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Stentli hasta: Kanasin mi?
Tikansin mi?
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- Stentler

+ Antiplatelet ajanlar

* Perioperatif dohemde stent frombozu
- Onlemek igin neler yapilabilir

+ Gelecekte bir umut 15191 var mi?



* Perkitan koroner girigim yapilan
hastalarin yaklasik 7% 5" i 1 yil
iginde non-kardiyak cerrahi
gegirmektedir



» Bildirilen stent trombozu
olgularinin yaklagik %40 |
perioperatif siregte
gerceklesmektedir



» 60 yasinda erkek hasta

+ HT(3 yil), DM (2 yildir takipsiz)
+ 2006'da MI, LAD stent

+ 2011'de MI, RCA'ya 2 stent

- Asemptomptomatik

» Ecopirin 100 mg

» Beloc 50 mg

* major urolojik operasyon
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~ Coronary artery
located on the
surface of the heart

Artery cross-section
Narrowed ~ Plaque
artery




KORONER STENTLER

- Metal stentler (BMS)
+ Ilach stentler (DES)



Post-
intervention

3-Month

follow-up %

Stent yerlestirme

Endotel hasari-yabanci
cisim algisi
Trombojenik ylizey
Re-endotelizasyon

sureci (yatay
endotelizasyon

Neo-intimal hiperplazi
(dikey-endotelizasyon)

Stent trombozu
Restenoz



Degisen Gundem

- BMS -Restenoz

- Ilk jenerasyon DES — DAPT ve stent trombozu

+ DES'de hedef Fonksiyonel endotelyal ylizey
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aspirin + klopidogrel



ANTIPLATELET TEDAVI

» Siklooksijenaz inhibitérleri  ASA (aspirin)
NSAIDs

<+ ADP reseptor antagonistleri (P2Y12)

Klopidogrel (Plavix®)
Prasugrel (Effient®)
Cangrelor

Ticagrelor

<+ 6p IIb/IIIa reseptor antagonistleriTirofiban (Aggrastat®)
Abciximab (ReoPro®)

Ebtifibatide (Integrilin®)



Perioperatif Donemde Stent
Trombozu
+ I- Antiplatelet ajanlarin kesilmesi

» TI- Perioperatif siireg
+ ITT- Yetersiz re-endotelizasyon siresi



Perioperatif Donemde Stent
Trombozu

» IT- Antiplatelet ajanlarin kesilmesi
(operasyon stireci olmaksizin)



Cumulative stent thrombosis

Premature antiplatelet therapy discontinuation 80.78 (29.90-269.60) <, 00N
Renal failure 6.49 (2.60-16.15) <001
Eifurcation lesion 6.42 (2.93-14.07) <. 001
Diabetes 3.71(1.74-7.89) 001
Left ventricular gjection fraction per 10% decrease 1.08 (1.05-1.15) <. 001
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Figure 2. Kaplan-Meier curves of mortality from 1 to 12 months
after Ml among those who continued and those who discontin-
ued thienopyridine therapy at 1 month after MIl. The Kaplan-
Meier mortality plots show the rate of death for those who con-
tinued thienopyridine therapy (solid line) and those who did not
(dashed line). The origin is at the time of the patient’s MI, but
the lines begin at the 1-month assessment point.



Figure 1 Cumulative incidence of stent thrombosis after discontinuation of clopidogrel therapy over a 4-year period

Cumulative incidence
of stent thrombosls (%)
6 months
157 Patlents who discontinuad clopldogral therapy
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Years after procedure
No. of patients
Off clopidogrel 0 1,277 3,034 2,530 1,373
On clopidogel 6,816 5,181 1,074 398 116




ASA rebound

- Inflamatuvar protrombotik siireg
- TXAZ2 aktivitesinde artis
- Endotelden NO saliniminda azalma

- Trombosit adhezyon ve aggregasyonunda
artis



+ ASA kesildikten sonra
- Koroner olay gelismesi ortalama 8.5 gtin
- Serebral olay gelismesi 14 giin sonra

- Periferik vaskiiler olay gelismesi 26 gtin
sonra



Perioperatif Donemde Stent
Trombozu

I- Antiplatelet ajanlarin kesilmesi
(operasyon sireci olmaksizin)

