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Gereklilik?

Alooo... Karicigim pompaya girince goruselim!
Kahve hazir mi? Pompaya girip geliyorum...

Teknisyene soyle, pompada beni yemege cikarsin

Kizlar... Pompadan cikarken haber verin...

Pompa da bile rahat yok mu be...?



Giris
1953 m===™ 2016

Mevcut geleneksel yaklasim;

= Ampirik olarak tayin edilmis 50 mmHg OAB hedefi

= 15 yas Ustu, geng, komorbiditesi dusik hastalardan alinmis verilere dayanmaktadir.

Yiksek norolojik sekel oranlari

Komorbiditesi yuksek hastalar. Kisiye 6zgl perfizyon! Metod Yenileme Gerekliligi

Gelisen KPB sistemleri ve anestezi teknikleri



KPB'de Optimal Perflizyon?

= Hastanin uzun donem takiplerinde, tim organ fonksiyonlari ve hayatta

kalma verileri acisindan en uygun kosullari saglayacak KPB yonetimidir;

- Minimal inflamasyon, koagulasyon, otonom ve endokrin sistem aktivasyonu
- Onkotik basin¢c ve homeostazisin korunmasi
- En az morbidite ve organ disfonksiyonu

- En hizli iyilesme (Erken ekstlibasyon, erken taburculuk...)



KPB'de Kontrol Edebilecegimiz Degiskenler




1. Optimal Ortalama Arter Basinci (OAB)

= KPB’de organ perfizyonu icin gerekli optimum OAB kanitlanmamustir.

= Guvenli perfizyon basincinin alt sinir belirsizdir.

= Rutin KPB sirasinda dusiik (50-60 mmHg) ve yuksek (70-80 mmHg) OAB’yi

Savunan ara§t|rmaC|Iar mevcuttur.

= Eriskin hastalarin cogunda KPB sirasinda 50-60 mmHg OAB korunmaktadir.



Ortalama Arter Basinci

Diisiik OAB Avantajlari (50-60 mmHg)

, - ori M
Kan bilegenlerinin travmaya maruziyeti ~!¢ - Yiiksek riskli hastada doku perfiizyonu IT

: : |
= Cerrahi alandaki kan !’“ - (Hipertansiyon, DM, Yasli hasta)

= |skemi riskinde dokulara kollateral akim IT

= Kardiyotomi suction !L

= SSS’de emboli ~!L




Optimal OAB

= 248 KABG olgusu
= Postop. 6 ay takip

Major yan etki

Kardiyak morbidite

Norolojik morbidite
inme
Mortalite

Kognitif fonksiyon

Diisiik OAB

(52+5 mmHg)

Yiiksek OAB
(69+7 mmHg)
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IMPROVEMENT OF
OUTCOMES AFTER
CORONARY ARTERY
BYPASS

A randomized trial
comparing intraoperative
high versus low mean
arterial pressure

Background The objective of this randomized clinical trial of elective coronary
artery bypass grafting was to investigate whether iptraoperative mean arterial
pressure helow autoregulatory limits of the coronary and cerebral circulations
was a principal determinant of postoperative complications, The trial com-
pared the impact of two strategies of hemodynamic management during
cardiopulmonary bypass on outcome. Patients were randomized to a Jow mean
arterial pressure of 50 to 60 mm Hg or a high mean arterial pressure of 80 to
100 mm Hg during cardiopulmonary bypass. Methods A total of 248 patients
undergoing primary, nonemergency coronary bypass were randomized to
either low (n = 124) or high (r = 124) mean arterial pressure during
cardiopulmonary bypass. The impact of the mean arterial pressure strategies
on the following outcomes was assessed: mortafity, cardiac morhidity, neuro-
logic morbidity, cognitive deterioration, and changes in quality of life. All
patients were observed prospectively to 6 months after the operation. Results
The overall incidence of combined cardiac and neurologic complications was
significantly lower in the high pressure group at 4.8% than in the low pressure
group at 12.9% (p = 0.026). For each of the individual outcomes, the trend
fuvored the high pressure group, At 6 months after coronary bypass for the
high and low pressure groups, respectively, total mortality rate was 1.6% versus
4.0%, stroke rate 2.4% versus 7.2%, and cardiac complication rate 24% versus
48%. Cognitive and functional status outcomes did not differ between the
groups. Conclusion Higher mean arterial pressures during cardiopulmonary
bypass can be achieved in a technically safe manner and effectively improve
outcomes after coronary bypass. (J THORAC CARDIOVASC SURG 1995110
1302-14)

