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Non-kardiyak cerrahi sonrasi
miyokard hasari
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Dunyada
> 300 milyon cerrahi islem/yil

> 200 milyon major non-kardiyak cerrahi islem/yil

Puelacher C. Eur J Anaesthesiol 2021;38:600-608.
Szczeklik W. Curr Opin Anesthesiol 2021;34:381-386.

Anesteziye bagli intraoperatif mortalite cok nadirdir

ABD'de
° cerrahi geciren hastalarda non-kardiyak cerrahiden

sonraki bir ay icinde mortalite ~ %1

3
Ruetzler K. Anesth Analg 2020;131:173-186.




Postoperatif ilk 30 gundeki mortalitenin en sik sebebi

miyokard iskemisi ve major kanama

v Postoperatif olumler global mortalitenin % 7.7’ si

v" Dlnyada mortalitenin 3. sebebi

Botto F. Anesthesiology. 2014;120:564-578.

Devereaux PJ. JAMA 2012; 307:2295-2364.
Devereaux PJ. Ann Intern Med 2011; 154:523-528.




postoperatif mortalite % 1 % 9.5

MINS

varliginda

konjestif kalp yetmezligi, inme ve olumcul

olmayan MI riski % 2.4 % 18.5

Botto F. Anesthesiology. 2014;120:564-578.

Devereaux PJ. JAMA 2012; 307:2295-2354.
Devereaux PJ. Ann Intern Med 2011; 154:523-528.




Non-kardiyak cerrahi
v" hemodinamik bozulma
v" hiperkoagulasyon
v inflammasyon

v' sempatik stimilasyon

v kanama

Iskemik

v" Major non-kardiyak cerrahi sonrasinda yaralanmalar

kardiyak komplikasyonlar siktir (%95)

6
Devereaux PJ. N Engl J Med 2015; 373:2258-2269.




miyosit nekrozu

Akut kardiyak olaylarin patofizyolojisi
volim ve basing yiki mm) y y P yolo]

_ altindaki mekanizmalar
iInflamasyon

7
De Hert S. Anesth Analg 2020;131:187-195.
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Perioperatif Faktorler

« inflammasyon
* hiperkoagulabilite

e sempatik sistem
aktivasyonu

hemodinamik degisiklikler

NON-KARDIYAK

Postoperatif Faktorler

« tasikardi

e anemi

hiper-veya hipotansiyon

Non-kardiyak komplikasyonlar

pulmoner emboli
sepsis
bobrek hasari

solunum yetmezligi

hassas plak rupturu

¢

oncesinde stenozu olan hastada
oksijen sunume-ihtiya¢ uyumsuziugu

’

Tip | miyokard iskemisi

Postoperatif miyokard hasari

oncesinde stenozu olmasa bile

kalbin Uzerindeki artmis ihtiyac

Tip Il miyokard iskemisi %

"4

8
Ooi DS. Clin Chem. 2000;46:338—-344.




MIYOKARD HASARI




Miyokard infarktusu tum miyokard hasarlarinin alt kumesidir

Myocardial injury
with cell death
marked by cardiac
troponin elevation

Clinical evidence

of acute myocardial
ischaemia with

rise and/or fall

of cardiac troponin

In

V. Eur J Vasc Endovasc Surg 2018;56:161-162.



https://pubmed.ncbi.nlm.nih.gov/?term=Aboyans+V&cauthor_id=30100017

Miyokard iskemisi: kan damarlarindaki obstruksiyona bagli olarak
kalp dokusuna kan akimi ve oksijen sunumunda kisithlik

Siklikla miyokard nekrozu veya infarktusu ile sonuclanir

I
Crossman DC. Heart 2004;90:576-580.




s MINS (NON-KARDIYAK CERRAHI SONRASI MiYOKARD HASARI)

nonkardiyak cerrahi sonrasi 30 gun icinde ortaya ¢ikan iskemiye

bagli miyokard hasari

v iskemi kaynakl
v Ml gibi FM ve EKG'’de tipik miyokard iskemi bulgulari vermeyen

(gogus agrisi, anjina pektoris, veya dispne)

v’ |artmis postoperatif troponin|seviyesi ile karakterize

klinik bir durlljzm |

Devereaux PJ. JAMA 2017;317:1642-1651.



MINS kriterleri

v' En az 20 ng/l high sensitivity cTn T konsantrasyonu beraberinde

en az 5 ng/l lik mutlak degisiklik, veya

v Mutlak postoperatif hs-cTn T degerinin en az 65 ng/l olmasi

13
Puelacher C. Eur J Anaesthesiol 2021;38:600-608.



Pek cok arastirmada

v hastalarin miyokard hasari yasadigi ama bunun Ml icin

diagnostik kriterleri tam olarak karsilamadigi

v bu olaylarin uygun zamanda fark edilip zamaninda mudahale

edilmedigi icin kotu prognozlu oldugu kanitlanmistir

14
Ali ZA. Eur J Vasc Endovasc Surg 2008;35:413-419.




- v MINS troponitis degil

MINS
v" Non iskemik sebeplerle olusan perioperatif

miyokard hasari (sepsis, hizli AF, pulmoner

emboli, renal yetmezlik)

15
Szczeklik W. Curr Opin Anesthesiol 2021;34:381-386.




MINS In % 93’U
Ml’larin % 68’i

Troponin tarama yapmadan

tipik olarak taninmaz

Devereaux PJ. JAMA 2017;317:1642-1651.
Levy M. Anesthesiology 2011;114:796-806.

BeattieWS. Can J Anaesth 2012;59:1013-1022.



Miyokard hasari tanisi; * sistemik dolasimda kardiyomiyosit (‘e ozel)

proteinlerin tayinine dayanir

Cok sayida biyobelirteg

« Aspartat transaminaz ilk kullanilan biyobelirte¢c 1960’larda
Ml taniminda (WHO’nun belirledigi)

17
Thygesen K. Circulation 2018;136:618-e651.



Cok sayida biyobelirteg

« > 2000 yil troponinler (Tn | veya T) kreatin kinaz-MB (CK-MB)'nin
yerini aldi
 2018'de de ‘Dorduncu Evrensel MI Taniminda’ yuksek

spesifisite ve sensitiviteleri nedeni ile troponinler

18
Thygesen K. Circulation 2018;136:618-e651.




Epidemiological Approach Clinical Approach

ESC ACC Third

Re- UDMI
definition Definition
First Fifth ISFC WHO Fourth
WHO WHO WHO MONICA UDMI UDMI
Definition Definition || Definition || Definition Definition Definition
I | I | | | |
1950 1960 1970 1980 1990 2000 2010 2020

AHA - ESC - WHF - NHLBI
Clinical and
epidemiological definition

Figure 1. History of documents on the definition of myocardial infarction. ACC indicates American
College of Cardiology; AHA, American Heart Association; ESC, European Society of Cardiology: ISFC,
International Society and Federation of Cardiology; MONICA, MONItoring of trends and determinants in
CArdiovascular disease; NHLBI, National Heart, Lung, and Blood Institute; UDMI, Universal Definition of
Myocardial Infarction; WHF, World Heart Federation; WHO, World Health Organization. 19
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EsCcC/ACC/AHANNHE EXPERT CONSENSUS DOCUMEMNT

Fourth Universal Definition of Mvyocardial Infarction (2018)

