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1955

e Melrose
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1957

e Senning

e Perfusion coronaria
selectiva
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1973

e Gay, Ebert

e Soluciones
cardioplegicas
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1959

e Shumway
e Hipotermia local

1967

e Hoffmeister

e Metabolismo
miocardico
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e Buckberg
e Cardioplegia
sanguinea
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1964

e Bretschneider

e Soluciones
cardioplegicas

1989

e Salerno
e CS normotermica

&

.

1990

e Menasche
e Minicardioplegia







Hypothermia - 1950
Wifred Gordon “Bill” Bigelow

Frio Total



Frio local

Shumway NE,
Lower RR, Stofer
RC (1959)

Selective
hypothermia of
the heart in
anoxic cardiac
arrest.

Surg Gyn Obst
109: 750-754.




Fibrillatory Arrest
Ake Senning - 1952

s Concern about
Air Embolism

= Early days
extracorporeal
circulation

Problemas - Manejo del aire



Global Ischemia

« Continuous
s Intermittent

s Stone Heart

e Ischemic
Contracture

e Cooley 1962

Isquemia Global continua/intermitente



Tomas A. Salerno, M.D.

Appointments Call 305-243-2363 or
request an appointment online

Contact Office: 305-585-5271
Fax: 305-547-2185

Specialties Thoracic Surgery (Cardiothoracic Vascular Surgery)

Languages English, Spanish, Portuguese, Italian, French

Clinical Areas /

Beating heart coronary surgery, valvular surgery, aortic surgery, warm heart surgery
e —————
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ASOCIACION ECUATORIAMA

»% PERFUSION

Una nuev era

C h

En 1989 el grupo de Salerno introdujo
cardioplejia normotérmica sanguinea,
considerando no necesaria la adicion de
hipotermia. Una nueva era en preservacion
miocardica comenzo...

\_ J




Resumen Cardioplejia

« Cristaloide:
) *a-Intracelular.
*b-Extracelular.
Hematica:
*a-Relacion sangre/cristaloide.
*b-Minicardioplegia.

Tipos de soluciones
cardioplégicas

*Anterégrada:

*a-Raiz Aortica.

-b-Canu[acién directa ostium

> i coronarios.

Vias de administracion Retrégrada (S C rio):

*a-Simultanea (retréograda y
anterograda).

*b-Alternamente.

Continua.
Intermitente.

Intervalos de
administracion

Temperatura de infusion g:'a ’

Figura 1. Alternativas de administracion de cardioplegia.
Fuente: Padron, A. (2013), con base en la AEP 2012.

CUSTODIOL
=Z=2 HTK Solution
" The Clear Choice

Cardioplegic Solution
FOR CARDIAC PERFUSION '2
WARNING:
NOT FOR INTRAVENOUS 3
INJECTION i




1990 Menasche et al. sangre con
cardioplegia sin diluir podia tener las
mismas funciones que la cardioplegia

sanguinea evitando las posibles

desventajas de la hemodilucion

1989 Salerno caliente/templada (tepid)
CPJ] sanguinea (30C - 37 C)




Cardioplegia 7

sanguinea )

e Beneficios

e Aumenta la capacidad de
transporte de 02

e Activa la resuscitacion

e Evita el dafno por reperfusion
e Limita la hemodilucion
Provee oncocidad

Buffer

Efectos reoldgicos

Barredor endogeno de radicales
libre.

\ e Electrolitos y ph fisiologicos

Y

y




Accion de la
cardioplejia

Sobre el miocardio depende de:

Tipo de
solucion Temperatura

de la Volumen del
solucion perfusato Temperatura
miocardica
Peso
cardiaco

MINICARDIOPLEGIA




Realidades

El arresto cardiaco requiere 90% menos

oxigeno que un corazon latiendo normal

debido a la eliminacion del la actividad
eléctrica

Frio-
caliente

LA adicion de la hipotermia afiade un
50% menos de requerimiento de O,

Estudios han demostrado que la cardioplejia
normotérmica puede ser interrumpida por
periodos entre 10 -12 min sin consecuencias
clinicas o metabolicas. Deslauriers R et al