Jeffrey P. Gold, MD, Mary E. Charlson, MD (by invitation),

Pamela Williams-Russo, MD, MPH (by invitation), Ted P. Szatrowski, MD

(by invitation), Janey C. Peterson, MA. RN (by invitation), Paul A. Pirraghia, BA
(by invitation), Gregg S. Hartman, MD (by iwitation), Fun Sun F. Yao, MD
(by invitation), James P. Hollenberg, MD (by invitation), Denise Barbut, MD
(by invitation), Joseph G. Hayes, MD (by invitation), Stephen J. Thomas, MD
(by invitation), Mary Helen Purcell, BA, RN (by invitation),

Steven Matis, PhD (by invitation), Larry Gorkin, PhD (by imitation),

Martin Post, MD (by invitation), Karl H. Krieger, MD, and

0. Wayne Isom, MD, New York, NY. and Alexandria, Va.




Optimal OAB

= Halen optimal OAB dnermek icin yeterli veri yok, sinirlamalar mevcut.

= KPB sirasinda perflizyon basinci set edilirken;

= Yuksek perfiuizyon basinci tercihi
= Yasli hasta
= Aortanin ileri aterosklerotik hastalig

= Hipertansif hasta

= DM’li hasta

= Vakaya 6zgl — gercek zamanli- yaklasim ?

Basing =

Poiseuille's kanunu

D=

n APré
8nlL

Akim
Rezistans

Q = akim hizi (cm?¥/s, ml/s)
P = basing farki (dyn/cm?)
r = damar capi (cm)

n = kan viskozite verimi (dyn-s/cm?)

L = damar uzunlugu (cm)



Optimal OAB — Serebral Otoregulasyon
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Serebral Otoreguilasyonda OAB Optimizasyonu?

= NIRS, SKA Otoreglilasyonunun monitdrizasyonunda klinik veri saglar
= 232 KABC ve/veya kapak cerrahisi olgusu

= MCA’'da Transkraniyal Doppler ile SKAH tayini + NIRS Monitorizasyonu
= OAB + Ortalama Serebral Akim Hizi korelasyonu sssssp Ortalama Akis indeksi (MVI)

= OAB + NIRS korelasyonu s Serebral Oksimetri indeksi (COXx)

= Serebral Otoregilasyonun Alt Sinirina (LLA) karsilik gelen OAB’nin belirlenmesinde gercek

zamanli monitorize edilen NIRS temelli COx daha rasyonel sonuclar vermektedir.

Predicting the Limits of Cerebral Autoregulation
During Cardiopulmonary Bypass

Brijen Joshi, MD,* Masahiro Ono, MD,T Charies Brown, MD,* Kenneth Brady, MD. ¥+ ' '
R. Blaine Easley, MD.§ Gayane Yenokyan. PhD,|| Rebecca F. Gottesman, MD. PhD. ¥ AMNESTHESIAEANALGESIA 2012: 114 [3];503-510

and Charles W. Hogue, MD=




NIRS Optimizasyonlu OAB ile ABY iliskisi

Perioperative optimal blood pressure as determined by ultrasound
KABG / Ka pak Cerr. 110 Olgu, >50 yas tagged near infrared spectroscopy and its association with
postoperative acute kidney injury in cardiac surgery patients

Daspro Horr, Charles Hogue', Hideo Adachr. Laura Max', Joel Price, Chﬂstophev Scrorting®, Kemnton Zehr,

