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21. Yuzyilin cahilleri okumasi yazmasi
olmayanlar degil, ogrenemeyen,
ezberini bozamayan ve yeniden
ogrenemeyenler olacaktr




o POMPA
o Hematokrit
o DuUsUk-YUksek-hasta grubuna
o DuUsuk volUmlU prime
o MinyatUr pompa (alb, denge krist))
o Minipleji
o Peroperatif EKO ve USG 2000....
o Restriktif sivi
o Aortik arch rekonst StcO2...mVO2
o Illimh hipotermi, dUsuk akim ssp
o Ik hibrid...Hibrid lab
o Restriktif sivi-yUksek htc
o Kan urinu ayrnistinimasi

o RBC, Tromb, Kriopresipitat
o Endikasyona goére
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Fluid Status Assessment and Management During the ®Q‘“m__
Perioperative Phase in Pediatric Cardiac Surgery Patients

Alesssndre Rizza, MD,* Stefano Romagnoll, MD,1 and Zaccarie Ricel, MD*

Journal of Cardiothoracic and Vascular Anesthesia,2016

....'Dogru miktar ve zaman’’ “ideal sivi ve Kompozisyon” hala

perioperative fluid therapy - @
the issues

Sorunlar route?
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Perioperative fluid
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intraoperatif Sivi Tedavisi

o Defisit tedavisi
o Dehidratasyon ve aclik
o [dame tedavi
o Insensibil ve idrar
o Replasman Tedavisi
o UcUncU bosluk ve kan kaybi
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Fluld Status Assessment and Management During the
Perioperative Phase in Pediatric Cardiac Surgery Patients

meh

Aleassndrs Rizza. MD.* Stefano Romagnoli, MD.t and Zeocaria Riccl. MD*

intraoperatif (ldame)Sivi Tedavisi

idame sivida glukoz ve Na

. 4

Dektroz (YD,prematur, nutrisyon)
Ringer laktat (Na..|Cl yerine

laktat)
¥

Pediyatrik kalp hastasi igin, IV
sivi bilesimi ve orani i¢in ozel
guideline mevcut degildir.

COMMONLY USED IV FLUIDS
xs TR Jisopep P | 5 m" oy th
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Glucose 5 5

Phosphat 3
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Pediyatrik Kalp Cerrahisi
Replasman Tedavisi

Kalp Cerrahisi

» Kay kaybi

o KPB-prime-hemodilusyon
« Kardiyak fonksiyon |

Patient risk, monitoring, fluid goal and surgical time
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< 180 min >180 min > 180 min Surgical time

L Figure 1 Patient monitoring. Hemodynamic monitoring need to be considered on the basis of patient risk, surgical type and time.




Pediyatrik Kalp Cerrahisi: Infraoperatif
Replasman

Kanit diuzeyi yuksek meta analizlere baktigimizda

o Kristalloid: Dektroz icermemeli ve Dengeli tuz
solUsyonu. En Favori

o Albumin: Kolloid onkotik basinci saglamalidir

o Kalp cerrahisinde kolloid osmotik basincin
surdurUlmesi ve plazma genisletici olarak ilk tercih en
guvenilir olarak kullaniimaktadir

o Kolloid: Kristalloid<Kolloid<Albumin pahalidir
o Sentetik kolloid: HES kullanimi eriskin olumsuz
sonuclanndan dolayr azalmistir
o Mortalite T jelatin ve HES?2
o Renal fonksiyon bozuklugu ve frombositopeni (HES)'
o Kanama (Gelatin)?
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l l-NdMummﬂmCadthum = Resules of
Surwy in Ewopean Cardiac  Ancsthesia

Avrupda : S
Kalp Cerrahisi

Table 1: Comparison of resuits regarding fluid therapy from recent surveys in cardiac surgery

Xastrup 2007  Kastrup2013  Bignami 2016 Sponholz 2014  Protsyk 2017
Country/Year Germany 2006 Germany 2008 italy 2013 Germany 2013 Europe 2016
setting Postoperative  Postoperative  Perioperative  Intraoperative Intraoperative
1" fiuid of choice  HES (65%) “Crystalloid Crystalloid No data Balanced
(a2%) (86%) crystailoid
(74%)
1" colloid of choice  HES  HES HES HES (64%) Gelatin {60%)
Proportion of No data No data No data 2% 16%
albumin among
colloids
Not using colloids  No data No data No data 12% 32%
intraoperatively
CPB priming fluids  No data " Nodata " No data " Crystalioid 54%  Crystalloid 55%
HES 32% Syn. colloid 5%
18 Ulkeden, 300 merkez Culminine. Oyt
Albumin 4%