REALIDADES

Disminuye el metabolismo miocardico y el VO,

Edema debido a la iactivacion de la bomba
NA/K

Cardioplegia
Fria

Cambios en plaquetas y leuococitos

No posee efecto positivo en el endotelio
miocardico

La reduccion en el consumo de O, de
22°Ca 10 °C en el miocardio es SOLO 1%

Desvia la curva Disociacion Hgb a la
Izquierda




Aspectos reologicos y biologicos

El riesgo de oclusion capilar X3 al bajar de
37 9%C a 10 9C
Debe ser diluida si se decide usar fria

Cardioplejia aerobica:

Acidos grasos y la glucosa son los
principales nutrientes para el metabolismo
cardiaco



A temperaturas por
~debajode 27 Cla

Cardioplegia




Warm

aerobica

Normotérmica: cx

e Desvia la curva a la derecha
e No cambia la vasculatura
e Homeostatica

e Ofrece menos tiempo de proteccion

(asegurar dosis frecuentes y uniformes)

e Utilidad (Europa-Brazil- Canada -Vzla)




Todo sobre la afinidad
Curva de disociacion Hb
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Presion parcial de oxigeno







Edema

Como prevenirlo?




Administracion

Anterograd
a 250- 300
ml/min

Retrograda
150 ml/

min

PresionAnt:

100 - 180
mmbhg

Diastolica +
30mmhg

Retrograda
30-45 mmhg
(pobre
proteccion
de VD)




e Tipos:

e 4:1-8:1-1:4-66:1
e Cristaloide

e Cristaloide Oxigenada

e Cristaloide via
Anestesia

\_




Minicardioplejia Templada
4 A

-
1 Bomba
Jeringa

\
a )
Drogas:
57 meq Kcl
12 meq of
MgSo,
\ J

\

60 cc jeringa

f )

3 llave de 3 vias

" {.\'. \ j

1 set de
cardioplegia

(se puede trabajar
sin él)

~

/

1 linea
extensora

1L.mesa
1L.Presion

.




Porqué?

Compite con Ca

-

Reduce la posibilidad de
sobrecarga de Ca en la
reperfusion

~N

Previene la fibrilacion
auricular













Cortesia H. Calderon
HCIL Venezuela



[Seonawes]

Cortesia
A. Padrdon. Venezuela









ESTUDIOS
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| Intermittent Warm Blood Cardioplegia l

! Samuel V. Lichtenstein, MD, PHD; C. David Naylor, MD DPhil; l

lChnstopherM Feindel, MD; Kathy Sykora, MSc; James G. Abel, MD; I

|ArthurS Slutsky, MD; C. David Mazer, MD; George T. Christakis, MD.
‘MSC Bernard S. Goldman, MD; Stephen E. Fremes, MD, MSC; for the ,I

flmltatlon of Vasodilation Associated With Warm
' ' Heart Operation by a “Mini-Cardioplegia” Delivery

Ayuda con la vasodilatacion

sistemica | TeChmque

| , Philippe Menasché, MD, PhD, Jean-Pierre Fleury, MD, Line Veyssié, MD,
' Olivier Le Dref, MD, Bernard Touchot, MD, Armand H. Piwnica, MD, and
' Gérard Bloch, MD

\Department of Cardiovascular Surgery, Hopital Lariboisiére, Paris, France
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STUDIES

Efficacy between cold and
warm Blood CPG in CABG

Ischemic stress --- assesed by monitoring
changes 1n cellular metabolites (LV biopsies)

Reperfusion 1njury---- assesed by post op
release of myocardial troponin 1



| actato en fria vs caliente

“uIu VIVOU Warm blood

300
250 N
200 ~
150

100 - /

50 -

Lactate (% change)

(b) 2 Cold blood Warm blood

Figure 21.2 Metabolic changes in ischemically diseased
hearts during ischemia and upon reperfusion. Myocardial
changes in ATP (a) and lactate (b) in biopsies collected 30
min after cross-clamping the aorta (ischemia) and 20 min
after reperfusion in hearts of patients undergoing coronary
artery bypass surgery using intermittent cold or warm
blood cardioplegia. Data are shown as mean + SE. P < 0.05
ischemia versus control biopsy. Control (open); 30 min after
ischemia (hatched); 20 min after reperfusion (solid).
Reproduced with permission from Suleiman et al. Am J

Physiol 41: H1063-H1069, 1997.

