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Intraoperatif Sivi Hemostazi

(J Hedefe yonelik sivi stratejisi ve kisiye yonelik sivi tedavisi

hedeflenmelidir.
* intraoperative goal-directed fluid strategy

e |Individualize fluid administration

 Amag; stroke voliim ve doku oksijen sunumunu optimize edilmesi

ayni zamanda intravenoz sivi aliminin minimalize edilmesidir.

* Optimize stroke volume and tissue oxygen delivery

Contemporary Approaches to Perioperative |V Fluid Therapy
Paul S. Myles  World J Surg 2017 May 8 DOI 10.1007/s00268-017-4055-y



Kardiyopulmoner Baypasta Fizyolojik Sivi Hemostazi

Prime sollsyon ve ideal sivi yonetimi

* Dogru hasta
* Dogru miktar
* Dogru zaman

Review. Albumin—Beyond Fluid Replacement in Cardiopulmonary Bypass Surgery: Why, How, and When?
Enrigue Moret,Seminars in Cardiothoracic and Vascular Anesthesia 2014, Vol. 18(3) 252—-259 DOI: 10.1177/1089253214535667



Odem nedenleri

* Kapiller hidrostatik basing artis
* Plazma onkotik basing azalmasi
e Doku osmotik basing artisi,

* Kapiller permeabilite veya yuzey
alan filitrasyon artis

* Lenfatik drenaj azalmasi

= Odem doku perfiizyonu ve oksijen
transferini bozar.

= Odem intertisyel sivi (lenf ) olusumu ve lenf
sivi absorbsiyonu arasindaki dengesizlikten
olusur. (normal lenf drenaji 2/L /giin)

Cardiopulmonary bypass and edema:physiology and pathophysiology.

E Hirleman Perfusion 2008; 23: 311-322

Starling yasasi
AIFV=K: [(P.-P,)]- o[(pCOP-tCOP)]-Q,

Kilcal damarlarda kan ile doku sivisi arasindaki madde alis
verisinin kanin hidrostatik basinci ile kan proteinlerinin
olusturdugu osmotik basincin etkisi ile gerceklestigini aciklayan

hipotezdir
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KPB 6dem patofizyolojisi

Lenfatik akim

Azalmis plazma onkotik basinci :pCOP

Interstitial Fluid

arterial arterial

Lenfatik akim N
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Cardiopulmonary bypass and edema:physiology and pathophysiology. Kf: kapiller filitrasyon katsayisi
E Hirleman Perfusion 2008; 23: 311-322 5
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* Endotel icin makromolekdl filtresi
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* Plazmanin hidrostatik olarak disa hareketi

| [« ¥ Endothelial Surface Layer
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endotel yuzey tabakasi tarafindan korunur.

* Endotel sadece kan ve doku arasinda bir bariyer

.\ Endothelial Cell Line
degildir; primer hemostaz, koagiilasyon, ) )

fibrinoliz, inflamasyon ve vasomotor tonusun N -
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Interstitial Space

diizenlenmesinde rol oynamaktadir.

Endotelyal glikokalix (Becker et al)

Kardiyopulmoner baypas cerrahisinde optimum sonug elde
etmek igin vaskiler bariyer yeterliliginin korunmasi,
interstisyel 6demin énlenmesi ve mikrosirkiilasyonun

bozulmamasi onemlidir.

Albumin—Beyond Fluid Replacement in Cardiopulmonary Bypass Surgery: Why, How, and When?
Review Enrique Moret, Seminars in Cardiothoracic and Vascular Anesthesia 2014, Vol. 18(3) 252—-259



Albumin—Beyond Fluid Replacement in Cardiopulmonary Bypass Surgery:

Why, How, and When? Review DOI: 10.1177/1089253214535667
Enriqgue Moret, Seminars in Cardiothoracic and Vascular Anesthesia 2014, Vol. 18(3) 252—-259

%4 ve %5 albumin yan etkileri daha az

* Sentetik kolloidlere gore renal sisteme etkileri {,
e Kan nakli ve re-operasyon |,

* Trombosit Uzerine etkileri daha iyi

e Albumin fibrinojenle yarisarak yabanci ylizeye fibrinojen tutunmasini ve platelet
adhezyonunu onler.