KPB sirasinda ve postop 3 st YB’da takip

Serebral OR icin USG hedefli NIRS Agoxf

Doppler Mvi ile valide serebral akim indeksi (CFx)
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Cut-off degerinin altindaki OAB ile postop. ) | T

ABY arasinda iliski yok

Serebral OR monitérizasyonu temelli

optimal OAB’nin altindaki degerler ile ABY

arasinda anlamli iliski var




2. Optimal Akim

= GUnumuzde hala standart veri eksikligi var

= Ilk hesaplamalar VYA ve sicaklik baz alinarak yapilmis
- Vicut Agirhgi
- Eriskin 30-70 ml/kg

- Vlcut Yuzey Alani

. 1.6-3.2L/m?

= Bu genis araliktan bir akim hizini neye gore sececegiz?

= Bircok standarti 1980’lerde saptanmis perfiuzyon icin buglin ne yapacagiz?




Pompa Akim Hizlari

Ampirik Akim
, _ , Dusik akim hizinin avantajlari? I
= Normotermik + Normo-Hct + Anestezi altindaki

hasta = KPB sirasinda daha dusuk hipertansiyon

- 2.2-2.5L.dktm? = Hipoterminin indikledigi viskozite ve SVR artisi

- Kardiyak indekse yakin

= Sol kalbe donen bronsiyal kan akiminda

- Hipotermik bypass sirasinda iyi klinik = Non-koroner kollateral dolasim kaynakli

sonuclar miyokardin isinmasinda azalma

- 1.2 L.dkt.m? ye kadar disen akimlar




Akim Hizi — Serebral Kan Akimi iliskisi

= Calismalarin cogunda, hipotermik bypass kullanildiginda
akim hizlari 1.0 — 2.4 L.dk't.m? arasinda ise SKA'nin

degismeden kaldigi gdsterilmistir.

Table 4. Clinical Studies Examining the Effect of Pump Flow Rate on Cerebral Blood Flow and Metabolism

No of Acid-base Results
Study  Patients Flow rate Temperature management MAP (mm Hg)
Cook et al,, 30 1.223L-min"!'-m™? 27°C a stat 50-70 No differences in mean
19972 CBF or CMR at high
or low flows
Govieretal, 67 10-22L-min '-m * 27°C a stat 45-70  No change in regional
1984 CBF or CMR at

differing flow rates

Rogers et al., 24 1.75225L -min ' -m? 27°C a stat and pH stat 68-75 No difference in CBF

1992 or CMR at differing
flow rates
Soma et al., 21 40-70mL - kg ' - min "’ 27°C pH stat 59-70 CBF increased
1989* proportionally to
flow rate

MAP = mean arterial blood pressures; CBF = cerebral blood flow; CMR = cerebral metabolic rate,

Rrvew Ardcle

| (Anesth Analg 2009;108:1394-417) |

Optimal Perfusion During Cardiopulmonary Bypass: An
Evidence-Based Approach

Glenn S, Murphy, BT
Eugene AL Hessel 11, R

Fobert O Groom, M5, COOCPL




Dusuk Akim Hizi

Viseral organlara kan akimi degisikligi distik akim hizlari ile aciklanabilir Sonuglar

45 mmHg OAB saglayan dusuk
akim

Hayvan modeli

e Azalmis akim

 Bobrekler

* GIS

* Pankreas




Dusuk Akim & Klinik Sonuclar

* Daha az norolojik
disfonksiyon
* 30-50 mL/kgdk*

Normo veya hipotermik KPB sirasinda glivenli minimal akim hizlarini destekleyen

Sonuclar

genis serili RKC’ye dayali yeterli veri bulunmamaktadir.!