Myocardial protection
Tomas Salerno, Marco Ricci. 2004




The warm heart Investigator. Estudio
randomizado de CRVC normotermica vs Fria

Circulation. 1895 Nov 1;92(S Suppl):11341-6.

Intermittent warm blood cardioplegia. Warm Heart Investigators.

Lichtenstein SV, Naylor CD, Feindel CM, Sykora K, Abel JG, Slutsky AS, Mazer CD, Christakis GT, Goldman BS, Fremes SE.
= Author information

1 Department of Surgery, University of Toronto, Canada.

Wam heart surgery=37 degrees C cardioplegia with systemic nomothemia=has been introduced &s an altemalive to conventional hypothemnic
cardiac surgery, A randomised tral comparing warm (W) and cold (C) methods was done in 1732 patients undergoing isolated coronary bypass
surgery In threa adult candiac surgery centres at the University of Toronto, Canada. Allocation to W (860 patients) or C (872) was stratified by urgent
versus eleclive operations and by surgeon, There were no striking baseline diferences in patients' demographics, angiographic findings, or operative
procedures. All but 4.2% of patients initally received anteqrade cardioplegia; a further 2.4% switehed to retrograde delivery intra-operatively.
Crossovers to C ocoumed in 7.7% of cases either due to difficuty in sustammg card”tac arrestordue to coronary flooding, Analysis, however, was on
an intentiondo-{reat basis, The 30day all-cause modality was 25° | There was no difference in non-

fatal Qwave infarction rates (W 10.1%, C 11,1%), but enzymatic m!amtm by senal creanne kmase MB fraction (CK-MB) measurements was
reduced (W 12.3% vs € 17.3%, p < 0.001) as was the mean area under the CK-MB curve. Postoperative lowroutput Syndrome was less frequent in
W palients fﬁ.Wo VS 0.0%, pW[ There were no differences inthe rates of stroke, reoperaton for bleeding or tamponade, or stemal
rewiring/debridement for dehiscence or infection, Wam heart surgery is a safe and effective altemative to conventional hypothemnic techniques for

patients undergoing coronary bypass surgey.
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Ecologic myocardial protection: Minicardioplegia s

B.Aguerrevere RN-CCP, J.Russo RN-CP, EMedina RN-CP, JIribaren MD, A. Sanchez MD, A. Alafa MD, J.Castejon M.D.

Fundacién De Todo Corazén Richard Gibson.

Hospital de Especialidades Pedidiricas Maracaico, Venezuela

CORAZON

ABSTRACT

Bazegronnd

Myocadial pratecton has always been @ fopic fo dicuss and ©
oject where changes in parodgms o not seen @ ofen, It ik on
Imperiant isae of the suglcol success 9ot it reviewad and upsoied
QNCe In @ whilke, maybe because somelimes we ke for gronted the
naoEty and ckrance to schemia of the pedioyic heon.

Chiactives; Ta thare the axperdance of o leam who Deleves #ot
when moe prysalogc the head & feated pralecting £ with

OBJECTIVE

To share the experience of a team who
believes that when more physiologic the
heart Is treated protecting It with
minicardioplegla, faster and better the

METHODS

ESP (Electrical Syringe Pump)
Rate Nomogram

RESULTS

Myocardial protection strategy
must balance the complexity of:
effectiveness, simplicity, cost and
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Miniplegia Estudio multicentrico, Venezuela

