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Morbidities Associated With CPB

* Myocardial Necrosis
« Systemic Inflammatory Response
* Neuro-Cog effects / Brain injury

 Pump Lung (Adult Respiratory Distress
Syndrome)

« Hypertension and distention of the heart
* Renal Dysfunction

« Embolization

e Coagulation Disorders

* Increased Blood Loss




La Cirugia Coronaria sin
Circulacion Extracorporea:

 Porque ?
» Cuales son los beneficios ?
» Cuales son las desventajas ?
* Que pacientes se benefician mas ?

 Como implementamos nuestro programa ?

* Que resultados obtuvimos ?
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A Mayor Riego, Menor Mortalidad
con CRM Sin CEC

STS 2009: Puskas y col.

*Retrospective study performed by querying the STS | CABG on CPB
database -+ OPCAB
*14,766 consecutive CABG patients at Emory
performed by 17 surgeons.

*Analyzed in 4 quartiles stratified by risk, as defined

by the STS PROM equation £
*OPCAB significantly reduced 30-day mortality vs. ;
conventional CABG in the highest risk group (> 2.5% | kg
£
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Puskas y col. Ann Thorac Surg 2009




Mortalidad en
Grupos de alto Riesgo

Death: OPCAB vs CCAB for High Risk Gro|

Sin CEC — Con CEC
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Puskas y col. Innov CT Surg 2005

Favours QOPCAR

* Favours CCAR

Figure 3. a-i Meta-Analysis of Clinical Outcomes for OPCAB versus CCAB in High Risk Patients (30-day death, stroke, myocardial

infarction, atrial fibrillation, transfusions, renal dysfunction, inotropes, IABP, and re )peration for bleeding) [Level B/A].

(Continues)
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Meta-analisis: Reston y col.
(Basado en 53 estudios / 46.621 pacientes)

Meta-Analysis of Short-Term and Mid-Term
Outcomes Following Off-Pump Coronary Artery

Bypass Grafting

James T. Reston, PhD, MPH, Stephen ]. Tregear, PhD, and Charles M. Turkelson, PhD

Department of Health Techs nent, ECRI, Plymouth Me:
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ﬂ\ le r
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limited range of patients. Some s
too small to detect clinically important differences in
patient outcomes. The present study addresses these
issues using meta-analysis.
Methods. We compreher
and nonrandomized controlled studies according to pre-
determined criteria. W rmed meta-ana
each outcome and empirically determined whather po-
tential biases that might result from differences in study
actually biased a study’s
results. W cted s yses and tested
for publication bias.
Results. Rates of peri myocardial infarction,
g, renal failure, and mor-
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is increasingly being used as an alternative to
conventional CABG with cardiopulmonary bypass. D
pite this practice and the fact that a few randomized
controlled trials (RCTs) have compared these proce-
dures, uncertainty remains concerning their relative ben-
efits and harms [1-3]. ible reasons for this uncer-
tainty are that existing RCTs have not comprehensively
sdied all relevant patient outcomes, have enrolled 2
limited range of patients, and some may have been too
n .\]l\' impnmnr di

of the
shed data ar spedt ies, further
compound the difficultie:
procedures.
We used a series of meta- mnal\'<

power sercome the pml‘]em that most published
studies may have been too small to find statistically

2003 by The ty of Thoracic S
Published by El: Inc

Pennsylvania

tality were lower after OPCABG than after CABG. Re-
i ital stay, atrial fibrillation, and

for these {.uucqm could not be e\plml\ed b
information. Midterm (3 to 25 months) angina recurrence
did not appear to differ betws

and a trend toward lower overall mortality with OP-
ABC, at least when performed at experienced centes

operative

and operative mortality relative to on-pump

More studies are required before firm conclu-

be drawn conceming the effect of OPCABG on

midterm mortality, angina recurrence, and repeat inter-
vention.

