate exertion, occasional aches  further weight gain. Monitoring of risk factors and health status.
and pains, fatigue, etc.), mild psychopathology, mild functional
limitations and/or mild impairment of well being
2 e.g., Initiation of obesity treatments including considerations of all behavioral,
ypertension, Type Z diabetes, sleep apnea, osteoarthritis, reflux disease,  pharmacological and surgical treatment options. Close monitoring and
polycystic ovary syndrome, anxiety disorder, etc.), moderate limitationsin ~ management of comorbidities as indicated.
activities of daily living and/or well being
3 Established end-organ damage such as myocardial infarction, heart failure,] ~More intensive obesity treatment including consideration of all behavioral,
diabetic complications, incapacitating osteoarthritis, significant pharmacological and surgical treatment options. Aggressive management
psychopathology, significant functional limitations and/or impairment o of comorbidities as indicated.
well being
4 Severe (potentially end-stage) disabilities from obesity-related chronic Aggressive obesity management as deemed feasible. Palliative measures

diseases, severe disabling psychopathology, severe functional limitations
and/or severe impairment of well being

including pain management, occupational therapy and psychosocial
support.
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Philip Schauer et al: Bariatric Surgery versus Intensive Medical Therapy for Diabetes - 5-Year Outcomes (STAMPEDE trial),

N Engl J Med 376;7, 2017
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* H xepoupykn eivat n povn pakpomnpoBeopa amoteAeopotikil HEB0SOG
“Only surgery has proven effective over the long term
for most patients with clinically severe obesity.”
NIH Consensus Conference Statement, 1991
2022 American Society for Metabolic and Bariatric Surgery (ASMBS)
and International Federation for the Surgery of Obesity and Metabolic
Disorders (IFSO): Indications for Metabolic and Bariatric Surgery
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No. of patients
Control 2037 1490 1242 1267 556 176
Banding 376 333 284 284 150 50
Vertical banded gastroplasty 1369 1086 987 1007 489 82

Gastric bypass 265 209 184 180 37 13

L Carlsson et al: Life Expectancy after Bariatric Surgery in the Swedish Obese Subjects Study
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‘Table 1. Baseline Characteristics of the Study Participants and Reference Cohort.>

Surgery Group,
Characteristic (N=2007)
Age oy 452559
Male sex— no. (3] 587 (20.2)
Body-mass index]: 424545
Waisthio ratie 0997-007%
Cardinvaseular distase before baseline — a5 2y

o [3%)

ine

Cancer before bascline — no. (3] Ly 22(L1) 242y
Hyperznsion — o ftatal na. (3% 1571/2004 (75.4) 1301/2038 (51.5] 131128 (276
Glucose tolerance — no.feotal no. (3)1

Normal 13552000 (7.3 1433/2036 (72.8] 999132 (88.3)
Impaired 30172000 (15.0y 2902036 {14.2) 9571132 (6.4
Tyoe 7 diabeles 34412000 (172) 2632036 {12.9) 381132 (3.4

| tnsulin level — mbliter EERER] 1800114 8631
Tolal cholestero! level ol liler S8=ll 56211 55210
Daily smoking — no ftotal no, (56) 518/2005 (25.3) 4222030 (20.5) 22571134 20.7)
Unwersiy education o lotel no. () 257,2007 (128 43142040 {2L.1) 375/1134 (33.1)
Married nr\;;:)ng witha partner — ro. fietal 146072002 (72.9) 1527/2020 (78.3] 111133 (50

o,
Histary of substarce asuse — no. (%) 55 (23] 50 (25) 1008
Bspehialric care or medicalion before bese 355 (L77) 322 (15.9) 803

Contrel Group Refarence Cohort
(N=2040) (N=1135)
487263 435570
503 [20.1) 524 462
40.1=4.7 25.2:3.8
0975-0071 032140087
4324 29

* Plus—minus values are m.
respect 1o age, bodymass
smcking stawus, and university edu
variables excepl cardiovascular disease and smoking,

jy-mass inde is the weight in kilograms divided by the square of the height in meters,

# Glucase lolerance was classified as nomnal {fasting blood ghcase

Thare were imbalances (P<005) between the surgery and cantrol groups with
e ratio, hyperiension, glicose tolerance, insuln level, satal cholestaral level,
. and betweer the reference cohart and the cantrol graup with respect t 2l

level, <91 g per deciliter [<5.0 mrnol per fiter]),

impaired (280 o <110 g per deciliter [25.0 (o =610 ol per lier]], or lype 2 diabetes (=110 mg per decliter [26.1

mmal per fitcr) -

Body-Mass Index (kg/m?)

