Bariyatrik Cerrahi

Prof.Dr. Ahmet Corakci
Ufuk Tip Fak.
End.ve Met.BD



Insanlik giderek sismanliyor

Gelecek

- gland

S oy 504 - - Mauritius

S e

a > 40 - | Australia

% S 804~ Brazil
N

q) Ay =

o= 20 g,

3 404 3

S S : 2030

S = 0- 2020

o

Kopelman PG. Nature 2000; 404, 635-643



Tiirk Toplumunda BKI Gruplari Degisimi
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Obezite neden onemlidir ?

Obezite ve Kronik Metabolik Hastaliklar Obezite ve Mortalite iliskisi
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Obezite-Tip 2 DM

* Obezite Tip 2 diyabette primer risk faktorudur
* Tip 2 diyabetli bireylerin % 85’i obezdir
« Ciddi obezitesi olanlarda Tip 2 diyabet riski

— Kadinlarda 93 kat

— Erkeklerde 42 kat artmistir

Ann Intern Med 1995;122:481—6. , Diabetes Care 1994;17: 961—9. , Prev Med 2007;45:348—52.5



Bariyatrik—metabolik cerrahi

Bariatrik cerrahi yunanca “baros” yani kilo
kelimesinden gelmektedir

Kilo kaybl saglayacak cerrahi girigsimleri tanimlar

Ancak gercekte kilo kaybi cerrahinin
sonuclarindan sadece birisidir

Bariatrik cerrahi metabolik bozukluklari da
duzeltmektedir

Bu metabolik degisikliklerin bir kismi kilo
kaybindan bagimsiz gerceklesmektedir

Bu nedenle “bariyatrik-metabolik cerrahi” terimi
ileri surtlmektedir



ABD’de 179000

Bariyatrik Barlatrlk Cerrahl

Cer..% 34 Roux enY,

7#42 SEE) L Gastrik restriktif operasyonlar
— Laparoskopik ayarlanabilir gastrik bant
— Sleeve gastrektomi
— Vertikal bantli gastroplasti

« Malabsorptif operasyonlar
— Biliopankreatik diversiyon
— BPD + duodenal switch

« Malabsorptif/restriktif operasyonlar
— Roux-en-Y gastrik bypass
— Mini-gastrik bypass

Ann Surg 2006; 243: 181-88.



Biliopankre
diversiyon

Bariyatrik Cerrahi

b

Roux-en-Y gastrik
bypass

vertikal rezeksiyon;
‘sleeve gastrektom/’ veya
‘duodenal switch:

Nat Rev Endocrinol. 2010 February ; 6(2): 102—-1009.




Bariatric Surgery versus Conventional
Medical Therapy for Type 2 Diabetes

Geltrude Mingrone, M.D., Simona Panunzi, Ph.D., Andrea De Gaetano, M.D., Ph.D.,
Caterina Guidone, M.D., Amerigo laconelli, M.D., Laura Leccesi, M.D.,
Giuseppe Nanni, M.D., Alfons Pomp, M.D., Marco Castagneto, M.D.,

Giovanni Ghirlanda, M.D., and Francesco Rubino, M.D.

60 T2DM hastasi
« 30 ila 60 yas
 BKI =235 kg/m2

* DM remisyonu: ilagsiz, APG < 100
mg/dl, HbAlc < % 6,5

N Engl J Med 2012;366:1577-85.
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Figure 2. Glycated Hemoglobin Levels during 2 Years of Follow-up.
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Bariatric Surgery versus Conventional
Medical Therapy for Type 2 Diabetes

Geltrude Mingrone, M.D., Simona Panunzi, Ph.D., Andrea De Gaetano, M.D., Ph.D.,
Caterina Guidone, M.D., Amerigo laconelli, M.D., Laura Leccesi, M.D,
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2 yil sonunda remisyon
—Medikal tedavi: % 0
—RYGB: % 75
—BPD: % 95

N Engl J Med 2012;366:1577-85.