IT- Perioperatif siireg



Perioperatif siregte
koagtilasyona egilim
- Sempatik sistem aktivasyonu
- Trombosit aktivasyonu, adhezyon artisi

- Fibrinoliz azalmasi (PAI-1 artisi)

- Prokoaglilan faktorlerde artis (FVII, X,
trombin)

- Sitokin ve inflamatuvar medyatorlerde
artis

- Vazospazm



Perioperatif Donemde Stent
Trombozu

* I- Antiplatelet ajanlarin
kesilmesi (operasyon sireci
olmaksizin)

» II- Perioperatif siregte
antiplatelet ajanlarin kesilmesi

» ITI- Yetersiz re-endotelizasyon
suresi



Figure 3 Rate of major adverse cardiaceventsin relation to time
elapsed from stent insertion to noncardiac surgery
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The figure suggests a high incidence of MACEs when noncardiac
surgery occurs in the first 2 months after bare metal stent placement,
whereas for drug-eluting stents, the incidence of MACEs remains
elevated even after 1 year after coronary intervention (previously pub-
lished Anesthesiology Cover October 2008;109). MACEs, major
adverse cardiac events. (lll) Bare metal stents, (@) drug-eluting stents.



Preoperatif siiregte ne
yapilabilir??

- Stent yerlestirmemek
* Balon anjioplasti, BMS, CABG

» En riskli donemde elektif operasyonlari
ertelemek

* Hastanin mevcut antiplatelet tedavisine
devam etmek

» Kanama ve tromboz risklerini ekipge iyi
degerlendirmek

* Hasta ve yakinlarini karar asamasina dahil
etmek



Stent Trombozu Risk Faktorleri

* Hastaya Bagli Faktarler

- TIleri yas

- DM

- Bobrek yetmezligi

- Koti sol ventrikil fonksiyonu
- Obezite



Stent Trombozu Risk Faktorleri

-+ Stent ve yerlesimine bagli faktorler

- Tipi

- Uzunlugu

- Sayisi

- Capi

- Bifirkasyonda yer almasi

- Sol ana koroner ve LAD’ de bulunmasi

- Akut koroner sendrom sirasinda yerlestirilmesi
- Gelisen restenoz

- Intrakoroner radyasyon (Brakiterapi)
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‘;(7)41@ >30 5>K>4 olmasy; iglem sonrasi kan basinci, nabiz, EKG, elektrolit kontrolii yapilmas: onerilir.

( ) Hastaya kontraendikasyon yoksa iglem oncesi dozu kan basinci ve nabza gore titre edilerek (miisaade
ederse arttinlarak) kalp hizi 60-70/dk olacak gekilde baglanmasi ve iglem sonrast devam

edilmesi onenlir.
oroner arter hastali olan hastalarin miimkiinse asetilsalisilikasit (ASA) altlnda opere olmasi onerilir,
eger kesilecek olursa miimkiin olan en yakin zamanda yeniden basl 1

( ) Hastaya iglem sonrasi fazla siv1 yiiklenmemesi ve gereginde i.v. diiiretik yapilmasi onerilir.

( ) Postop yogun bakim takibi onerilir. (Yakin hemodinamik takip amaciyla)

( ) Hastaya islemden en az 1 hafta 6nce statin baglanmasi onerilir.

( ) Pacemaker ve ICD’si olan hastalarda miimkiin oldugunca iglem yerinden uzak ¢ahgilmas: ve bipolar
koter kullanilmast nerilir, [slemden birgiin 6nce pil firmasina haber verilmesi dnerilir (Hastanin pil
kartinda numarasi vardir, Medtronic marka cihazlar i¢in 31423"0i arayabilirsiniz.)

( ) Romatizmal kalp hastalig1 olan veya protez kapagt olan hastalar igin iglemden once infektif endokardit
profilaksisi yapilmasi onerilir,

( ) Hastaya Clexane  x1baglanmasi onerilir,

() Hastani coumadin tedavisinin kesilmesi ve INR < olunca hastaya Clexane x1 baglanmasi

- onerilir,
— ( ) AF’si olan hastalann ilk agamada hedef kalp hiz1 < 110'diir.

( ) Hasta taburcu oldugunda kardiyoloji poliklinigine bagvurmast nerilir.
Gereginde rekonsiiltasyonu uygundur.