Kristian Thygesen, Joseph S. Alpert, Allan S. Jaffe, Bernard R. Chaitman., Jerocoen .J. Bax,
Dawvid A. Morrow, Harvey D. White, and The Executive Group on behalf of the Joint
Eurcopean Society of Cardiology (ESCAMerican Collage of Cardiology (ACC)/fAmerican
Heart Association (AHA)YWOrld Heart Federation (WHF) Task Force for the Universal
Definition of Myocardial Infarction

Postoperatif Ml icin miyokard hasarl@(en az) bir tanesi;
. Akut miyokard iskemi belirtileri

. Yeni iskemik EKG degisiklikleri

. Patolojik Q dalgalari gelismesi

- yeni duvar hareket bozuklugu veya

. Goruntulemede =
* anjiyo ya da otopsi ile koroner trombus -



Miyokard Infarkttis Tipleri

Tip |: koroner arterin aterotrombotik tikanikligina bagl olarak

miyokarda kan akisinin azalmasi (ruptur veya erozyon)

Tip II: O, ihtiyaci ve sunumu arasindaki dengesizlik

(koroner spazm, koroner emboli, aritmi, anemi veya hipotansiyon)
Tedavi: volim dizenlenmesi, kan basinci yonetimi, kan transfiizyonu,

kalp atim hizi kontroll, ve solunumsal destek

Tip llIl: ani kardiyak olay ve olum

serum biyobelirtecleri sonradan ydkselir

21
Thygesen K. Eur Heart J 2018; 39: 3757-3765.




Miyokard Infarkttis Tipleri

Tip IV: Kardiyak biyobelirteglerin 5 kat artmasi (bazal degerleri N ise)

Bazal degerleri artmis olanlarda > % 20 degisiklik

Tip V. Kardiyak biyobelirteclerin 10 kat artmasi (bazal degerleri N ise)

Bazal degerleri artmis olanlarda > % 20 degisiklik

22
Thygesen K. Eur Heart J 2018; 39: 3757—3765.



v akut miyokard iskeminin klinik belirtileri ve troponin
konsantrasyonlarinda artis ile gorulen akut miyokard hasari

(en az 1 degeri 99" persentili gececek sekilde)

Akut Ml tip 4 ve 5

v' normal bazal kardiyak biyobelirtecleri olan hastada bazal degerin
> % 20 degisiklik vardir

23



Circulation

YVolume 138, Issue 20, 13 Movember 20158, Pages e615-2551
https:Adoi.org/10. 1161/CIR. 0000000000 000617
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ESC/ACC/AHA/NWHE EXPERT CONSENSUS DOCUMENT

Fourth Universal Definition of Myocardial Infarction (2018)

Kristian Thygesen, Joseph 5. Alpert, Allan 5. Jaffe, Bernard R. Chaitman, Jeroen J. Bax,
David A. Morrow, Harvey D. White, and The Executive Group on behalf of the Joint
European Society of Cardiology (ESC)American College of Cardioclogy (ACC) American
Heart Association (AHA)World Heart Federation (WHF) Task Force for the Universal
Definition of Myocardial Infarction

Ml icin Klinik Kriter

Akut miyokard iskemisi kaniti ile ayni zeminde anormal kardiyak

biyobelirteclerle tespit edilen akut miyokard hasari )




MINS icin

Bu metodolojik yaklasim perioperatif uygulamada
uygun yaklasim deqil
\
v’ postoperatif analjezik alan hastalar gogus agrisini hissedemez
v patognomik EKG degisiklikleri nadirdir
v ekokardiyografi tarama amacli rutin kullaniimaz
v anjiyografide postoperatif MI'larin dortte biri trombotik lezyonlar

gosterir

25
Lange RA. Cath Cardiovasc Interv 2012;80:777-778.



Perioperatif Miyokard Hasari Sik, Sessiz ve Olumcl

The silent killer: myocardial injury after non-cardiac
surgery (MINS)

Simpson GC', Marais LC?, Rodseth RN2, Outcomes Research Consortium*

« MINS hastalarinin

* % 93'nde semptom yoktur

MINS ile ilgili farkindaligin artmasi, sonuclari iyilestirecek ve

perioperatif morbidite ve mortaliteyi azaltacaktir

26




MINS patogenezi tam olarak bilinmese de...

altta yatan koroner arter lezyonu uzerine eklenen O, sunum-intiyag
arasindaki dengesizlik, uyumsuzluk vakalarin cogunlugundan

sorumludur

Sessler DI. Br J Anaesth 2019,122,563-574.
Turan A. Anesth Analg 2020,131,822-829.
Chew E. Eur j anaesthesiol 2019,36,384-886.
Abbott TEF. Anesth Analg 2018,126,1936-1945.




Major non-kardiyak cerrahi sirasinda karsilasilan
sivi shiftleri, hipotansiyon, agri, anemi, tasikardi,

hipoksemi, ve katekolamin desarji

MINS'
baslatabillir

Sessler DI. Br J Anaesth 2019,122,563-574.
Turan A. Anesth Analg 2020,131,822-829.
Chew E. Eur j anaesthesiol 2019,36,884-886.
Abbott TEF. Anesth Analg 2018,126,1936-1945.




Circulation

Circulation. 2018;137:1221-1232.

ORIGINAL RESEARCH ARTICLE @C

Perioperative Myocardial Injury After
Noncardiac Surgery

Incidence, Mortality, and Characterization

Editorial, see p 1233 Christian Puelacher, MD,
PhD

v' Sunume-ihtiya¢ uygunsuzlugu
v Daha ender klinikte Tip | MI'a benzeyen intrakoroner trombus olusumu
ile gorulen plak rupturu

Trombotik olay perioperatif strese bagl yolaklar, inflammasyon ve hiperkoagulabilite ile artar -,
Ackland GL. Br J Anesth 2019;122:180-187.



mgy Troponinler
« Iskelet ve kardiyak miyositlerdeki kontraktil fillamentin i¢ kismidir

* miyosin ve aktin fllamentleri arasindaki etkilesimi kolaylastirirlar

e 3 subgrubu vardir: C, T ve |

Troponins

Inj ury —pTroponins goes
to circulation

3 to 4% 94 to 97%

cytoplasmic é(\/ //;)) Myoﬁbrlls
jTropoIns \

Troponin-C Tropinin-I Troponin-T
labpedia.net

30
De Hert. Anesth Analg 2020;131:187-195.




kardiyak troponin T ve troponin | (cTnT ve cTnl)

a Structure of cardiac troponins

Cardiomyocytes

Myofibrillar troponins

Cytosolic troponins

cinl e

@ = h

Release of
cardiac troponins into
the bloodstream

aktin ve miyozin
arasindaki Ca*? aracili
etkilesimi kontrol eden
kardiyak duzenleyici

proteinlerdir

31
Sharma S. J Clin Pathol 2004t; 57: 1025-1026.



TnT Tn'i aktin flamentine baglar
TnC kalsiyum baglayan kisimdir

Tnl miyosin ve aktinin etkilesimini inhibe eder

Testler, kardiyak izoformlari icin yapilmistir

Kardiyak Tnl ve TnT testleri kalbe spesifik

32
De Hert. Anesth Analg 2020;131:187-195.
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v' ¢Tn-T ve | farkli genlerce kodlandiklari icin iskelet kasindaki troponinlerden tamamiyla farkhdir

e troponin complex:

Tnl TnC  TnT

Tropomyosin

Serum cTnT ve cTnl olcumu, kalp kasi hasarinin tanimlanmasinda

kalp kasi enzim olgumlerine duyarlilik ve ozgulluk agisindan ustundur

33
Sharma S. J Clin Pathol 2004; 57: 1025-1026.



50—

Troponin (large M) . uzun sureli yuksekliginin nedeni,
20+ cTn’nin ge¢c donemde kontraktil

aparatustan saliniminin devam

etmesidir (CK-MB’den farkli olarak)

Troponin (moderate M)

Troponin (small MI)

Multiples of the AMI cut-off limit

™ g9th percentile

| | !
7 8 9

Days after initial presentation for AMI

v Normalde kardiyak spesifik troponin kanda tespit edilmez veya zor tespit edilir
v' Ama kardiyomiyosit nekrozundan 3-4 saat sonra kanda troponin aciga cikar

v" Kan konsantrasyonlari 10-14 guiin boyunca yuksek seyreder
34

Braunwald E. Circulation 2002;106:1893-1900.




