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Vaskiler Cerrahide
iskemik Onkosullama

Dr. Elif Basagan Mogol

Sunum Akisl

Vaskdiler cerrahide sorunlar ve profil

Vaskdler cerrahide risk azaltma yontemleri

iskemik kosullama
Vaskiiler cerrahide iskemik kosullama ile ilgili

galismalar

Olumsuz sonuglarin olasi nedenleri

v’ 65 yas
v' Arteriyel sorunlar
v’ Majér vaskiiler cerrahi

Klinik risk faktorleri
* Anjina pektoris

* Gegirilmis Ml

* Kalp yetmezligi

* Serebrovaskiler hastaliklar
* Renal yetmezlik

* Diabetes mellitus

Table . Relative Contribution of 29 Procedures to Adverse Events and Excess Length of Stay in Vascular surgery,
ACS-NSQIP 2005-2006

Average Proportion
Proportion Excess of Al
No.of | Adverse of All Length of Sty Excess
Procedures [ Event Adverse | forAdverse  Length of
Procedure (% ofTow)) | Rate (%) | Evencs (%) | Event(Days)  Say (%)
1. Lower excremity bypass graft 1425 286 291 78 242
2. Abdominal aortic reconstruction 2955 (184) | 238 197 102 216
3. Lower extremity amputation 1710106 [ 326 157 97 162
4. Carotid endarterectomy 4156 (25.8) 66 77 71 58
5. Thoracic aortic reconstruction IT7TZ07 470 42 141 63
6. Lower extremity thrombectomy 358 (22) 413 42 87 39
7. Lower extremity aneurysm repair 445 (2.8) 243 30 77 25
8. Lower extremity thromboendarterectomy 442 (2.7) 219 27 106 31
9. Arteriovenous anastomosis 634 (3.9) s 20 44 10
10. Intra-abdominal artery bypass graft 123 (08) 447 15 176 29
1. Thrombectomy of graft 203 (13) 241 14 67 10
12. Toe or foot amputation 181 (1.1) 260 13 134 19
13. Excision of infected graft in excremity 183 (1.1) 24 12 77 09
14. Intra-abdominal artery 139 (09) 230 09 55 05
thromboendarterectomy
15. Repair of interruption of inferior vena cava 45 (03) 622 08 25 21
16. Carotid or vertebral artery bypass graft 127 (08) 189 07 92 07
17. Upper extremity thrombectomy 75 (05) 320 07 82 06
18, Excision of infected graft in abdomen 35(02) s7.1 06 97 06
19. Lower extremity fasciotomy 36 (02) 528 05 61 03
20. lliac artery aneurysm repair 36 (0) 361 04 235 09
21 Intra-abdominal arcery thrombectomy 2(0.1) 59.1 04 405 16
22. Upper extremity bypass grafc 69 (04) 174 03 27 ol
23. Carotid or subclavian artery aneurysm repair 48.(03) 29 03 90 03
24. Splenic or mesenteric artery aneurysm repair 51(03) 196 03 19 ol
25. Axillary or brachial arery aneurysm repair 32(02) 219 02 346 07
26. Upper extremity amputation 2(0.1) 182 o1 150 02
27. Radial or ulnar artery aneurysm repair 9(0.1) 22 ol 70 004
28. Carotid or innominate artery thrombectomy 2101 95 ol 65 004
29. Upper extremity thromboendarterectomy 8(0.1) 125 003 10 0.003

Schilling PL, Surgical Innovation 2010
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Table 1. Risk of Ml and Cardiac Death Within 30 Days After Surgery'

Low Risk <1% Intermediate Risk 1%-5% High Risk >5%
Breast Abdominal Aortic/major vascular
Dental arotd Peripheral vascular
Endocrine Peripheral arterial angioplasty

Eye Endovascular aneurysm repair

Gynecology Head and neck

Reconstructive
Orthopedic—minor
Urology—minor

Hip and spine
Transplant—lung/iidney/liver
Urology—major

Per-op komplikasyonlar
> Ml

* Serebrovaskiiler olaylar
* Renal yetmezlik

« Olim

Schiefermuller, Angiology, 2013
Healy DA, Vasc Endovascular Surg, 2015

Komplikasyonlarin Nedenleri

* Plak rlptiru

* Hemodinamik instabilite

» Suprarenal veya jukstarenal klemp

* Reperflizyon

* Miyokardin oksijen gereksiniminin artmasi

* Hiperkoagilasyon

* Noroendokrin degisiklikler

* Anestezi etkisi

Korunma Yontemleri

Iskemik Kosullama

Ortak Etyolojik Mekanizma
iskemi / Reperfiizyon Hasarl

Delayed
preconditioning

* Remote ischaemic

iskemik Kosullama

Classical Delayed

« Ischaemic Perconditiening « Ischaemic
* Remote ischaemic | |  Remote ischaemic | | » Remote ischaemic