those that are relatively uncommon (eg, stroke). We also
to determine empirically whether
dlﬂelel\le\ in study design or quality may have resulted

d our
results only on the studies of “superior” design (e,
randomized or prospective trials). If no evidence of bi
was found, we included all studies in the meta-analys

se of p\lmp pro-

p rmed through a full median sternotomy.
We did not evaluate minimally invasive direct off-pump
coronary artery bypas: ing performed through a
thoracotomy or alternative small incisions (commonly
referred to as MIDA

Selection
cluded studies i 3 |y if they met

Mejor sin Bomba
 Menor Mortalidad

* Menor incidencia de
— Stroke
— MI Post Operatorio
— Fib .Auricular
— Reop. Sangrado
— Insuf. Renal




Meta-analisis: Cheng y col.
(Basado en 37 estudios randomized 3.369 pacientes)

Mejor sin Bomba en cuanto a:

will

Does Off-prnemppr Coronary Artervy By
Horbidity, and Resource Utilization When Compared with
“onventional Coronary

Randomized Trials o . . . . ® Fib. Au riCUIar
| | . | * Infec. Respiratorias
e | S « Uso de Inotropicos

» Transfusiones
 Tiempo de Ventilacion
 Tiempo en Recuperacion
- Estadia Hospitalaria

the number on




Resumen. Puskas et al.

Meta analisis

30.000 Pacientes

40 RCT
44 No RCT

Comparison of Pooled Outcomes for Mixed Risk and High-Risk Patients

Death Mixed Risk

Rennl Failure

Tramslushon
x [Level B/A)
Atrial Fibrillation fixed Risk [Level A
Muxed

High Risk [Leved B/A]

Inotropes

Reop Bleeding

Mixed-Risk Patients [Level A] = Cheng 2
Mixed-Risk Patients |Level B] ~ Be
Reston 2003 (53 trinls; 46,621 patients)

137! randamized tnnle 76 9 rotienie)

Favors
OPCAB

Favors
CCAB

High-Risk patients [Level B/A] = ISMICS Consensas Meta- Analysis 2004 (42 nor-randomiaed

Figure 5. Comparison of Pooled Outcomes for Mixed-Risk
and High-Risk Patients [Level A and Level B].

Puskas y col. Innov CT Surg 2005




Resultados Comparativos
CRM con y sin CEC

Mortalidad: 30 dias y alejada

Calidad de Revascularizacion: Completa y
permeabilidad de los injertos

Complicaciones perioperatorias
Funcion neurocognitiva

Calidad de vida

Utilizacion de recursos

Analisis de grupos de alto riesgo

Puskas y col. Innovations in CT Surg 2005




Resultados Comparativos
CRM con y sin CEC

Mortalidad: 30 dias y alejada

Calidad de Revascularizacion: Completa y

permeabilidad de los injertos *

Funcion neurocognitiva
Calidad de vida

*
En manos
experimentadas

Resultados
Equivalentes

Puskas et al. Innovations in CT Surg 2005
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Resultados Comparativos
CRM con y sin CEC

Mortalidad: 30 dias Pac de alto riesgo

Complicaciones perioperatorias

Mejor
Utilizacion de recursos sin Bomba

Analisis de grupos de alto riesgo

Puskas et al. Innovations in CT Surg 2005

DEPARTMENT OF CARDIAC SURGERY



Caracteristicas
Nashville VA Medical Center

Diabetes y Tabaquismo actual (49% y 42%)
= Doble que en Syntax

EPOC (21%)
» Doble que en Puskas

Enfermedad Vascular Perisferica (36%)
» 20% (absoluto) mayor que en ROOBY y Puskas

Stroke previo (12%)

» Doble que en Syntax. 12 veces mayor que Puskas
ATC previa (32%)
» Syntax y Rooby= 0. Comparable con Puskas

DEPARTMENT OF CARDIAC SURGERY
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La Cirugia Coronaria sin
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Transicion hacia CRM sin CEC

- Sin CEC
-— Con CEC
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Transicion hacia CRM sin CEC