== Control -
=}~ Surgery

T T T 1
6 7

Years of Follow-up

T T
3 91011 12 13

R SO SV Y T
14 15 16 17 18 19 20

o Gonirol
o Banding

aVertical bended! gastiopesty
 Gastrc oypass

Maan Weight Change, %

Mo, of patients

Contral 2087 14%0 1242 1267 556 176
Eanding 376 33 264 284 150 50
Werlical banded gastroplasty 1363 1088 987 1007 489 82
Gastric bypass 265 209 184180 3 13

) Obese Subjects

udy

Table 3. Deaths and Complications during the First 90
Days after Bariatric Surgery in the SOS Study.

Adverse Event

Death

Pulmonary event
Thromboembolism
Vomiting

Wound infection
Other infection
Hemorrhage

Anastomotic leak, peritonitis, or
abscess

lleus
Wound dehiscence
Other complication
At least one complication

Repeat surgery during the first 90
days

Surgery Group
(N =2007)
no. of patients (%6)
50(0.2)

89 (4.4)

16 (0.8)

61 (3.0)

43 (2.1)

28 (1.4)

26 (1.3)

30 (1.5)

(0.5)
14 (0.7)
21 (1.0)

292 (14.5)
59 (2.9)




Migraines e aam—

46% improved*?

Depression
47% reduced®

Outcomes of different bariatric procedures Pseudotumor cerebri

96% resolution of headaches*?
95% resolution of pulsatile tinnitus*?

LAPAROSCOPIC ROUX-EN-Y BILIO-
ADJUSTABLE GASTRIC PANCREATIC
GASTRIC BANDING ~ BYPASS DIVERSION

Obstructive sleep apnea o——+—
45%-76% resolved?®*12

Excess weight loss 46.2% 59.5% 63.3%

Operative mortality  0.1% 0.5% 1.1%

High cholesterol
71%-94% improved** 131

Remission of type 2 56.7% 80.3% 95.1%
diabetes mellitus

Remission 59% 97% 99% Asthma "
of hyperlipidemia 39% resolved
Remission 43% 68% 83%

High blood pressure

of hypertension
2 42%-66% resolved'21?

®  Bariatric Surgery: A Systematic Review and
Meta-analysis
He idor; .
o et iy lenry Buchwald; Yoav Avidor; Eugene Braunwald; et al
curment as of September 14, 2008. JAMA 2004;292(14):1724-1737 (00i:10.1001/jama.292.14.1724)

Nonalcoholic fatty liver disease
37% resolution of steatosis*®

Metabolic syndrome
80% resolved*®

Gastroesophageal reflux disease (GERD)
72%-95% resolved?04?

Type 2 diabetes
45%-68% resolved'?”

Polycystic ovarian syndrome
52% resolution of hirsutism*®
100% resolution of menstrual dysfunction*®

Urinary stress incontinence
50% resolved*?

Venous stasis disease
95% resolution of venous stasis ulcers2®

Osteoarthritis/degenerative joint disease
41% resolved®?



+ Migraine

} Depression
v BIH

¥ Stroke

JOSA

{ Osteoarthritis
{ Asthma

{ Gout

vCVD

+ Hypercholesterolemia

+ Hypertension il

*PYY
Altered bile acids

Altered gut

VvAppetite
ASatiety

+Cognitive function

-
—

microbiota

| {Ghrelin .|

.l { Psoriasis

¥T2D
#Insulin secretion

Other:

yMortality

yCertain cancers
A metabolic adaptation to weight loss

{Diet induced thermogenesis
Insulin resistance
$Glucose disposal

PCOS
yUrinary stress incontinence
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Trends in mortality in bariatric _
surgery: A systematic review and Total Mortality
meta-analysis 0,28%

Henry Buchwald, MD, PhD,* Rhonda Estok, RN, BSN.” Kyle Fahrbach, PhD.” Deirdre Banel, BS,"
and Isabella Sledge, MD, MPH,? Minneapolis, Minn, and Medford, Mass

Conclusion. The early and late mortality rates after bariatric surgery are low and ¢ subjected to
risk stratification for comparative analyses and prospective risk assessments.

