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Recent evidence suggests that sedative drug usage in
general intensive care unit (ICU) patients should be
minimized. Patients should be mobilized early, and each
patient’s sedation and analgesia requirements should be
evaluated on a daily basis to tailor the care of each
individual patient [1, 2]. However, this paradigm change
does not apply to acute brain injury patients because in
this cohort sedation, along with general targets, has
additional aims. Sedative agents, in fact, are administered
to critically ill adults with acute brain damage to induce
anxiolysis, prevent agitation, and facilitate mechanical
ventilation [3]. Additionally, sedation has some neuro-
protective properties, improving intracranial pressure
(ICP) and cerebral perfusion pressure (CPP), mainly by
reducing the cerebral metabolic rate and, in turn, cerebral
blood flow and volume [4].

Nevertheless, no clear data on the best sedative choice
for acute brain damaged patients are available. A recent
systematic review showed no convincing evidence that
one sedative agent is more efficacious than another for
outcomes, ICP, or CPP improvement in critically ill adults
with severe traumatic brain injury [5]. On the other hand,

sedative agents may cause adverse drug events, obscure
the neurologic examination, and prolong the length of
mechanical ventilation or ICU stay.

This double-edged sword hangs over our decisions and
over patients with acute brain injury. Therefore, the saga
of searching for an effective sedative agent with neuro-
protective activities continues.

In recent years, a large number of animal studies
investigated the potential neuroprotective effect of volatile
sedative agents [6–15]. In vivo, it has been demonstrated
that preconditioning with isoflurane improves long-term
neurologic outcome after hypoxic-ischemic bran injury
in neonatal rats, in adult mice, and after focal brain
ischemia in adult rats. In vitro, isoflurane postcondi-
tioning provided neuroprotection in rat corticostriatal
slices, while preconditioning induced protection against
glutamate neurotoxicity in rat cerebellar slices; the
combination of both pre- and postconditioning induced
neuroprotection in a model using rat hippocampal
neurons.

Although still under investigation, current evidence
suggests that the mechanism of the induction of tolerance
to ischemia is inducible nitric oxide synthase dependent;
other factors that could be involved are the inhibition of
excitatory neurotransmission and regulation of intracel-
lular calcium responses during ischemia.

These seminal animal research studies, even if attrac-
tive for their potential benefit for ischemic damage, have
not been translated into clinical studies, mainly because
the use of a volatile agent carries the potential risk of
vasodilatation causing an increase in cerebral blood flow
(CBF) and consequently an ICP rise. For this reason, it
has been historically considered unsafe in acute brain
damaged patients and confined outside neuroICUs.

Until recently, surpassing this boundary seemed fool-
hardy. Continuous monitoring of ICP and CBF and the
demarcation of safety thresholds have allowed securely
setting sailing for this adventure. In this ICM issue, Bösel

Intensive Care Med (2012) 38:1914–1916
DOI 10.1007/s00134-012-2711-0 EDITORIAL

http://dx.doi.org/10.1007/s00134-012-2708-8.


and colleagues [16] presented the results of their inves-
tigation on the effects of volatile isoflurane sedation on
cerebral oxygenation, circulation and pressure in a
population of cerebrovascular patients. They enrolled
ischemic stroke, intracerebral and subarachnoid hemor-
rhage patients, sedated initially with an intravenous
sedative agent (propofol or midazolam) and switched to
inhalative isoflurane at a minimal alveolar concentration
(MAC) of 0.5 for 3 days. They observed a clinically
irrelevant increase in ICP; also, cerebral artery flow
velocity did not change significantly. This result is
interesting and is consistent with the results of other
studies; a possible explanation could be that isoflurane
causes a reduction in vascular resistance in the micro-
circulation and in the intraparenchymal arterioles rather
than large vessels as the mean cerebral artery that is
explored by transcranial Doppler [17].

Mean arterial pressure (MAP) and CPP were
decreased, particularly in patients who were previously on
midazolam. They concluded that it is possible to reach
satisfactory sedation by applying volatile isoflurane for
the long-term without causing a relevant raise in ICP if
baseline ICP values are low or only moderately elevated
and if arterial blood pressure and PaCO2 are kept stable.

The potential ICP increase could derive from different
causes: an increase in CBF, given that isoflurane itself may
cause uncoupling of CBF from the cerebral metabolism, or
an increase in arterial PCO2 due to the dead-space
expansion caused by the insertion of the AnaConDa�

system in the ventilator circuit. For all these reasons, an
increase in ICP should be considered and monitored
when applying this sedative agent, and we agree with the
author’s recommendation that multimodal neuromonitor-
ing is mandatory when applying volatile sedation.

These data need to be confirmed in larger prospective
studies; however, the results are consistent with our
recently published experience. In a group of patients
affected by subarachnoid hemorrhage, switching to iso-
flurane sedation did not significantly change ICP and
cerebral artery flow velocity, but it did increase regional
CBF.

When our ancestors came in contact with the fire for
the first time, they were terrified by the possibility of
burning and kept away. Later, applying some precautions,
they realized the usefulness of fire to keep them warm and
to cook food; they were able to reap the benefits, limiting
the risks. We are in the same situation. As suggested in
the animal studies, the potential neuroprotective benefit of
inhalation sedation is huge and unexplored. We have to
find ways to exploit it, while, driven by monitoring,
avoiding the side effects.

The journey is still long, but these experiences have
opened new, hitherto unexplored scenarios. As Albert
Einstein said ‘‘A theory is something nobody believes,
except the person who made it. An experiment is some-
thing everybody believes, except the person who made
it.’’ Now we have a theory (and we are believers), and we
are looking for stronger experimental evidence.
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