KPB sirasinda sivi kacis nedenleri

* Pompa flow degisimleri; * e Kullanilan ilaclar

 Arterial basinc degisimleri * Hemodillsyon

* Santral vendz basing artisi  Kapiller permabilite artisi
* Vikozite * Lenfatik akim

* Non-pulstatil akim * [skemi- reperfiizyon hasari
* Hipotermi  Vaskuler tonus degisimi

*Elevated flow rate during cardiopulmonary bypassis associated with fluid accumulation.
Haugen O, J Thorac Cardiovasc Surg 2007;134:587-93



Hipotermide;

* Vazokonstruksiyon ve viskozite artisi ortalama arter basincini ve
sistemik vaskiler direnci artirir ve kapiller hidrostatik basing

(Pc )degisimine neden olur.



Kapiller Kacak Sendromu

e Cerrahi travma, immun cevap
dokuda iskemi-reperfizyon hasari

* Yabanci ylzey ile temasi

* Understanding the inflammatory response to cardiac surgery. McGuinness, J Surgeon 2008; 6(3): 162-171
* Magnitude of the inflammatory response to cardiopulmonary bypass and its relation to adverse clinical outcomes.
Holmes, JH Inflamm Res 2002; 51(12): 579-586.
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Hemodillsyon

 Kristaloid prime ile baslandiginda kolloidal osmotik basing yaklasik %50 azalir.
 Ozellikle KPB’In erken fazlarinda anlamli intertisyel sivi birikimine neden olur.
* Sivi kacis hizinin artmasi sonucu hipovolemi gelisir.

* Yeterli dolasimin saglanmasi icin ilave sivi alma ihtiyaci olusur.



Hemodilusyonun Negatif Etkilerini
Minimalize Etmek Icin;

* Prime volim azaltilmasi
*mini-baypas sistemleri, retrograd otolog prime (RAP)
* Devamli ve/veya modifiye ultrafilitrasyon

* Prime soltisyonda plazma onkotik basinci (pCOP) artiran
<olloid eklenmesi




Highly positive intraoperative fluid balance during cardiac surgery is associated with

adverse outcome Toraman F, Perfusion 2004; 19: 85i/91

Thansfused p oirlue
putisnts (%]

Age =70 years 11.4 0.0001
Age =70 years 2248
Taotal balance < 500 mL 0.001
Tatal balanca = 500 mL
Group 1 Group 2 p oalue
fn=1155] (n=125}
Time to extubation {min) 230+254 2771185 NS
[notropic agent use (%) 2.3 .4 .02
Need for IABP (%) 1.2 B 0.03
Renal complication (%) 0.3 1.6 NS
Pulmonary complication (%) 1.6 1.6 NS
ICU stay {(hours) 218 222 NS
LOHS (days) : 6.1 0.0001
[CU readmission (%) 5-6 0.015
Mortality (%) . NS

* 1280 hasta ACBG

Total sivi dengesi

e grup 1: 1155 hasta, 500 ml az olan
e grup 2: 125 hasta, 500 ml den fazla olan

* Intraoperatif voliim fazlahg; kan
transfizyonu ve hastanede yatis suresini
artirdigi gosterilmis
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Kan Koruma Klinik Uygulama Kilavuzu

* Mikropleji: kardiyopleji kristaloid voliimiin azaltiimasi.

Hemodillsyonel anemi ve allojenik kan naklinin minimalize edilmesi

Minidevreler: prime soliisyonun azaltiimasi ile ciddi hemodiliisyon riskleri azalir.

(0zellikle pediatrik vaka ve Jehovaha sahitleri). (kanit A)

Vakum destekli ven6z drenaj (VAVD): mini devrelere eklenerek hemostaz, gogiis tiipl
drenajini diizelterek kan naklini azaltir.

