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Abstract
The management of cardiopulmonary bypass for pediatric cardiac surgery is more challenging than that in adults due to

the smaller size, immaturity, and complexity of the anatomy in children.najor improvements in cardiopulmonary
bypass, there remain many subjects of debate. 'T'his review article discusses the physiology of cardiopulmonary bypass for

pediatric and congenital heart surgery, including topics related to hemodilution, hypothermia, acid—base strategies, inflam-
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matory response, and myocardial protection.
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Parametro CEC

ADULTO

PEDIATRICO

Temperatura

Parada circulatoria Total
com Hipotermia Profunda

Perfusato (prime)

Hemodiluicao
Pressao de perfusao

Fluxo

Hipoglicemia

Hiperglicemia

Técnica de canulacao

Ultrafiltragao

Raramente abaixo 32°C

Rara

Cristaldides

25-33%
50-80 mmHg

2,5 L/min/m2 ou
S50ml/Kg/min

Rara (somente com insuf
hepatica)

Frequente

Padrao (aorta
ascendente/cava unica)

Convencional

Variavel

Comum nos reparos de
arco (hipoplasia)

Hemocomponentes e
albumina

Até 200%
30-50 mmHg
0-250 ml/Kg/min

Comum (baixas reservas
hepaticas de glicogénio)

Incomum (protetora)

Variavel ( PCA, Aorta,
pulmonar, bicaval

Modificada
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Preocupagdes
® Efeitos hemodindmicos = reacdes transfunsionais, hemodilui¢do
® Efeitos metabolicos= Disfung¢des orgénicas
[ ]

Resposta inflamatéria = diminui¢do da complacencia pulmonar e/ou efeitos do

contato com a superﬁ’cie do circuito
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AvaliagSes

® Andlise dos gases
® Redugdo do circuito (prime/tubos)
® Transfusio
— Conservagio de sangue.
— Autotransfusio.
— Ultrafiltragio modificada
[ ]

Monitorizagdo:
— Bolhas, nivel.

— NIRS, PAM, diurese e etc...

Por: Perf. Luana M. de Carvalho Pegollo



. Pediatrico
La>ALAP
PALAP  Neonato

Imaturidade dos orgéos

Cardiopatia

Cho HJ et al. - Differences in perioperative femoral and radial arterial blood pressure in neonates and infants undergoing

ardiac surgery requiring cardiopulmonary bypass. ] Pediatr. 2018 ;94(1):76-81.
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GALAP  Neonato

® Naio tolera Hemodilui¢io

Concentrado de Hemadcias

Perfusio ideal Plasma

albumina

Pedidtrico

Parcial (Ht>35%)

®* Tolera Hemodiluicdo

Total (Ht<25%)

Pressio Osmotica
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Melhores préticas no uso do perfusato em Cardiopatia Congénita

® Plasma 10 a 20ml/kg

® Adi¢do de coloides { ® Albumina 50 a 100 ml
® Balanceadas
4 Solugc”)es cristaloides { ® Nio balanceadas

Reposi¢do de Cristaloides e/ou solugdo tampao (HCO3-)
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Eletrolitos
(mEqg/mL)

Sodio
Potassio
Calcio
Cloreto
Magnésio
Lactato

Acetato

Gluconato

Osmolaridade
(mOsmiL)

pH

I— -y,
Finger Lactato : Plasma Lyte
: 130,0 | 1400
I 4,0 I 5,0
i I
I 3,0 I -
I 109,0 I 98,0
i I
- I 3,0
I
I 28 I -
I
I - I 27
I
I - I 23
i I
I 272 I 294
] 60-75 I7,4 (6,5—8,0)
L b r J

Solu¢io nio balanceada

Necessidade de corrigir o pH
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Eletrolitos Plasma Lyte

Ringer Lactato . . K
(mEgq/mt) [ I * Nio tem necessidade de corregdo do pH
Sadio 130,0 I 140,0 I
Potassio 4,0 I 5,0 I
[ | ° Mais estabilidade
Calcio 3,0 I - I
Cloreto 109,0 : 98,0 I
é_eriusinn
Magnésio - I 3,0 : Original Paper
Parfusion
Lactato 28 [ ] | Plasma-Lyte 148 vs. Hartmann’s solution & T b 2017
i . Raprints and parmissions
: | [forcardiopulmonary bypasspump prime:a SRR
Acetato - | 27 prospective double-blind randomized trial .ﬁuumgéﬁ
I [
Gluconato i I 23 I Laurence Weinberg,!? Elizabeth Chiam,!
0 laridad I James Hooper,' Frank Liskaser,! Angela Kim Hawkins,'
T I Denise Massie,? Andrew Ellis,> Chong O Tan,! David Story*
(mOsmiL) 2 I 294 I and Rinaldo Bellomo®
pH 6,0-75 J7.4(65-80) '

-
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Melhores préticas no uso do perfusato em Cardiopatia Congénita

Hemofiltragdo convencional- CUF
® Hemofiltraca
emofliltracao . 5 -
—~ Ultrafiltragdo modificada — MUF
/-BUF
érfusion
0 32 ;‘"f“’"g
Retrospective analysis of eliminating © The Autvar() 2016
modified ultrafiltration after pediatric sngepuh.co hcfourmaliPestatioma oae
cardiopulmonary bypass s maspeincomemelpet
SSAGE

Craig M. McRobb,' Richard ]. Ing,? D. Scott Lawson,'

James Jaggers® and Mark Twite?
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ANESTHESIOLOGY

Fresh Frozen Plasma
versus Crystalloid Priming

Superior blood-s ' of comprehensive

:bloud-saving stri of Bardio[:uln_m_nary o surgery under
cardiopulmonary| Bypass Circuit in Pediatric
Ting Wu, MD,?* Jianshi | Slll‘gery i, MD?

Meonitoring Editor: Manal | A Randomized Clinical Trial
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aGPALAP L
s Hemodiluicdo

® FEdema

® Estravasamento capilar

Necessidade de CH

Por: Perf. Luana M. de Carvalho Pegollo



GPALAP
Cardiopatia Cianéticas >35%
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% de Transporte de 02

100

Melhores praticas no uso do perfusato em Cardiopatia Congénita

Concentrado de hemdcias

— Concentrado reconstituido
- Lavagens das hemacias

- Concentrado fI'CSCO

®  Perfusato aquecido

®  Perfusato oxigenado

i

10 20 30 40 50 60 70
Hematécrito
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Fluxo

Ampla faixa de fluxo
® 250 ml/kg/min
® TIndice 3.0

Altas taxas de metabolismo

Técnica de canulagio deve suprir as necessidades de fluxo

Por: Perf. Luana M. de Carvalho Pegollo



Hipotermia
® Monitorizagéo:
— Timpanica, esofdgica, cateter central, nasofaringea, retal e visceral
— 4C
°

E necessaria para algumas cirurgias

— Promover a protegao de 0rgaos

Hipotermia leve 35° a 32°
Hipotermia moderada 31° a 26°
Hipotermia severa 25° a 20°
Hipotermia profunda <20°
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PALA Alteragoes causadas pela CEC

® Entrada de CEC
— Hemodiluig¢do

— Pressio arterial

® Plaquetopenia

d Resposta inflamatoria;
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“Conhega todas as teorias, domine todas as
técnicas, mas ao tocar uma alma humana seja

apenas outra alma humana”
Carl G. Jung

Obrigada!
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