Infraoperatif Replasman KPB:

Albumin

o KPB devre kaplamasi

o Dolasimdaki
fibrinojenin emilimini
geciktirir

o Trombositin
aktivasyonu azaltir

o intraoperatif KPB
baslamasi ile

o Plazma Kolloid onkotik
basincin korur (%5 Alb)

o Postoperatif SB ~, Kg |
ve Trombosit T

o Pahali ve temini zor

o Hasta volumunun
%25

o Tromb agregasyon
iINh. ve antitrombin
Il Uzerinde heparin
benzeri etki olusur




o Dengeli tuz
solUsyonlari tercih
edilir

o VolUm restriktif&
hedefe yonelik
monitorizasyon
yapllimali

Postoperatit Replasman

Patient risk, monitoring, fluid goal and surgical time

SV-Cl-DO*

g — @ cor
PS-SW-SaO® L
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*: D0, S0, better for postoperatise ine

<180min >80 min > 180 min Surgical time
Figure 1 Patient monitoring. Hemodynamic monitoring need to be considered on the basis of patient risk, surgical type and time.,
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Fizyopatoloji: Peroperatfif Sivi
YUkU

‘Miyokard Nelgle] SIRS
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NOro-
\{endokrin} \{ OligUrd } \{Er?ddrel
vant asari




Pediatric Cardiac Intensive Care Society 2014
Consensus Statement: Pharmacotherapies in
| Cardiac Critical Care Fluid Management

Amy N. McCammond, MD'; David M. Axelrod, MD'; David K. Bailly, DO%
E. Zachary Ramsey, PharmD¥; John M. Costello, MD, MPH*

Pediatr Critical Care Med 2016

Etyoloji: Fizyolojik

Yas Odem, elektrolit ve glukoz
imbalansina yatkin bir tablo var
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Etyoloji: Perop Sivi YUKU
fizyopatolojik

D




Sivi YUkU: Klinik Etkileri

o %5

100%

o Akut bdbrek hasarn T ol

o MV T g P ‘x+65.6%
£ 6 % 55.8%

o Vazoaktifilagc T ™ *43.1%

o Hastanede kalis T = - z:{m/ 29%

o Mortalite T -

£10% Fluid 10%-20% Fluid 220% Fluid
Overload Overload Overload



https://www.google.com.tr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiSqLKUvd3TAhXCuxQKHSeQBkYQjRwIBw&url=https://www.researchgate.net/publication/40819246_Fluid_Overload_and_Mortality_in_Children_Receiving_Continuous_Renal_Replacement_Therapy_The_Prospective_Pediatric_Continuous_Renal_Replacement_Therapy_Registry&psig=AFQjCNH-Y--hzfkTXhzeUC0myPoXwyokFA&ust=1494235504495861

Azevedo ZM, Moore DC, de Matos FA, et al: Bioelectrical
impedance parameters in critically ill children: Importance of

reactance and resistance. Clin Nutr 32:824-829, 2013

Sivi Yukunun Belirlenmesi

input-output/kg x100: %5 T=50 ml/kg
Kilo artisinin yatak basi izienmesi: 1AB

Bioelekirik empedans analizi (0.8)

Hemodinami. CVP, LA
Kardiyopulm: Pulmoner 6dem, diyafram solunumu

Rodyoloiik: Pulmoner ef()zyon ve hiperekoienik B cizgileri

wner : - lines during hw . ultrasound m \r n u hariz || n echoge sent the lng
~n.n- (A-Lines), (1512 rl osthon;: hy ; l ating fre cor to the lower
l.wl )_wJAwu I Il ll-!)l\ I!I ca-(() bdll Ml nes l)




IDEAL PRELOAD
MONITOR?

| I Pediatr Critical Care Med .
12016

CVP?
PCWP?
IVvC?
LVEDV?
SPV

PPV/ SVV7?
sVO2

« Dinamik olgumler: V peak %7 ile %20 arasinda varyasyon
goOsterdiginden calisma sonuclar farkl

« Daha kesin kanit degeri yUksek veriler alinana kadar CVP ve sol
atrium P trendini en guvenilir monitor olarak kullanmaya devam

edelim!
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Onemli Noktalar.....