Bariatric Surgery versus Intensive Medical
Therapy for Diabetes — 3-Year Outcomes

STAMPED vestigators
(i

* 150 obez ve kontrolsuz DM hastasi

* Yas ortalamasi 488 yil, % 68 kadin

« Baslangic ortalama HbA1c % 9.3x1.5

» Baslangic ortalama BKI: 36.0+3.5 kg/m2

* Yogun medikal tedavi veya yogun
medikal tedavi ile birlikte Roux-en-Y
gastrik bypass veya sleeve gastrektomi
olarak randomize ediliyor

 Primer sonlanim noktasi HbA1c < % 6

March 31,2014, at NEJM.org.DOI: 10.1056/NEJM0a1401329



Bariatric Surgery versus Intensive Medical
Therapy for Diabetes — 3-Year Outcomes
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Bariatric Surgery versus Intensive Medical
Therapy for Diabetes — 3-Year Outcomes

3 yilda primer son noktaya ulasim:

 Medikal tedavi grubu: % 5
« RYGB grubu: % 38
 SG grubu: % 24

March 31,2014, at NEJM.org.DOI: 10.1056/NEJM0a1401329



SOS STUDY: Gastrik bant, vertikal bant-gastroplasti, gastrik
bypass ve cerrahi disi tedavi karsilastiriimasi-2007
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SOS STUDY: Diabetes Mellitus

(@) SOS. Remission from diabetes over 2 and 10 years
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Diabetes and Weight in Comparative Studies of Bariatric
Surgery vs Conventional Medical Therapy: A Systematic
Review and Meta-Analysis

« > 12 ay calismalar
* 16 calisma
« Bariatrik cerrahi 3076 hasta
— Ortalama BKi: 40,9 kg/m2
— Ortalama yas: 47
— % 72 kadin
« Konvansiyonel tedavili ya da tedavisiz hasta 3055
— Ortalama BKI: 39,4 kg/m2
— Ortalama yas: 48,6
— % 69 kadin

OBES SURG (2014) 24:437—455




Diabetes and Weight in Comparative Studies of Bariatric
Surgery vs Conventional Medical Therapwv: A Svstematic
Review and Meta- Analvsis

Table 4 Excess weight loss and diabetes remission

Study %EWL? T2DM remission rate

Mean % (N)

Banatric Conventional Barainc Conventional P value®
Sjostrom et al. [40] 572 =03 72.0 (342) 21.0 (248) <0.001
O’Brien et al. [41] 83.9 23.5 93.0 (15) 46.7 (15) <0.01
Dixon et al. [42] 62.5 49 73.0 (30) 13.0 (30) <0.001
Hofso et al. [43] 64.5 20.2 79.0 (14) 0.0 (6) <0.005
Adams et al. [44] 69.6 19 78.7 (61) 26(114) <0.001
Serrot et al. [45] 91.7 33 64.7 (17) 0.0 (17) <(0.001
Martins et al. [46] 69.8 238 67.0 (6) 36.8 (38) NS (0.17)
laconelli et al. [47] 624 29.8 + 100.0(22) 45.0 (28) <0.001
Scopinaro et al. [48]° 94.6 0.0 83.0 (30) 0.0 (38) <0.001
Leonetti et al. [49] 798 =97 80.0 (30) 0.0 (30) <(.001
Mingrone et al. [50] 79.0 2| 85.0 (40) 0.0 (20) <0.001
Heo et al. [51] 62.9 247 57.1 (84) 9.5 (21) <(0.001
Doman et al. [52] 85.1 =26 65.0 (29) 34 (29) <0.001
Leslie et al. [53] 67.0 —0.6 + 382 (152) 17.4 (115) <0.001
Schauer et al. [54]* 82.8 16.8 39.4 (99) 12.0 (41) <0.005
Ikramuddin et al. [35] 91.9 29.0 49.0 (57) 19.0 (57) <0.001
Overall 753 11.3 63.5 (1,028) 15.6 (847) <0.001
(Range) (57.2-94.6) (—5.7-29.8) (38.2-100.0) (0.0-46.7)

OBES SURG (2014) 24:437-455




Diabetes and Weight in Comparative Studies of Bariatric
Surgery vs Conventional Medical Therapy: A Systematic

Review and Meta-Analysis

T2DM remisyon
orani

« Cerrahi grubu;
% 63,5

« Konvansiyonel
grup; % 15,6

(p<0.001)