« kardiyak troponin-T(cTn-T) icin tek bir olcum kiti bulunur

« kardiyak troponin- | (cTn-l) icin birden fazla olcum kiti vardir

$

olcumler arasinda standardizasyon &

Farkli 6lcam kitlerine ait cTn-I sinir (cut-off) degerleri degismektedir.

35
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Bobrek yetmezligi, sepsis, yanik
troponin seviyelerini yukselten

non-kardiyak etiyolojik sebeplerdir

Lavel of cardlac troponin

< Faurth ganaration troponin .Hsa>

Fifth genaration troponin assay

Cardiac
M- AMI Sl

Figure 1: Improving sansitivities of troponin assays.

Myocardial ecrosis

damags Dabcass of

Nhere is a background, normal, turnowver of cardiac troponin (green bars). With the onset of AMI thare is a ris
im cardiac troponin that represents either ischemia-induced release of cytosaolic troponin or micro-necrosis

nting Mmyocardia

(orange bars). Between 2 and & hours there is a steep increase in cardiac troponin

necrosis (red bars)

Benedict McD. EMJ Cardiol. 2020;8:97-106.



Bu hastalarda rutin biyobelirte¢ taramasi yapilmali mi?

37



Kardiyak biyobelirtecler? GFR artar,

Na reabsorpsiyonu azalir

@

B-tip natriuretik peptidler (BNP’ler) Sonug

natriurez ve diurez
sol atriyum miyokardiyal gerilme

iskemi
inflamasyon
noroendokrin uyarilar

\ sistemik dolasima katilirlar

karsi salinir

Struthers A. Eur Heart J.2007;28:1678-1682. 38
Clerico A. Am J Physiol Heart Circ Physiol. 2011;301:H12-H20.



Pro-BNP . » aktif BNP ve inaktif NTpro-BNP

preop BNP, N terminal fragment BNP L
olum ve non fatal Ml

+ :> (tahmininde faydali)

(non-kardiyak cerrahi sonrasi 30. ve 180. gunde)

postop BNP ve NT-proBNP degerleri

BNP testlerinde %50 ye varan varyasyonlar

=it

Struthers A. Eur Heart J.2007;28:1678-1682. 39
Clerico A. Am J Physiol Heart Circ Physiol. 2011;301:H12-H20.
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Journal of the American Collepe of E’..Lh]m]-::-g} Vol 42, Moo 9, 2003
€3 200ZE by the Amedcan Collepe of Candiology Foundation ISSM 07 35-1097A3,530.00
Published by Elsevier Inc. Adoiz 10 101650735 - 1097 (03 W 1 aT-6

Association of Cardiac Troponin, CK-MB,
and Postoperative Myocardial Ischemia With
Long-Term Survival After Major Vascular Surgery

Giora Landesberg, MDD, DSc,* Vadim Shatz, MDD, Inna Akopnik, MDD, Yehuda G. Wolt, MD,#
Michael Mayer, DSc,§ Yacov Berlatzky, MDD, Charles Weissman, MD,* Morris Mosseri, MD)||

Jerusalem, Israel

OBJECTIVES The aim of this study was to determine the long-term prognosis with postoperative markers
of myocardial ischemia and infarction.

BACKGROUND Cardiac troponins (¢''n) are superior to creatine kinase-WB fraction (CK-NMB) in detecting
pericperative myoccardial infarction (PMI). However, their threshold levels signifying PMI
and their long-term prognostic value are not yet determined.

METHODS A cohort of 447 consecutive patients who underwent 501 major vascular procedures was
pmupeunf_lﬁ- ‘.[u{]l{"[] PLI‘[[]]T{"I'EI.EL'I.":_ continuous 12- Ieaﬂ {']LLth:h.ﬂrdl[]S"r.ll'l'l mcmlmrm_;:r, car-
three postoperative d.l]rh and long-term survival were {kt{*rmln;{i T hn: association of different
cutcff levels of CK-MB, troponin, and ischemia duration with long-term survival was
investigated.

RESULTS Between 14 (2.9%) and 107 (23.9%) of the patients sustained PMI, depending on the
biochemical criteria used. Elevated postoperative CK-MB, ¢T'n, and prolonged (=30 min)
ischemia, at all cutoff levels examined, predicted long-term mortality independent of the
preoperative predictors: patient’s age, type of vascular surgery, previnus myocardial infarction,
and remal failure (Cox multivariate analysis). Both CK-MB =10% and <Tn-1 =1.5 ng/ml
and/or ¢Tn-T =0.1 ng/ml independently predicted a 3.75- ﬁml{il and 2.06-fold increase in
long-term mortality (p = 0.006 and 0,012, respectively). Similary, both CK-MB =5% and
cT'n-1 =0.6 no/ml and/or ¢T'n-T =0.03 ng/ml independently 'IH'EI'_‘I.ll:_tf_{i a X 15— t-u::-ld arecd

CONCLUSIONS Postoperative CK-MB and troponin, even at low cutoff levels, are independent and

complementary predictors of long-term mortality after major vascular surgery. (] Am Coll
Cardiol 2003;42:1547-54) © 2003 by the American College of Cardiology Foundation

40



ESA Kilavuzlari

v' preoperatif natriuretik peptidleri

° yuksek riskli hastalarda > kanit 2C

(major genel ve ortopedik cerrahi)

° orta ve yuksek riskli hastalarda

> kanit 1C

(vaskuler veya major torasik cerrahi)

4|
De Hert S. Eur J Anaesthesiol 2018;35:407-465.




