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“There are no medical or surgicall diseases:
there are conditions and their treatments”
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Doenca em que o risco potencial de uma operacao € justificada
pela severidade da alteracao da qualidade de vida e/ou
reducao da expectativa de vida

Doenca em que as estrategias alternativas nao conseguem
control ou cura

Doenca substancialmente melhorada pela operacao
Doenca em gque a terapéutica cirlrgica € razoavel e praticavel

Doenca para a qual a cirurgia € uma escolha razoavel
comparada com outras opgoes terapeuticas

Doenca que pode ser directamente influenciada pela
manipulacao cirurgica do corpo de um Orgao oul regiao
anatomica limitada

Resseccao de tecido gue € local de doenca (cancro)

Resseccao de tecido responsavel por sintomas de uma dada doenga (i.e.
adrenalectomia por doenca de Cushing )
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General Assembly 18 Tanuary 2007

Sixty-first session
Agenda 1tem 113

Resolution adopted by the General Assembly

[without reference to a Main Commirtee (4/61/L 39/Rev. ] and 4dd 1))

61/225, World Diabetes Day

“240 milhoes de pessoas em todo o Mundo vivem com diabetes;
380 milhdes em 2025”

“Mata uma pessoa a cada 10 segundos”




Framingham Study: DM and CHD Mortality —

20-Year Follow-Up
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Revisao da Diabetes tipo 2

HbA1c (%) © 7 8 9
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Phase |

Tratamento Phase II

Phase Il

Phase IV
Hipertensao

Comorbilidades Cardiovasculares
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121% decrease per 1% decrement in HbA1c
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UKPDS 35. BMJ 2000; 321: 405-12




Estudo Prospectivo da Diabetes no UK

Estudo com 20 anos
Recrutados 5,102 doentes combDMiT2

21 centros clinicos
England
Northern Ireland
Scotland

Resultados Major apresentados em 1998 em 5 Jornais

www.dtu.ox.ac.uk/index.php ?maindoc=/ukpds/




Estudo Prespectivo sobre Diabetes UK

Resultados

Proporcao de doentes que conseguiram FPG alvo (< 140mg.dl)
apos 9 anos

8% dieta, 42% insulina, 24% sulfonylurea

UKPDS 49. JAMA. 1999 Jun 2; 281(21): 2005-12.
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THE AMELIORATION OF DIABETES MELLITUS
FOLLOWING SUBTOTAL GASTRECTOMY

MURRY N. FRIEDMAN, M.D., FA.CS5., ANTONIO ). SANCETTA, M.D., and
GEORGE . MAGOVERN, M.D., Brooklyn, New York

In 1923, MurLix noted the presence of a  and duodenum. Therelore, when subtotal
substance in extracts of the pancreas which gastr-rr:mm;,. I'-m- -.'Iuncirna] uh;-:r rﬁl,lll:-lﬂ;l. in
EWII[ rate the blood SUSAT. Sﬂbﬂ'-..l"""ui." E"J':."l marked o . l||-.,|l|| |..||. |||.l|: uul.l,ll;ul,. #latie ||.|.
this hyperglycemic factor was demonstrated 3 p*tnmr_-. al |:J:|,- Brooklyn Veterans Hospi-

Surgery, Gynecology & Obstetrics; February 1955







Procedure

Gastric Banding
Gastroplasty

Gastric Bypass
BPD

% EWL T2DM
(Resolved

)
47% 48%

68% 68%

62% 84%

70% 98%
Buchwald H. JAMA, 2004
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Média

Complexidade Técnica
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As Cirurgias sobre o tracto Gastrointestinal (incluindo LAGB,
RYGB, BPD/DS) devem ser consideradas para o tratamento
da diabetes em doentes que sao candidatos cirurgicos

apropriados com e que nao sao adequadamente

controlados pela alteracao do estilo de vida e terapeéutica

meédica




A Cirurgia Gastrointestinal para

DT2 em doentes que sao candidatos cirurgicos
apropriados, com e mal controlados

com alteracoes do estilo de vida e terapia médica
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ANNALS OF SURGERY

A Monthly Review of Surgical Science Since 1885 ==

FEATURE

Effect of Duodenal—-Jejunal Exclusion in a Non-obese
Animal Model of Type 2 Diabetes

A New Perspective for an Old Disease

Francesco Rubino, MD, and Jacgues Mavescaux, MD, FRCS

- N - . - These findings suggest a potential role of the proximal zut in the
Background: The Roux-en-% gastric bypass and the biliopancreatic T e P . p. - = _

. ” . . = . pathogenesis the disease and put forward the possibility of alterna-

diversion effectively induce weight loss and long-term control of . ) . - . g )

. . . = . tive therapeutic approaches for the management of tvpe 2 diabetes.

type 2 diabetes in morbidly obese individuals. It is unknown whether

the control of diabetes is a secondary outcome from the treatment of

(A Surg 2004:239: 1-11)

Janeiro 2004
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(DJB RATS)

- -~ -Preop
——1 week p.o.