(Surgery 2007 142:621-35.)

Meta-Analysis > BrJ Surg. 2021 Aug 19;108(8):892-897. doi: 10.1093/bjs/znab245.

Perioperative mortality in bariatric surgery: meta-
analysis : -

AGN Robertson ', T Wiggins 2 F P Robertson %, L

o vyl articles were identified and 58 met the inclusion criteria. Data were available on

Results: Some
n patients. There were 4707 deaths. Pooled analysis showed an overall mortality rate of

per cent c.i. 0.06 to 0.10; 95 per cent prediction interval O to 0.21) per cent. In subgroup

sis, there was no statistically significant difference between overall, 30-day, 90-day or in-hospital

PR mortality (P = 0.29). There was no sianificant difference in reEGr‘ted mortalitz for RCTs, Iarge studies,
national databases or registries (P = 0.60). The pooled mortality rates by procedure type in ascending

- order were: 0.03 per cent for gastric band, 0.05 per cent for sleeve gastrectomy, 0.09 per cent for one-

anastomosis c.;astric bypass, 0.09 per cent for Roux-en-Y aastric bzeass, and 041 per cent for

duodenal switch (P < 0.001 between operations).

Conclusion: Bariatric surgery is safe, with low reported perioperative mortality rates.

; . il "
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Hip fracture
LOSS OF FUNCTION AND INDEPENDENCE AMONG SURVIVORS

|/ UNABLE TO WALK
4[] ) INDEPENDENTLY B[][l/ REQUIRE

ASSISTANCE
33

\ ‘ A YEAR LATER
DEPENDENT

ORIN A NURSING _Murta"ty

% : UP TO 20-24%
HOMEINTHEYEAR /7 3 F N
FOLLOWING (l % () IN THE FIRST YEAR

A HIP FRACTURE ‘ AFTER A HIP FRACTURE

5“[]/ OF PEOPLE WITH ONE
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Source

Mean Years of
Follow-Up

Description of Cases
Including N, Gender,
Age at Entry, and
BMI

Description of
Controls Including
N, Gender, Age at
Entry, and BMI

Deaths for Cases
and Controls (%)

TABLE 1. STUDIES OF LONG-TERM MORTALITY ASSOCIATED WITH BARIATRIC SURGERY

HR or RR
Compared to
Control and %
Reduction in
Death for Cases

MacDonald
etal’? (1997)

9 years for cases; 6.2
years for controls

154 GBP (all diabetic);
77% female; 419 years;
506 kg/m?

78 seeking bypass
bue deried (all dia-
betic); 73% fermale;
435 years; 488 kg/m?

Cases, 9%; controls,
28%

No HR glven

HR, 067 (95% Cl,
0.54-0.85); 33%
reduction in death

Flum and 4.4 years 3,328 GBP; 47 years; 52,781 non-GBP Cases, 11.8%; con-
Dellinger™ 81% fernales; B treated in hospital — |trols, 16.3%
(2004} unknown with [CD-9 cade for

morbid cbesity; 64%

fernale; BAA

unknown
Christou 2.5 years for cases; 26 |1,035 (81% GBR 19% 5,746 non-GBP

etal (2004)

years for controls

VBC); 45 years; 66%
fernale; 45 years; 50
ke/m?

treated in hospital
with ICD-9 code for
morbld cbesity; 64%
female; 47 years;
BAAL unknown

Cases, 0.68%; con-
trols, 6.2%

R, 011 050 Cl, N
0.04-0.27); 89%
M

Zhangetal™s |83 years 18972 (54% CBP 19%  |No control group  [Cases, 3.5%; no con- [HR not applicable,

(2005) VBG; 27% other ): 87% fe- trol group no contol group
rnale; 39 years; 47 kg/m?

