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Background 

Post cardiac surgery stroke is a devastating complication with an incidence as 
high as 50%1. The association between intra-operative mean arterial blood pressure 
(MAP- better called linear blood pressure) during cardiopulmonary bypass (CPB) 
and the development of postoperative stroke-as diagnosed by neuroimaging- and of 
cognitive dysfunction (POCD) is controversial. This is due to differences in the study 
populations, stroke assessment tools, operation and conduction of MAPs, variations 
in neurocognitive testing and duration of follow up. As a result there is a gap in the 
knowledge on an ideal MAP as a preventive measure of post CPB stroke and POCD. 

Study Summary 
Study objective and hypothesis

To compare between a low MAP (40-50 mmHg) and high MAP (70-80 mmHg) strategies 
during CPB and the development of diffuse-weighted MRI (DWI)-diagnosed silent post-
operative stroke. The authors hypothesized that a high MAP strategy will be associated 
with signiϐicantly less incidence of silent strokes compared to a low MAP strategy.

Design 

Single-center, assessor/patient-blinded parallel, stratiϐied randomized controlled study. 

Outcomes 

Primary: Volume of ischemic strokes as diagnosed by DWI-MRI on days 3 and 6 
postoperatively compared to baseline.

Secondary 

a. Total number of new strokes as diagnosed by DWI-MRI and 

b. POCD was diagnosed by international Study postoperative cognitive dysfunction 
(IS-POCD) testing at 1 week, at discharge, and at 2 and 4 months postoperatively, 
as a change from baseline.

c. Occurrence of new postoperative focal neurological deϐicit at same time intervals as (b).

Study procedures 

In the high MAP strategy, phenylephrine boluses were used up to maximum dose of 
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2 mg followed by norepinephrine at a maximal dose of 0.4 mcg/kg/min. Pump ϐlow was 
constant in both groups. CPB management guidelines were followed in both groups.

Results 

A total of 197 patients were enrolled; N=99 in the low- and N=98 in the high-MAP 
groups. The high MAP group was signiϐicantly older in age, yet no other baseline 
characteristics were different between both groups.

There were no differences in primary or secondary outcomes between low- and 
high MAP-strategy groups, with a statistically non-signiϐicant trend towards higher 
volume of ischemic infarcts and worse POCD at 30 days in the high MAP strategy group.

Discussion 

The main ϐindings of this study is a lack of a statistically signiϐicant differences in 
overt and covert strokes as well as POCD between a high and a low-MAP strategy in 
patients undergoing valve surgery under CPB.

The major strengths of this study compared to others2 3 is that it achieved a baseline 
testing on all patients, so that changes in volume of covert stroke is conϐidently 
diagnosed as a ‘new’ onset. This study was also statistically powered for its primary 
and secondary outcomes based on a pilot study that preceded the conduction of this 
study. Besides, the study also used a sensitive imaging tool to diagnose covert strokes 
and, as well, assessed both covert and overt strokes and POCD.

The major limitations of this study is being a single study, lacking external 
validation, with a relatively heterogeneous study population and with a statistically 
signiϐicant baseline between-group differences in age, which may explain the trend 
towards higher volumes of ischemic strokes and worse POCD in patients with high 
MAP strategy. Another limitation is the relatively high doses of norepinephrine used 
in this study and the use of a different neurocognitive testing compared with previous 
studies. Additionally, the authors managed MAPs only during the CPB period with the 
possibility of blood pressure perturbations after CPB wean [1-3].

Conclusion

The debate continues on an ideal hemodynamic strategy to prevent post CPB stroke. 
At present, a high MAP is neither preventive nor protective. More studies are needed 
to investigate the inϐluence of hemodynamics among other resuscitation modalities on 
the development of post CPB stroke.
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