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Commentary: Elegantly
confirming what we might predict
Erle H. Austin III, MD

CENTRAL MESSAGE

Proton MR spectroscopy pro-
vides an elegant depiction of
time-related changes in levels of
lactate and glucose in the brain
of a neonatal piglet. See how
deep hypothermic circulatory
arrest compares with antegrade
cerebral perfusion.
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Magnetic resonance (MR) imaging is an important modal-
ity for structural assessment of the central nervous system.
Most of us have been unaware that in addition to imaging,
MR can also be used to assess metabolites in neural tissue.
ProtonMR spectroscopy is a clinic-ready technique that can
noninvasively measure multiple central nervous systemme-
tabolites, including creatine, lactate, and glucose in desig-
nated portions of living brain tissue. Recognizing the
potential of this elegant technique, Hanley and colleagues1

applied proton MR spectroscopy to assess in vivo brain
metabolism in piglets utilizing their well-established
neonatal bypass model that compares antegrade cerebral
perfusion to deep hypothermic circulatory arrest (DHCA).
Five neonatal piglets were placed on cardiopulmonary
bypass and cooled to 18�C and subjected to an hour of total
body circulatory arrest. Two of the 5 received antegrade ce-
rebral perfusion and all 5 underwent MR scanning during
the session. Figure 3 in the article by Hanley and col-
leagues1 provides a significant comparison demonstrating
major increase in brain lactate and decrease in brain glucose
in the DHCA piglets with minimal change noted in the an-
tegrade perfusion animals. One might be critical of the
small number of piglets in each group, but the differences
are striking and support the clinical practice of selective ce-
rebral perfusion.

I do not think that these findings are surprising because
one would expect that the interruption of perfusion and ox-
ygen delivery to brain tissuewould result in anaerobic meta-
bolism manifest in a significant increase in lactate and
decrease in glucose. One would also expect recovery of
lactate and glucose levels with resumption of brain flow
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in the DHCA animals. Nevertheless, this application of pro-
ton MR spectroscopy with depiction of time-related
changes in brain metabolites is an elegant presentation of
what we would predict.
This report does not provide findings regarding any

measure of neural injury. Although this study confirms
that brain metabolism is significantly influenced by
DHCA, if there is recovery without injury, the technique
may still be applicable under appropriate circumstances
clinically. The 60-minute circulatory arrest time employed
here is longer than what most surgeons would utilize
intentionally but might occur when unanticipated technical
challenges present themselves. This use of proton MR
spectroscopy in a cardiopulmonary bypass model is new
and intriguing. It is hoped that the investigators will use
this elegant view of the brain to explore variations of
the support techniques described and examined in this
report.
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