* Ischaemic
* Remote ischaemic

48-72h
[l |
||

03h <imin , _ 15-30min__

ER s | L L L Acute myocardial reperfusion

N A 7N 7

+ Cardiac surgery
+ Planned PCI

* Cardiac

« Cardiac surgery « STEMI « STEMI « STEMI

* Planned PCI * Cardiac surgery * Cardiacsurgery | | * Cardiac

« Cardiac * Cardiac * Cardiac transplantation
i i i * Cardiac arrest

* Cardiac arrest * Cardiac arrest

Murry CE, Circulation, 1986
Hausenloy D). Nat Rev Cardiol, 2016
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Uzak iskemik Kosullam

d

Uzak iskemik Kosullama
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Kalp Effects on myocardium Kalp Uzak sikemik kosullamaile :

Decreased infarct size. imoroved clinical outcomes

* RISK: reperfusion injury salvage kinase
* SAFE: survival activating factor enhancement

Lau JK, Heart, Lung, Circulation, 2016

* RISKyolagi (reperfusion injury salvage kinase) aktivasyonu
* SAFEyolagl (survival activating factor enhancement) aktivasyonu
« STAT 5 (kardiyoprotektif protein) SAFE yolaginin komponenti
* Protein kinase Ce (kardiyoproteksiyonda anahtar molekil) aktivasyonu
* Miyokardiyal nitrit-nitrik oksit yolagi aktivasyonu ile infarkt alani ¥

* Mitokondri fonksiyonu
* Platelet aktivasyonu zayiflar

* Platelet-derived mikroplartikiiller UiK’'nin mediyatdrii

Maldonado Y, 2017
Lau JK, 2017
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Table 1 Potential circulating mediators of RIPC.

Mediator Species Effect in RIPC References
Adenosine Rabbits Adenosine in dialysate from rabbits treated with RIPC involved in 120231
protection of cardiomyocytes against simulated IR injury. Adenosine
also reduced infarct size after cardiac IR injury. The adenosine A1
receptor appears to be involved in RIPC.
Aldehyde Humans and rabbits  RIPC associated attenuation of endothelial dysfunction after IR injury to  [29]
dehydrogenase-2 the forearm not seen with genetic polymorphism of ALDH-2 gene or
with Disulfiram (ALDH-2 inhibitor). ALDH-2 inhibitor abolished RIPC
induced cardioprotection against IR injury
Apolipoprotein A1 Rats Upregulated by RIPC and administration mimicked RIPC 1281
cardioprotection. Human HDL administered to mice reduced myocardial
infarction size.
Nitrite Mice Upregulated by RIPC and administration mimicked RIPC 1371
cardioprotection. Dependent on eNOS and myoglobin to reduce nitrite
toNO.
Stromal cell derived  Rats RIPC increased levels in rat plasma with cardioprotection blocked by @7
factor-la SDF-la receptor antagonist and mimicked by SDF-la administration.
Exosomes Humansand rats  Plasma exosomes (containing CD63, CD81 and HSP-70) increased by 321

RIPC and confer protection against cardiac IR injury in recipient rats.

MicroRNA-144 Humans and mice RIPC increased plasma microRNA-144. An antagomir of microRNA-144
and administration of microRNA-144 abolished and mimicked,
respectively, RIPC induced cardioprotection

1341

Lau JK, Heart, Lung, Circulation, 2017

Uzak iskemik Kosullama (UiK) ve iskemik Kosullama (iK)

Benzerlikler
* Protein kinase Ce integral komponent

¢ HSP-70 ¥ (inflamatuvar sitokin salinimi ve immiin yanit stimiilasyonu)

* K-ATP kanali agilisi

Farkhhklar
 SAFE yolagi UiK'da daha énemli
* STATS5 SAFE yolaginin 6nemli komponenti
» Bcl-2 UiK ile = (hiicre devamliligini tesvik eden faktsr)
* IL-8, IL-1b, TNF-ot UiK ile A\ (sistemik inflamasyon modiilasyonu)