o Preoperdtif: Oral sivi tedavisi: Son 2 saate kadar
o intraoperatif:
o Dengeliizotonik sivilar kullanilmasi

o KPB: Plazma kolloid onkotik basincin korunmasi
(%5 Alb) volUm: %25 gecmeyecek

o Postop: FB<%5 tutulmasi
o Sol atriyum, IAB, ve CVP
o Hedefe yonelik veya restriktif tedavi protokol
o Bobrekicin ek destek saglanmasi
o Diuretik rutin, periton diyalizi, RRT
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Guidelines on transfusion for fetuses, neonates and older
children
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Kirmizi kan hucresi
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1 Blood transfusions in children: a multi-institutional analysis of e
practices and complications

Lttty I8 Ddoursien. JUE G Josepls, Werady A2 Trerene, Adint Sharminggeont, oo Nieor) L.C Ludan

"IV 13 NINO

TABLE 1. Types of transfusions and transfusion reactlogatag dmitted to children’s hospitals

000 .02
Perape mive 9.0 Trenstusion of  95.08 Oter
transfusion of  Exchange autologous whole-blood EPAM RBC @005 PLY
ICD 9 coas whole bibod — fansfusion blood tmnshsons

5,06 94,00
Tanssion of 9908 Transtugon
coaguisbon 09.07 Cther Blood of other

aciom sarum plasma xpa oo subst.

W0 4 Araptylactc shock 0 0 0 0

9965 Semum reaciony 0 0 0 (+]

9906 ABO incomp mibalty 0 0 0 0

900.7 fh Incampattilty 0 o o 0o

906.8 Ozhor transf usion 2 L] 2 2
raactons

Total trarshsion mactions 2 L]

Total transbumions

NA Guzens o Yanlis Hasta, yanls kan
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Alloimmunization to. Infectious e .o

e ool e Voume overad o Immun ve serolojik
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seactions: dilution and i .

el reverowc et o TransfUzyon ile gegen
gl e i enfeksiyon

Postranstuson g e o HIV ve Hepafit artis
- gostermesine ragmen
Transfusion-associated >N o o
AR A ey e o Olumlerin %10u bakteriyel
Transtusion-related
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| EJA Eur J Anaesthesol 2013; 30;270-302

Management of severe perioperative bleeding
Guidelines from the European Society of Anaesthesiology

Preoperatif Onlemler

6 ANAEMIA MANAGEMENT

6.1 Preoperative correction of anaemia

6.1.1 Introduction °

Perioperative amacmia increases the nsk of numerous P k
complications such as cirdiac events, pneumonia and o e ro p q n e ml O n
postoperative  delinum ™" Assciations  berween .e

anacmia and highes ratcs of both morbidity and momalicy -I- f

are well esmblshed for patients undergoing cardiac rO ns Uzyo n U

surgery. "™ A recent, hirge cohornt study demonstrated

P - o s = L] L]
e S Ihtlyacini artirarak
versus those without was 1,425 Preoperative anascmia

has been shown to be predictive for perioperative rans. . _I_ | |

fusi : 2

e IsSfenmeyen olayiari
events and mortality. %1% There is some tolerance

L] L]
10 postoperative anacmia among paticnts without cardio- r T \ 'I' | 'I' 'I'
vasculatd'nmac.hmforcachlgdl"dcctcascin;xu- Ve Or G Iye I Or Irlr
operative haemoglohin concentration below 7g di~,
mornality has been shown 1o increase by a factor of
1.5.'7" Estimsates of the prevakence of amsemis in surgical
paticnts range widely, from 5% o 76%."" High ntes
have been reported in cancer patients (c.g. breast cancer,
colon cancer), while lower rates have been observed in
orthopaedic patients, ™%
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JAMA Pediatr. 2016 Sep 1;170(9):855-62. doi: 10.1001/jamapediatrics.2016.1032.

Association of Preoperative Anemia With Postoperative Mortality in Neonates.
Goobie SM', Faraoni D', Zurakowski D', DiNardo JA'.

= Author information

1 Department of Anesthesiology, Perioperative and Pain Medicine, Boston Children’s Hospital, Harvard Medical School, Boston,
Massachusetts.

Abstract

IMPORTANCE: MNeonates undergoing noncardiac surgery are at risk for adverse outcomes. Preoperative anemia is a strong
independent risk factor for postoperative mortality in adults. To our knowledge, this association has not been investigated in the
neonatal population.

OBJECTIVE: To assess the association between preoperative anemia and postoperative martality in neonates undergoing noncardiac
surgery in a large sample of US hospitals.