Ideal Akim

En uygun organ

perflizyon destegi

Optimal

akim
hizi




3. Pulsatil & Non-pulsatil Perflizyon

Ik Gretilen pompalar non-pulsatil tasarlanmis

Pulsatil akimin klinik sonuclari hakkinda kesin klinik veri yok

Pulsatil akim dalga formu ile pulsatil basin¢ dalga formu farkl

Pulsatil Perflizyon Dezavantajlari Pulsatil Perfiizyon Avantajlari

KPB devre kompleksligini artirir = Major organ kan akimini artirir

Eritrosit ve trombosit hasarini

= Doku duzeyinde DO, 'yi artirir
artirir




Pulsatil & Non-pulsatil Perflizyon

= 150’den fazla temel bilim ve klinik calismada her
iki yontem karsilastirilmis. Pulsatil perfiizyonun;
- Hastane mortalitesi
- Major organ disfonksiyonu

- inflamatuar veya stres yanit

- inme
MiI
- ABY

uzerine olumlu katkilari ile ilgili veriler tartismali

veya yetersiz...

Glenn S. Murphy, Anesth Analg, 2009

Tabie 6. Clinical Studies of the Effects of Pulsatie and Nonpuisatie Pedusion on Outcomes

Improved with pulsatil

flow

No difference between
pulsatile and nonpulsatile flow

Mostality

Myocardial infraction

Requirement for mechanical ot
pharmacologc circulabory
suppvrt

Neurologx inury (stroke or
neurocognitive dyshanction)

Renal myury

Splanchnic perfusion

Inflammatory mediator release

Release of endogenous
vasoactive medistors

(catacholamines, plasma
renin)

Murkin [M et al, 105"
Murkin M etal, 1065
.\‘ﬂ‘.: letal, 1“”.-: ’
Tavlor KM etal, J
Murkin [M et 2l 1055""
Takahara Y et o, 200V

Kocakulak M et al. 205"

Abramor Det al, 208"
Hamula A et al, 108"
Gaer A et al, 19941
Sezai A et al, Y™
Driessen [ et al, 10952

Lamparelli Ret o, |

Sezar A et ol 2005™
Canuvet [L et al, 1990

Tayloe KMetal, 190"
Abramov D etal, 208"

Murkin [Met ol 95"
Henze T 'i“"‘.“'" '
Abeamov D etal, }-"l'?;‘:_'
Badner NH et al 109"
Mathie RT etal., 1997
Dapper Fet ol 1990

Goto Metal, 1993




Pulsatil & Non-Pulsatil Akim ve Bobrek Fonksiyonlari

= Meta-Analizde 2014 6ncesi yapilmis 9 calisma

= Pulsatil:674, Non-pulsatil:698 olgu

= Postop: CrCl, Cr, NGAL, Postop. ABH, ABY

= AB Hasari Pulsatil grupta daha az
= ABY insidansi iki grupta benzer

= Pulsatil perfiizyon ile KPB sonrasi bébrek

fonksiyonlari daha iyi

Artificial Organs 2015, 39(9):788-794.

A Meta-Analysis of Renal Function After Adult Cardiac
Surgery With Pulsatile Perfusion

*Myuag Ji Nam, {Choon Hak Lim, {Hyun-Jung Kim, Yong Hwi Kim, {Hyuk Choi,
{Ho Sung Son. THae Ja Lim, and §Kyung Sun

*School of Mediane: *Anethenology and Fax Nediane, Collepe of Medicue, $Deparomens of Prevensve Nediome
College of Medicing, fDeparmmers of Medical Science, Groduas School of Mediine, end {Thoracc and Cardiovasauiar
Surpery, Korea Uriversity, Secul Kores

Abstract: The am of the meta-analyes was 10 determune
whether pulsatie pafasoo dunag cardiac saspery has 2
eaer offct m omal dichincton thin moopuitnle
pedfusson afier candix sarpery o randomized controlled
wulse MEDLINE, EMBASE, and the Cochrang Central
Regisier of Coatrodied Trisls were used 1 identdy avad-
able articles published before Apni 25, 018 Meta-asalvss
v ooduced 0 Gtomne the eflects of pulttile
pefuson o postoperative rendl fusctioss, a8 detes
maed by creatmew deanance (Cr(J), srrum crestimos
Cr), unnary oestrophi pelatnase-associated ipocaln
(NGAL), and the madences of acute resal wsufficency
(ARI) and acmie renal fadure (ARF) Nime sudus mvolv:
mg 674 patients that recerved palsatile perfasion asd 668
patieats that recesved sonpuitie perfuiaca dunmg cardse-