100%

80%

60%

40%
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CRM = 138 casos — 85 Sin CEC
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Factores de una buena

transicion
Experto al principio
Anestesia
Cirujanos

Equipamiento
Seleccion de casos

DEPARTMENT OF CARDIAC

SURGERY



Supervision de expertos al
principio
Cirujano de Vanderbilt me ayudo en los primeros

10 casos

Seleccion de los casos y la conducta de la
operacion

Nota final del experto en nuestra habilidad para
hacer el primer caso “solo”

Beneficio adicional
— Legitimidad
— Apoyo




Factores de Anestesia

Antes de posicionar el corazon
- PVC:15a 18

— TA sistolica: 130 a 140

— FC: 70a 90

Regulacion casi minuto a minuto con
— Drogas vasoactivas

— Beta bloqueantes

— Marcapaso

Anticipar los movimientos
Inotropicos al final (si fuera necesario)
Mantener buena temperatura

DEPARTMENT O

OF

CARDIAC

SURGERY



Factores de los Cirujanos

« Manualidad

— Tecnicamente mas demanante
* Vasos mas pequernos
» Cara lateral alta
» Vasos al “sur del ecuador”
* Intramiocardicos
« Es mas dificil ayudar

« Paciencia y Comunicacion

 |ndividualizacion de la secuencia de los puentes

— Mamaria a descendente anterior primero.
» Revascularizacion inmediata / poco stress
» Territorio miocardico extenso

— Lesiones mas criticas

DEPARTMENT OF CARDIAC SURGERY



Equipamiento

AccuMist® Blower/Mister

himmediat
i during the beating




Estabilizador

of clamp and turret

ere

Qs Ca%er




Dispositivo de Posicion
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Separador




Posicion para DA




Posicion para Ramus y OM




Posicion para DP




Soplador

AccuMist® Blower/Mister

istent, pr
le shaft and on,

facilitating a bloodless field.

ClearView® Blower/Mister

visualization of the surgical site. An irrigation mist
gently d from the site, improving visualization
without drying or desiccating delicate tissue.

The ClearView® blower/mister is designed to improve




Shunts Intracoronarios

VERICIER

* Previene isquemia miocardica

* Disminuye el sangrado

* Minimiza errores tecnicos

 Evita el dano de las bandas de silastic
alrededor de las coronarias

IDENVERICIERS

* Riesgo de diseccion del vaso
* Riesgo de perfusion prefencial
* Riesgo de atrapar el shunt con la sutura




Seleccion de los casos

* Primera Etapa (caso1- caso 10)

— Mamaria a descendente anterior
— Injerto venoso a la diagonal

e Segunda Etapa (caso 7171-caso 30)
— Descendiente posterior
— Coronaria derecha

* Tercera Etapa (a partir del caso 30)

— Puentes en la cara lateral
— Vasos intramiocardicos
— Pacientes mas inestables




Numero de injertos y utilizacion de
arteria mamaria izquierda

Etapa del programa de CRM Sin CEC

Numero de

Injertos 1-100 101 - 230
Uno 21% 15%
Dos 55% 45%
Tres o mas 23% 39%
Promedio 2.0 2.4
Puentes/Paciente

Uftilizacion

Mamaria 1zq. 100 % 99 %

DEPARTMENT OF CARDIAC SURGERY



Numero de injertos y utilizacion de
arteria mamaria izquierda

Etapa del programa de CRM Sin CEC

Numero de

Injertos 1-100 101 - 230

Uno 21% 15% 1
Dos 55% 45%

Tres o0 mas 23% 39% *
Promedio 2.0 2.4 N
Puentes/Paciente

Uftilizacion

Mamaria 1zq. 100 % 99 %

DEPARTMENT OF CARDIAC
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Control de Calidad
(MACCE Control)

 Mantuvimos nuestra estrategia de proteccion
neurologica
— Ecografia aortica de superficie
— Oximetria Cerebral

 Redoblamos esfuerzos para asegurar la buena calidad
de los puentes
— Cambios electricos
— Cambios regionales en contractilidad on ETE
— Impresion del cirujano de la calidad de la anastomosis
— Medicion de flujo