DESIGN, SETTING, AND PARTICIPANTS: Using data frony the 2012 and 2013 pediatric databases of the Amencan College of Surgeon
National Surgical Quality Improvement Program, we con

Analysis of the data took place between June 2015 and December 2015 All neonates (0-30 days old) with a recorded preoperalwe
hematocrit value were included.

—

EXPOSURES: Anemia defined as hematocrit level of less than 40%. ]

MAIN OUTCOMES AND MEASURES: Receiver operating characteristics analysis was used to assess the association between
preoperative hematocrit and mortality, and the Youden J Index was used to determine the specific hematocrit cutoff point to define
anemia in the neonatal population. Demographic and postoperative outcomes variables were compared between anemic and
nonanemic neonates. Univariate and multivariable logistic regression analyses were used to determine factors associated with
postoperative neonatal mortality. An external validation was performed using the 2014 American College of Surgeons National

Surgical Quality Improvement Program database.
RESULT§: Neonates accounted for 2764 children (%) in the 2012-2013 American College of Surgeons National Surgical Quality

Improvement Program databases. Neonates inlcuded in the study were predominately male (54.5%), white (66.3%), and term (69.9%
greater than 36 weeks' gestation) and weighed more than 2 kg (85.0%). Postoperative in-hospital mortality was 3.4% in neonates and
0.6% in all age groups (0-18 years). A preoperative hematocrit level of less than 40% was the optimal cutoff (Youden) to predict in-
hospital mortality. Multivariable regression analysis demonstrated that preoperative anemia is an independent risk factor for mortality
(OR, 2.62; 93% CI, 1.51-4.57) in neonftes. The prevalence of postoperative in-hospital mortality was significantly higlyer in neonates
with a preoperative hematocrit level legs than 40%; being 7.5% (95% CI, 1%-10%) vs 1.4% (95% CI, 0%-4%) for preo
hematocrit levels 40%. or greater. The
(National Surgical Quality Improvement Program 2014 ).

CONCLUSIONS AND RELEVANCE: To our knowledge, this is the first study to define the incidence of preoperative anemia in neonates,
the incidence of postoperative in-hospital mortality in neonates, and the association between preoperative anemia and postoperative
mortality in US hospitals. Timely diagnosis, prevention, and appropriate treatment of preoperative anemia in neonates might improve
survival.
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rejationsnip between rFreoperative Anemia and
In-Hospltal Mortality In Children Undergoing
Noncardlac Surgel December 2016 » Volume 123 « Number 6

David Faraoni, MD, PhD, FCCR James A. DiNardo, MD. FAAR and Susan M. Goobie, MD, FRCPC

Preoperatit Hgb Deger

' No tranafusion | 1.45
14

o 1-2 y:Hct<%33
4 0 2-4 y:Hct<%34
0 4-7 y:Hct< %35
o 7-18y:Hct<%36
o 12-18:Hct< %38

y/

Incidence of in-nospital mortaity (%)
B & &8 & 8 ®




Preoperaftif RBC

o Optimize preoperatif Hgb
o Vakit varsa anemiyi duzelt

o Human recombinant EPO (rEPO) l
o Eritropoezi uyarir

o Demir preparatiari
o Oral veya infravendz

o Antifrombosit ve antikoagulan kullanimini
sorgula

o Preoperatif otolog donasyon (PAD)




-
| bjh British Journal of Haematology, 2016, 175, 784-828
e ————

Guidelines on transfusion for fetuses, neonates and older
children 4. Cardiac surgery

Intraoperatif:KPB: RBC esidi

o Optimum Hgb esigi belirsizdir
o Mazine et al, 2015
o Siyanotik kalp hastalarinda hgb esik

degeri daha yUksek tutulmaktadir
o (Du Pont-Thibodeau et al, 2014).

o 5 gunden daha eski kan kullaniimamalidir
o (kanit duzeyi dusuk)

o Hipokalsemi ve hiperpotasemi

o KPB prime hasta ile birlestiriimeden kontrol
o Halletal, 1993; Lee et al, 2014
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Infraoperaif:KPB: Prime Volim

]
|
-

Guidelines on transfusion for fetuses, neonates and older
children

o Redlin ve ark.