Biyo-uyumlu KPB devreleri: daha az kanama ve kan nakli ihtiyaci

Ultrafilitrasyon: modifiye ultrafiltrayon (MUF) (Level of evidence A)
CELL SALVAGE rutin kullanimi.(Level of evidence A)

2011 Update to The Society of Thoracic Surgeons and the Society of Cardiovascular Anesthesiologists

Blood Conservation Clinical Practice Guidelines

FERRARIS. Ann Thorac Surg 2011;91:944-82 d0i:10.1016/j.athoracsur.2010.11.078
STS BLOOD CONSERVATION REVISION 2011



Kritik Hb dlzeyi

 KPB’ta kritik end-organ iskemi/hasari olan hastalarda hemoglobin 7g/dL olacak sekilde transflizyon
yapilmali. (Kanit C)

» KPB sirasinda Hb 6 g/dL degerini asarsa, hastanin klinik durumuna gore kirmizi hiicre transflizyonu
yapilma kararini verme, stirecin en 6nemli sorunu

* Bu slrecte kirmizi hucre transfliizyon endikasyonu multifaktoriyeldir.

(Hastaya ait faktorler
( yas, hastaligin ciddiyeti, kardiyak fonksiyonlar veya kritik end-organ iskemi varligi)

QKlinik olarak
(masif veya aktif kanama varligi)

WLaboratuvar/klinik parametreler
(Hct, SVO2, EKG veya EKO’da miyokardiyal iskemi varhgi)

kilavuzlugunda yapilmalidir. (Kanit C)

2011 Update to The Society of Thoracic Surgeons and the Society of Cardiovascular Anesthesiologists Blood

Conservation Clinical Practice Guidelines
FERRARIS. Ann Thorac Surg 2011;91:944-82 do0i:10.1016/j.athoracsur.2010.11.078
STS BLOOD CONSERVATION REVISION 2011



Lowest Hematocrit on Cardiopulmonary Bypass Impairs the Outcome in Coronary Surgery. An Italian

Multicenter Study from the National Cardioanesthesia Database
Ranucci M. Tex Heart Inst J 2006; 33:300-5

20 1
O Het en CPR <2300 OHct on CPB <24%
P I 18 {1  WHcton CPB >24%
o B Hcion CPB =23% C .
4 16 1
3.5 14 1
- S
@3- s 12 1
g 5 10
E ?.E" - L | - I_: . e
g renal failure 8 low-output syndrome
g 2 g 8]
1.5 6
1 4 1 a
b
51 2
0 I 0
Mot translused lransfugsed Mat transfusad Transfusad

 ACBG yapilan 1,766 hasta, Hct kritik degeri 23

Renal yetersizlik / disUk output sendromu ciddi anemik ve transflizyon alan hastalarda anlamli ylksek



The effectiveness of acute normolvolemic hemodilution and autologous

prime on intraoperative blood management during cardiac surgery

Stammers AH.
Perfusion. 2017 doi: 10.1177/0267659117706014

* Intraoperatif akut normovolemik hemodulisyon ve otolog prime yapilan 18 024 hastada kan kullanimina
bakilmis. Uygulanmayan grupta kros-klemp ve KPB sliresi daha uzun.

* Kan nakli preoperatif anemik olanlar ve koagtlasyon bozuklugu olanlarda fazla
* Hct optimal alt siniri ile akut bébrek hasari arasinda iliski var

. intraoperatif kadlnlarqla dqh-a fa!zla kan transflizyonu

AP ANH ANH+AP Neither p-value
Observations 12,677 334 2,792 2,221
Intraoperative PRBC transfusion — n (%) 2,531 (20.0) @o@p 592 (267)  <0.00
First CPB Hct (%) — mean (SD) 27.0 (49) 26.5 (4.4) 27.5 (4.8) 27.0 (4.8) <0.001
Lowest CPB Hct (%) — mean (SD) 25.7 (4.7) 25.5 (4.1) 26.0 (4.6) 258 (4.7) 0.003
Hct change: OR entry to post-heparin (%) — mean (SD) -2.3 (2.7) -3.2 (3.1) -3.6 (3.4) -2.5 (3.8) <0.001
Hct change: post-heparin to first CPB (%) —mean (SD) 5.4 (3.8) -8.3 (3.9) -6.9 (4.1) -S 9 (4.5) <0.001
Hct change: OR entry to first CPB (%) — mean (SD) -8.7 (4.0) -114(45) -104(42) 5 (4.5) <0.001

CPB: cardiopulmonary bypass; Hct; hematrit; OR: operat RBC: packed red blood,cell
cardiopumenary Bypass: Hey B iog prima: - ANHT akut normovolemik hemodulisyon


https://www.ncbi.nlm.nih.gov/pubmed?term=the%20effectiveness%20of%20acute%20normovolemic%20hemodilution%20and%20autologous%20prime%20on%20intraoperative%20blood%20management%20during%20cardiac%20surgery&cmd=correctspelling