656
570

T20M Remit by RCT  T2DM remit by 0BS

OBES SURG (2014) 24:437-455




Bariatric surgery and its impact on cardiovascular disease and mortality: @mm
A systematic review and meta-analysis

Chun Shing Kwok “"‘1 Ashish Pradhan ®, Muhammad A. Khan ¢, Simon G. Anderson ¢, Bernard D. Keavney ¢,
Phyo Kyaw Myint ', Mamas A. Mamas &, Yoon K. Loke "

* 14 calisma

« 29,208 bariatrik cerrahi hastasi
* 66,200 kontrol

* Ortalama yas 48

* % 30 erkek

» Takip suresi 2 ila 14.7 yIl

International Journal of Cardiology 173 (2014) 20-28




Mortalite Riski

Odds Ratio

Odds Ratio

Study or Subgrou Weight 1V. Random_. 95% CI 1V. Random. 95% ClI
1.1.1 Adjusted Estimates
Adams 2007 9.8% 0.60 [0.49, 0.73] T
Arteburn 2013 5.6% 0.54 [0.23, 1.28] - =1
Busetto 2007 6.0% 0.36 [0.16, 0.80] - =
Flum 2004 9.7% 0.67 [0.53, 0.84] -2
Maciejewski 2011 8.8% 0.94 [0.64, 1.39] -
Miranda 2012 9.7% 0.76 [0.60, 0.96] ]
Peeters 2007 4.5% 0.28 [0.10, 0.82] -
Scott 2013 7.5% 0.60 [0.34, 1.06] o
Sjostrom 2007 and 2012 9.5% 0.71 [0.54, 0.93] =
Sowemimo 2007 6.8% 0.18 [0.09, 0.35] =S
Subtotal (95% CI) 77.7% 0.60 [0.49, 0.74] 0
Heterogeneity: Tau® = 0.05; Chi*=24.76, df = 9 (P = 0.003); 1?2 = 64%
Test for overall effect: Z = 4.90 (P < 0.00001)
1.1.2 Unadjusted Estimates
Adams 2012 6.4% 1.25 [0.60, 2.58] B I
Christou 2004 51% 0.11 [0.04, 0.29] -
Gentileschi 2012 1.6% 0.09 [0.01, 0.83] <
Johnson 2013 9.2% 0.20 [0.15, 0.27] -
Subtotal (95% Cl) 22.3% 0.26 [0.08, 0.80] -
Heterogeneity: Tau? = 1.05; Chi2 = 24 21, df = 3 (P <0.0001); 12 = 88%
Test for overall effect. Z = 2.35 (P = 0.02)
Total (95% CI) 100.0% 0.48 [0.35, 0.64] E \

e 2. . 2 _ - g . t i y
Heterogeneity: Tau® = 0.23; Chi? = 92.77, df = 13 (P < 0.00001); 1> = 86% 005 o 5 20

Test for overall effect: Z = 4.83 (P < 0.00001)
Test for subgroup differences: Chiz2=2.11,df =1 (P =0.15), I7=52.7%

Favours sur Favours no surgery

International Journal of Cardiology 173 (2014) 20-28



Myokard infarktusu riski

Odds Ratio Qdds Ratio
Study or Subgroup Weight IV, Random, 95% Cl IV, Random, 95% CI
Adams 2007 26.4% 0.51[0.36, 0.73] -
Johnson 2013 169%  032(0.19,054] —r—
Scott 2013 23.0% 0.59(0.40, 0.88] —
Sjostrom2007 and 2012 34.7% 0.670.54, 0.83] L

| 1
| |

t
0.2 : 1 2 9
Favours surgery  Favours no surgery

Total (95% CI) 1000%  0.54[0.41,0.70] = 3 |
|

Heterogeneity: Tau® = 0.04; Chi*=7.23, df = 3 (P = 0.06); I* = 58%
Test for overall effect: Z = 4.47 (P < 0,00001)