RBC ihtiyacinin hemen
tamamen ortadan kalktigi
bildirilse de gUnluk pratigimizde
henUz bu derece minyaturuze
sistemleri kullanmiyoruz

o Pompa basinin hastaya
yaklasmasi (mast-mount
pump)

o KPB hattinin yUzel alani
kOcUOIOr

o Hatlar incelir ve kisalir

o Yenijenerasyon
oksijenatorler (dUsUk PV)
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l Routine Application of Bloodless Priming in Neonatal

Cardlopulmonary Bypass: A 3-Year Experfence —_

Infraoperaif:KPB: Kansiz Prime

Recoived: 30 Novemsber 2016/ Acceped: 2 Febuuney 2017
© Spvinger Science+ Dusisness Media New York 2017

Abstrnct A reatrictive teansfusion strutegy ked us 40 row-
tinely try 1o conduct donorblood free open-heart surgery
even ju teonates. The cantio-pulmonary bypass (CPB)
chreuit wax minimized by priming volumina # 73 ml for
the smallest patients with body weight up to 2.5 kg and
8595 ml for those with body welght of mote than 2.5 kg,
and by positioning the comsobe as close as possible to aper
ation table. Measures wese applied to save bood during
the procedure. Transfiusion theeshold of 8g/dl hemoglobin
wan retuined. Effort wis made to avold transfusion while
va CPB or to postpone tranvfision towaeds CPB eod. From
2013 1o 2015, 140 consecutive neonates underwent 150
open-heart procedures without blood in priming volumse.
Weight was kower than 2.5 ky in five instances, The mout
frequent operitions were arterial switch operation (n=54)
und Noewood procedore (nm 17). Transfusion-free opers-
tion was achieved in 44 procedures. The great majority
(4244 05%) lavolved bivestriculor repair ond included
S0% (27/54) of arenal switch openations. 106 patients
were trumsfused; 63 mostly towards CPB end, and 43 after
coming off bypas Traasfuslon-free procedures were
nwsockated with postoperative lower loctate concentration
(p=00013) and sharter duration of mechanical ventilation
(p=01X09), Seven patients were discharged from hospatal

without getting any teansfusion of blood o blood products

I conluslen, '“‘""‘;;: wegnd v b 2.5 kg'dan daha diisik bebekler icin 73ml
resclts inko & good pumber (20%e 44/150) of trasdusios- 2.5 kg'dan daha fazla bebeklerde 90 ml
free operations, Postponing transfusion towards CPB end Hastalann yaklasik 1/3 transfizyonsuz

favors an overall restrictive transfusion stmtegy for all
patents,

Keywords  Cardio-pulmonary byposs - Restrictive blood
transfusion - Neonates - Congenital heart surgery

Introduction

Candio-pulmonary bypass (CPB) is known to induce del-
eterions effects more frequently in neonates than in older
chiddren. This Is partly due to traasfusion of blood o blood
products that, for a long time, huve boen deemed 1 be
indispensable and inevitsble for o xafe CPB in these low-
welght patients

In year 203, we reported oo our efforts to minimize
CPB circult and adupt the perfusion struegy to the goal of
transfusion-free bypass in & newborn that underwent the
arterial switch operation [1], Our srategy has since evolved
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Intraoperatif:KPB:RBC esidi

o Siyanotik ve YD olmayan cocuk hastalarda 80
g/l fransfUzyon esigi guvenlidir
o (Gast-Bakker et al (2013).
o Siyanotik olan ve YD olmayan cocuk
hastalarda ~85 g/l transfuzyon esigi

o KPB donemi ve sonrasi (1 vyillik néro-gelisimsel

sonuclar dahil) guvenlidir

o (Jonas et al,2003; Newburger et al, 2008; Wypij et al,
2008) eriskin icin kullanilan esik deger icin kilavuz henuz
cocuklarda yoktur (Curley G. et al, 2014)

o YD KPB icin henUz uygun rehber yoktur
o Siyanotik cocuk klavuzu




Jonas et al

The influence of hemodilution on outcome after

hypothermic cardiopulmonary bypass: Results of a

randomized trial in infants
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Antifibrinolitik ve Diger .
Yontemler

o Traneksamik asit: Pediyatrik kalp cerrahisinde rutin

o kanitlar guclendiriimelidir (Faraoni et al, 2012).

o Optimum doz: Bolus dozu ...infUzyon
(Wesley et al, 2015)

o Yenidogan ve cocuklarda kanama riski yUksek ise
o (Kanit duzeyilB).
o Modified ultrdfiltration dilUsyonel koagulopatiyi azaltir, hio
artinr ve postop kanama-transfUzyonu azaltir
o (Friesenetal, 1997).

