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THE “IDEAL” CIRCUIT

 No hemodilution

 Completely endothelialized tubing

 Totally closed circuit

 No activation of the complement/Cytokine system

 Platelets/RBC’s maintain integrity

 Excellent gas exchange and CO2 removal

 Prevent Neurocognitive deficits

 No adverse sequelae – SAFE



AFFINITY® VARD

 Equipment Options

 BioConsole® 550/560 with Medtronic 

AAR1000 Controller, or

 Performer® CPB, or

 CenturyTM Heart Lung Machine with 

BioConsole® 560 and AAR1000

 Available VARD  Accessories in  

Custom Packs

 Holding Bag and Utility Connector

 Carmeda coated or uncoated

Evidence Based Medicine



STS GUIDELINES FOR MIECC’S

 STS Guidelines 2007 – MiECC’s were a Class IIb 
which indicates Benefit ≥ Risk: additional studies 
with broad objects needed; additional registry 
data would be helpful and IT IS NOT 
UNREASONBALBE to perform 
procedure/administer treatment.

 STS Guidelines 2011 Update – Now MiECC’s are 
Class I (A) which indicates recommendation 
that procedure or treatment is useful/effective, 
sufficient evidence form multiple randomized 
trials or meta-analyses. Ann Thorac Surg 2011;91:944–82



STANDARDS AND GUIDELINES



MIECC’S ON THE MARKET

Maquet MECC System Terumo RocSafe system

Sorin Synergy System
Medtronic Resting Heart System



NUMBER OF MIECC USERS

 Europe – 20% - 25% (Does vary between countries)

 US - <2% 

 There are people using smaller conventional circuits but not  

many reservoir less systems 



RESTING HEART CIRCUIT 

UTILIZING THE FIRST GENERATION CART



OUR CURRENT PRACTICE AND  OUR 

CONVERSION TO MINI-CIRCUITS

 We were looking to decrease our blood utilization

 Decreased our conventional circuit tubing lengths 

 Always “RAP” the conventional circuit (Arterial and Venous)

 Use Coated Circuits

 Never use the pump sucker (Only use a Cell Saver)



WHY DID WE CHOOSE RESTING 
HEART?

A. Decreased prime volume -
1. Prior Practice: 1600 mL with a rap of 500 mL total of 1100 mL of crystalloid prime

2. Resting Heart: 1100 mL with a rap of 800 mL total of 300 mL of crystalloid prime

B. Open versus Closed Circuit-
1. Prior Practice: Open reservoir

2. Resting Heart: Closed reservoir

C. Pumps -
1. Prior Practice: Roller Pumps

2. Resting Heart: Centrifugal pump

D. Coated Circuits -
1. Prior Practice: Trillium coated (Currently in use)

2. Resting Heart: Carmeda coated Tip to Tip (Including the cannulae)



RESTING HEART WITH THE PERFORMER



RESTING HEART COMPARED TO 

THE CONVENTIONAL CIRCUIT

 The Resting Heart Circuit Utilizes:

 Lower Priming Volume (mini-circuit, MECC)

 Closed System (Reduced air-blood interface)

 Gentler on the Blood Elements (Centrifugal Pump)

 Carmeda coated tip to tip Circuit (Decreased deleterious effects of SIRS, SIRAB)

 Kinetic assisted Venous Drainage (KVAD)– (Smaller venous cannulae)

 Utilizes the “Venous Air Removal Device “(VARD)



RESTING HEART CIRCUIT DESIGN



THE “GENTLE VENT”



A KEY COMPONENT OF THE RESTING 

HEART SYSTEM IS THE “VARD”



Product Features

 Low Prime = 212ml

 38-micron Screen

 Flow Range = 1.0 to 6.0 L/min

 Coated with Carmeda® BioActive 
Surface

Advanced Technology

 Ultrasonic sensors detect air at the inlet
of the system as well as the fluid level
in the AFFINITY® VARD

 Chamber and port at the top of the
device designed to automatically 
detect, collect and remove coalesced 
air

Caution: Federal law (USA) restricts this device to sale by or 

on the order of a physician. Indicated for use in an 

extracorporeal circulation circuit during cardiopulmonary 

bypass procedures requiring a blood flow rate of 1-6 L/min 

and lasting up to 6 hours.

Blood Inlet

High-Level 

Liquid/Fluid 

Sensors

Low-Level 

Liquid/Fluid 

Sensors

Purged Air 

Exit Port

AFFINITY® VARD 



Conclusions- Changes in CPB techniques and 

circuit components, including filter size and 

type of pump, resulted in a reduction rate of 

75% of cerebral microemboli (Circ Cardiovasc

Qual Outcomes. 2009;2:191-198.)



MICROEMBOLI FROM CARDIOPULMONARY BYPASS 

ARE ASSOCIATED WITH A SERUM 

MARKER FOR BRAIN INJURY
GROOM ET AL.