International Journal of Cardiology 173 (2014) 20-28




Inme Riski

Qdds Ratio Odds Ratio
Study or Subgroup Weight IV, Random, 95% CI IV, Random, 95% CI
1.2.1 Adjusted Estimates
Adams 2007 19.1% 0.41[021, 0.79] "
Scott 2013 32.7% 0.54 [0.44, 0.67] -
Sjostrom 2007 and 2012 30.9% 0.71[0.54, 0.94] =
Subtotal (95% Cl) 827%  0.58[0.45,0.74] &
Heterogeneity: Tau* = 0.02; Chi*=3.56,df =2 (P=0.17); I* = 44%
Test for overall effect: Z = 4 33 (P < 0.0001)
1.2.2 Unadjusted Estimates
Johnson 2013 17.3% 0.17 [0.08, 0.35] ¢=
Subtotal (95% Cl) 17.3% 0.17 [0.08, 0.35] -
Heterogeneity: Not applicable
Test for overall effect: Z = 4.80 (P < 0.00001)
Total (95% CI) 100.0% 0.46 [0.30, 0.69] i )
Heterogeneity: Tau? = 0.13; Chi* = 14.18, df = 3 (P = 0.003); I = 79% A f 1 2 5
Test for overall effect: Z = 3.66 (P = 0.0003) Favourssugery  Favours no surgery

Test for subgroup differences: Chi* = 995, df =1 (P = 0.002), I = 89.9%

International Journal of Cardiology 173 (2014) 20-28




KV Olay Riski

QOdds Ratio Odds Ratio
Study or Subgroup Weight IV, Random, 85% ClI IV, Random, 85% ClI
1.3.1 Adjusted Estimates
Adams 2007 10.9% 0.43[0.14, 1.31] ¢ .
Scott 2013 29.1% 0.58[0.37, 0.95) —_—
Sjostrom 2007 and 2012 36,8% 0.66 [0.49, 0.89] —_
Subtotal (95% Cl) 76.9% 0.63 [0.49, 0.80] ‘

Heterogeneity: Tau? = 0.00; Chi*= 061, df =2 (P=0.74); " = 0%
Test for overall effect: Z = 3.68 (P = 0.0002)

1.3.2 Unadjusted Estimates

Johnson 2013 23.1% 0.26 [0.14, 0.48] ——
Subtotal (95% Cl) 23.4% 0.26 [0.14, 0.48) e
Heterogeneity. Not applicable
Test for overall effect. Z2=4.29 (P < 0.0001)
Total (95% CI) 100.0% 0.49[0.32, 0.79] ‘ ),
ity s ‘Chi*= = — ‘= t $ } t
Heterogeneity: Tau . 0.10; Chi*=7.33, df = 3 (P = 0.06), I* = 59% 09 ~—5— 1 5 !
Test for overall effect. Z = 3.29 (P = 0.0010) Favours surgery  Favours no surgery

Test for subgroup differences' ChiP=672 df=1 (P =0010), I’ =851%

International Journal of Cardiology 173 (2014) 20-28




Obezite Cerrahisi
Sonuglari

Tam yanit (%) Duzelme (%)

Diyabet* 78 87
Hipertansiyon** 62 79
Uyku apnesi*** 78 86
Hiperlipidemi**** 66 95
NAY KH***** 83
Nekroinflamatuar aktivite ***** 93

* AmJ Med 2009; 122.:248-256. (621 ¢alisma 135126 hasta)
* JAMA 2004; 292:1724-1737 (136 calisma, 22094 hasta) | g
** Am J Med. 2009;122(6):535-42 (12 ¢alisma, 342 hasta) '
- Surg Obes Relat Dis. 2012 Mar 23
*****Dig. Dis. 28(1), 274-279 (2010). it
DM’de remisyon RYGB de > %40 ve %69 ,SG de %43 SG (ilag yok- ENDO 2015—
Kilo kaybi LAGB %18-22 ,SG %22-25, RYGB %25-28 ENDO 2015




Onemli sorun DM remisyon kriterleri. ...

Parsiyel remisyon: Aktif farmakolojik tedavi almadan en az 1 yil
APG’nin 100-125 mg/dl arasinda ve HbA1c'nin %6,5°'den dusuk
olmasi..

Tam remisyon: Aktif farmakolojik tedavi almadan en az 1 yil

APG’nin 100 mg/dl altinda ve HbA1c'nin %6,0'dan dusuk

olmasi..