o Fibrin sealants : kanamayi ve transfUzyon intiyacini |
o (Codispoti & Mankad, 2002; Carless et al, 2003)
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Guidelines on transfusion for fetuses, neonates and older
children

KPB Sonrasi: Hemostaz

o KPB sonrasi klinik olarak tespit edilen kanamada
Trombosit sayisi <100 x109/1, PT or APTT >1.5,
fibrinogen <1.5 g/l spesifik komponent (2C).

o Thrombelastomeiry ve thromboelastography
pediyatrik KPB sonrasi hemoraji gelistiginde uygun
tedavi uygulanmasini desteklemektedir
(Moganasundram et al, 2010).

o Konvansiyonel testlere goére ustunlugu henuz
belirsiz

o Erken ve daha hizli sonu¢ vermesi avantqj
o YD lardaki datalar yetersiz




Blood Transfusions After Pediatric Cardiac
Operations: A North American Multicenter
Prospective Study SO 525554 X3S A oA

Amine Mazine, MS, Soha Rached-D’Astous, MD, Thierry Ducruet, MS,
Jacques Lacroix, MD, FRCPC, and Nancy Poirier, MD, FRCSC ' on behalf of the
Pediatric Acute Lung Injury and Sepsis Investigators Network

Departments of Cardiac Surgery, Pediatrics and Biostatistics, Centre hospitalier universitaire (CHU) Sainte-Justine, Université de
Montréal, Montréal, Québec, Canada

o KPB Sonrasi Optimum transfUzyon esigi belirsiz
o Doz-outcome iliskisi
o Mortalite?
o Mediastinit T
o NEC T

Impact of Blood Transfusion on Surgical Outcomes:
NSQIP Database

SERERE
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Guidelines on transfusion for fetuses, neonates and older
children

KPB Sonrasi

o

TRIPICU calismasi: 125 neonatal ve siyanotik olmayan hasta:
Liberal:95 g / |, restriktif 70 g/I : Organ disfonksiyonu: restrikfif
gUvenli

o Willemsetal, 2010
Neonatal ve siyanotik olmayan hasta: restrictive (80 g/l)
and liberal (108 g/I : restriktif guvenli. Hastanede kalis

o Gast-Bakker et al (2013)
Tek ventrikul, siyanotik: 30 restriktif 90 g/l and 30 liberal 130
a/l: restriktif guvenli
o Lactate concentration, arteriovenous and arteriocerebral

oxygen content and length of hospital stay
o (Cholette et al, 2011).

Neonatal veya siyanotik ya da siyanotik olmayan
kanamal hastalarda esik bilinmiyor




KPB Sonrasi:Cell Salvage

o Cerrahiyi takiben ilk 48 saatte
bypass hattindan gelen residuel l

volum toplanip yikandiktan sonra
kullanilir. Allogenik kan
transfuzyonu | (Cholette et al, 2013),

o cell salvage ile postop renal
yetmezlik, gogus tupu drenaqji |,
postop hct daha yuksek
bulunmus. (Ye et al, 2013).




Transfuzyon onleme
pratigimiz

@iew; Farmakolojik
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The Effect of Modified Ultrafiltration Duration
on Pulmonary Functions and Hemodynamics in

Newborns and Infants Followina Arterial Switch
operatlon* Pediatnc Cntical Care Medicine

Ayda Tarkdz, MD'; Ezgi Tungay, MD’; Sule Turgut Balci, MD'; Meltem Guner Can, MD;
Dilek Altun, MD'; Riza Tarkoz, MD% Akif Undar, PhD?




Sonu¢ i

o Preoperatif anemiyi duzeltmeliyiz

o Infraoperatif

o DUsUk prime volum

o Antifibrinolitik: Traneksamik asit

o Doku Oksijen sunumu monitorizasyonu

o Cell Salvage (redo ve kanama riski fazla)
o Postoperatif

o Hastanin klinik durumuna gore minimum
kan fransfuzyonu
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|Okositler
o Bagisiklik sisteminde dnemli degisiklikler..
o LOkositler
e <5 X 106 WBCs per unit, filtre kullaniimasi RBC
canliligi

o Artisi ve asagidaki komlikasyonlarin dnlenmesi icin
onerilmektedir

o Febril reaksiyonlar
o immun modulasyon,
o Sitomegalovirus




GW

o Bagisik donor T lenfositleri

o Bagisiklik sistemi bu lenfositleri
baskilayamayan alici ile karsilasitiginda
GWH reak olusur.

o Gama irradasyonla onlenir

o Di-George ve yakin akrabalanndan kan
alan cocuklar risk altindadir.