paimonaey vpast (CPE) were conadeed m the mets
malv. Stranded amaives was perfonmed according
efiectrve puianlity o nacledr puikanldy of the puisinie
perfsion method 1 the preseace of beteropenarty. NGAL
Wvelt were oot cpndicantly difereat between the palsatile
nd socpuisatie grogps. However, pusienss i e pulsatiie
prowp bad a sgadicanty hugher CrC and lower Cr levels
Rhen O analss Wi restncted to stades on efecne
puisatile fow (P < 000001, respectively). The madeace of
ARl wat pgaficaatly lower o e polsatle groop
P<000001), bt mcidences of ARF were sendar. I coo
donon, the meta-asalves cagpests that (e wa of pulsstla
Sow durng CPB resuls i better postopenitive reaal
fuscoon.  Key Wordse Cardopulmonary brpasi—Meta
mahvee—-Pucnk perfoom—Reaal funcnon




Pulsatil & Non-Pulsatil — Pediatrik Hasta

= Deneysel hayvan modellerinde pediatrik KPB sirasinda pulsatil akim ile kalp, bébrek
ve akciger gibi vital organlara kan akimi anlamli sekilde daha Ustln

Undar A, et al: Effects of perfusion mode on regional
and global organ blood flow in a neonatal piglet
model. Ann Thorac Surg 68: 1336-1342, 1999.

= KPB prosedirlerinde Non-pulsatile gére serebral kan akimi ve oksijenizasyonu artirir

Alkan T, et al: Benefits of pulsatile perfusion on vital
organ recovery during and after pediatric open-heart
surgery. ASAIO J 53: 651-654, 2007

- ECMO uygulanan DEdIatrlk OlgUIarda pUlSOtI/ akim ile Agati S, et al. Initial European clinical experience with
Daha iyi Weaning ba§ar|5| pulsatife extracorporeal membrane oxygenation. J

Heart Lung Transplant 25: 400—403, 2006.
Daha az hemofiltrasyon gereken ABY gelisimi

Agati S, et al. Pulsatile ECMO as bridge to recovery and cardiac
transplantation in pediatric population: A comparative study. J
Heart Lung Transplant 26: 87, 2007.




Ozellikli Durumlarda Perfiizyonun Optimizasyonu

Normal bireylerde normotermik kosullarda 50—150 mmHg basing araliklarinda

serebral otoreglilasyon korunur.

Kalp, bobrek ve beyin kan akiminin otoregulasyonu vasktler hastalik ve diyabette

bozulabilir.

Diyabette SKA tamamen perflizyon basinci bagimli hale gelir.

Uygun SKA icin perflizyon basinci 65-80 mmHg’da surduridlmelidir.




Ozellikli Durumlarda Perflizyonun Optimizasyonu

= Ek hastalik varlig
- DM
- Periferik veya karotid vaskuler hastalik

- Hipertansiyon

= Hastanin yasl

= Yash hastalarin perfiizyonu icin protokollerimiz yok
- Yaslilarin da fizyolojileri infantlarda oldugu gibi eriskinden farklhidir.

- Yas 80’den 90’a giderken major komplikasyon riski %14’ten %24’e cikar.




Sonuc

Perflizyonun optimizasyonunda guiclt 6neriler sunmak icin veriler sinirli

Yiksek kalitede calismalara ihtiyac var

= NIRS ? ile bireysellestirilmis, anlik takip edilen OAB kullanimi yayginlastiriimal

= Fizyolojik dalga formuna yakin dalga formunun saglandigi pulsatil akim gelistirilmeli

Metabolik ihtiyaclar baz alinarak
akim hizlari kisisellestirilmeli

Heterojen hasta populasyonu m==)

Basinclar

= >50 mm Hg (Diyabetli hastada daha yuksek)
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