T2DM Remisyonu ..ancak

Insulin rezistansi
Beta hucre fonksiyonunun iyilestiriimesi ile mumkundur

Beslenme tedavisi veya Bariyatrik cerrahiden sonraki 7
gun igcerisinde KC yaglanmasinda azalma ve Hepatik
Ins.sensi.nin normale donmesi sonucu APG normale
doner

8 hafta sora ise ilk faz ins.sekresyonu ve Max.ins.
Sekresyonu normale doner (Taylor R,Diabetes Care
2013)



Bariyatrik cerrahi
Potansiyel mekanizmalar

Klasik Model (LAGB) Yeni Modeller
 Mekanik
— Kisitl gida alimi « Fizyolojik (RYGB)
— Malabsorbsiyon — GIS-Beyin uyarilarda degisiklik
« Endokrin
* Noral

— GIS’den diger dokulara giden
uyarilarda degisiklik
(Pankreas,Karaciger,Kas gibi )

— Safra asitleri

— Intestinal Mikrobiota



Bariyatrik cerrahi sonrasi

bagirsak hormonlari

Ghrelin

CCK
GLP-1 (pestprandial)

PYY (postprandial)

Bile acids
Diet Change

Food Intolerance

Reduced totol ghrelin;
Confroversial, but no change in

acybghrelin levels
Mo change

Weight loss-independent
pastprandial increase

Increcsed postorandial PYY level;
Recluced body weight loss in PYY

knockout mice
Increcsed elosme bile acids

Decreased faf intoke, more fruits

|:|r'-d '-'H'ﬂﬂ'[ll:lhﬁ

Some dumping syncrome, usually
welkioleratea

Increased circulating ghrelin

No ehange

Increased circulating GLP-1 but
much less than RYGE or VSG

Mo change

Not reparled

Decrease bread intake and
increase in caloric liquids; Greater
fat infake and fewer fruils/

'mgﬂ'::blai than RYGE

Mare persistent and problematic

than RYGE; Mainly vomiting

Endocrine Reviews 2012; 33(4): 595-6.

Reduced fofal ghrelin;
Confroversial, but no change in

acybghrelin levels
Mol measured

Weight lossindependent increase

comparable fo RYGE

Increased postprandial FYY levels,
comparable to levels after RYGE

Increcsed plasma bile acids

Decreased fat infake, similar
lo RYGE

Litlle or none



Bariyatrik cerrahi sonrasi
fizyolojik degisiklikler
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Yeniden programlama
Diyabet remisyonu-I

 Foregut hipotezi: Intestinal foregut (hormonal yonden
cok aktif olan duodenum ve proksimal jejenum) sindirim
devamliligindan uzaklastiriliyor

— Ghrelinden zengin gastrik fundusun rezeksiyonu (BPD, Il ve SG)
veya bypassi (RYGBP) ghrelin saliniminda azalma

— Gidalarin erken terminal ileuma varisi T2DM'in kilo kaybindan
bagimsiz duzelmesine neden olmakta



Yeniden programlama
Diyabet remisyonu-I11I

 Hindgut hipotezi: Yenilen gidalarin distale hizl gecisi,
kilo ¥

— lleumda nutrient zengin kimus varli§i; gastrointestinal motiliteyi
!, gastrik bosalma hizini 4, ince barsak transiti { ve sonug gida
alimi | *

— Norohormonal mekanizmalar: PYY, GLP-1,GIP, norotensin ve
enteroglukagon (bazal ve yemek sonrasi salinimlari 1)

* Physiol Behav. 1984 Oct 33(4):601-9.
The effects of ileal transposition and jejunocileal bypass on food intake and Gl hormone levels in rats.
Koopmans HES, Ferri GL, Sarson DL, Polak JM, Bloom SE.




Bariyatrik Cerrahi Sonras1 Yeniden
Programlanan L hiicreleri

intestinal L hiicresinden salinan peptidleri yikima ugratan Dipeptidil
peptidaz IV |

Trigliseritlerin yikimi T, intestinal FFA’larin emilimini 4
insiilin sekresyonu T, insiilin sensitivitesi T
Safra asitlerinin distal ince barsak ve proksimal kolona hizli gecisi ile

— Intestinal L hiicrelerindeki safra asit reseptér 1 aktive ederek GLP-1 ve
CCK sekresyonunu artirir

— Farnesoid X reseptoru yolu ile FGF 19 aktive eder
 FGF 19-insulin benzeri etki (Glukoz yapimini azaltir vs.)
Intestinal mikrobiota degisiklik
— Gut mikroflorada degisiklik Obezite ve tip 2 DM’ye neden olabilir?

