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Introduction
The landmark discovery that control of autonomic phy-
siology could be ‘learned’ using biofeedback was first
demonstrated with heart rate [1,2]. Biofeedback control
has since been demonstrated with physiological variables
such as regional cerebral blood flow, and end tidal carbon
dioxide, with therapeutic application in conditions includ-
ing migraine and epilepsy [3-6]. Here, we demonstrate for
the first time, learned control of intracranial pressure
(ICP), in a single patient using biofeedback of simulta-
neous ICP recordings via a Speigelberg™ intracranial
pressure monitor.

Hypothesis
Mindfulness of breathing, guided by analogue ICP bio-
feedback can be used to reduce ICP in patients with
known idiopathic intracranial hypertension.

Method
A single patient, with a known history of idiopathic intra-
cranial hypertension was trained to direct attention to
their breathing, while simultaneously observing their ICP,
as displayed on a analogue readout. The display was con-
nected to a right frontal Spielberg intracranial pressure
monitor. In addition to an explicit instruction to direct
their attention to the passage of breath through their nos-
trils, and maintaining regular breathing, the patient was
asked to reduce their ICP value as much as possible,
including negative values. This was repeated over two
days. Specifically they performed 3 sessions on the 1st day,
and 2 sessions on the 2nd day – each session consisted of
5 blocks of 90s each of attempted ICP reduction using
‘biofeedback-guided mindfulness’, followed by 60s of rest.

Results
During ‘biofeedback-guided mindfulness’, the patient
reduced their median ICP on both days i.e. session
averages: Day 1 Median ICP 1.9, Day 2 Median ICP
-2.63. Control values were obtained from the hour
before and after the biofeedback sessions i.e. average: Day
1 Pre-biofeedback Median ICP 6.5, Post-biofeedback
Median ICP 3.5, Day 2 Pre-biofeedback Median ICP 5.0
Post-biofeedback Median ICP 4.1 (Overall day averages,
Day 1 Median ICP 5.9, Day 2 Median ICP 6.0).

Conclusion
Using mindfulness of breathing and biofeedback of
simultaneous ICP recordings, we were able to train a
patient to control their own ICP. Although this will
require validation with more patients, it provides for the
possibility of training volitional control and reduction of
symptomatic increases in ICP.
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