Jourmal of the American College of Candickogy Vol a3, Ma. 2, 2014
L 2 l4 by the American College of Cardiology Foundation ISSM O7F35-10%7/ 856000
Published by Elsevier Inc. 1 1016 : 1 163

The Prognostic Value of Pre-Operative and
Post-Operative B-Type Natriuretic Peptides in
Patients Undergoing Noncardiac Surgery

B-Type Natriuretic Peptide and N-Terminal Fragment of
Pro-B-1Type MNatriuretic Peptide: A Systematic Review and
Individual Patient Data Meta-Analysis

Reitze M. Rodseth, MBCuB, MMen, PHID,*i 1 Bruce M. Biccard, MBCuhB, MMenSc, Puld,*

" F | L L] AT e L L e S = Lo T i F - w AT

Preop risk belirlemede aracg

Preop bazal deger-postop deger: miyokard iskemi monitorizasyonu

rutin troponin E)Igijmij@
° cost-effectif

> MINS veya postoperatif M| belirlemede guvenilir baska yol yok

42




"troponin yuksekligi saptandiginda” EKG’si cekilen
MINS hastalarinin %35'nde EKG’de iskemik bulgular (+)

Daha yuksek oranlarda hastalarda iskemi oldugu dusunulmekte
ama

anlasilamamaktadir
cunku
 EKG cektirecek kadar iskemik semptom yasamayabilirler
 Cogu EKG, troponin yukseldikten sonra cekilir

* Troponin yuksekligi iskemik olay basladiktan saatler sonra gelisir

43
Devereaux PJ. JAMA 2012;307:2295-2304.
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Bu hastalarda rutin Troponin taramasi yapilmali mi?

v' 2017 Canadian Cardiology Society (CCS) kilavuzuna gore;

orta duzeyde kardiyovaskuler riske sahip hastalarda

2-3 gun sure ile gunluk troponin olgumu yapilmalidir

Duceppe E. Can J Cardiol 2017;33:17-32.

Bu yaklasim ile MINS hastalarinin < %95 belirlenir

45
Sessler DJ.Anesth Analg 2016;123:359-360.




Bu hastalarda rutin Troponin taramasi yapilmali mi?

v 4. Evrensel Ml Tanimina gore;

yuksek riskli cerrahi hastalarda postoperatif troponin izlenmesi

onerilmektedir

46
Thygesen K.Circulation 2018;138:€618-e651.




Bu hastalarda rutin Troponin taramasi yapiimali mi?

« 45-64 yas, en az 1 kardiyak risk faktoru olan non-kardiyak
cerrahi hastalarinda ve

265y tum cerrahi hastalarda

&

Troponin olcumu faydali, basit ve pratik yaklasimdir

47
Ruetzler K. Anesth Analg 2020;131:173-186.




2018 ESA Kilavuzu:
v" Non-kardiyak cerrahi gecirecek KAH hastasinda risk belirlemede

preop Tn olgumu : 2C (zayif tavsiye, disiik kanit kalitesi)

2018 ESA Kilavuzu:
v Akut/kronik miyokard hasari arasinda ayrim yapmak icin

preop Tn olgumu :2B (zayif tavsiye, orta kalite)

Non-kardiyak cerrahide

eger postop Tn monitorizasyonu planlaniyorsa preop Tn olgumu

taVSIye ed I I I r Fleisher LA. J Am Coll Cardiol 2014:64:677-137.

Duceppe E. Can J Cardiol 2017;33:17-32.




& NARRATIVE REVIEW ARTICLE

Table 3. Overview of Recommendations on Preoperative Biomarker Measurement by Different Professional

Societies
Preoperative Natriuretic Peptide

Reference Society Measurement Recommended Grade
Fleisher et al*® (2014) Amencan Heart Association and None

Amenican College of Cardiologist
Kristensen et al*” (2014) European Societies of If <4 METS or RCRI >14 major vascular Ilb recommendation (*may be

Anesthesiology and of Cardiology surgery or RCRI >2 considered”), level B {large

nonrandomized studies)
Duceppe et al* (2017) Canadian Cardiology Society In-patient noncardiac surgery in patients Strong recommendation;
265 y or 245 y and Hx of cardiovascular moderate-quality evidence

disease or RCRI >1
De Hert et al** (2018) European Society of Anesthesiology  Highrisk patients and vascular or thoracic Strong recommendation;

surgery low-guality evidence
High-risk patients and major general or Weak recommendation;
orthopedic surgery low-quality evidence
Fleisher et al*® (2014) American Heart Association and
American College of Cardiologist
Kristensen et al** (2014) European Societies of
Anesthesiology and of Cardiology

Duceppe et aP (2017) Canadian Cardiology Society
De Hert et al** (2018) European Society of Anesthesiology  As risk prediction tool before major surgery  Weak recommendatlon

if Hx of CAD low-quality evidence
As baseline in case of routine Weak recommendation;
postoperative troponin measurement moderate quality evidence

Abbreviations: CAD, coronary artery disease; Hx, history; METS, metabolic equivalent; RCRI, Revised Cardlac Risk Index.
49
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MINS,

v miyokard iskemisi ve MI’a kiyasla patofizyolojide farklihk gosterir.

bu nedenle bilinen tedaviler MINS’a kolayca uygulanmaz

50




EJA

Eur J Anaesthesiol 2021; 38:600-608

REVIEW ARTICLE

Expert consensus on peri-operative myocardial injury
screening in noncardiac surgery

A literature review

Christian Puelacher, Bernardo Bollen Pinto, Nicholas L. Mills, Emmanuelle Duceppe,
Ekaterine Popova, Andreas Duma, Peter Nagele, Torbjern Omland,
Angelika Hammerer-Lercher and Giovanna Lurati Buse

Peri-operative myocardial injury, detected by dynamic and
elevated cardiac troponin (cTn) concentrations, is a common
complication of noncardiac surgery that is strongly associ-
ated with 30-day mortality. Although active screening for
per-operative myocardial injury has been suggested in
recent guidelines, clinical implementation remains tentative
due to a lack of examples on how to tackle such an interdis-
ciplinary project at a local level. Moreover, consensus on
which assay and cTn cut-off values should be used has not

yet been reached, and guidance on whom to screen is
lacking. In this article, we aim to summarise local examples
of successfully implemented cTn screening practices and
review the current literature in order to provide information
and suggestions for patient selection, organisation of a
screening programme, caveats and a potential management
pathway.

Published online 1 March 2021
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MINS tanisinda zorluk nedir?

v' MINS’li hastalarin sadece % 20’si 4. Evrensel MI Tanimi kriterlerine
uyar,

v Ama MINS’in sebep oldugu mortalite Ml icin olan kadar yuksektir

53
Levy M. Anesthesiology 2011;114:796-806.
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(Vascular Events In-noncardiac Surgery patients cOhort evaluatioN)
. Genis (15065 hasta)

. Uluslararasi (8 ulke-12 merkez)

. Prospektif

. Cohort

Non-kardiyak cerrahi sonrasi

komplikasyonlari degerlendirir
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B ORICINAL CONTRIBLTION Devereaux PJ. JAMA 2012; 307:2295-304.

Association Between Postoperative Troponin
Levels and 30-Day Mortality Among
Patients Undergoing Noncardiac Surgery

The Vascular Events In Noncardiae

Context Of the 200 million adults worldwide who undergo noncardiac surgery each

*atients Cohort Evaluation Fx o =g . 2 £ - LT
@ > K -~ . yvear, more than 1 malkon will die within 30 days.
Studdy Investigators - g
4 - Objective Todetermine the refationship between the peak fourth-generation troponn

T {I'nT) measurement in the first 3 days after noncardiac surgery and 30-day mortality

Design, Setting, and Participants A prospective, intermmational cohaort study that
enrolied patients from August 6, 2007 to January 11, 2011. Elgible patients were aged
45 years and older and required at least an overmight hospital admession after having

gery annuallv. ' Despite noncardiac surgery.