Perkiitan koroner girisim sonrasi
cerrahi islem gereksinimi

/N

Elektif Acil
Balon anjioplasti 2-3 Riski degerlendir

hafta Hastay: ve ailesini
BMS 1-3 ay bilgilendir

DES 6-12 ay



Kanama Riski Tromboz Tedavi Yaklasimi
Riski
Orta Ikili antiplatelet tedaviye devam
Cilt lezyon eksizyonu
Katarakt, endoskopik Yiiksek Ikili antiplatelet tedaviye devam
girisimler
Orta Klopidogreli 5 giin once kes, ASA devam, ikili
Diger tiim operasyonlar tedaviye en erken zamanda basla
Yiiksek Ikili antiplatelet tedaviye devam, degilse
klopidogreli 5 giin 6nce kes, ASA devam, ikili
tedaviye en erken zamanda basla veya
“kopriileme” yap
(Beyin ve MS Orta Miimkiinse ASA ile devam, degilse ikili
operasyonlari, retina antiplatelet tedaviyi kes ve en erken zamanda
cerrahisi) (aort basla
anevrizmasi, prostat, Viiksek

akciger, karaciger
operasyonlart)

“Kopriileme” yap




Riskli pencere ve koprileme

* Heparin, DMAH

» Tirofiban (Aggrastat)

» Ticagrelor (Brilinta)

* Flurbiprofen (2x50 mg) 24 st dénce kes



Heparin veya LMWH

- Tyi bir képrileme ajani midir?
* Faydasi gosterilebilmis midir?
» Zararh olabilir mi?
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ELSEVIER Europesn journal of Credio-thoracic Surgury 30 (2006) 793 796

Perioperative in-stent thrombosis after lung resection performed
within 3 months of coronary stenting

Pierre-Yves Brichon?, Philippe Boitet ®, Antoine Dujon©, Jerome Mouroux ,
Christophe Peillon”, Marc Riquet', Jean-Francois Velly?, Hans-Beat Ris™"

Son 3 ayda BMS yerlestirilmis 32 akciger
rezeksiyonu yapilan hasta

Bitin hastalarda 7-10 glin 6nce
klopidogrel kesilmis

11 hastada aspirin de kesilmis
Bitun hastalara LMWH verilmis
3 hastada (%9) stent trombozu




] Cardiovasc Pharmacol Therapeut 10(4):273-280, 2005

Heparin Therapy Leads to Platelet Activation
and Prolongation of PFA-100 Closure Time

Marlene S. Williams, MD, and Ladina S. Ng’alla, BSc



Heparin veya LMWH

- Tyi bir képrileme ajani midir?
* Faydasi gosterilebilmis midir?
» Zararh olabilir mi?

- Trombositleri aktive eder

- ‘heparin rebound’ LMWH antikoagtilan
etkisi sonlandiktan sonra trombosit
aktivasyonu etkisi devam eder



Guidelines for Perioperative Cardiovascular Evaluation
and Management for Noncardiac Surgery (JCS 2008)
— Digest Version —

JCS Joint Working Group

Table 4. Recommendations Regarding PCI and Patient
Management Prior to Noncardiac Surgery

7. When patients with DES must discontinue thienopyridine ther-
apy for surgical procedures, they should continue aspirin ther-
apy whenever possible, and should resume thienopyridine
therapy promptly after surgery. When all antiplatelet agents
must be discontinued, it is preferable that patients be treated
with heparin. However, there is no evidence of prevention of
in-stent thrombosis by heparin therapy in patients receiving
DES or bare metal stents, and heparin therapy is empirically
conducted in many institutions in Japan.
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Riskli donem-Kaoprileme

* Heparin, DMAH

» Ticagrelor (Brilinta)

» Tirofiban (Aggrastat)

* Flurbiprofen (2x50 mg) 24 st dénce kes



Yeni ADP reseptor antagonistleri

Ticagrelor - PO, yari omri 9-12 saat,
reversibl- direkt etki



Inhibition of Platelet Aggregation (IFA) %
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Riskli donem-Kaoprileme

* Heparin, DMAH

» Ticagrelor (Brilinta)

» Tirofiban (Aggrastat)