42 % reduction of AUC (P<0.001)

Baseline 10 min 30 min 60 min 120 min 180 min




Results

Baseline 10min  30min  60min 120min 180 min P<().001




“First im Man” Duedenal Jejunal Bypass
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Time Post Surgery (month) Time Post Surgery (month)
R Cohen et.al SOARD, 200




BYPASS, Gastiico em Y deRoux (RYGE)
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— Modificacao Anatémica de varias regioes do tracto Gl

contribuem para a melhoria da diabetes tipo 2 através

de mecanismos fisiologicos distintos.







Mecanismos de control da diabetes apos RYGB

Nutrientes atingem o ileum distal em 5 min apos ingeswac de comida
Estimulando a secrecao de GLP-1
pelas L-cells localizadas nesta area

"i'

Y Hipétese . DiStal " | | zimlmmnﬂf” ”n%

{ // .-umm%

gy ——

@ Bunsqam - 2002-1002 WbpAdo) @

Mason E. Obes Surg 2005 15, 459-461




Mecanismos do Tratamento cirurgico da DT2

A exclusao da passagem de
alimentos pelo duodeno pode
excluir uma anormalidade da
fisiologia
gastrointestinalresponsavel
pela resisténcia a insulina e
diabetes tipo2

« Hipotese » Proximal




ANNALS OF SURGERY

=————————————==xuA Monthly Review of Surgical Science Since 1885 ==

ORIGINAL ARTICLES

The Mechanism of Diabetes Control After Gastrointestinal
Bypass Surgery Reveals a Role of the Proximal Small
Intestine in the Pathophysiology of Type 2 Diabetes

Francesco Rubino, MD,* Antonello Forgione, MD,* David E. Cummings, MD,{ Michel Vix, MD,*
Donatella Gnuli, MD,} Geltrude Mingrone, MD,} Marco Castagneto, MD,§
and Jacques Marescaux, MD¥*

treatment and that potentially undiscovered factors from the
proximal bowel might contribute to the pathophysiology of type
2 diabetes.

Summary Background Data: Most patients who undergo
Roux-en-Y gastric bypass (RYGB) expenence rapid resolution of type
2 diabetes. Prior studies indicate that this results from more than gastric
restriction and weight loss. implicating the rearranged intestine as a (Ann Surg 2006:243: 000-000)

November 2006




Duoedenal Exclusion

Annals of Surgery Nov 2006




Conclusion

Exclusao da passagem de nutrientes pelo intestino
proximal é o mediador primario para resolucao da diabetes

apos DJB

Annals of Surgery Nov 2006




DIABETES MELLITUS Tipo 2 E GBP

BYPASS OF DUODENUM AND PROXIMAL JEJUNUM
- LESS TIME FOR FOOD TO REACH DISTAL ILEUM
- NEURO-HUMORAL SIGNALS ?

INCREASE OF GLUCAGON LIKE PEPTIDE-1 (GLP-1)
- INCREASES INSULIN SECRETION
- INCREASES INSULIN SENSITIVITY ?
- INDUCES BETA-CELL NEOGENESIS AND
PROLIFERATION
- INHIBITS BETA-CELL APOPTOSIS

Rubino F et al. Ann Surg 2004, 239:1-11

Rubino F et al. Ann Surg 2004, 240:236-242

DrAlesio et al. AJP Endocrinol Metab 2004, 286:E882-E890
Brubaker PL et al. Endocrinology 2004, 145: 2653-2659




Mechanisms o Diabetes
Resolution afiter Gastrointestinal
BYpPass SUrgery

Enhanced secretion of « something good » for
glucose homeostasis ?

0] §

2. Reduced production of « something bad » for glucose
homeostasis ?




Effect of bariatric surgery.
on Incretin levels

Reference Population Surgery type Follow-up duration Outcome

Barry et al 1977 N=12 JIB 3 — 6 weeks IFasting EG by 3 weeks
IPosprandial EG by 6 week

Jorde et al 1981 JIB 2-6 weeks I Posprandiall GIP

Schrumpf et al GBP 3-12 months No change in GIP at 3 or 12
1985 months

Sirinek et al 1986 GBP 3-4 months \Fasting, posprandial GIP

Kellum et al 1990 | N=9 GBP 11 months T Postprandial EG

Kellum et al 1990 N VBG 11 months No effect on fasting
postprandial EG

Rubino et al 2004 | N=9, 6 T2DM | GBP 3 weeks J Fasting GIP in T2DM no
changing; in fasting GLP1

Clements et al N=20 TDM GBP 2-12 weeks ! Fasting GIP by 6 weeks no
2004 significant effect on GLP1