ORILDWIDS MORE TEHLAN
200 million adulis have

major noncardiac suar

benelits assoctated with surgery. major Main Outcome Measures Patients” TnT levels were measured 6 1o 12 hours after

. v . I e ncindin
wrioperative complications, vcding D) SR AT - : B, e A _ S oo e e
perioperative complications, incuding surgery and on days 1, 2, and 3 after surgery. We undertook Cox regressson analysis

death, occur.®* Move than | million adules

n whach the dependent vanable was mortzlity untsl 30 days after surgery, and the
worldwide will die within 30 davs of non ndependent variables incduded 24 preoperative vanables. We repeated this analysis,
cardiac surgery each year *~ adding the peak TnT measurement dunng the first 3 postoperative days as an inde-

Pertoperative rsk estimation kdentd pendent variable and used a minimum F value approach to determine if there were
X 2 2 3 . T T ool nlde Phaat lndo ranmddo it altc o d S otio e il ~F Adoorbs

non-kardiyak cerrahi sonrasi ilk 3 gunde olculen peak postoperatif
TnT (4. jenerasyon) degerleri 30 gunluk mortalite ile —anlamli-

iligkilidir

L322 Vi OSNOTS SERE Y Ly asSTOaTaTTNTOTYE PP TIIRTETSR —aaea= -
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Fesearch

JAMA | Original Investigation

Association of Postoperative High-Sensitivity Troponin Levels
With Myocardial Injury and 30-Day Mortality Among Patients
Undergoing Noncardiac Surgery

Writing Committee for the VISION Study Investigators

Supplemental content
IMPORTANCE Little is known about the relationship between perioperative high-sensitivity
troponin T (hsTn T} measurements and 30-day mortality and myocardial injury after
noncardiac surgery (MINS).

OBJECTIVE To determine the association between perioperative hsTnT measurements
and F0-day mortality and potential diagnostic criteria for MINS (ie, myocardial injury due
to ischemia associated with 20-day mortality).

DESIGH, SETTING, AND PARTICIPANTS Prospective cobhort study of patients aged 45 years
or older who underwent inpatient noncardiac surgery and had a postoperative hsTnT
measurement. Starting in October 2008, participants were recruited at 23 centers

in 13 countries; follow-up fimished in December 2013.

EXPOSURES Patients had hsTnT measuraments & to 12 howrs after surgery and daily
for 3 days: 40.4% had a preoperative hsTnT measurement.

MAIN OUTCOMES AND MEASURES A modified Mazumdar approach (an iterative process) was
used to determine if there were hsTnT thresholds associated with risk of death and had

an adjusted hazard ratio (HR) of 3.0 or higher and a risk of 30-day mortality of 3% or higher.
To determine potential diagnostic criteria for MINS, regression analyses ascertained

if postoperative hsTnT elevations reguired an ischemic feature (eg, ischemic symptom

or electrocardicgraphy finding) to be associated with 30-day mortality.




VISION "2. fazinda" 21842 hasta, >45 y, non-kardiyak cerrahi

Fark ne? Postop high-sensitivity troponin (hsTnT)

30
20

10

2.0

Frobability of
30-day Mortality 2.0
(%) 10

0.5

0.1

Hastalarin % 40.4'nde preop hsTnT

<3

9-13 14-20 20-64 65-1000>1000
Peak Troponin (ng/L)

Figure 1. Thirty-day mortality as a function of postoperative
peak high-sensitivity troponin T. Mortality increases mark-
edly from 0.1% at a troponin T concentration <5 ng/L to 30%
mortality when troponin T exceeds 1000 ng/L. Adapted with
permission from the Writing Committee for the Vision Study
Investigators, Devereaux PJ, Biccard BM, et al, "Association of
Postoperative High-Sensitivity Troponin Levels With Myocardial
Injury and 30-day Mortality Among Patients Undergoing
Moncardiac Surgery.” JAMA. 2017;317:1642-1651."
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VISION SONUC

Non-kardiyak cerrahiden sonraki ilk 3 gun boyunca hs TnT
degerlerinin izlenmesi, preoperatif risk faktorleriyle sinirli
degerlendirmeye kiyasla 30 gunluk mortalite riskini belirlemeyi

onemli olcude iyilestirmektedir

58
Devereaux PJ. JAMA 2017;317:1642-1651.




Kardiak Risk Stratifikasyonu

Postop MINS rastlanti sonucu degildir:

v daha cok kardiyovaskuler hastaligi olanlarda gorulur

v' cerrahinin tipi, suresi, buyUkligi MINS’a katkida bulunur
ama asil belirleyici;

v" hastanin kendi riskidir!

59
Chamon GF. Anesthesiology 2018;128:109-116.




Kardiak Risk Stratifikasyonu

hastanin soyledigi egzersiz toleransi ? kabaca dinglik indeksi ?

"bu degerlendirme yetersizdir"

Klinikte kardiyak risk degerlendirme araclari (en sik 3 arac):

v' Revize Kardiyak Risk Indeksi (RCRI)

v' ACS NSQIP 3'U de yetersiz !
v NSQIP MICA risk indeksi

60



MINS buyuk oranda; koroner trombotik olayla tetiklenmez

O, ihtiyag-sunum arasindaki dengesizlikten kaynaklanir

inatci perioperatif hipotansiyon
ciddi anemi

tasiaritmi

Tedavi edilebilir

6l



Hipotansiyon-tasikardi ve MINS iligkisi

Ort Arter Basinci (OAB) < 65 mm Hg ve
OAB’nin bazalinden % 30’luk relatif dusus

s Mmiyokard hasari

Van Waes JA. Anesthesiology 2016;124:35-44.

A7-1 B7-+

6 6 Figure 2. Lowest MAP thresholds for MINS. The
left graph shows the relationship between the
5 5 o lowest cumulative absolute MAP maintained for

3 and 10 min and myocardial injury. The right
graph shows the relationship between the low-
est cumulative relative MAP maintained for 3 . . . . . . .
and 10 min and myocardial injury. Both graphs H | pOtanS|y0n u n Cldd Iyetl Ve SU reSI
are multivariable logistic regression smoothed
by restricted cubic spline with 3 degrees and . . .
knots at 10th, 50th, and 90th percentiles of m|yoka rd hasari ve mortalite IcIN
Cumulative given exposure variable. MAP indicates mean
10-minute arterial pressure; MINS, myocardial injury after

3+

Cumulative
10-minute

Estimated Probability of MINS(%)
Estimated Probability of MINS(%)

24 24 noncardiac surgery. Data were derived with per b 1 1 d 1
mission from Salmasi V, Maheshwarl K, Yang anahtar ellrleyICI Ir
D, et al, “Relationship Between Intraoperative
Hypotension, Defined by Either Reduction
from Baseline or Absolute Thresholds, and
rumulative Acute Kidney and Myocardial Injury After
('ivn':\u‘rl‘u‘:;ec ('ng:ﬁf:: Noncardiac Surgery: A Retrospective Cohort
Analysis.” Anesthesiology. 2017;126:47-65.
1 T T T T T 14 T T T T 1 Available at: https://anesthesiology.pubs.
40 50 60 70 &0 60 50 40 30 20 -10 asahq.org/article.aspx?articleld=2579833.%
Lowest Percent Decrease
Lowest MAP (mmHg) Below Baseline MAP(%)
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Ama bu kontrol edilebilir bir faktor:

