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Arch Surgery

• ⬆Myocardial Ischemia
• Multiple perfused regions

Ventricular 
Dysfunction

• Retrograde  poor RV protection
• Ostial  interruptions, coronary trauma
• Intermittent delivery
• Ambient warming

Complications

• Renal Failure
• Bleeding
• Pulmonary dysfunction
• ⬆ ICU LOS



Bachet, Cabrol 1990

Turek 2020

Martens 2016

Regional Perfusion in Aortic Surgery

Presenter
Presentation Notes
Surgeons have been performing regional perfusion for years, in a variety of circumstances, for years. 30 years ago, Behcet and Cabrol ran cold blood to the brain and coronary ostia, while the main CPB flow came through a separate roller head to the femoral artery. Dr. Turek has published his technique for Sustained Total All-Regional perfusion for Norwood operations, and the Hanover group has adopted the Cabrol technique using a root catheter rather than direct ostial flow. In all cases, the myocardium remains isothermic to the body. This means that as the patient warms, the heart warms.  The Hanover group demonstrated improved cardiac mortality, freedom from low cardiac output, respiratory failure, transfusion need, and chest tube drainage. 



Continuous Hypothermic 
Antegrade Whole Blood 
Myocardial Perfusion 
(CHAMP)

• Standard arrest (Del Nido)
• Complete proximal graft
• Cannulate and clamp graft
• 6-8°C whole blood @ 150-250mL/min
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Study Design
• Retrospective Cohort Study

• N=50 consecutive arch cases, 
single surgeon

• CHAMP technique used at 
surgeon’s discretion

• Based on cooling time vs. time 
for proximal work

• Key outcomes examined for 
safety

Demographics
All 

(n=50)
Del Nido

(n=37)
CHAMP
(n=13)

p-
value

Age, years; mean±SD 62±12 61±12 64±12 0.51

Sex, male; n (%) 37 (74%) 31 (84%) 6 (46%) 0.02

Total Arch (vs. Hemiarch); n (%) 18 (36%) 11 (29%) 7 (54%) 0.18

Operation proximal to STJ; n 
(%) 27 (54%) 24 (65%) 3 (23%) 0.02

Impaired LV systolic Function; n 
(%) 9 (19%) 7 (20%) 2 (15%) 1.00



CPB time, minutes; median (IQR) 201 (91) 218 (91) 172 (66) 0.04

Hypothermic Arrest Time, minutes; median (IQR) 26 (18) 26 (17) 26 (18) 0.81

Myocardial Ischemic Time, minutes; median (IQR) 115 (100) 142 (101) 54 (42) <0.01

Cardioplegia volume, mL; median (IQR) 1925 (1150) 2000 (1150) 1440 (300) <0.01

Resternotomy for bleeding; n (%) 8 (16%) 8 (22%) 0 (0%) 0.09

Duration of inotropic support, hours; median (IQR) 24 (43) 26 (47) 14 (24) 0.13

Inotropic Support >24 hrs, n (%) 24 (48%) 20 (54%) 4 (31%) 0.20

30 day/in-hospital mortality, n (%) 4 (8%) 4 (11%) 0 (0%) 0.56

Clinical Outcomes All 
(n=50)

Del Nido
(n=37)

CHAMP
(n=13) p-value



Study Limitations

• Single Surgeon

• Selection bias
• Root replacement vs. STJ remodeling

• Fewer AVR, Root operations in CHAMP group
• Total Arch vs. Hemiarch

• Numerically more Total Arch in CHAMP group

• Limited to surrogate endpoints for myocardial function

• Not powered to show superiority



CHAMP Benefits

Presenter
Presentation Notes
This approach keeps everything in balance. Cardioplegia and collateral pulmonary flow does not shed into the field, and air does not enter the heart. The continuous cold acts as an internal cooling jacket, obviating the need for topical cooling, while perfusing both the RCA and LMCA with atraumatic antegrade flow. Most importantly, the heart remains arrested with continuous whole blood perfusion, providing maximal DO2 and minimizing myocardial demands while avoiding myocardial edema associated with high volumes of crystalloid cardioplegia administration.From a technical side, distending the root also helps identify anastomic bleeding and valvular insufficiency prior to reaching normothermia and removing the clamp. There is no need to interrupt the distal aortic work to protect the heart, and the field remains clear of coronary effluent and melted slush. 



Conclusions
• CHAMP provides safe, simple, uniform 

myocardial protection during arch 
operations

• Shortens myocardial ischemic time

• May shorten CPB time

• Trends towards less inotropic support

Future Directions

• Establish benefit for 
myocardial performance

• Larger, more rigorously 
controlled studies
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