 Design: 71 Patients undergoing isolated cardiopulmonary 

bypass were consented

 Blood flow and velocity were monitored with Doppler 

ultrasound on the inflow and outflow of the CPB circuit on 
each case

 Serum levels of S100β utilizing two immunoassays at baseline and 48 
hours after surgery were measured

 Results: Microemboli leaving the circuit were recorded in 67 patients.  
Most patients had elevated serum levels of S100β

 Conclusion: They identified an association between a biomarker of brain 
injury (S100β) and microemboli in the CPB circuit.  Once again they 

suggest that reductions in neurological injury may result 

through redesign of the CPB circuit to prevent microemboli 
leaving the circuit JECT.2010;42:40-44 



Even though there is limited penetration of 

MECC systems in the contemporary clinical 

practice, the present meta-analysis advocates 

expansion of MECC use in heart surgery based 

on significant clinical and physiologic 

advantages.

Review

Use of minimal extracorporeal circulation improves outcome after 

heart surgery; a systematic review and meta-analysis of 

randomized controlled trials

Kyriakos Anastasiadis 



A LOOK AT THE DATA UTILIZING 

RESTING HEART



RESTING HEART SYSTEM RESULTS…

ENTIRE HOSPITAL STAY AT BBHH..
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RESTING HEART SYSTEM RESULTS…

INTRAOPERATIVELY AT BBHH..
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RESTING HEART SYSTEM RESULTS…

POSTOPERATIVELY AT BBHH..
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INITIAL SYSTEM:

RESTING HEART WITH THE PERFORMER



CLOSED CIRCUIT WITH A BAG



CLOSED CIRCUIT WITH A BAG



CLOSED CIRCUIT WITH A BAG



PATIENT DEMOGRAPHICS (TABLE1)
Pre-Change Surgeon 1a Post-Change, All Post-Change, Surgeon 1 P, by Post-Change 

Surgeonb

N of cases 244 98 63

Mean (Median, range)

Age 71 (73,42-93) 72 (72,22-89) 72 (72,22-89) 0.574

Pre-operative Hb 14.0 (14,9-19) 13.4 (14,7-18) 13.7 (14,8-18) 0.016

Percentages

Female 31.6% 25.5% 23.8% 0.604

Diabetes 29.5% 31.6% 30.2% 0.674

Hypertension 75.0% 79.6% 79.4% 0.940

CHF 22.1% 19.4% 17.5% 0.517

CAD 73.0% 82.7% 82.5% 0.968

PVD 6.6% 12.2% 11.1% 0.646

Acute renal failure 18.1% 30.6% 28.6% 0.556

Hyperlipidemia 62.3% 62.2% 63.5% 0.733

Alcohol abuse 5.3% 5.1% 6.3% 0.452

CKD 10.2% 17.3% 17.5% 0.968

Planned admission 71.5% 40.8% 50.8% 0.007

Previous surgeryc 7.8% 8.2% 7.9% 0.912

Pre-admit anticoagulantd 2.5% 4.1% 0.0% 0.006

Hb <9 g/dL preoperative 0.0% 3.1% 3.2% 0.930

Hb <12 g/dL preoperative 9.4% 18.4% 9.5% 0.002



HOSPITAL STAY CHARACTERISTICS (TABLE 2)

Pre-Change Surgeon 1a Post-Change, All Post-Change, Surgeon 1 P, by Post-Change 

Surgeonb

N of cases 244 98 63

Mean (Median, range)

Hb immediate post-op 11.1 (11,5-15) 10.7 (11,6-15) 10.9 (11,6-15) 0.102

Hb at discharge 10.7 (11,7-16) 10.5 (11,7-14) 10.7 (11,7-14) 0.112

Hb all post-op daysc 10.6 (11,7-16) 10.2 (11,7-14) 10.4 (11,7-14) 0.068

Units transfusedd 0.06 (0,0-6) 0.09 (0,0-4) 0.02 (0,0-1) 0.026

ICU LOS 2.9 (2,1-20) 3.4 (2,1-24) 2.7 (2,1-11) 0.009

Total LOS 7.4 (7,4-24) 7.6 (6,3-25) 7.0 (6,3-19) 0.045

Treatments (%)

Units transfused (any) 3.9% 6.1% 1.6% 0.012

Expired 0.8% 1.0% 1.6% 0.454



OUR EXPERIENCE

 Same utilization between the 2 systems for blood product 

utilization (Packed Cells, FFP, Cry, and Platelets)

 Same Chest tube drainage between the 2 systems

 Slightly lower length of stay with the new circuit

 Same ventilator times between the 2 systems

 Still an overall lower cost to the hospital – even though pack 

price is a little higher than a CECC 



RESTING HEART SYSTEM CLINICAL 

OBSERVATIONS

 Anecdotal morbidity observations:

 Higher operative and post-operative Hct’s

 Noticeable reduction in blood product usage

 Dryer patients with less operative weight gain

 Improved neurocognative outcome

 Reduced renal insufficiency



CONCLUSION

 Surgeon and Anesthesiologist affected very little

 Similar to our initial Perfusion training

 No Learning Curve for the Perfusionist unlike the Resting Heart 
system

 Takes 1 cases to feel comfortable

 Results are outstanding and equal to the Resting Heart system 
from a blood conservation standpoint

 Similar results between the 2 systems 