Greater Volume of Acute Normovolemic Hemodilution May Aid in
Reducing Blood Transfusions After Cardiac Surgery;

Goldberg Et Al, 100, 5;1581-1587.Ann Thorac Surg 2015

13534 hasta
11197 non ANH/2337ANH

26 merkez

800ml ve Uzeri akut normovolemik
hemodillisyon yapilan hastalarda
kan transflizyonu en az (RRadj 0.57)
ve daha az plazma (3.3%) ve
trombosit (3.4%) kullanilimis.

Transflizyon rate%
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Retrograde Autologous Priming as a Safe and Easy Method to Reduce

Hemodilution and Transfusion Requirements during Cardiac Surgery

Trapp C . Thoracic and Cardiovascular Surgeon DOI 10.1055/s5-0035-1548731
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(minimal extracorporeal circulation) :30

* Daha az hemodilisyon

* Intraoperative ve postoperative kan kullanimi
azalmis

* Maliyeti daha ucuz
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Drug, Devices, Technologies, and Techniqgues for Blood Management in Minimally
Invasive and Conventional Cardiothoracic Surgery

A Consensus Statement From the International Society for Minimally

Invasive Cardiothoracic Surgery (ISMICS) 2011

Menkis et al. Innovations & Volume .2012

Statements for MECC Versus Conventional Extracorporeal Cardiopulmonary Circuit
MECC Versus Conventional Extracorporeal Cardiopulmonary Circuit

« MECC allojenik kan kullaniminda anlamli azalma (OR, 0.42; 95% Cl, 0.28Y0.63; Level A).
* Norolojik olaylarda azalma gosterilmis (OR,0.30;95% Cl, 0.12-0.73; Level A)

MECC (reservoir-less, coated circuits, reduced prime volume)



Intraoperative Akut Bobrek Hasarinin Onlemesi

v KPB ve kros-klemp stresinin kisaltiimasi

v’ Transfizyonun minimalize edilmesi
v/ intraoperative plazmanin korunmasi; cell saver
v'Hemodiliisyonun minimalize edilmesi

- Ultrafilitrasyon
-Pompa devrelerin kicultilmesi
-Retrograd otolog perflizyon (RAP)
-Akut normovolemik hemodulisyon (ANH)
v’ Perioperative Hct ve oksijen sunumunun dengelenmesi

v KPB iliskili mikroembolinin azaltilmasl

= Acute Kidney Injury Subsequent to Cardiac Surgery Kramer RS, JECT. 2015;47:16-28

* Kidney Disease: Improving Global Outcomes (KDIGO) Acute Kidney Injury Work Group.
KDIGO clinical practice guideline for acute kidney injury. Kidney Inter. 2012;2(Suppl):1-138.

2011 Update to The Society of Thoracic Surgeons and the Society of Cardiovascular Anesthesiologists
Blood Conservation Clinical Practice Guidelines . Ann Thorac Surg FERRARIS ET AL 9452011;91:944-82



Intraoperative Akut Bobrek Hasarinin Onlemes;i

v'Isotonik kristaloidler kolloidlerden ABH riski olan hastalarda daha ustiin
v'Kan basinci reglilasyonu ve serebral otoregulasyon saglanmasi

v'KPB sirasinda hipertermik perfiizyondan kacinma

v'KPB akiminin ideal viicut kilosuna gére baz alinmasi;

KPB ‘ta obez hastalarda yliksek BSA degerine gore hesaplanan ytiksek akim
sistemik inflamatuvar cevap ve emboli riskinde artisa yol actigi bildirilmistir.

e Acute Kidney Injury Subsequent to Cardiac Surgery Kramer RS, JECT. 2015;47:16-28

* Kidney Disease: Improving Global Outcomes (KDIGO) Acute Kidney Injury Work Group.