DEPARTMENT OF CARDIAC SURGERY



[ ecciones de nuestra
curva de aprendizaje

 No es buena idea ser cirujano de CRM sin CEC
ocasional

* |dentificar los pacientes que no son buenos
candidatos para CRM sin CEC
— Endarterectomias
— Vasos muy calcificados
— Enfermedad difusa / malos lechos distales
— Pacientes inestables (No toleran posiciones)

DEPARTMENT OF CARDIAC SURGERY



La Cirugia Coronaria sin
Circulacion Extracorporea:

 Porque ?
» Cuales son los beneficios ?
» Cuales son las desventajas ?
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La Cirugia Coronaria sin
Circulacion Extracorporea:

* Que resultados obtuvimos ?
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Resultados. CRM sin CEC
Nashville VA Medical Center n=200

Mortalidad 0.5%  (1/200)
Stroke 0

TIA 0.5%  (1/200)
|AM perioperatorio 1% (2/200)
Balon PO 1% (2/200)
ACT < 30 dias 0

CRM < 30 dias 0.5%  (1/200)

Conversiones a CEC 1% (2/200)

Reop. Sangrado 1% (2/200)
Mediastinitis 1% (2/200)
BIEINE 1% (2/200)

DEPARTMENT OF CARDIAC SURGERY



Resultados
Nashville VA Medical Center n=200

Seguimiento promedio: 11.5 meses (97% completo)

Sobrevida 97.5 %

Sobrevida libre de
IAM y revascularizacion 93.9 %

DEPARTMENT OF CARDIAC SURGERY



Off-Pump vs Conventional
Coronary Artery Bypass Grafting:
Early and 1-Year Graft Patency, Cost,

and Quality-of-Life Outcomes
A Randomized Trial

e NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 NOVEMBER 5, 2009 VOL. 361 NO. 19

On-Pump versus Off-Pump Coronary-Artery Bypass Surgery

gery. pationts were sud
Main Outcome Measures |
duchal at

ROOBY Study. NEJM 2009 Puskas et al
JAMA 2004




Resultados: Nashville VA

Nashville VA ROOBY Puskas
Medical Center Sin CEC Sin CEC
Mortalidad 0.5% 1.6% 1 %
Stroke 0) 1.3% 1 %
Coma 0 0.4%
Balon PO 1% 1.5%
Cardiac Arrest 1% 1.8% 1 %

Reop. Sangrado 1% 2.7% (7

Dialisis (PO) 1% 0.8% 2 %

ROOBY Study. NEJM 2009 Puskas et al. JAMA 2004
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Resultados: Comparados con

ROOBY y PUKAS
NEE W ERYZAN ROOBY Puskas

Medical Center Sin CEC Sin CEC
Mortalidad (1 afio) 2.5 % 4.1 % 4.4 %
Cualquier Causa
Mortalidad (1 afio) 1.5 % 2.7 %
Causas Cardiacas
Revascularizacion
> 30 dias < 1 afio 3.6 % 4.6 % 2.2 %
|IAM no fatal
>30 dias < 1 ano 0 2.0 % 1 %

ROOBY Study. NEJM 2009
DEPARTMENT OF CARDIAC SURGERY




Resultados comparados con ROOBY

ROOBY Study
Sin CEC Con CEC

Nashville VA
Medical Center
Mortalidad (1 afio) 2.5 %
Cualquier Causa
Mortalidad (1 afio) 1.5 %

Causas Cardiacas

Revascularizacion

> 30 dias < 1 afio 3.6 %
IAM no fatal
>30 dias < 1 afio 0

4.1 % 2.9 %

2.7 % 1.3 %

4.6 % 3.4 %

2.0 % 2.2 %

ROOBY Study. NEJM 2009
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Resultados: ROOBY: CRM con y sin CEC
Nashville VA Medical Center (CRM sin CEC)