Sowernino |44 years for cases; 37 |908 (99% GBP; 1% 112 705% fernale;  |Cases, 29%; con-  |A 18

et al'® (2007)

years for controls

banding); 73 5% female;
437 years; 54 kg/m?

47.9 years; 51 kg/m?

trols, 14.3% <

95% Cl, 009-03

P<.0001); 82%
Pt T

Sjostrom 16 years toral for cases  |2,010 (13% CBP; 68%  [2,037 no barlatric  |Cases, 5%; controls, |Unadjusted HR, 076
of g|1eei26 and controls; 109 years |VBG; 19 CB); 67% surgery; 67% 6% (95% Cl, 0.59-0.99
(2007} average—SCS Study fernales; 47 years; fernales; 47 years; 41 P=04); 24% reduc-
started in 1992 prospec- |42 kg/m? kg/m? tion in death;
tive, controlled interven- adjusted HR, 073
tion study (95% Cl, 0.56-0.95);
27% reduction n
death
Adams, 18 years total for cases  [9,949 GBP (7,925 used [9,628 (7925 used for|For matched For matched

et al'’ (2007)

and controls; 7.1 years
average—Utah study
retrospective cohort
study

for matching); for
matched group—=84%
fernale; 39.5 years; 453
kg/m?

matching); for
matiched group—
34% fermale; 39.3
years; 467 kg/m?

groups—cases, 2.7%;
contrals, 4.1

groups— adjusted
HR. 060 (95% C,
045-067 P<001);
40% reducdon in
death

Crmaly,
etal' (2007)

Mean follow-up years
nat given; total follow-
up of 10 vears

16,683 bariatric surgery
patients; 82.3% fernale;
48 years; no BMI
reported

Directly matched by
ace and gender (not
BAMI) to Pennsyl-
\vania Division of
Vital Records

Cases, 26%; con-
trals, overall % not
given

3 to 17 times greater
death rate among
postbariatric surgery
patlents compared
to population con-
rols

HR = hazard ratio, RR = relative risk, GBP = gastric bypass surgery, VBG = vertical banded gastroplasty, GB = gastric banding

lew. Review of Enhdocn:hology, March 2008
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; ; Weight-loss Ahmad et al; Ackerman NB. Experimental First Second
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operations have been reported for introduced. Obstet. links gastroin- Surgery  Surgery
almost a century. - testinal surgery  gymmit.  Summit.

T and glucose
. metabolism®.
1920 1930 1940 1950 1960 1970 19&0 1990 2000 2020

\
2016
Guidelines for the
surgical treatment
> of diabetes
~ published in
N Diabetes Care’.
N |
UER 1 - o j
1925-50 1970-95 2006+07 2008-15
Several reports Several reports Studies in humans |start Publication of several
document diabetes consistently document to explore the use of randomized clinical trials
resolution after remission of diabetes surgery as an intentjonal demonstrates effects of
stomach surgery. after bariatric surgery treatment of (diabetes°. surgical treatment of diabetes.
1979 1987 1999 .
Printen et al; Pories et al; ECT comp? nng SLtJr%?rybvs”r?ngdlcal
Ann Surg Ann Surg. erapy not acceptable by S.

F. Rubino Nature 533, 459-461 (2016).
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THE AMELIORATION OF DIABETES MELLITUS
FOLLOWING SUBTOTAL GASTRECTOMY

MERRY N, FRIEDMAN, M., FACS, ANTONIO J. SANCETTA, M.D., and
GEORGE |. MAGOVERN, M.I, Braoklyn, New York

bi 1923, Musom noted the presence-of & and dostenum. Therefore, when subtatal
arbstancs IR exteadts of the panctead which  gatrectodny for dusdens] abeer vesulted o
gl eaise the blood sugar. Subseeencly,  merked oo liraiionoob i diabeiy suue b
this hyperglycemic factor was demonsrared 3 patients ar the Hmooklyn Veterame Hocpis
L + = fal L R e ¥ -