KDIGO clinical practice guideline for acute kidney injury. Kidney Inter. 2012;2(Suppl):1-138.

e 2011 Update to The Society of Thoracic Surgeons and the Society of Cardiovascular Anesthesiologists
Blood Conservation Clinical Practice Guidelines . Ann Thorac Surg FERRARIS ET AL 9452011;91:944-82



e Baslangic intravenoz sivinin yonetimi ONEMLI
 Kolloidlerin verilmesinin kristalloidlere gére Gstunlligu net degil.

e Kristalloid bilesim; izotonik (normal saline) verilmesi klor yukiinden
dolayi ABH ile iliskilendirilmistir.

Acute kidney injury following cardiac surgery: current understanding and future
directions. Review.

O’Neal et al. Critical Care (2016) 20:187 DOI 10.1186/513054-016-1352-z



* Kalp cerrahisinde sivi secimi tartismali

e Kan ve kan urunu kullanimi sinirlandiriimali

Volum replasmaninda en iyi ve tek bir sivi yok

Maliyet sinirlamasi en dnemli faktér haline gelmistir.

Volum tedavisi makrosirkilasyonu ve oksijen sunumunu optimize ederken ayni
zamanda organ perfiizyonunu, mikrosirktlasyonu ve inflamatuvar yaniti

duzeltmelidir.

Cok iyi bilinmektedir ki; kristaloidlerin Gstin oldugunu gosterenler
daima kristaloidleri ve kolloid taraftarlari daima kolloidleri begenmektedir.

Volume Therapy in Cardiac Surgery
J Boldt. Annals of Cardiac Anaesthesia 2005; 8: 104-116



Ne aliyor bu hasta?
Ne kadar kan ve sivi krostayim!

. . I . .
verdiniz? Kanamasin: Prime soltisyon!!

Simdi ben ne vericem? Vaziyeti koruyalim!!
Cerrahi '

Sivi se¢cimi?
Kan versem mi?

Perflzyonist
Anestezi

Yogun bakim
AMELIYATHANE

Preoperatif donem mmmmmmm) Perioperatif donem =) Postoperatif donem
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Ozet

* Perioperative donem icin mtikemmel sivi yok.
* Cell saver gibi tekniklerle intravaskuler volimin korunmasi
* insensible kayip perioperatif 1 ml/kg/h

* Prime kristaloid ; glinliik Na ihtiyaci 1-2 mmol/L. (1 L 0.9% izotonik icerir.). Daha
fazla verilmesi metabolik asidoz ve hiperkloremi

e Kan basinci korunmali
* Retrograd otolog prime

e Elektrolit inbalance duzeltilmeli

Perioperative Fluid and Electrolyte Management in Cardiac Surgery: A Review
Young R. The Journal of ExtraCorporeal Technology 2012;44:P20-P26
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KPB 6dem patofizyolojisi

AIFV=K; [(P.-P,)]- o[(pCOP-tCOP)]-Q,

Kilcal damarlarda kan ile doku sivisi arasindaki madde alis verisinin kanin hidrostatik basinci ile kan proteinlerinin
olusturdugu osmotik basincin etkisi ile gerceklestigini aciklayan hipotezdir

: : . Atard Toplard
* AIFV :intertisyel sivi volim{i g i Ll
o K. - : 1T Kan basinct  Ozmotik basing  Kan basinci
K:: kapiller filitrasyon katsayisi / @ommHg) (25 mm Hg) (15 mm Hg)\

P. : kapiller hidrostatik basing |

e
P,: doku hidrostatik basing l | I

pCOP : plazma onkotik basinci

tCOP : doku onkotik basinci Kan ile dokular arasindaki madde alisverisi

Q, : lenfatik akim

Cardiopulmonary bypass and edema:physiology and pathophysiology.
E Hirleman Perfusion 2008; 23: 311-322
32



Effect of the colloids gelatin and HES 130/0.4 on blood coagulation in

cardiac surgery patients: a randomized controlled trial
Kimenai et al. Perfusion 28(6) 512-519 .2013 doi: 10.1177/0267659113491446

 this randomized, controlled trial of adults after on-pump CABG procedures showed no

significant difference in blood loss and blood coagulation between HES 130/0.4 and gelatin

when they were combined with lactated Ringer’s solution.

Table 2. Cumulative chest tube output {ml).Values are median £ IQR. Significant difference when p<0.05 (Mann-Whitney U test).