Nashville VA ROOBY Study

Medical Center Sin CEC Con CEC
Todos los end points (1 afio) 6.1 % 99% 74%*
Mortalidad Cualquier Causa
Todos los endpoints (1 afio) 5.1 % 88% 59%F~
Mortalidad Cardiaca
Todos los end points < ano
+ complicaciones < 30 dias 9.6 % 146 % 99%*

ROOBY Study. NEJM 2009
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Conclusion

Se pueden obtener buenos resultados en la
transicion hacia CRM sin CEC

Es conveniente abordar cada paciente coronario
como candidato a CRM sin CEC

La CRM sin CEC requiere un mayor esfuerzo,
colaboracion y comunicacion por parte de
Cirujanos y Anestesistas

La seleccion de los casos y el rol del experto
son muy importantes, sobre todo al principio




Muchas Gracias
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ISMICS Consensus Statement
Puskas, et. al. (continued)

« OPCAB should be considered in high-risk
patients and those with risk factors to reduce
peri-operative mortality, morbidity, and resource
allocation.

— Patients over 75

— Diabetics

— Left ventricular function

— Left Main Disease

— Redo or Urgent/Emergent CABG
— COPD







Estabilizador




Estabilizador




ISMICS Consensus Statement
Puskas, et. al.

Recommendations:

OPCAB is a safe alternative to conventional CABG with respect to
mortality.

With appropriate use of stabilizers and positioners, and adequate
surgeon experience, completeness of revascularization and patency
can be achieved.

OPCAB is recommended to reduce peri-op. mortality.

OPCAB may be recommended to reduce mid-term cognitive
function.

OPCAB is equiv. for Quality of Life.

OPCAB is recommended to reduce duration of ventilation, ICU and
hospital stays, and resource utilization.




Meta-analysis: Cheng

(continued)

 When compared to CCABG, OPCAB reduced
the odds of:

— AF by 42%

— Transfusions by 57%

— Need for Inotropes by 52%

— Respiratory infections by 59%

— Neurocog. Dysfunctions at 2-6 mos. By 44%
— Vent. Time by 3.4 hours

— Average ICU stay by 0.3 days

— Average hospital length of stay by 1.0 days.

DEPARTMENT OF CARDIAC SURGERY



Matched Sample Analysis: Mack

Retrospective analysis 21,902

On-Pump Versus Off-Pump Coronary Arterv Bypass

Tatched Sample of Women female patlentS undergOIng

A Comparison of Outcomes

bypass on or off.

Women undergoing on-pump
surgery had:

« 73.3% higher mortality

* 47% higher risk of bleeding
complications

As stated by the authors: “Our

data support a specific and
significant benefit to off-
pump surgery in women.”

vailable at hitp: Cl EVER DOI: 10.11




Sobrevida Alejada

Fig 2. Kaplan-Meier 10-year survival curve by
gender and coronary artery bypass (CAB)
grafting procedures with cardiopulmonary by-
pass (CPB) or off-pump (OPCAB). (F = fe-
males—small dashed line, CPB; large dashed
line, OPCAB. M = males—thin line, CPB;
thick line, OPCAB.)

Number Left At Risk

1924 1676 1419 1034 ---- FCPB
1786 1228 755 343 — - FOPCAB
5221 4723 3974 2947 M CPB
3881 2838 1640 739 — M OPCAB

Puskasy col. Ann Thorac Surg 2008




Numero de injertos y utilizacion de
arteria mamaria izquierda

Etapa del programa de CRM Sin CEC

Numerode | 4 g 51-100 101-150 151-200  200-230

Injertos

Uno 9 12 10 8 4
Dos 26 29 28 18 17
Tres 14 9 11 22 15
Cuatro 0) 0] 1 2 4
Promedio 2.11.8 2.1 24 24
Puentes/Paciente