. tum hipotansiyonun 1/3’u induksiyon sonrasinda olur ve
aslinda onlenebilir

. surekli invazif arter monitorizasyonu yapmak hipotansiyon

epizotlarini onler

63
Maheshwari K. Anaesthesia 2018;73:1223-1228.




Tasikardi ile
miyokardin O, tuketimi artar

diastolik dolum zamani azalir

Kronik tasikardi
non-operatif MI'a katkida bulunabilir

MINS gelisimine katkida bulunur

64
Ladha KS. Br J Anaesth 2018121722-729.




Postoperatif hipotansiyon ve tasikardi

Ml ve MINS cogunlugu postop ilk 48 saat icinde gelisiyor,
Vital bulgular postoperatif cerrahi kliniklerde nadiren olgulur
(4- 8 saatte bir)

Bu nedenle hipotansiyon uzun sureli olabilir

65



Postoperatif hipotansiyon ve tasikardi

v OAB <70 mmHg en az 30 dk olan hasta orani % 24;
v OAB < 65 mmHg en az 15 dk olan hasta orani % 14

Ama 4 saatlik takiplerde bu hastalardaki TA dusuklugu % 70
oraninda oldugu halde elektronik kayitlarda hig

bahsedilmemis

66
Turan A. Anesthesiology 2019;130:550-559.



W)
Figure 3. Continuous hypotensive episodes of various
durations under various thresholds. For each patient, the

total ime of the observed longest continuous hypoten- )

sive episode (le, no gap) with MAP readings below various

thresholds was computed. The percentage of patients 20

with at least that many minutes below the threshold is Patients

plotted. For example, the green line shows that 24% (%) Continuous minutes

of patients had a continuous episode of MAP <70 mm below threshold —= 15
Hg lasting at least 30 min. MAP Indicates mean arte-
ral pressure. Data were derived with permission from
Turan A, Chang C, Cohen B, et al. “Incidence, Seventy,
and Detection of Blood Pressure Perturbations After .
Abdominal Surgery: A Prospective Blinded Observational
Study,” Anesthesiolagy. 2019;130:550-559. Available

10) -

’ : X ‘ 0
at: hitps://anesthesiology.pubs.asahq.org/article.aspx? T T T T T 1
articleid=2723777.7 M) 55 0 65 70 75

Threshold MAP (mmHg)

onceki yillarda ° hasta yasinin ileri olmamasi

° hastalarin postop hastanede kalma suresinin

uzun aralikh vital bulgu takibi yapiimistir

Cozum; kontinu hemodinamik monitorizasyon 67
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Association Between Mean Arterial Pressure and
Acute Kidney Injury and a Composite of Myocardial
Injury and Mortality in Postoperative Critically Ill
Patients: A Retrospective Cohort Analysis

erez-Protto, MDD

MDD, FCCF, FCCM'; Kamal M

weta Chodavarapu, MDY Yehoshua

eshwari, MD, MPH"; Guangmei Mao, M54

M. Schacha

Bljechives: Hypobenson thresholds thai prowoke renad npury,
miyocardial injury, and morality in critical care patients remain
wrknawn. We primariy sought to determine the relationship be-
pween hypolension and & composiie of mycoardial injury (broponin
T = 3.03ng/mL withcat nonischemic cause) and death up 1o 7
postoperative days. Secondariy, we considered acuie kidney in-
jury {oreatinine concenbration = 0 3mgidL or 1.6 times basedine)_
Besign: Retrospective cohorl.

Setting: Surgical ICU at an academic medical oenber.

Patiemts: Two-thousand esghi-hwndred thirty-thres posioperatne
patients admitbed io the surgical ICLL

Cantar for Gritical Cana, Dapariment of Outcoimis Reseanch, Afsthes
oy Ircitinate, Chisaland Chinic, Clavaland, OH.

*Department of Arsshasokgy, Secton on Critical Cara Meadesine, Wiks
Foresil Univarsily School of Medicne, Wake Foresl Bapst Maedecal
Canier, Winatonr Sakm, NC

 Dispuaitrrvist o Oulcomas Fidsdrch, AtasPoasiology Iialituts, Clivaland
Cliniz, Chisaland, DH.

Diparimint of Cuartilalve Healh Scaeces, Claveknd Chnic, Clave
and, OH

Thisi work was pariorssd by the Canter b Critizal Care and tha Dapar

manti of Gaemerdl Anesihesolsyy & Oulcofmas Resesrch & ha An

ashaclogy Inaltu, Clivadand Clniz, 9500 Euclid Avance, G-5B,
Chavaland, OH.
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Interventions: A Cox proportional hazard susrvival model wes used
o assess. the association between lowest mean arerial pressure
an each intensive care day, considered as a ime-varying covanate,
and oulcomes. In sensitrity analyses hypobension defined as pres-
sures less than B0mm Hg and 73mm Hg wene also considensd.
Measurements and Main Results: There was a strong nonlinear
|quadratic] asscciahon betwesn the lowest mean arbenal pres-
sure and the primary cutcome of myooardal injury atter nonoar-
diac surgery or marality, with estimated risk increasing at lower
pressures. The nsk of myocardial injury after nonoardiac surgery
ar mortality was an estimated 23% higher at the 25th percentie
[?8mm Hgl of lowest mean arenal pressure compared with at
the median of B7mm Hg, with adjusted hazard ratia (85% CI)
af 123 (1.12-1.388; p < 00001). Overall resulis were generally
similar in sensitivity analyses based on every hour of mean ane-
rial pressurs kess than B0mm Hg and any mean arterial pressune
less than ?0mm Hy Post hoc analyses showed that the relation-
ship between ICU hypotension and outcomes depended an the
amount af intracperative hypotension. The nsk of acuie kdnoy
njury inoreased over a range of minimum daily pressures from
110mm Hg to S0mm Hyg, with an adjusted hazard mto of 1.27
[98%: CI, 1.18-1.27; p=< 0.001).

Concheshoes: [ncroasing amounts of hypatension (defined by low-
st mean atenal pressures per day) were strongly assooiated
with myocardial injury, morality, and renal injury in pastoperative
aritical care patients. (Cnit Cane Med 2019; 47810-917)

My Wardss hypotension; intensve came; mean arbonial pressuns:
autoomes: postaperatise; surgical

Irtensive Care Med (3018} 44857867
hittps/doiorgs/10.1007/5001 34-018-521 8-5

The relationship between ICU ®-
hypotension and in-hospital mortality
and morbidity in septic patients

4 T . 2 . i . . 4
Karnal Maheshwari'**, Brian H. Mathanson®, Sibyl H. Munson®, Victor Khangulow”, Mitali Stevens®,
Hussain Badani®, Ashish K. Khanna™ and Daniel L Sessler”

INEThe Authcr]s

Abstract

Purpose: Current guidelines recommend maintaining a mean arterial prassure (MAF) = 65 mmHg in septic patients.
Hawever, the relationship between hypatension and major complications in septic patients remains unclear. We,
therefore, evaluated associations of MAPs below variows threshiolds and in-haspital mortality, acute kidrey injury (AKD),
and myocardial injury.

Methods: We conducted a retrospective analysis using electronic health recards fram 110 US hospitals We evalu
ated septic adults with intensive care unit (ICU) stays = 24 b from 2010 to 2016. Patients were excluded with inad
equate blood pressure recordings, poorly documented potential confounding factars, or renal or myocardial histories
dacumented within & months of ICU admission. Hypotension exposure was defined by time-weighted average mean
arterial pressure {TWA-MAP) and cumulative time below 55, 65, 75, and 85 mmHg threshalds. Multivariable logistic
regressions determined the associations between hypotension expasure and in-hospital mortality, AKl, and myocar
diial injury.