Institucion
Frecuencia | Porcentaje Porcentaje Porcentaje
valido acumulado === = - -
HUC 119 22,1 22,1 21| | 5 39
HMPC 74 13,7 137 58| |
CMDLT 139 25,8 258 61,6 | PACI E N I E
Validos i b o e o o o e e o= o o)
De Todo Corazon 169 31,4 314 92,9
FUNDACARDIN . 71 71 100,0
Total ' 100,0 100,0
Restimenes de casos
Institucién Temperatura Volumen total (1) K meq alto K meq bajo K alto electrolito | K bajo electrolito
CPG paciente paciente
N 115 119 119 119 119
HUC Media s 31,613 2143,93 25,692 3.767 | e 5018 4,324
Desv. tip. 8,7349 - 5.0929 1,2405 6974 6591
N 74 73 71 31 31
HMPC Media 34,924 1501,37 24,703 4,648 4,161 1,839
Desv. lip. 2,2668 886,282 3,6259 5829 ., 7460
N 138 139 139 139 139 132
CMODLT Media — 35,506 1473,56 22,650 2,965 | o 5.207 4,327
Desv. tip. 26,3787 845,235 8,3661 1,8261 9308 7115
N 169 169 1 169
De Todo Corazdn Media — 35,664 397,37 7.230 964
Desv. lip. 8704 348,922 - 2,4016
N 38 38 38 31
FUNDACARDIN Media 35,000 4,913 4,387
Desv. lip. 0000 .7033 6043
N 34 539 529
Total Media 34.62\ 1207,91 17,518 2,815 4,052
Desv. tip. 14.0955 963,781 10.7159 2.5918




# Defibrilaciones

Insttucion

HUC

HWPC

OMDLT

De Todo Corazon

Total

N

8
10

Mediana

100
100
100
500

Minimo

1
1
0
3
0

Maximo

Estudio miniplegia,
Venezuela

\\\\\\\\\\

BALON CPAO
No

Institucion

HUC

18

HMPC

14

CMDLT

137

De Todo

Corazon

169

FUNDACARDIN

§i 1 0 2 0 0 }

%

Total M9 1% 169 BN

BCPIA

Tota

36




Give more.
Transfuse less.

@M%’ Protecting Life
g With Science

QUEST MICROPLEGIA




Calcio: Paradoja del calcio (stone heart)

Neutrofilos y derivados:Mayor
generadores de radicales libres de O,

Edema: Fenomeno de no reflujo

Injuria del endotelio: Endothelina 1
vasoconstrictor mas potente




Limitacion de la hemodilucidn

Disminuye los costos, sencilla

Ahorro en hielo u otro intercambiador de
temp.

Disminuyen los % de FA en el postop,
probable efecto del Magnesio




Estudios, mayor adherencia de neutroéfilos
no activados a nivel coronariano

Neutrofilos y derivados:Mayor
generadores de radicales libres de O,

15 minutos de ORO? Que pasa en el 16?

Potasio agente abrasivo
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Conclusiones
\_ 4

e University of Toronto. Historia en
investigacion de cardioplegia.

e El lab Dr. RD Weisel ha revelado que el
major vehiculo para la cardioplejia es la
sangre, la temperature optima es
templada, y la major ruta es la
combinacion de anterograda y
retrograda.

Miniplegia: Biologicasl basis, surgical techniques and clinical results
G. Dancona, H Karamanoukian, capitulo 11. Myocardial Protection 2004
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AMERICAN SOCIETY OF EXTRACORPOREAL TECHNOLOGY

The National Society of Perfusionists
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About the Society
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AmMSECT

International Consortium for Evidence-Based Perfusion P LAN N OW!

CONFERENCE INFO »

Mission
L ) The International Consortium for Evidence-Based Perfusion ?]
,/ (ICEBP) is a partnership and collaboration between perfusion
\ “ societies, medical societies, clinicians and industry to improve
4 continuously the delivery of care and outcomes for our patients.
. AmSECT National
V|S|°n Of the ICEBP Headquarters
To achieve this mission, we will:
2209 Dickens Road
vv_elcome to the 1. Develop and support perfusion registries to evaluate clinical Richmond, VA 23230-2905
Evidence-Based Perfusion 2. Develop and publish evidence based guidelines, and support Fax: (804) 282-0062

their integration into clinical practice.

3. Identify gaps in the medical literature and empower investigation
The ICEBP is now on Twitter! Follow us for the latest on into areas where evidence is lacking.
evidence-based practice and perfusion.

4. Identify gaps between current and evidence-based clinical

t Follow Me practice to promote the improvement in patient care.

o9 Toister In order to succeed, the ICEBP will foster communication amongst

its membership through a web portal, scientific conference, and
The results of a survey amond perfusionists and internal and external publications.
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