HES group Gelo group p-value
Post-operative | hour (ml) 200 £ |65 150 £ 165 0.25
Post-operative 3 hours (ml) 300 £ 150 225 1 205 0.33
Post-operative 6 hours (ml) 325 + 250 300 + 230 0.38
Post-operative |2 hours (ml) 425 + 300 375+ 255 0.56
Total (before remaoving drains) (ml) 500 + 420 465 = 390 0.48
Duration drains (hours) I8 + 4 18+ 5 0.93

33



Comparison of the effects of aloumin 5%, hydroxyethyl starch 130/0.4 6%, and

Ringer’s lactate on blood loss and coagulation after cardiac surgery.
K. Skhirtladze British Journal of Anaesthesia doi:10.1093/bja/aet348

* Randomize, 240 hasta

* 50 ml/kg/glin human albumin (HA), HES veya Ringer laktat (RL). Prime soliisyon 1500 ml

HA (n=76) HES (n=81) RL (n=79) P-value

Chest tube drainage (ml) 835 (545/1253) 700 (540/1090) 670 (455/1015) 0.0850
PRBCs (ml) 300 (0/600) +300(0/600) 0(0/300) 0.0004
PRBCs (units) 1(0r2) To1(02) 0(01) 0.0004
PRBCs intraoperative (ml) 0(0/600) 0(0/600) 0(0/300) 0.0119
PRBCs postoperative (ml) 0(0r275) 0(0/250) 0.0333
FFP (%) 8 10 0.5152
Platelets (%) 7 14 0.1186
Fibrinogen (%) 12 16 0.0383
Factor concentrate (%) 3 b 0.3921
Percentage of patients receiving

PRBCs (%) 58 61 34 0.0013

Any blood product (%) 62 64 C B 0.0003
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Effect of hydroxyethyl starch on bleeding after cardiopulmonary bypass: A

meta-analysis of randomized trials Navickis et al. J Thorac Cardiovasc Surg
2012;144:223-30

Trial Mean Bleeding (SD), mL SMD (Cl), % Weight, %
Albumin HES

HES 450/0.7 vs Albumin

¢ 18 c;allgma,toplam 970 hasta dahil Diehl .et al, 19822 3 494 (215) 637 (402) ——ED— 43.1 (-8.3 10 94.6) 8.6
I Moggio et al, 1983 415 (480)  217(122) ——o—— ! -57.1 (-115 to 1.3) 6.6
edilm 1S Saunders et al, 1983* 454 (174) 599 (253) i 66.8 (23510 157) 2.8
e Hes /a lbumin Kirklin et al, 1984% 619 (155) 819 (404) ——%—o— 65.4 (-8.2 1o 139) 4.2
Gallagher et al, 1985° 518 (76) 593 (280) - 36.6(-88.7t0162) 1.5
ka rsi la stiri Imi s.Postope ratif Sade et al, 19857 542 (482) 626 (377) o 193(-34210728) 7.9
kanama deée r|endiri|mi§_ Saxena et al, 1997 360 (72) 389 (68) __.D_ 414 (-14610975) 72
Bennett-Guerrero et al, 200115 995 (455) 1372 (853) —}E}— 51.1(16.410856) 18.9
 HES kan kayb INni,reoperasyonu ve Kuitunen et al, 2004'8 1098 (394) 1460 (527) . 778(341t0152) 4.1
KPB sonrasi kan Grini kullanimini Siptes <> pdetiondl, RR
v HES 200/0.5 vs Albumin !

artird 1810 rtaya konmu 3- Daha London et al, 1989% 1024 (545) 1135 (676) A 18.0(-22.61058.6) 13.7
dU§Uk molekuler aélrllk ve |ger|§|n London et al, 1992° 1373 (392) 1559 (933) —to— 26.0 (-24.81076.8) 8.8
bu riskleri azalta bi|eceéine dair Mastroianni et al, 199410 970 (334) 1179 (621) ——Ero— 442 (-306t0119) 4.0
ka n It Ol mad Igl blld I ri | m |§t| r Tigchelaar et al, 19971213 704 (116) 807 (297) | 47.5 (-37.7 to 133) 3.1
Niemi et al, 2006'%:20 931 (352) 1122 (355) 1Tt 54.0 (-18.9 to 127) 4.2
Niemi et al, 2008222 934 (230) 989 (510) ——n—é— 13.9 (-57.8 to 85.6) 4.4
Subtotal <> 28.5(421052.8) 382