Bur gery, Fweerniogy & Cbstetrics; Febeuary 1057

Acta Medica Scandinavica. Vol. 169, fasc. G, 1901

Departtnent of Pathology 1T (Stig Ransream, M. D}, Medicine I {Lars Werki, M. I} and
Surgery I {Einar Ljunggreo, M. 1), Sahlgrenska Sjukhuset, University of (ziteborg,
Giiteborg, Sweden

Amelioration of Diabetes Mellitus Following
Gastric Resection
By

L, ANgERvALL, {3, DoTEVALL and H, TILLANDER



Is Type II Diabetes Mellitus (NIDDM)
a Surgical Disease?

ANNALS OF SURGERY
Vol. 222, No. 3, 339-352
© 1995 Lippincott-Raven Publishers
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Who Would Have Thought It?

An Operation Proves to Be the Most

e . Effective Therapy for Adult-Onset
i o s pderdre bl gy : et i) ! Diabetes Mellitus
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ORIGINAL ARTICLE

The Early Effect of the Roux-en-Y Gastric Bypass on
Hormones Involved in Body Weight Regulation and
Glucose Metabolism

Francesco Rubino, MD,* Michel Gagner, MD, FACS.} Paole Gentileschi, MD,§ Subhash Kini, MD,§
Shoji Fukuyama, MD,§ John Feng, MD.§ and Ed Diamond, MD7

Reviews/Commentaries/ADA Statements

Surgery as an Effective Early
Intervention for Diabesity

Why the reluctance?

Jonn B. DixoN, MBes, pHD PurLip R. ScHAUER, MD® significant weight loss. Recent publica-
WAaLTER J. PORIES, MD? PAUL ZIMMET, MD, PHD* tions have confirmed earlier research that
Paut E. O'Brien, Mp' substantial and durable weight loss is
achieved by current bariatric surgical pro-




\'\; Effect of Duodenal-Jejunal Exclusion in a Non-obese
/ Animal Model of Type 2 Diabetes

A New Perspective for an Old Disease

S0 Francesco Rubino, MD, and Jacques Marescaux, MD, FRCS

Annals of Surgery ¢ Volume 239, Number 1, January 2004
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Metabolic Surgery in the Treatment Algorithm for Type 2 Diabetes:
A Joint Statement by International Diabetes Organizations

Diabetes Care
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6 ENDORSING SOCIETIES

Diabetes Care Volume 39, June 2016

864 Metabolic Surgery in the Treatment Algorithm for T2D

Table l1—International societies that have ratified and/or endorsed the DSS-II

consensus statements and guidelines

and administered questionnaires for
the Delphi process and chaired the face-
to-face meeting of voting delegates (vide

Partner diabetes organizations that helped develop and have ratified Country infra)
the DSS-ll consensus statements and guidelines:
American Diabetes Association (ADA USA . .
S 2 ,( J e Methods for Collection and Evaluation
International Diabetes Federation (1DF) International )
G TG i of Evidence
'E" etes -~ ( ) - . Criteria used for evidence searc
Cf\lnese Dlat{etes Society (CDS) D’\lva were based on methods used in
ElElTEEs s o (o1 \ndiz consensus development confer
Other organizations that formally endorse the DSS-11 consensus systematic reviews of evid
statements and guidelines (to date): adapted to serve the DS
American Association of Clinical Endocrinologists (AACE) USA We used a highly selg
American College of Surgeons (ACS) USA focused approach (onl
American Gastroenterological Association (AGA) USA from RCTs) to assess
American Society for Metabolic and Bariatric Surgery (ASMBS) USA tiveness of surge
Argentinian Society of Diabetes (SAD) Argentina therapies for T2D
Argentinian Society for Bariatric and Metabolic Surgery (SACO) Argentina glycemic effects

Asia-Pacific Bariatric and Metabolic Surgery Society (APBMSS)

International

A broader evide
plus high-quali

Association of British Clinical Diabetologists (ABCD) UK
Australian Diabetes Society (ADS) Australia for maltters S_UC
Belgian Diabetes Association (ABD) Belgium Icondt_ro 4 surglv
Brazilian Society of Diabetes (SBD) Brazil 2 I'_SE‘:_SE(
implications