Valverde et al BPD 1-6 months T Fasting, postprandial GLP1
2005 by 6 months

Valverde et al VBG 1-12 months No effect on fasting
PA0[0) Postprandial GLP1




Reference Population Surgery type | Follow-up | Outcome

Guidone et al 2006 N=10 T2DM | BPD 1-4 weeks | | Fasting, posprandial GIP by 1 week
T Fasting, postprndial GLP1 by 1 week

Morinigo et al 2006 N=9 GBP 6 weeks T Postprandial GLP1

Morinigo et al 2006 N=34 GBP 6 weeks, T Postprandial GLP1 6 weeks
12 months

Borg et al 2006 IR,n=6 GBP 1-6 months | T Postprandial EG, GLP1 by 6 weeks

Le Roux et al 2007 N=16 GBP 2-42 days | T Postprandial GLP1 by 2 days

Laferrere et al 2007 N=8 T2DM | GBP 1 month Postprndial GLP1, GIP
IE

Reihner et al 2007 N=19 GBP 2 years | Fasting GLP1

Whitson et al 2007 N=10, 5 GBP 6 months T Nonfasted GLP1 in T2DM only
T2DM

Laferrere et al 2008 N=9 T2DM | GBP 1 month TPostprndial GLP1, GIP
T IE

Shak et al 2008 N= 24 GB 6-12 No change in GLP1, GIP
months

JIB jejunoileal bypass, EG enteroglucagon, GIP gastric inhibitory peptide, VBG vertical banded gastroplastie, T2DM type2 Diabetes
mellitus, GBP Gastric bypass, GLP1 glucagon like peptide 1, BPD biliopancreatic diversion, IR insulin resistant, IE incretin effect, GB
gastric banding

Do Incretins Play a Role in the Remission of type 2 Diabetes after gastric bypass surgery:
what are the evidence? Mousumi Bose et al OBES SURG (2009) 19: 217-229







Gasirobandoplastia




Eficacia na resolucao da diabetes
- LAGB

Reference

Type study

Grade
Quality rate

Surgery.

Patients with
T2DM,n

Patients who
recovered, n

Follow-up
years

Resolution%

Pontiroli et
al 2002

Case-control

moderate

17

17

Sjostrom et
al, 2004

Prospectivob
servational

High

Ponce et al
2004

Case series

Very low

Dixon et al,
2008

Randomised
control trial

High

Paul Super
et al 2008

Case-control

moderate




Eficacia na resolucao da diabetes -
LAGB

Reference

Type Study

Grade
Quality rate

Surgery

Patients
with T2DM

Patients
who
recovered

Follow-up
years

Resolution

Samuel
Sultan
(SOARD
2010)

Prospectivo
/observacio
nal

M. De Luca
world IFSO
2011

Retrospecti
ve

Luca
Busetto
(SOARD
2010)

Retrospecti
ve

moderate




“LAGB yelded substantial %EWL and a
proportional decrease in plasma leptin, it
works in part by supressing the rise in

ghrelin that normally accompanies weight
loss”

The Effect of Laparoscopic GAstric Banding Surgery on Plasma Levels of Appetite-Control,
Insulinotropic, and Digestive Hormones Joshua R. Shak et al OBES SURG (2008) 18: 1089-1096
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Eficacia na resolucao da diabetes —
Bypass gastrico

Reference

Type Study

Grade
Quality rate

Surgery

Patients
with T2DM

Patients
who
recovered

Follow-up
years

Resolution

Silas M.
Chicuguwo
(SOARD
2010)

Retrospecti
vo/observa
cional

Moderate

Gastric
bypass

Kevin Higa
( SOARD
2011)

Retrospecti
ve

Gastric
Bypass

Wei Jei Lee
(Obesity
surgery
2011)

Prospective

Gastric
bypass




CIRURGIAS MISTAS
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short and long term recovery of type 2 diabetes
mellitus in 237 subjects after BPD

preop 1 month 1yr




GBP results in diabetes resolution in
80% of cases at one month and
permanently therafter

BPD results in diabetes resolution In
80% of cases at one month and
100% at one year and thereatfter




both the GBP and the early BPD 20% of
fallure to control diabetes are related to
diabetes duration independently of weight
changes

It seems then that a second mechanism takes
place after BPD, whose effect appears later
than one month and leads to 100% diabetes
resolution




changes in Gl hormones occurring
immediately after GBP and BPD

myocellular fat depletion consequent to
minimal fat absorption, leading to
reversal of insulin resistance




probably due to
different beneficial effects, such as reduction
or annulment of fat toxicity

recovery of normal acute Insulin

response to intraveonus glucose load
one month after BPD in type 2
diabetes patients with BMI > 35 kg/m?