Uzak iskemik Onkosullamanin Koruyuculugunu

Etkileyen Faktorler

* Antitrombin Il kompleksi

* Immunglobulin M

* Kompleman C1r

* Platelet inhibisyonu

* Asiri kosullama (hyperconditioning)
* Medikasyonlar

* Ganglion blokérleri (Hekzametonyum, Trimetafan)

* Atropin
* Antidiyabetikler
 Statinler
e ACE inhibitorleri
* Vagotomi
* Propofol

Remote Ischemic Preconditioning Reduces Myocardial and
Renal Injury After Elective Abdominal Aortic
Aneurysm Repair
Ziad A. Ali, MRCP, DPhil; Chris J. Callaghan, MRCS: Eric Lim, MRCS; Ayyaz A. Ali, MRCS;

TABLE 3. Major Adverse Outcomes After Open AAA Repalr

. . . Remote Conventional
* Abdominal Aort Anevrizma Cerrahisi Precondioning A Repair | P
* 82 0lgu: 41UiK / 41 konvansiyonel ‘S:’n“i:;” “ “
+ Common iliak arter klempi Myocardl iy, o. (0 502 t6ea | oo
« 2 kez 10 dk klemp/10 dk reperfiizyon Wyocartal fecton, . 06) 26 nen | ooe
. A+ E| d I I " Renal impairment, no. (%) am 12(30) 0.009
GA+ Epidural analjezi Inhospial deah, 0. (%) 26 sm |om

Topenn | ngimt

T (daysatr surgery)

Time sy st surgury)

Circulation. 2007:116|
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Remote Ischemic Preconditioning for Renal and Cardiac
Protection During Endovascular Aneurysm Repair:
Stewart R. Walsh, MSc, FRCS'; Jonathan R. Boyle, MD, FRCS'; Tjun Y. Tang, MRCS';

* EVAR: 40 AAA Hasta, GA

* 18 Hasta UIK: bir kez, her iki alt ekstremite, turnike, 10 dk
* 22 Hasta Kontrol

« Uriner biyobelirteg: retinol binding protein , kreatinin

Qounma
] B

o
-zt

Urinery REP. gL

Uinary REPCreatinre.

Z
£

Time,h

Figure 2 & Comparisons of (&) urinary REP levels, (8] urinary REPicreatinine rato, and (C)
urinary alburnincreatining ratos. Data are presuntod as the modian (points) and intorguartic
0001

rango (bars). P~

J Endovasc Ther. 2009;16:680-639

Limb Remote i itioning for
and Pulmonary Protection during Elective Open
Infrarenal Abdominal Aortic Aneurysm Repair

* 62 Hasta, agik infrarenal AAA

«  Ust ekstremite 3 déngii 5 dk I/R ile UiK
* Epidural + GA

* Akciger ve intestinal hasar o + e
« |-FABP, endotoksin, DAO
* a/Aorani, A-aDO2, RI
« inflamatuvar yanit
B ——— [ .
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Cai Li, M.D.," Yun-Sheng Li, M.D., Miao Xu, MD.," Shi-Hong Wen, M.D., X Yao, M.D.,

YanWu, M.D.,  Anesthesiology 2013; 118:84:

2-52

Remote Ischemic Preconditioning for
Renal Protection During Elective Open
Infrarenal Abdominal Aortic Aneurysm
Repair: Randomized Controlled Trial

Stewart R. Walsh, MSc, FRCS', Umar Sadat, MRCS'

« UiK: sag ve sol common iliac arter, 1kez, 10 dk klemp
« Uriner retinol binding protein (RBP) renal tubuler hasar belirteci

Table 4. Comparison of Clinical Outcomes Between Groups in the Open Aneurysm Trial

Variable Preconditioned Group (n = 22) Control Group (n = 18) ¢
Any complications 14(63%) 7.39%) n
Myocardial infarction 1 (45%) 1(55%) 9
Arhythmia 2(9%) 1(55%) 7
Congestive cardiac failure 3(135% [ 16
Pneumonia 5 (225% 3(165% 6
Renal failure 4(18%) 1(55%) 28
Lower limb ischemia requiring intervention 4(18%) o %
Unplanned critical care admission 9 (41%) 4+ 22%) 2
Postoperative sty (days)" 1w 14 1070 17) 7
Death within 30 days 3(135% ) 16