Brazilian Society of Bariatric and Metabolic Surgery (SBCBM) Brazil P

- = - - gery were as
British Obesity and Metabolic Surgery Society (BOMSS) UK

Czech Society for the Study of Obesity (CSSO)

Chilean Society of Endocrinology and Diabetes (SCED)
Chilean Society for Bariatric and Metabolic Surgery (SCCBM)
Endocrine Society

European Association for the Study of Obesity (EASO)

French Society of Diabetes (SFD) France with T2D; 2) ef
French Society of Bariatric and Metabolic Surgery (SOFFCO) France pared with mel
German Diabetes Society (DDG) Germany on glycemic
German Society for Obesity Surgery (CA-ADIP) Germany effectiveness of
Hellenic Diabetes Association (HDA) Greece T2D; 4) effects

International Federation for the Surgery of Obesity & Metabolic
Disorders (IFSO)

Israel Diabetes Association (IDA) Israel long-term surgical s
Italian Society of Bariatric & Metabolic Surgery (SICOB) Italy tive safety profile of
Italian Society of Diabetology (SID) Italy MEDLINE from 1 Ja
Japan Diabetes Society (JDS) Japan 15 June 2015 was seart

Latin American Association of Diabetes (ALAD)

Czech Republic
Chile
Chile
USA

International

International

International

reviews with
with T2D.
Questions
cluded the fol
of surgery on

cular complicatios
CVD events, and

the first draft of the conse

Mexican College of Bariatric and Metabolic Surgery (CMCOEM) Mexico New evidence published by

Mexican Society of Nutrition and Endocrinology (SMNE) Mexico 2015 was available for discuss]

Qatar Diabetes Association (QDA) Qatar to-face DSS-Il meetings and is

saudi Diabetes and Endocrine Assaciation (SDEA) saudi Arabia rated into this document, using the

Society of American Gastrointestinal and Endoscopic Surgeons (SAGES)  USA |nc|u5|o.n,n'excl.us|0n .cnt.erla for evide

Society for Endocrinology (SfE) UK evaluation as in the initial draft. )

Society for Surgery of the Alimentary Tract (SSAT) USA a St"'d'_es dens::ldERrgg to prr;"se the_ e"'"l

South African Society for Surgery Obesity and Metabolism (SASSO) South Africa ence:nelce shand. ohsecvationd

P = S = - studies (case-control and case-series), as

Spanish Society for Bariatric and Metabolic Surgery (SECO) Spain L e - N

Spanish Society of Diabetes (SED) Spain appropriate for specific questions (vide
= 2 infra). For both RCTs and observational

The Obesity Society (TOS) usA

This table indicates the societies that, at the time this article went to press, had officially ratified
and/or endorsed the DSS-11 consensus statements and guidelines. Additional international
medical and scientific societies are currently considering endorsing these results as well.

studies, only reports documenting at least
1-year follow-up and with 80% retention
at 2 years and 70% beyond 2 years were
included. These criteria are adapted from
the methods of recent systematic reviews
of bariatric surgery (46).
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Gastric surgery can achieve extraordinary results for diabetes sufferers
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nature

Surgery can be an effective treatment for type 2 diabetes.

Time to think differently
about diabetes

New guidelines for the surgical treatment of type 2 diabetes bolster hopes of finding a
cure, writes Francesco Rubino, but long-standing preconceptions must be put aside.




g ox a surgical procedure for any type of disease,
the indication fox sutgical treatment is usually
detetmined by the assessment of the balance
between the %isks from the disease and the xisk
from sSurgery itself.
opiabem should be no exception.
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Effects of Bariatric Surgery on Appetite
Control Mechanisms

m Potential post-surgical effect

T GLP1
T peptide YY

i Oxyntomodulin
T GLP-2

JGIP
< Ghrelin(?)

Vagus denervation

Altered gut flora

Increased satiety and decreased food intake

Increased satiety and decreased food intake
Possible alterations to energy expenditure

Increased satiety and decreased food intake

Increased mucosal cell mass in response to injury, leading to
= Long-term increases in GLP-1 and PYY
= Gut proliferation, reducing malabsorption

Reduced fat accumulation and long-term weight loss/maintenance
Reduced appetite, possibly mediated by vagal denervation

Reduced hunger signals?
Alterations in Gl hormone release?

