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Thank you for the opportunity to present our work from London, Canada on the impact of simultaneous lower body perfusion during aortic arch repair with circulatory arrest.
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Circulatory Arrest

• Moderate hypothermic 
circulatory arrest (25– 28 C)

• Antegrade cerebral protection 
for brain protection

• However, we still rely upon 
hypothermia alone for lower 
body, mesenteric and spinal 
cord protection
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Does a whole body perfusion strategy during aortic arch surgery 
under moderate hypothermia improve patient outcomes and 

reduce metabolic derangement and lengths of stay?

Presenter
Presentation Notes
Hypothermic circulatory arrest remains the central tenet of brain and body protection during aortic arch repair. The addition of antegrade cerebral perfusion has permitted the recent trend in performing circulatory arrest under moderate hypothermia. However, as we move to warmer temperatures, we need to consider the ischemic risk to the lower body including the spinal cord, visceral organs, and lower extremities. 

We therefore propose whether a whole body perfusion strategy with simultaneous ACP and LBP improves patient outcomes, reduces metabolic derangement, and decreases hospital lengths of stay, compared to antegrade cerebral perfusion alone.




Methods

Arch Recon 
with Circ arrest

n = 149

ACP alone
n = 48

Whole Body 
Perfusion 
n = 101

• Retrospective review of prospectively 
collected data

• All consecutive patients undergoing 
aortic arch repair with circulatory arrest 
(including hemiarch and total arch)

• Single centre, single surgeon

• Primary outcome
• 30d/in-hospital mortality
• ICU and hospital length of stay 
• Metabolic recovery

• Secondary outcomes
• Stroke, spinal cord injury, renal failure, 

any of 9 major complications
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Arch Recon with 
Circ arrest

n = 149

ACP alone (A)
n = 48

Whole Body 
Perfusion (A+B/C)

n = 101
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We performed a retrospective review of our prospective institutional database. All consecutive patients undergoing aortic arch repair, including hemiarch and total arch, with circulatory arrest by a single surgeon between 2008 and 2016 were identified and divided into 2 groups.   The first group included 48 patients who received antegrade cerebral perfusion only. The second group included 101 patients who received simultaneous ACP and lower body perfusion or as we call it, whole body perfusion. Baseline demographics were similar, however, there was a greater proportion of patients in the WBP group that underwent total arch replacement. 

This diagram depicts our whole body perfusion bypass circuit. 

The ACP group received an 8-mm Dacron sidegraft anastomosed to the right axillary artery.  The Whole body perfusion group received axillary cannulation and lower body perfusion through either a 5.5mm endotracheal tube placed into the descending aorta or an 8-mm Dacron sidegraft anastomosed to the femoral artery.




Results
• No significant difference in 30-

day/in-hospital mortality, stroke, 
or renal failure 

• WBP group had a significant 
reduction in serum lactate at ICU 
admission and a reduced time to 
lactate normalization

• WBP group showed a trend 
towards earlier ICU discharge 
(p=0.06)
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Outcomes

Total 
(n=149)
No. (%)

ACP only 
(n=48)
No (%)

WBP 
(n =101)
No (%) p value

Mortality 6 (4%) 3 (6%) 2 (3%) 0.39

Stroke 5 (3%) 1 (2%) 4 (4%) 1.0

TIA 2 (1%) 0 2 (2%) 0.51

Delirium 7 (5%) 2 (4%) 5 (5%) 0.54

Spinal Cord Injury 2 (1%) 1 (2%) 1 (1%) 1.0

Reoperation for 
bleeding 9 (6%) 4 (8%) 5 (5%) 0.47

Arrest/arrhythmia 3 (2%) 1 (2%) 2 (2%) 1.0

Renal failure 
requiring dialysis 3 (2%) 2 (4%) 1 (1%) 0.25

Mechanical 
ventilation >48h 20 (13%) 9 (19%) 11 (11%) 0.21

Any of 9 major 
complications* 40 (27%) 13 (27%) 27 (27%) 1.0

Metabolic Data
ACP only (n=48)                       

No (%) or mean (SD)
WBP (n =101)                     

No (%) or mean (SD) p-value
Time to 

normalization, hrs 
Median [IQR]

8 [8,12] 4 [1,12] 0.014

Peak lactate 6.5 (2.8) 5.9 (3.3) 0.28

Any postop lactate >6 14 (30%) 15 (15%) 0.088

p = 0.014

Median [IQR] ICU Length of Stay
WBP Group: 1 [1,3] day

ACP Group: 2.5 [1,6] days
p = 0.061
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Overall, morbidity and mortality in this cohort was quite low despite including all elective and emergent patients with an overall mortality of 6% and stroke rate of 5%. There was no significant difference between the 2 groups in any other important clinical outcomes including spinal cord injury, renal failure requiring dialysis, or respiratory failure.

Lactate levels were measured before, during, and after surgery. Lactate levels at the time of ICU admission were significantly lower in the whole body perfusion group despite longer cardiopulmonary bypass and cross clamp times. Additionally, the median time to lactate normalization defined as a lactate <2 mmol/l in the WBP group was half of that in the ACP group.

In our unadjusted analysis, patients in the WBP group were discharged more quickly from the ICU, as identified by the more leftward position of the blue curve. A Cox-regression analysis was performed looking at factors that predict ICU length of stay in the cohort. There was a trend towards the WBP strategy reducing ICU length of stay with a p-value of 0.06.




Discussions/Conclusions
• Addition of lower body and visceral 

protection
• Hyperlactatemia 6 hours after ICU 

admission is an independent risk factor for 
complications after cardiac surgery (Hajjar
2013)

• Whole body perfusion strategy 
appears to be associated with good 
patient outcomes in complex aortic 
reconstruction under moderate 
hypothermic circulatory arrest
• No increased risk of post-operative 

complications
• Lactate levels normalize more quickly with 

WBP
• WBP is associated with reduced ICU length 

of stay
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At present, we commonly rely upon hypothermia alone for lower body and mesenteric protection. However, our investigation suggests that simultaneous lower body perfusion is safe and may speed metabolic recovery. We know that elevated blood lactate levels are linked to higher rates of both morbidity and mortality following cardiac surgery. We believe our WBP strategy may mitigate elevated lactate levels and potentially improve patient outcomes.
In conclusion, the whole body perfusion strategy appears to be associated with good outcomes for patients undergoing complex aortic reconstruction under moderate hypothermia, including no apparent increased risk of peri-operative complications, more rapid normalization of lactate, and reduced ICU length of stay. We feel this study supports further investigation with a randomized trial. Perhaps, we are relying on antegrade cerebral perfusion alone out of convenience, when a simple solution exists to perfuse and protect the entire body. 




Thank You
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