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Evaluation of intracranial compliance, i.e. the ability to com-
pensate for increased intracranial volume (e.g. due to an
extracerebral haematoma, contusions or brain oedema) may
add valuable information to routine ICP monitoring in
neurointensive care. The Monroe-Kellie doctrine provides
the basis for the volume-pressure interaction stating that under
normal physiological conditions, the total volume of the three
compartments in the rigid skull (circulating blood, brain and
CSF) is constant and if the volume of one compartment is
increasing, this is compensated by a decrease in volume of
another department. With an increase in lesion volume, the
total intracranial volume is initially kept constant by reduc-
tions in blood volume (due to vasocompression), and through
displacement of CSF. When this volume compensatory re-
serve is exhausted, ICP increases exponentially. Compliance
refers to the magnitude of the change in pressure induced by
an increase in volume (AV/AP), and indicates where the pa-
tient is on the pressure-volume curve.

It has long been considered important to gain information
about the intracranial compensatory reserve in neurointensive
care of acute brain injury. Such information would make it
possible to identify in advance patients with low compliance
who are at risk of developing high ICP. If those patients re-
ceive special attention and preventive management, an ICP
increase and related secondary brain injury may be avoided.
The individualized management to avoid an ICP increase and
to detect complications requiring acute surgical treatment may
for example include caution with wake-up tests, deeper seda-
tion and more analgesics, closer pupillary examinations and
more frequent CT scanning. The risk of inducing ICP insults
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in relation to nursing interventions (e.g. repositioning of the
patients, oral care, endotracheal suction) should also be con-
sidered in patients with low compliance. The most important
nursing interventions should be prioritized and carefully
planned with extra sedation and pain relief before the inter-
vention is initiated.

Early methods investigated the volume-pressure relation-
ship directly by injecting or withdrawing small volumes (~
1 ml) of fluid into the ventricular catheter while the ICP
changes was recorded [8, 9]. This technique provided direct
knowledge about the volume-pressure relationship, but it was
difficult to use in clinical routine. Furthermore, it was not a
continuous measure, and there were safety concerns [1, 12].
The Spiegelberg compliance monitor provided continuous es-
timates of compliance by automated calculation of average
values in a moving time-window from repeated injections
(and withdrawals) of small volumes into a balloon at the tip
of a ventricular catheter but the technique was associated with
considerable technical problems [5, 11, 14]. Various continu-
ous measures based on the ICP waveform have also been
evaluated such as the ICP pulse amplitude [1, 13], the ascend-
ing slope of the ICP pulse waveform [2, 12] and the RAP
index [3, 6], which is the moving correlation between mean
ICP and the ICP pulse amplitude over a time window of about
4 min. Occurrence of A waves (plateau waves) and B waves
(pressure peaks of 10-20 mmHg at a rate of 0.5-2/min),
which Lundberg described in the 1960s [7], are also consid-
ered to be related to low compliance. Still there is no consen-
sus on how best to measure compliance in the clinical setting,
and therefore studies which aim at evaluating the potential
information provided by these and other measures of compli-
ance are welcome. One approach that has been used previous-
ly is to study the effects on proposed compliance metrics of
treatments that reduce the intracranial volume (e.g. mannitol
and steroid therapy [10], thiopental treatment and surgical
evacuation of haematoma [4]), or that increase the cranial
volume (i.e. decompressive craniectomy [4]). In the paper
from the Cambridge group by Zeilar and colleagues in this
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issue of Acta Neurohirurgica, the RAP index, developed by
Czosnyka and colleagues in the 1990s [3], was found to be
associated with cerebral CT injury patterns of diffuse injury
and edema, providing further evidence that the RAP index is a
valid measure of cerebral compensatory reserve. Furthermore,
the study demonstrates that relating the amount of CSF on
brain CT, as an estimation of compensatory reserve, to a mea-
sure of compliance at the time of the CT scanning may be a
valuable method to validate different continuous measures of
intracranial compliance.
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