Shift in Bacteroidetes and Firmicutes bacterial populations to
proportions more like those found in lean individuals

GIF = glucose-dependent insulinotropic polypeptide; GLP = glucagon-ike peptide; PY™ = protein Y.
lonut %, Bergman RM. J Diabetes Sci Techinal. 2011;5:1263-1282.
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Altered bile acids
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vAppetite
4Satiety

+Cognitive function

¥T2D
tInsulin secretion

Other:
yMortality

{Certain cancers

A metabolic adaptation to weight loss

{Diet induced thermogenesis
yInsulin resistance
$Glucose disposal

PCOS
{ Urinary stress incontinence




Skeletal Muscle
¢ rillar fat
stores

*Improved peripheral

*Early nutrient transfer

*Shifts in gut nutrient acquisition
*Altered bile flow

«Shifts in microbiota profile

insulin resistance

Gut

*Incretin and satiety hormone
release

*Meal associated thermogenesis

Brain

+| food intake
| satiation S
+| fat preference * circulating bile acids

— |, hepatic lipogenesis

«J steatosis
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+| testosterone, estradiol
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* risk endometrial cancer

Kidney

*Improved markers of renal damage and
inflammation
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Liver
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. hepatic glucose production
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O1 BapiarpiKEC EMEUPACEIC EXOUV LIA ONMUAVTIKN
Emiopaocn ornv avlpwririvn QuaoioAoyida:
 Meiwvouv T0 aicOnua TnG Treivag

« Augavouyv 10 aicBnua Tou KopeoHoOU

« AUSAVOUV TNV KATOAVAAWOT EVEPYEING
(BeATIWVOUV TO METABOAICHO)

 AAAaCouv TIG OIATPOWIKEG OUVNOEIES TTPOG TTIO
UYIEIVEG ETTIAOYEG

Mechanisms of Weight Loss, Diabetes Control and Changes
in Food Choices After Gastrointestinal Surgery
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Gastric bypass reduces fat intake and preference

Carel W. le Roux, Marco Bueter, Nadine Theis, Malin Werling, Hutan Ashrafian,

Christian Lowenstein, Thanos Athanasiou, Stephen R. Bloom, Alan C. Spector,
Torsten Olbers and Thomas A. Lutz

Am J Physiol Regul Integr Comp Physiol 301:R1057-R1066, 2011. First published 6 July 2011,
doi:10.1152/ajpregu.00139.2011
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TPOMNOMNOIHZH THZ ANTIAHWYHXZ THZ l'EYZHZ

Taste domains

Physiology
post-ingestive effects,
e.g. CTA

Reward

Hedonism
(“How much do | like it?”)

Sensory

Detection or Discrimination
(“What is it?”)
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Alterations of sucrose preference after Roux-en-Y gastric
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Unwin, RJ; Lutz, T A; Spector, A C; le Roux, CW
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Activation to High-Calorie Foods after Gastric Bypass

Post bypass > Pre

High-calorie food > Objects, n=19, cluster threshold Z2>2.1, P<0.05

Scheodtz, Mares, e Roux, Goddstomne =t &l unpubished

Obese patients after gastric bypass surgery
have lower brain-hedonic responses to food
than after gastric banding

Samantha Scholtz, Alexander D Miras, Navpreet Chhina, et al.

Gut published online August 20, 2013
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Alterations of sucrose preference after Roux-en-Y gastric
bypass
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H BAPIATPIKH/METABOAIKH XEIPOYPTI'IKH emiTuyxavel
ECAIPETIKA ATTOTEAEOUATA OTNV ATTWAEIO BAPOUC, AAAQ Kal
oTNn PUBuIoN METABOAIKWY TTPORANUATWY, ME OEIPA
TEPITTAOKWY MNXAVIOHWYV, KAl 0X1 MOVO HE OTTAO TOV
TEPIOPIOHUO Kal TN duocatroppopnon!!!