TRALI

o that develops during or within 6 h of
transfusion of a plasma-containing blood
product (19).

o Mekanizma:anti-leukocyte antibody in the
donor plasma that is transferred to the
recipient upon tfransfusion. Indeed

o In the pediatric cardiac surgery
population, TRALI is often underdiagnosed
because clinical signs




Doku oksljenasyonu

o Depolama sirasinda
o RBC miktar ve kalitesinde zamana bagl degisiklikler

o TransfUze edilen kanin hipoksik dokuya Oksijeni verme
yetenegini etkileyebilir.

o Artan depolama suresi

o ile adenosin Trifosfat duzeyinin azalmasi sonucu zarda Lipit icerigi
ve RBC sekil ve rijitliginin degismesine neden olur
o Deformabilitede azalma, mikro-dolasimda okluzyona ve Doku
iskemisine neden olur
o 2,3-difosfogliserat , fosfat Deoksijenlenmis hemoglobine
baglanlr ve Dokulara oksijen salinmasini kolaylastinr. Zamanla
azalr ve 1 hafta sonra tespit edilemez

o 1 haftadan daha uzun sure beklemis olan RBC'lerin  hipoksik

dokulara oksijen salinimi azalacagi suphesi vardir ancak
calismalar desteklememistir.




KoaguUlasyon .

o platelet-endothelial interaction artinr (12)

o by promoting the release of the dense
granule components thus enhancing
platelet aggregation at the site of the
developing thrombus (13)

o RBC varliginda three time the amounts of
serotonin and serotonin and six times the
amount of adenosine diphosphate (14)
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Erythrocytes Metabolically Enhance Collagen-Induced Platelet Responsiveness
Via Increased Thromboxane Production, Adenosine Diphosphate Release,
and Recruitment

By Juana Valles, M. Teresa Santos, Justo Aznar, Aaron J. Marcus, Vicenta Martinez-Sales, Manuel Portoles,
M. Johan Broekman, and Lenore B. Safier

o Fizyolojik hematokrit hem

o Doku kan dolasimi
otoregulasyonu ve frombosit

fonksiyonu saglar ‘
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HEMOSTASIS, THROMBOSIS, AND VASCULAR BIOLOGY BLOOD, 15 JANUARY 2006 - VOLUME 107, NUMBER 2 —_—

Hypoxia, red blood cells, and nitrite regulate NO-dependent B
hypoxic vasodilation

Jack H. Crawford, T. Scott Isbell. Zhi Huang, Sruti Shiva, Balu K. Chacke, Alan N. Schechter, Victor M. Dardey-Usmar, Jeffrey D. Kerby,
John D. Lang Jr, David Kraus, Chien Ho, Mark T. Gladwin, and Rakssh P. Patel




Massive blood loss may be defined as
either 80 ml/kg in 24 h, 40 ml/kgin 3 h
or 2-3 ml/kg/min

Pediatrik kardiyak cerrahi ile iliskili klinik olarak anlamli kanama, DSO
3-4 sinifi olarak tanimlanabilir. Belirli konjenital kalp rahatsizliklar, T
hUcre immun yetmezligi (Di George sendromu dahil) ile iliskilidir ve
kuskulaniyorsa, radyasyona maruz kalan hucresel kan
komponentleri sendrom olusana kadar saglanmalidir

Tani testi tarafindan hari¢ tutulmus




IWMI“’ l

v

Trigger local children’s massive blood loss protocol
{including the necessary clinical and transfusion teams)

¥

Secure intravenous access and take bload samples

for:

Full nlcod count

Group and save [with subsecuent second sampic)
Cotting screen 10 include fibrnogen

Neoar patsent testing (blood gas, electrolytes)

Additional alms:

- Control bieading
Normothermia {or >35°C)
lonized Cass > 1 mmolf)
pH >7-2
Laciate <31 mmoldfi

Give tranexamic acid (in traurma) if <3 h post-njury
(use timing and dosage recaommended by RCPCH)

N

Initiate emergency transfusion:
- 20 mlkg red ceils (C O-negative or ABO and D-specific)
- request massiwe blood loss components ASC/FFR/platelets

L

" miﬂnlnms ﬁ

Until laboratory results available if Iaboratory results available:
Give: Continue ransfusion 1o achieve:
- RBCsimn20mi/k=s - =Hb >80 gN
aliquots «  Plateter count > 75 x 1071
= FFP In 20 mifkg aliguoss - Farinogen > 1-5 g/
To achleve RBOC.FFP ratio 1:2 * APTT/PT <15 x midpont of narmal range

v

1f > 40 mi/kg RBCs given consider:
. Pistelets 315-20 mi/kg
- Cryoprecpitate 20 milkg

v

Continue blood products in the ratios above until bleeding controlied




GOALS OF PERIOPERATIVE
FLUID THERAPY

* Urine output 1 — 3 ml/kg/hr.