— Cerrahi sonrasi gut mikrofloradaki degisiklik kilo kaybi-metabolik
bozukluklarda iyilegsme ?

— Saglikli kigilerin intestinal mikrobiotasinin MetS’lu hastalara infuzyonu
ins.sensitivitesini iyilestirmistir



Obezite cerrahisi hasta secim kriterleri

lyi bilgilendirilmis, motive hasta

Cerrahi-digi kilo verme programlarinda yeterli kilo
kaybi saglamada basarisizlik

Kabul edileblilir cerrahi risk

Klinik ciddi obezite (BKI = 40 kg/m2)

BKI = 35 kg/m2 ve asagidaki ko-morbid durumlardan
bir tanesi

— Diabetes mellitus

— OSA

— Obezite iliskili kardiyomyopati

— Ciddi eklem hastaligi,Hpt.,Hiperlipidemi vs.
BMI< 35 kg/m2 yeterli veri mevcut dedil

Jensen MD et al .2013 AHA/ACC/TOS guidline,Circulation,2014;129:102-138



Bariyatrik Cerrahl

Basari oranini azaltan risk faktorleri

* lleriyas
* Cinsiyet (E)
. Diisiik BKI

« > 10 yil diyabet suresi

* Insilin kullanimi

* Yetersiz kilo kaybi ve tekrar kilo alma
« Cerrahi tipi

» Beta hlcre disfonksiyon derecesi

* Yetersiz inkretin stimulasyonu

Kontrendikasyonlari

Major depresyon veya psikoz
Yeme bozukluklari (Binge
eating)

Alkol veya uyusturucu
kullanmak

Anestezi riskini arttiran kalp
hastaligi

Ciddi koagulopatiler

Post.op. nutrisyonel ihtiyaclari
karsilayamayacak olmak

Tartigsmali alanlar

lleri yas (=65)
Geng yas(<18)



Bariyatrik cerrahi-1

Obez diyabetik hastalarda metabolik
kontrolu saglamada yararhdir

Yine diyabetli bireylerde sikca rastlanan
dislipidemi, hipertansiyon gibi ek risk
faktorlerini de olumlu yonde etkilemektedir
Hem obezite ve hem de diyabetle iligkili

komplikasyonlari ve mortaliteyi
azaltmaktadir

Bu durumda Tip 2 diyabetin tedavisi
cerrahi olmal~

HAYIR



7!% Bariyatrik cerrahi-2

Bariatric

Slll'gﬂﬂh

« Metabolik duzelmeyi saglayan bir¢ok ilag mevcut
« Calismalarin cogu randomize prospektif degil, kisa sureli
« Bariyatrik cerrahi tecrube gerektirir
— Tanimlanan dusuk mortalite oranlari iyi merkezler igindir
« Dduzeltici cerrahi gereksinimi hi¢ de az degildir
« Ekip isidir
— Hastalar yasam boyu takip edilmelidirler

« Tip 2 diyabet bariatrik cerrahi ile degisik derecelerde geriye
doner

— Ancak bu durum bir tam iyilik olarak degerlendiriimemelidir
cunku baslangictaki remisyonu takiben diyabet tekrar ortaya
cikabilir

— Tekrar T2DM gelisiminin en iyi goéstergesi“kilo alimi”dir



Bariyatrik cerrahi- Sonug

» Ulkemizde de bariatrik operasyonlarin sayisi
giderek artmaktadir

» Ulkemiz icin kilavuz ve ulusal hasta takip
programi olusturulmahdir

* Bugun icin beklenen yasam suresi uzun,
nispeten genc, ciddi obezitesi olan, diger
yontemlerin basarisiz oldugu ve deneyimli
cerrahlar tarafindan kabul edilebilir cerrahi
riske sahip hastalarda kullaniimalidir