Results: Ir total, 8,782 patients met study criteria. For every one unit increase in TWA-MAP < 65 mmHg, the odds

of inchospital mortality increased 11.4% (95% C1 7.8%, 15.1%, p<0.001); the odds of AKl increased 7.0% (4.7, 9.5%,

p= 0001} and the odds of myocardial injury increased 4.5% (04, 8 7%, p= 0031 For mortality and AR, odds progres
sively increased as thresholds decreased from 85 to 55 mmHg.

Conclusions: Risks for mortality, AKl, and myocardial injury were apparent at 85 mmHg, and for mortality ard AKI
risk progressively warsened at lower threshalds. Maintaining MAP well above 65 mmHg may be prudent in septic ICU
patierts.

Keywords: Sepsis, Hypotension, Blood pressure manitaring, Mortality, Acute kidrey injury, Myccardial injury

OAB icin alt sinir?

" 65 mmHg da yetersiz "

68




v' plak rGptlrt cok baskin mekanizma olmasa bile; cogu hastada

KAH mevcut!

Bu hastalar KAH'I onlemek icin alinan tedbirlerden fayda gorecektir.

Dabigatran :110 mg 16 ay boyunca / gunde 2 kez:
. vaskuler olum, arteriyal ve venoz trombozu onler,

. major kanamay! arttirmaz

69
Devereaux PJ.Lancet 20183912325-2334.



Dabigatran’a alternatif?

v Aspirin ve statin--- Kanada Kilavuzlarinin énerisi

Tedavi sonrasi mortalitede azalma

70
Duceppe E. Can J Cardiol 2017;33:17-32.




MANAGE Trial
(Management of Myocardial Injury After Non-cardiac surgery)

Non-kardiyak cerrahi

dabigatran plasebo

2 yil sure ile takip

Primer sonug¢

!

Vaskuler komplikasyonlar (primer olarak reinfarktus)
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Figure 5. The MANAGE trial randomized 1754 patients who had MINS to dabigatran or placebo for up to 2 y. The primary outcome was a
composite of vascular complications, primarily reinfarction. Dabigatran reduced the hazard ratio 28%, with a number-needed-o-treat of 24.
Major bleeding was similar in each group. Cl indicates confidence interval, HR, hazard ratio; MANAGE, Management of Myocardial Injury
After Noncardiac Surgery trial; MINS, myocardial injury after noncardiac surgery. Adapted from The Lancet, 391, Devereaux PJ, Duceppe E,
Guyatt G, et al, "Dabigatran in Patients with Myocardial Injury After Noncardiac Surgery (MANAGE): An International, Randomized, Placebo-
Controlled Trial,” 2325-2334, 2018, with permission from Elsevier.®

182  www.anesthesio-analgesia.org ANESTHESIA & ANALGESIA

72



~ «ALP D
£ * An,

A ? R

) v
© Z \
™\

B »
o —

L m N
i Z y
o :
23\ \"O 1990 2" 4

. Nasil onleyelim MINS"I?

Yeterli yayin yok

3 buyuk Trial var Her 3 calismada da; MI primer sonug

POISE 1: Perioperative Ischemic Evaluation Trial
POISE 2:
ENIGMA 2: Evaluation of Nitrous Oxide in the Gas Mixture of

Anesthesia

Devereaux PJ. Lancet 2008;371:1839-1847.
Devereaux PJ. NEJM 2014;370:1494-1503.
Devereaux PJ. NEJM 2014;370:7504-1513.
Myles PS. Am Heart J 2009;157:488-494.e1.




@ ESC European Heart Journal (2020) 41, 3083-3091 CLINICAL REVIEW

European Sociely doi10.1093/eurheartj/ehz301 Novel therapeutic concepts
of Cardiology

Myocardial injury after non-cardiac surgery:
diagnosis and management

P.J. Devereaux @ ""**** and Wojciech Szczeklik © *

'Department of Health Research Methods, Evidence, and Impact, McMaster University, David Braley Research Building, o/o Hamilton General Hospital, 237 Barton Strest East,
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LEL %3 Canada; ‘Departrment of Medicine, McMaster University, Diavid Braley Ressarch Building, ef'c Hamilton General Hosgital, 237 Barton Strest East, Harmatton, O LBL
2632, Canada *Outcomes Research Consortiom, 109 Partridge Lane, Hunting Valley, Cleveland, OH 44022, 1USA; and “Departrnent of Intensive Care and Perioperative Medicine,
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Myocardial injury after non-cardiac surgery (MIMNS) is due to myocardial ischaemia (Le. supply-demand mismatch or thrombus) and is asso-
ciated with an increased risk of mortality and major vascular complications at 30 days and up to 2years after non-cardiac surgery. The
diagnostic criteria for MIMNS includes an elevated post-operative troponin measurement judged as resulting from myocardial ischaemia (i.e.
no evidence of a non-ischaemic aetiology). during or within 30 days after non-cardiac surgery. and without the requirement of an ischae-
mic feature (e.g. ischaemic symptom, ischaemic electrocardiography finding). For patients with MINS who are not at high risk of bleeding,
physicians should consider initiating dabigatran 110 mg twice daily and low-dose aspirin. Physicians should also consider initiating statin
therapy in patients with MIN5. Most MIM5 patients should only be referred to cardiac catheterization if they demonstrate recurrent in-
stability (e.g. cardiac ischaemia, heart failure). Patients >65 years of age or with known atherosclerotic disease should have troponin meas-
urements on days 1. 2, and 3 after surgery while the patient is in hospital to avoid missing >90% of MIN5 and the opportunity to initiate
secondary prophylactic measures and follow-up.
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v Henuz bilinen guvenli profilaksi yok

v [3-blokerler belirgin duzeyde Ml riskini dusurir ama inme ve
mortalite riskini arttirir

v Nitroz Oksid’den kacinmak kardiyovaskuler olay riskini azaltmaz

v Klonidin ve aspirin riski azaltmaz, aksine komplikasyonlari vardir

75




v' ACE inhibitorleri
Anjiyotensin reseptor blokerleri

Statinler

sekonder vaskuler
komplikasyonlari

azaltir
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Genis calismalar:
* MINS olan hastalarin % 8'i ve Koroner anjiyografi

* Perioperatif Ml gecirenlerin % 21’

Puelacher C. Circulation 2018;137:1221-1232.
Smilowitz NR. Eur Heart J 2017382409-2417.