Table 3. Renal Outcome Daa
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Remote ischemic preconditioning in patients undergoing cardiovascular
surgery: Evidence from a meta-analysis of randomized controlled trials*
Partha Sardar**, Saurav Chatterjee °, Amartya Kundu ©, Habib Samady ¢, Theophilus Owan % Jay Giri®,

+ 27RKC ‘
* 5652 hasta °
* Kardiyak veya vaskuler cerrahi °
* MI, ARY, Hastanede kaIl; siresi W °
* Tum nedenlere bagh :

Sungop sty s

Klinik sonugta iyilesme

MW (%28)

ARY N (%27)

Tiim nedenlerle karma mortalitre riski W (%40)
Mortalite =

Hastane vyatis stresi ¥

UiK giivenli

== oo Tl oawe Crcmes oo T o
Vo s (9% omhdene mera bk paews (3% omigece e

MWM“WW sz ommmin Vil 3 osj00s275)

Al e sz Al mersl 4 12016 12l

p F Srose 5 asj008.275)

e it b Aewe el 3 0731004 101

Componteoutame 1+ ] Composte a1 s 3 010137031

Compeite ot 200 Bo osesoo 3 o540 o)

e
e i s om% ompena m,n,.m o 0 a0 amiaeiise
W ho ety W ams miossise

Mm.um & et tiae FRt

[ — Tt e e

My mcin s s fitorire (016,

Al e W Ales i i m ompnie
o LR 50 s oo

et i 7 wm sl s Ton 12si04s 327)

Componteonteme | 5 s Coppamocmets 3 s (03058

porionmarmnit R e pop ] 20

It it ol mtotame s

Myocrdainiasin on empmam) Jristiet s aspraioy

Ao iy s 2peis) Al mecsiy 3 am i

S om  osopsaia) Srote 5w dmpsie
e el om  os7pe s Aewerea i 7 ms ompsan

Compotteowamers W om ompsigl Compaeosconcts 5 347 osiosn vl

Compeonamezss 5 ww _ omiwiml Composie oukeme2es 4 yms  ombsnioa

nternationsloumal of Cardiclogy 221 (2016) 34-41
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Cardiac Remote /schemic Preconditioning Prior to Elective Vascular
Surgery (CRIPES): A Prospective, Randomized, Sham-Controlled
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Santiago Garcia, MD; Thomas S. Rector, PhD; Marina Zakharova, MD; Rebekah R. Hermmann, RN; Selcuk Adabag, MD; Stefan Bertog, MD;
Yader Sandoval. MD: Steve Sanil, MD, PhD: Emmanouil S. Brilakis. MD. PhD: Ecward O. MoFals, MD. PhD

1 Am Heart Assoc. 2016::

Repeated Episodes of Remote Ischemic
Preconditioning for the Prevention of
Myocardial Injury in Vascular Surgery

« 85 Hasta; AAA, EVAR, alt ekstremite bypass
+ UiK: 42 Kontrol:43
 UiK: 3 déngii 5 dk IR

*  Gecikmis: 24 saat 6nce

* Erken: Operasyondan baslamadan 6nce
¢ hsTnT
* Komplikasyonlar, yeniden yatig

o * ol
. = RPC
b -

Patients with myocardial
injury (%)

Days in hospital

Fiure 2 ropeion 09 fpiers s 224 o6 o
jocardal injury

it (e g dor o ol and octrenc o

yocwdal iy - 003, nce in incidence

between remote ischemic preconditioning (RIPC) and control (P

)

Kate N. Thomas, BSc'?, James D. Cotter, PhD?,
Michael J. A. Wiliams, MD?, and André M. van Rij, MD'

Table 2. Incidence and Timing of Post-Operative Myocardal and
Renal Injury and Compications.

