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DO2  

DO2   ×  ×  × 1.36 

DO2 300 mL/min/m2

 

1.  
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30kg

16-20Fr 1 17-25Fr

2 28Fr

Edwards Life Science

Seldinger

5-6 cm

1-2 L/min

 

16-20F

35cm
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2. VAVD  

VAVD

VAVD

VAVD

5 mmHg

VAVD

VAVD VAVD VAVD

VAVD

VAVD

VAVD -50 mm Hg

  

3.  

2.0-2.2 L/m2/min 60-80 ml/kg/min

250 mmHg
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1.  

 

VAVD

60 mmHg

  

2.  

 

3.  
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VAVD

3
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1.  

BSA Size Maximum Flow (L/min) Model Manufacturer 

2 15Fr 2.5 Bio-Medicus Medtronic 

2 16Fr 3.2 Fem-Flex 
Edwards Life 

Science 

1.3m2 1.7m2 17Fr 4.0 Bio-Medicus Medtronic 

1.3m2 1.9m2 18Fr 4.6 Fem-Flex 
Edwards Life 

Science 

1.9m2 2.2m2 19Fr 5.3 Bio-Medicus Medtronic 

>1.9m2 20Fr 6.0 Fem-Flex 
Edwards Life 

Science 

>2.2m2 21Fr 6.0 Bio-Medicus Medtronic 

 

2.  

Size 
Augmented Maximum Flow 

(L/min) 
Model Manufacturer 

17Fr 2.6 Bio-Medicus one piece Medtronic 

19Fr 3.5 Bio-Medicus one piece Medtronic 

19Fr 3.8 Bio-Medicus Multistage Medtronic 

21Fr 4.0 Bio-Medicus one piece Medtronic 

21Fr 4.5 Bio-Medicus Multistage Medtronic 

22Fr 4.6 
Remote Access Perfusion 

(RAP) 
Sorin 

25Fr 5.2 Bio-Medicus Multistage Medtronic 

23/25Fr 5.2 RAP Sorin 

 

3.VAVD  

 

inch  

 

mm  L/min  L/min  

VAVD

L/min  

3/16 4.76 1.0 0.7 1.4 

1/4 6.35 2.0 1.5 3.0 

3/8 9.53 7.0 4.0 8.0 

1/2 12.7  8.0  
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1953

Passive venous 

drainage PVD

 

Active venous drainage AVD  

AVD Kinetic-assist venous drainage KAVD

Vacuum-assist venous drainage VAVD KAVD

1000 1200 r/min -50 -80 mmHg

20-40%

VAVD

VAVD

VAVD
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1. VAVD Maquet 1

2  

1. Maquet            2. VAVD  

2. VAVD

VAVD

VAVD  

VAVD

-35 -55 mmHg 2.4 L/ 2 VAVD

-70 mmHg

CPB -40 mmHg

 

3.  

1 VAVD
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2

 

3

 

4

 

5

 

6

 

7 VAVD

VAVD

VAVD

VAVD
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90 (MIMVS)

 

 

10 (Edwards life sciences)

100 50

500

MIMVS

2 40mm

 

EndoClamp IntraClude 5
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6 2  

30

30

 

 

500 53 10.6% 126

25.4% 10 2.0%

8 2 3 0.6%

1

1

3  

 

1  

 

30  MIMVS 500  

 7/500 1.4%  

  

 0 

 24/500 4.8%  

 59/500 31.8%  

 0 

 3/500 0.6%  

 4/500 0.8%  

 13/500 2.6%  

 7/500 1.4%  

 5/500 1%  
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30 1 1.4%

4.8% 4 0.8% Rankin

3 0.6%

1.4% 2.6% 1.0%

 

0.2%

11.6%

1.4% 0.6% 4.4%

0.8%  

 

2008 20.1%

MIMVS 20

2011

MIMVS ICU

 

10 MIMVS

MIMVS

2011

MIMVS MIMVS

MIMVS 35~75

10 50 MIMVS
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MIMVS Endoclamp

Endoclamp IntraClude IntraClude

 

 

MIMVS  

 

 

1. Casselman F, Aramendi J, Bentala M, et al. Endoaortic Clamping Does Not Increase the 

Risk of Stroke in Minimal Access Mitral Valve Surgery: A Multicenter Experience. Ann 

Thorac Surg. 2015 Oct; 100(4):1334-9. 
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MECC mini-extracorporeal circulation

     

 

1953 Gibbon

conventional 

extracorporeal circulation, CECC

CECC CECC 1996

minimal extracorporeal circulation, MECC

 

1. MECC 

MECC CABG

MECC CECC

MECC CECC

MECC

CABG AVR  

2. MECC (Quadrox; Jostra AG, Hirrlingen, Germany) 

1 Rotaflow 0.019 32mL

9L/min  

2 Quadrox

0.5-7L/min 2.4

250mL  

3 Quart 0.057, 
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180mL  

4 VBT16 35.5 c 160ml  

5 CECC  

6 Bioline  

 

MECC  

3 MECC CECC  

CECC MECC  

1 MECC

MECC

 

2 MECC (80cm) CECC 150cm

MECC HCT
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3 MECC (150 200 

IU/kg)  CECC (300 IU/kg)  