* Flurbiprofen (2x50 mg) 24 st dénce kes



British Journal of Anaesthesia 104 (3): 28591 (2010)
doi:10.1093/bjafaep373 Advance Access publication January 3, 2010

CARDIOVASCULAR

Urgent surgery in patients with a recently implanted coronary
drug-eluting stent: a phase 1I study of ‘bridging’ antiplatelet
therapy with tirofiban during temporary withdrawal of clopidogrel

S. Savonitto!'*, M. D’Urbano’, M. Caracciolo!, F. Barlocco®, G. Mariani*, M. Nichelatti’,
S. Klugmann' and S. De Servi’



» 30 acil hastaya tirofiban ile kopriileme

- Son 6 ay iginde DES

- Son 1yil igcinde DES + yiiksek risk

* Klopidogrel 5 giin once kesiliyor

» 1 glin sonra hasta yatirilarak tirofiban
inf (ilk 30 dak 0.4 g/kg/dk, sonra 0.1
g/kg/dak) baslaniyor, ameliyattan 4 saat
once sonlandiriliyor



» Tirofiban inf. ayni rejimle ameliyattan 2
saat sonra baslaniyor, klopidogrel hasta
oral alinca 300 mg dozda baslaniyor ve 6
saat sonra tirofiban inf kesiliyor

» Higbir hastada kardiyak olay, MI
gorilmemis, reoperasyon gerektiren
kanama da olmamis



Kanasin mi?

+ Tek basina ASA kanama miktarini %2-20
arttirabilir

- Tkili antiplatelet tedavi ile kanama riski
daha yiiksek (7%30-50)

* Transfizyon miktar: artabilir
» Cerrahi sonu¢ ve mortaliteye etki yok



Tikansin mi?

+ Stent frombozu %40 a yakin
siklikta perioperatif siiregte

» Stent frombozuna bagl MI
mortalitesi %65 e yakin



Pobyvird gyrrolidone
Poly L-Lactide, 50/50
Stent strut

0% Protecting Layer
33% Fast release

‘_

«36% Slow release

_




Stent teknolojisindeki gelismeler

» I.jenerasyon (sirolimus, paclitaxel)
» IT.jenerasyon (zotarolimus, everolimus)

-+ III. jenerasyon
- Cati (kobalt-krom, titanyum, eriyebilir stentler)
- Polimer (polimer icermeyen, ince, eriyebilir)
- Tlag
» Biolimus, supralimus

« Salinim siiresinin kisalmasi
» Endotel koruyucu



Endotel koruyucu stentler

Stent strut
AAALALLDLNA

~ Moncclonal
antbodies

Endotnelial

progenitor cells
Lumen



Catheterization and Cardiovasscular Interventions B2E871-E878 (2013}

Two-Week Interval Optical Coherence Tomography:
Imaging Evidence on Neointimal Coverage
Completion After Implantation of the Endeavor
Zotarolimus-Eluting Stent

Makoto Nishinarl, mo, mo, Takao Shimohama,” mo, po, Taikl Tojo, mo, Fro,
Takaaki Shiono, wo, Fro, Hisahito Shinagawa, mp, #no, Ryo Kameda, wp,
Naoyoshi Aoyama, mo, pro, and Tohru lzumi, so, mo

Fig. 4. Representative images of optical coherence tomogra-
phy. Panel A: At week 2 after E-ZES implantation, a few stent
struts were covered with the neointima. Panel B: At week 4
after E-ZES implantation, half of its struts were covered with
the very thin neointima. Panel C: At week 6 after E-ZES im-
plantation, the E-ZES struts are still covered with the thin

neointima as observed at 4 weeks. Panel D: At week 8 after
E-ZES implantation, two-thirds of its struts were covered with
the thinner neointima. Panel E: At week 10 after E-ZES im-
plantation, its struts were almost completely covered with the
high-signal neointima.
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Fig. 3. Time-course changes in the mean percentages of
stent strut coverage.



Evaluation in 3 Months Duration of Neointimal
Coverage After Zotarolimus-Eluting Stent
Implantation by Optical Coherence Tomography

The ENDEAVOR OCT Trial

Post-
intervention

3-Month
follow-up

Flgure 2. Representative Serial Optical Coherence Tomography Images

Neointima were covered at well-apposed struts (left), malapposed struts (middle), and struts at bifurcation (right).