Conwd ___RIPC__PValue
thoardal oy ovral 2169 18 38
ot gy i fr 1667 140y 4
48 hours,n (3"
Myocardil inarction 200 260

el 0

Type
N Speckc mocardalinn®  194) 16,09
T bou A0C e 7300024 5381 15) 2

from baseline, ng/L,

median (IQR)
Timing of myocardl inury. n (%)

New hsTnT elevation at 26) 26)
6 hours
New hsTnT elevation ac 40) 400)
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New heTnT elevation at 502 400)
24 hours
New heTnT elevation at 502 400)
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New heTnT elevation 502 400)
beyond 48 hours.
Remal njory,n ()" 30 26)
Elevated creatnine and 1@ 1@
oliguria
Elevated creatnine done  2(5) |
Oliguria alone 0
Serumcreatnine3c24  107(67)  112(54) 34
umolL. me:

Serum creatinine sc48  105(65)  10961) 39

hours, umol/L mean (SD)
h

CTCAE complicstions 14 n

Cardisc complications " 18

Cardiscrelted ' '

Vascular and Endovascular Surgery
2016, Vol. 50(3) 140-146

Remote Ischemic Preconditioning in
High-risk Cardiovascular Surgery Patients: N e e
A Randomized-controlled Trial Charactarstic o e
Vie sox. 70, (%) e T
« UIiK: 3 déngti 5dk I/R, st ekstremite M (/) mbas0 268180
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436 hasta . or dagn o) @
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Hypertansion 160(74) 17261)
Renal insufficiency” 100 47) 87 (41)
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Table 5. Current tobacco use 4420) 41(19
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= jave 20 14
£ GABG +valve E 45
2 I
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Nicole S. Coverdale, PhD,* Andrew Hamilton, MD, " Dimitri Petsikas, MD,* Semin Thoracic Surg 2017
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Remote Preconditioning and Vascular
Surgery: Challenges in Translation

Vaskiiler cerrahide UIK kavraminin kanitlanmasi ??
* Vaskiiler cerrahi hastalarindaki ileri ateroskleroz
— Kladikasyo ve anjina ile kosullama
* Galismalardaki 6rneklem sayisi diisukligl ve heterojenite
* iskemik kosullama mekanizmasinin ¢éziilmesi
* Propofol kullanimi
Uik mekanizmasi ile etkilegim iginde
« Iskemik hasar ¢ok biiyiik ise kosullama ile saglanan koruma
kaybolabilir (Murry)
* Vaskdler girisimler siniflandirilirsa yarari anlagilabilir
* Vaskiiler cerrahiden 6nceki uygulamalarda yararl olabilir
« Anjioplasti, kontrast maddeli goriintiileme yontemleri
* Bobrek hasarinda yararl olabilir

Journal of Cardiovascular
Phamacology and Therapeutics

' 2
Donagh A. Healy, PhD' and Stewart R. Walsh, MSc, MCh’ hamnacology and hersp

Effects of ischaemic conditioning on major clinical outcomes in
people undergoing invasive procedures: systematic review and
meta-analysis Lous Suar s

Table 1/ Summary of included trials by setting*

Placebo Remote ischaemia
Noof Noof controlled Studies examining  reperfusion
Setting trialsparticipants trials (%) pre-conditioningt (%) stimulus# (%)
w oo e o n 11000 hasta
5 82 89 I 56 i
Vascularsurgery Tt 7 @ 3 100 86 424 exitus
Percutaneous coronary inervention 21 3875 3 5 &
2 7 7 57
Resection sugerys5§ 8 689 0 100 i3
Secondary stroke preventiontil 3 a1l & 100 100
dle Median (1) Participants _Clinical )
anaesthetic follow-up time  ofparticipants with -
Setting agents§(%)  (months)f  (years) diabetes(%) Mortalitytt Cardiacts Renal§§
Adultcardiac surgery Ty & 10253 62(88) 73 59
Paediatic cardlac surgery ™" 100 1051 400) R 100 1 2
ascularsurgeny Tt 2 10251 7167) 16 E3 100 6
Iy 6012 & 69 32 & 57 75
75 126210 49 49) 7 57 n o
& 303 55 (1) 12 100 13 25
Secondary stroke preventioniil__ NA 6610) &7 (7.4 25 33 33 0

+ Akut renal hasar W

* Mortalite >
e Mi >
e Aritmi >

BMI2016,25519599

Vaskiiler Cerrahide Uzak iskemik Kosullama

Guvenilir
Zararsiz
Ucuz
Kolay uygulanabilir
Potansiyel vaat ediyor
UiK mekanizmasinin anlasiimasi
Karisiklik olusturan faktorlerin eliminasyonu
UiK’nin standardizasyonu
ile yeni bulgulara gereksinim var

oo,
A

Gogiis Kalp Damar Anestezi ve Yogun Bakim Dernegi

E61 o,
i e,

Prvg woe®”

36 MAYIS 2018 | RADISSON BLUE RESORT, GESME.




