CORRESPONDENCE

Cutaneous Mitochondrial Po,:
A Beginning of a New Era?

To the Editor:

We read with great interest the article about cutaneous mito-
chondrial Po, (mito-Po,) by Rémers ef 4l. in the July 2016
issue of Anestuesioocy. We congratulate them for their hard
work in producing this demanding and important proof-of-
concept study; it may prove to be revolutionary in trans-
fusion medicine if a safe and feasible monitor of mito-Po,
becomes commercially available.

However, we would like to make the following points.
First, the authors administered intravenous anesthetics (ket-
amine, midazolam, sufentanil, and rocuronium) only and
did not use inhalation agents at all.! In humans, inhalation
anesthetics are used much more frequently. Inhalation agents
and ketamine may suppress metabolism differently. Conse-
quently, this can affect the cutaneous mito-Po, measure-
ments if inhalation agents suppress metabolism and oxygen
consumption greater than ketamine. In addition, inhalation
anesthetics produce peripheral vasodilation, which may not
be the case with ketamine. The result may lead to a differ-
ent blood flow pattern and hence different oxygen supply.?
One of the reasons the authors may have chosen intravenous
agents is to avoid the vasodilatory and hypotensive effect
that accompanies the usage of inhalation agents.

Second, in the shock state, the body will divert most of
the cardiac output to the vital organs, including the brain
and the heart, as the result of peripheral vasoconstriction.?
The experiment was performed by heating the measuring site
to 38°C to improve/arterialize the regional capillary blood
flow.? This may not reflect the actual cutaneous blood flow
or cutaneous mito-Po, under real shock condition.

Third, as the authors elaborated in the article, measuring
mito-Po, at the skin may not reflect the oxygen tension (Po,)
in the brain or the heart. Mito-Po, is variable between different
organs and within the same organ under various conditions or
at different times. For example; mito-Po, in the heart muscle
varies with different fractional inspired oxygen tension concen-
trations.” Therefore, monitoring the mito-Po, at the skin may
not reflect Po, in the brain or the heart. Jugular venous oxygen
saturation, brain tissue oxygen tension, and/or added additional
noninvasive cerebral function monitors such as cerebral near-
infrared spectroscopy could have been obtained to monitor the
brain oxygenation at the same time and compare its Po, with the
mito-Po,.® Since brain cells have more mitochondria and more
adenosine triphosphate consumption than the skin, the brain
may have been affected at a different time than the skin with
the hemodynamic changes that were induced during the study.
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Fourth, mixed venous oxygen saturation and Pao, were
obtained during the experiment but were not shown in table
1 or fig. 3." These values could have been used to compare
different oxygen tensions at the arterial, venous, and mito-
chondrial levels at the same time. Their inclusion could have
been valuable and more informative.

Finally, there is a cell-to-cell variability in mitochondrial
number and function. Mitochondria play an important role in
cell signaling, differentiation, and death.* Cellular Po, is kept
in narrow range under normal conditions as either hypoxia or
hyperoxia can result in mitochondrial dysfunction.” Indeed,
mitochondrial dysfunction may be one of the failing compen-
sation mechanisms that were referred to in the article. With
the continuous worsening of cellular hypoxia, mitochondrial
dysfunction becomes more apparent and may lead to decreased
ability of the mitochondria to utilize oxygen that is reflected by
the drop in mito-Po,. There is some evidence that metabolic
reprogramming may cause mitochondrial dysfunction resulting
in aberrant gene expression.” If this evidence is confirmed, then
perhaps transfusion threshold would be detected earlier to avoid
the mitochondrial dysfunction and the resulting cell death.
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