 Rekurren instabilitesi olan MINS’l hastalarda

(kardiyak iskemi, kalp yetmezligi)

Kardiyak kateterizasyo

77
Devereaux PJ. Eur Heart J 2020;41:3083-3091.




PLOS ONE

Check for
updates

RESEARCH ARTICLE

Intraoperative blood loss may be associated
with myocardial injury after non-cardiac

surgery

Jungchan Park ', Ji-hye Kwon'~, Seung-Hwa Lee »?*, Jong Hwan Lee’, Jeong Jin Min",
Jihoon Kim2, Ah Ran Oh', Wonho Seo', Cheol Won Hyeon®, Kwangmo Yang?, Jin-
ho Choi**, Sang-Chol Lee »*, Kyunga Kim**, Joonghyun Ahn®, Hyeon-Cheol Gwon®

1 Department of Anesthesiology and Pain Meadicine, Samsung Medical Center, Sungkyunksan Linbversity
School of Madicine, Seoul, Korea, 2 Division of Cardiclogy, Departmeant of Medicine, Heart Vascular Stroke
Institute, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea, 3 Center for
Health Promotion, Samsung Meadical Center, Sungkyunkwan University School of Medicine, Saoul, Korea,

4 Department of Emergency Madicine, Samsung Medical Canter, Sungkyunkwan University School of
Medicina, Saoul, Republic of Korea, § Statistics and Data Canter, Resaarch Institute for Future Medicina,
Samsung Medical Center, Seoul, Koraa, 8 Deparmeant of Digital Health, SAIHST, Sungkyunkwan LUniversity,
Seoul, Korea

Intraoperatif hemoglobin duzeyi icin hesaplanan esik degeri 9.9 g/ dL

yeterli intraoperatif hemoglobin seviyesinin korunmasi

=

MINS’In onlenmesinde yararli olabilir
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Pre-operative Glucose Levels, Myocardial Injury and Death after
Non-cardiac Surgery (The GlucoVISION Cohort Study)

Zubin Punthakee, MD MSc?, Pilar Paniagua Iglesias, MD PhD®, Pablo Alonso-Coello, MD
PhD¢, Ignasi Gich, PhD, MDY, Inmaculada India, MD®, German Malaga, MD MSc®, Ruben
Diaz Jover, MD?, Hertzel C. Gerstein, MD MSc?, P. J. Devereaux, MD PhD2
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Abstract

Interpretation: Pre-operative glucose, particularly casual glucose predicts risk for post-operative

cardiovascular outcomes, especially among patients without diabetes.

Sirasiyla 125mg/L ve 115 mg/L'lik rastgele ve aclik glikoz esikleri, diyabeti olmayan kisilerde
ve 143 mg/L'lik rastgele bir glikoz esigi, diyabetli kisilerde MINS’In en onemli belirleyicisidir




Volatile Agents for Cardiac Protection in
Controlled S

Alberto Zangrillo, MD,* Valentina Testa, MD,* Valeri
Giuseppina Casiraghi, MD,* Francesca Cavenago, MD,* M
Giovanni Landon

Objective: Volatile anesthetics reduce the risk of myocar-
dial infarction and mortality in coronary artery surgery. Re-
cently, the American College of Cardiclogy/American Heart
Association Guidelines suggested the use of volatile anes-
thetic agents for the maintenance of general anesthesia
during noncardiac surgery in patients at risk for periopera-
tive myocardial ischemia, but no randomized experience to
document the cardioprotective effects of these agents axists
in this setting. Therefore, the authors performed a prospec-
tive, randomized, controlled trial to compare the effects of
sevaoflurane versus total intravenous anesthesia, in terms of
postoperative cardiac troponin | release in patients undear-
going noncardiac surgery.

Design: A randomized, controlled trial.

Setting: A teaching hospital.

Participants: Eighty-eight consecutive patients undergo-
ing noncardiac surgery.

Interventions: Patients were allocated randomly to receive
either volatile anesthetic (44 patients) as the main anes-
thetic agent or total intravenous anesthesia (TIVA) (44 pa-
tients).

I'F" H[u_ll IIHM.| P.‘Pﬂﬂll “l}{l

Coronary Heart Disease

Randomized Comparison of Sevoflurane Versus Propofol to
Reduce Perioperative Myocardial Ischemia in Patients
Undergoing Noncardiac Surgery

Giovanna A.L. Lurati Buse, MD; Philippe Schumacher, MD; Esther Seeberger, CCREN;
Wollgang Studer, MD; Regina M. Schuman, MD; Jens Fassl, MD; Jorge Kasper, MD;
Miodrag Filipovie, MD; Daniel Bolliger, MD; Manfred D. Seeberger, MD

Background—Volatile anesthetics provide myocardial preconditioning in coronary surgery patients. We hypothesized that
sevoflurane compared with propofol reduces the incidence of myocardial ischemia in patients undergoing major
noncardiac surgery.

Methods and Results—We enrolled 385 patients at cardiovascular risk in 3 centers. Patients were randomized to
maintenance of anesthesia with sevoflurane or propofol. We recorded continuous ECG for 48 hours perioperatively,
measured troponin T and N-terminal probormone of brain natriuretic peptide (NT-proBNFP) on postoperative days 1 and
2, and evaluated postoperative delirium by the Confusion Assessment Method. At 6 and 12 months, we contacted
patients by telephone to assess major adverse cardiac events. The primary end point was a composite of myocardial
ischemia detected by continuous ECG andfor troponin elevation. Additional end points were postoperative NT-proBNP
concentrations, major adverse cardiac events, and delirium. Patients and outcome assessors were blinded. We tested
dichotomous end points by ¥ test and NT-proBNF by Mann—Whitney test on an intention-to-treat basis. Myocardial
ischemia occurred in T3 patients (40.8%) in the sevoflurane and 81 (40.3%) in the propofol group (relative risk, 1.01:
95% confidence interval, 0.78-1.30). NT-proBNP release did not differ across allocation on postoperative day 1 or 2.
Within 12 months, 14 patients (7.6%) suffered a major adverse cardiac event after sevoflurane and 17 (8.5%) after
propofol (relative risk, 0.90; 95% confidence interval, 0.44-1.83). The incidence of delirium did not differ (11.4%
versus 14.4%: F=0379).

Conclusions—Compared with propofol, sevoflurane did not reduce the incidence of myocardial ischemia in high-risk
patients undergoing major noncardiac surgery. The sevoflurane and propofol groups did not differ in postoperative
NT-proBNP release, major adverse cardiac events at 1 year, or delirium.

Clinical Trial Registration—URL: hitp:/fwww clinicaltrials.gov. Unigue identifier: NCTO0286585.

(Circularion. 2012;126:2696-2704.)

Key Words: acute coronary syndrome @ cardiovascular events m preconditioning w volatile anesthetics

80



B Mantkl strateji

Preop risk belirlemede serum NP

. . > bakilmasi
Preop prognoz igin serum troponin konsantrasyonu

Postop ilk 2 gun serum troponin konsantrasyonu

o

<

v cerrahi yapilacak, > 45 yas, en az 1 kardiyovaskuler risk
faktoru (+) ve

v' > 65 yas tum cerrahiye alinacak hastalarda

8l



Tarama yapillmamasi veya taramaya ragmen bir sey

yapllmamasi bu hastalarin tedavi sansini da azaltir

MINS'lI hastalarin ™ %3’u 30 gun iginde olebilir

* artmis mortalite 1 yil boyunca devam eder

Rodseth RN. J Am Coll Cardiol 2011;587522-529.
Devereaux PJ. JAMA 2017;317:1642-1651.



analjezi optimizasyonu
nedef Hb degeri: >9 g/ dl
nedef OAB >65 mmHg
nedef KAH < 100 atim/dk
nedef Sa0O, > %95

NN X N X X

postop 1. ve 2. gunlerde EKG
« T dalgasinda inversiyon,

« ST segment depresyonu, yukselmesi

83
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Troponin tarama ile

v hastalar miyokard hasari yasadiklarini ve gelecek kalp
Krizleri igin riskli grup olduklarini

v' aspirin baslanmasi i¢in aday olduklarini

v' statin ve/veya ACE inhibitor tedaviye baslanacagini

v HT kontrolunun daha ciddi olacagini

v’ egzersiz, diyet, sigarasiz hayat: yeni bir duzen !!!
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Eger bir giin benim sozlerim bilim ile ters diiserse
bilimi secin.
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