Utilizacion

Mamaria Izq. 100 % 100 % 98 % 98 % 100 %

140 injertos en la cara lateral

DEPARTMENT OF CARDIAC SURGERY



Nuestra poblacion de pacientes coronarios
es de alto riesgo

Syntax

ROOBY Puskas

NashvilleVA

Diabetes

HTN

EPOC

Tabaquismo (Actual)
Enf. Vasc Perisferica
Enf. Cerebrovascular
Stroke previo

25%
64%

22%

5%

42%
86%
20%
32%
16%

7%

32%
61%
10%
27%
13%

1%

49%
98%
21%
41%
36%
26%
12%




Comparacion de Poblaciones

Syntax ROOBY Puskas NashvilleVA
IAM previo 33% 34% 45%
Angina (III-IV) 24% 51%
Angina Inestable 20% 10% 21% 44%
IABP previo 6.5%
ATC previa 0 32% 32%
CRM previa 0 1% 1%
Operacion
No electiva 5% 7% 16% 31%
FE VI =< 35% 6% 9% 13%
Anatomia Coronaria
Un vaso 6%
Dos Vasos 29%
Tres vasos 65%

Tronco de la CI




Resultados: Nashville VA

Nashville VA ROOBY Study
Medical Center Sin CEC Con CEC

Mortalidad 0.5% 1.6% 1.2%
Stroke 0) 1.3% 0.7%

Coma 0) 0.4% 0.3%
Balon PO 1% 1.5% 0.8%
Cardiac Arrest 1% 1.8% 1%
Reop. Sangrado 1% 2.7% 2.1%
Dialisis (PO) 1% 0.8% 0.9%

ROOBY Study. NEJM 2
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Comparados con CRM en el
estudio Syntax

MACCE to 12 Months: Primary Endpoint SYNW)

B CABG (N=897) B TAXUS* (N=903)
_20- P=0.0015¥
& 7.8%
Q
©
I
c 4}] 2.1%
()]
o
Q
2
©
=
£
=
] |
0 6 12
Months Since Allocation

Event Rate = 1.5SE |TT population " TAXUS® Express® Stent System

¥Fisher Exact Test
ES 2009
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Comparado a CRM en Syntax

MACCE to 12 Months: Primary Endpoint SYNW)
W CABG (N=897) B TAXUS* (N=903) |

N
(=)
1

P=0.0015*%

7.8%

4]2.]%

Nashville VA. MACCE : 8.7 %

Cumulative Event Rate (%)
=

o

0 6 12
Months Since Allocation

Event Rate = 1.5SE |TT population " TAXUS® Express® Stent System

¥Fisher Exact Test

ES 2009
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Comparado a CRM en Syntax

W CABG (N=897)

Repeat Revascularization to 12 Months SYNEAX)
B TAXUS* (N=903)

Cumulative Event Rate (%)

N
@)
L

o

o

P<0.00071¥
Repeat | CABG  PCl
Revasc | Group Group
PCl 4.7% @ 11.4%
CABG 1.3% 2.8%

0

6

Months Since Allocation

12

ES 2009

Event Rate = 1.5 SE |TT population

¥Fisher Exact Test

"TAXUS® Express® Stent System
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Comparado a CRM en Syntax

Repeat Revascularization to 12 Months SYNEAX)

W CABG (N=897) B TAXUS* (N=903)

Cumulative Event Rate (%)

N
@)
1

o

e}

P<0.0001*%

Repeat | CABG = PCl |
Revasc = Group Group

PCl 4.7%  11.4%
CABG 1.3% 2.8%

Nashville VA. Repeat Revasc

4.1 %

0

6 12
Months Since Allocation

ES 2009

Event Rate = 1.5 SE |TT population

¥Fisher Exact Test

"TAXUS® Express® Stent System
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Nuestra poblacion de pacientes coronarios
es de alto riesgo

Syntax Nashville VA

Diabetes 25% 46%
Unstable Angina 28% 44%
FE < 30% 1.5% 7%
CVD 8% 16%
TIA 1% 6%
Stroke previo 5% 12%
Euroscore (Promedio) 3.8 8
Euroscore > 6 20% 31%
Urgente 1% 48%

Balon preoperatorio 14%

Nuestra Circulacion Extracorporea esta por debajo
del nivel de excelencia
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