* Allow a weight loss 1 — 2% / day 1n Ist wk.

* Absence of Edema / Dehydration/ Hepatomegaly
* Urine Sp. gravity 1005 — 1015

* Euglycaemia 75 — 100 mg / dl

* Normonatremia 135 - 145 mEq / lit

* Normokalemia 4 — 5 mEq/ Iit
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molecular- weight hydroxyethyl starch for volume
expansion therapy in pediatric patients: A meta-
analysis of randomized controlled trials. Crit Care 19: 79,

2015

o a recentmeta- ysis reported decreased
platelet count and Increased length of
ICU stay in association with HES usage in
Pediatric patients




Perel P, Robertsl, KerK: Colloids versus crystalloids for fluid
resuscitation incritically ill patients.Cochrane Database SystRev 28
(2): CD000567,2013

10. Navickis RJ,Haynes GR,Wilkes MM: Effect of hydroxyethyl
starch on bleeding after cardiopulmonary bypass: A meta-
analysis o frandomized trials. J Thorac Cardiovasc Surg 144:
223-230, 2012

o HES administration is not recommended
infra- operatively due to increased risks of
mortality, renal dysfunction, and
postoperative bleeding




Open Heart Surgery for Small Children Without

Homologous Blood Transfusion by Using Remote

Pump Head System

Makoto Ando, MD, Yukihiro Takahashi, MD, and Natsuko Suzuki, MD
Department of Pediatric Cardiac Surgery, Sakakibara Heart Institute, and Department of Pediatrics, Musashino Red Cross

Hospital, Tokyo, Japan

Background. To avoid excessive hemodilution, the
transfusion of a large amount of homologous blood may
be required in open heart surgery for small children,
which in turn, can cause a significant immunologic
response.

Methods. Cardiopulmonary bypass systems with re-
mote pump heads were used for patients weighing 5 kg
or less that were undergoing ventricular septal defect
repair. The procedures took place from January 1997 to
August 2002. The surgery was started with bloodless
prime in 122 out of 158 (77.2%) consecutive patients.
Exclusion criteria were a predicted hematocrit after the
initiation of bypass of less than 15%, respiratory failure
or heart failure (or both), and pulmonary vascular ob-
structive disease.

Results. The mean age and body weight were 3.8 + 1.8
months and + 0. i The priming
volume was [81.0 %+ 32.5 (minimum: 130) 'al.. The hemat-

ocrit after cardiopulmonary bypass was initiated was

16.7% = 2.3%. Six patients required subsequent blood
transfusion owing to postoperative complications that
resulted in compromised hematopoiesis. In the rest, the
hematocrit before discharge was 30.6% = 3.0%. Renal and
liver function tests were maintained within the normal
range. Patients were extubated at 5.6 = 2.8 hours after
operation with proper oxygenation. Neurodevelopment
was apparently normal. The Japanese psychomotor de-
velopmental scale assessment was given to patients with-
out chromosomal abnormality between the ages of 1 and
3 years; the resulting score was 102.2 = 15.4 (mean = 100
for normal population).

Conclusions. Open heart surgery was achieved without
blood transfusion in the selected group of small children.
The use of remote pump heads reduced the overall need
for blood transfusions and possibly inflammatory reac-
tions.

(Ann Thorac Surg 2004;78:1717-22)
© 2004 by The Society of Thoracic Surgeons




Kan transfUzyonu risk faktoru mu
yoksa risk azalfict miee

Oksijen balans o TrasfUzyon esigini
o Organa spesifik: belirlememize
Beyin yardim edecek
o Doku oksijen ekstrak kriterlere infiyac var
O ScerenO2 o hb dUzeyi ile birlikte
o Genel endeksleri

-r“'oz rises with cooling on CPB. Dynamic MAP .
o SvO, .‘{.rf@'rwww«wm
o Kan laktat .

o0 %02 ext
o Baz fazlasi