1. the duodenal bypass causes a favorable
changes in incretin hormone pattern

2. the myocellular fat depletion causes the
return to glucose as fuel source, and thus
restoration of insulin sensitivity

3. the B-cell after BPD produces less insulin, but
IS able to increase insulin secretion according
to needs, as it happens in pregnancy




CLINICAL RESEARCH STUDY
THE AMERICAN

JOURNAL of
MEDICINE @

Weight and Type 2 Diabetes after Bariatric Surgery:

Systematic Review and Meta-analysis
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RESULTADOS

Study Characteristics
GB VBG GBP

BPD/DS

Total studies n. 158 159 221
N. Of RCT studies 10 12 13
Evidence level 1 7(713#) 3(120#) 2(137#)

Evidence level 2 22 24 27

*RCT=randomized controlled trial
#= N. of patients

48




RESULTADOS

Efficacy Outcomes
Treatment Arms with Outcome at 2 y
GB VBG BPD/DS
BMI (kg/m2) -9.6 -13.8 -20
% EBWL 43.8 55.5 : 56

Treatment Arms with Outcome at 22 y

GB  VBG BPD/DS
BMI (kg/m2) 12 -145 17.5
% EBWL 48.9 56.4 . 73.7




RESULTADOS

Efficacy for Improvement in Diabetes Outcomes

Treatment Arms with Outcome at 2 y
GB  VBG

BPD/DS

T2D resolved 56.7 79.7
T2D unchanged 18 12

Treatment Arms with Qutcome at =2 y

GB VBG

95
1.8

BPD/DS

T2D resolved 58.2 77.4
12D unchanged 24.7 10.1

95.8
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INDICACOES

eConsiderar IMC, comorbilidades associadas, etnicidade
(Asiaticos), trajectoria da historia do peso e resposta da

diabetes e comorbilidades a terapia medica optima




Elegibilidade e prioritizacao para para cirurgia
baseado na faléncia de terapéuticas medicas
para perda de peso e controle da doenca

IMC Elegibilidade cir. Prioratizacao cir.

< 30 kg/m?2 Nao \ETo
30-35 kg/m?2 Sim — condicional Nao
35-40 kg/m2 Sim Sim — cond
> 40 Kg/m?2 Sim Sim

Cond. HbAlc> 7,5 % ou associacao comorbilidades




Factores a considerar quando: se escolhe um
PrOCESSO Cirtrgico em doentes com diabetes
tipo 2

ePericia e experiéncia nos processos cirurgicos bariatricos

ePreferéncia do doente quanto a valorizagao do risco
beneficio

eFactores de risco cirurgicos associados ao doente e seu
estado de saude

eReversibilidade e simplicidade do processo

eA duracao da diabetes tipo 2 e o grau da funcao
residual das celulas

eRegime de follow-up para o processo e compromisso do
doente em aderir.




CONSIDERACOES

Tratamento da Diabetes

Cirurgia bariatrica € uma forma de tratamento apropriada para
doentes com diabetes tipo 2 e obesidade( BMI =/> 35 kg/m2)
gue nao atinjam os objectivos com a terapia medica,
particularmente quando ha outras doencas associadas. Em

certas circunstancias os doentes com IMC entre 30 e 35
podem ser eleitos para cirurgia (HbA1c > 7,5%, ou presenca
de outras comorbilidades- HTA, dislipidemia, apneia sono).
*A cirurgia deve ser considerada como complementar a
terapéutica medica na reducao do risco microvascular e
cardiovascular.

*Os doentes devem ser avaliados e manuseados por teams
experientes.




CONSIDERACOES

O controle glicemico deve ser optimizado
perioperatoriamente e monitorizados de perto apos cirurgia

eSuplementacao nutricional deve ser realizado apos cirurgia

A parte dos processos convencionais agora em uso, novas
técnicas devem ser pesquizadas e devem ser introduzidas

quando suportadas pela evidéncia

A seleccao do processo requer uma apropriada avaliagao
do risco/beneficio de cada operacao como parte de um
processo para seleccionar a opgao cirurgica individualmente.

eDeve haver um estudo pré-operatorio minimo
eHbA1C

oGlicemia, Insulina




CONSIDERACOES

oIMC

eCircunferéncia abdominal

eEstado da retina

eEstado renal

eFuncao hepatica

ePerfile lipidico

eMedidas da pressao arterial

eExame dos pés

eDocumentacao medicacao (HTA, Lipidicos, glicemia)
ePeptideo C

ePesquiza autoanticorpos (anti-GAD)




CONSIDERACOES

eTodos os estudos longitudinais devem incluir estudos
de qualidade de vida

eDeve ser reconhecido que um periodo prolongado de
normalizacao de glicemia tem beneficio, mesmo que
haja uma recaida

A cirurgia deve ser integrada como opcao terapéutica
no algoritmo do tratamento da diabetes mellitus tipo 2,
juntamente com as alteracoes do estilo de vida e
terapia farmacologica
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