4 MECC cell-saver

MECC  

5 MECC

SIRS MECC

 

6 MECC

CECC

 

4. MECC CECC  

1  

MECC CECC

ICU

MECC CECC van Boven

MECC CC-16

CECC CABG 30% Immer

Stalder MECC 11 11.6% CECC 39 39.4% 

(p < 0.001) Remadi (34% vs. 28%, p = ns) Koivisto

236 CECC (20.4% vs. 

13.5%, p = 0.18)  

2  

MECC CECC

1/3 Remadi MECC
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6.0% CECC 12.8%(p < 0.001) Stalder

0.27U 2.79U  Immer 9.3% MECC

CECC 31.9% Aal MECC

(1.47 ± 1.13 U  vs. 2.05 ± 1.19 U , 2.5 ± 1.62 U 

vs. 3.55 ± 2.58 U , and1.95 ± 2.95 U vs. 3.23 ± 2.85 U 

) (531.62 ± 220.1 ml vs.729 ± 294.9 ml 

) Sakwa 199 CABG MECC

CABG+AVR MECC

CECC Koivisto

CECC 4.8% vs.1.1%  

3  

CPB

MECC

SIRS MECC

 

MECC C- CRP Remadi

400 MECC 24 48 CRP

CECC Fromes  CECC MECC

(p = 0.002) Fromes MECC IL-6

TNF-a CECC Immer 60 CABG

MECC IL-6 SC5b-9 CECC

MECC IL-8 CECC MECC

CECC MECC  
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4  

MECC CECC

Immer  1257 (MECC: n = 931; CECC: n = 326)

MECC CABG 6 12 24 TNI Stalder

Skrabal 60 MECC TNT K-MB

Beghi MECC CECC

Koivisto CECC

MECC 5.4% vs.0.0% MECC CECC  

5  

CPB

Lilly 79% ,

Stalder

Remadi 400

MECC CECC (1 vs. 7, p = <0.01)  

6  

MECC CABG 30 2.3% (1.1 13%)

CECC 236 euroscore

 MECC 4.8% CECC

3.4% (p = 0.75)  

 

CECC MECC SIRS

MECC
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CECC

MECC
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.  

1  

 

2 computed tomography CT  

CT

CT

CT
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8  

 

30°

 

 

1  

1-2  

2  
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3  

3

Alexis Wound 

Protector; Applied Medical, Rancho Santa Margarita, CA, USA

1

 

 

1  

2-3

Seldinger

Terumo, Tokyo, Japan

 

2  
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3  

14 Fr

10 ml

1% 2 ml  

 

1  

 

2  

30-32

 

3  

300
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4  

-30 -50 mmHg

16 Fr

18 Fr  

5  

Chitwood Cygnet flexible clamp; Vitalitec, 

Plymouth, MA, USA

 

6  

20-30  

7  

60 mmHg
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8  

3 L/min

 

 

1  

 

2  

 

3  
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1  

5 mm 30°

 

2  

 

 

1. 

5mm

5mm
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1. Ito T. Minimally invasive mitral valve surgery through right mini-thoracotomy: 

recommendations for good exposure, stable cardiopulmonary bypass, and secure myocardial 

protection. Gen Thorac Cardiovasc Surg. 2015; 63(7): 371-8. 

  



- 29 - 

 

 

( ISMICS 2011 )

      

 

2011 ISMICS

4

 

 

ACA/ACC  

1   

A  I  

B 

 

II  

IIa.  

IIb  

C  III  

 

  

A
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6- A RR 0.67 95% 

CI 0.52 0.86 RR 0.70 95% CI 0.52 0.93

6-

IIb C

50 100mg/kg  

AMI

 

 

DDAVP

A CABG DDAVP

WMD 117 95% CI 173 - 61 WMD 0.4

95% CI 0.8 - 0.01 RR 0.85 95% CI 0.73-0.99 A

140 DDAVP WMD 345 95% 

CI -479~ - 211 A 7 DDAVP WMD

110 95% CI 200 - 19 A

7 140

DDAVP IIa A

I A  

DDAVP

 

 

B

OR 0.96 1.86, CI,0.50
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95% B odds ratio[OR] 3.69 95% CI 1.10 12.38

B OR 1.84 95% CI 0.82 4.09 B

IIa A  

EPO  

(OR, 0.26; 95% CI, 0.15 0.44 A) 2-4

 (A)

B

EPO IIa, A EPO AMI RF CVA

A  

 

 

 

(RR, 0.31; 95% CI, 0.19 0.51; 

A) (-0.4 units; 95% CI, -0.6 to -0.2 units; A) CPB

I, A  

 

AMI RF

CVA A A
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A

I A  IIa,  

A  

 

CBP AMI

CVA (A) IIa, A)

 (IIb, B) 

( )   

 (-70 mL; 95% CI, -118 to -21 mL)  

(-0.73 units; 95% CI, -1.13 to -0.31 units  A)

 IIb, A  

( )   

IIa

A  

 

 

1. Drug, Devices, Technologies, and Techniques for Blood Management in Minimally Invasive 

and Conventional Cardiothoracic Surgery: A Consensus Statement From the International 

Society for Minimally Invasive Cardiothoracic Surgery (ISMICS) 2011.   Innovations. 

2012; 7: 229-241 

 