4

Total 33.3 (18.2 to 48.3) ~\{00.0
12 = 5% (Cl, 0-56%); p = 0.40 il P i

e—— — . -100  -50 0 50 100 150
50/0.7 vs 00/0.5: p = 0.6 SMD, % 35



* Perioperatif kan transflizyonu kalp cerrahisi sonrasi mortalite ve
morbidite riskini artirir.

v'Renal yetersizlik, solunum yetersizligi, stroke, infeksiyon

Increased mortality, postoperative morbidity, and cost after red blood cell transfusion in patients having cardiac surgery. Murphy GJ,
Circulation 2007;116:2544-52.

Morbidity and mortality risk associated with red blood cell and blood-component transfusion in isolated coronary artery bypass
grafting. Koch CG, Crit Care Med 2006;34:1608-16.

Intraoperative red blood cell transfusion during coronary artery bypass graft surgery increases the risk of postoperative low-output
heart failure. Surgenor SD, Circulation 2006;114(1 Suppl):143-8.



 Kalp cerrahisinde HES 130 /0.4 kullaniminda daha az kan kaybi ve
transfiizyon ihtiyaci

* Hydroxyethyl starch for cardiovascular surgery: a systematic review of randomized controlled trials
Xue-Yin Shi. Eur J Clin Pharmacol (2011) 67:767-782 DOI 10.1007/s00228-011-1008-5

» Effect of the colloids gelatin and HES 130/0.4 on blood coagulation in cardiac surgery patients: a randomized controlled trial
Kimenai et al. Perfusion 28(6) 512—-519 .2013 doi: 10.1177/0267659113491446

* Comparing the Effects of 5% Albumin and 6% Hydroxyethyl Starch 130/0.4 (Voluven) on Renal Function as Priming Solutions

for Cardiopulmonary Bypass: A Randomized Double Blind Clinical Trial.
Maleki MH. Anesth Pain Med. 2016 February; 6(1): e30326 doi: 10.5812/aapm.30326



Elevated flow rate during cardiopulmonary bypass
is associated with fluid accumulation
J Thorac Cardiovasc Surg 2007;134:587-93

* In this animal model, elevation of CPB
flow rate was associated with a more
positive intraoperative fluid balance
and an increase in fluid extravasation
rate. The effect was predominantly
seen in the initial phase of CPB.

» Sixteen pigs underwent 60 minutes of
normothermic bypass, followed by 90 minutes of
hypothermic bypass. A high-flow group (HF group,
n 8) had a cardiopulmonary bypass flow rate of

110 mL - kgl - min1 and a low-flow group (LF
group, n 8) had a rate of 80 mL - kgl - min1.

Intraoperative fluid balance during cardiopulmonary
bypass: effects of different mean arterial pressures

Perfusion 2007; 22: 273-278

* |In this experimental model with young

pigs on normothermic and
hypothermic CPB, fluid extravasation
rate is similar whether MAP is
elevated to 60—80 mmHg or reduced
to 40—-45 mmHg by the use of alpha-
adrenergic agents

Sixteen pigs underwent 60 minutes of
normothermic cardiopulmonary bypass (CPB)
followed by 90 minutes of hypothermic CPB. Eight
animals had a MAP of 60-80 mmHg by

norepinephrine (HP group). Another 8 animals had
a MAP of 40-45 mmHg by phentolamine(LP

group).

Haugen et al



Albumin—Beyond Fluid Replacement in Cardiopulmonary Bypass Surgery:

Why, How, and When? Review bol: 10.1177/1089253214535667
Enrigue Moret, Seminars in Cardiothoracic and Vascular Anesthesia 2014, Vol. 18(3) 252—-259

KPB Sonrasi Sorunlar;

* Miyokardiyal stunning ve vazoplejik sendrom | |* %4 ve %5 albumin yan etkileri

* Endoteliyal glikokalix hasari daha az

* Sentetik kolloidlere gore renal

* Hipoalbuminemi, hipovolemi sisteme etkileri daha az

* Anemi, koagulasyon bozuklugu » Daha az kan nakli ve re-operasyon
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