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aintenance of sufficient cerebral

oxygen supply to meet meta-

bolic demand is a key goal in
managing patients with acute brain injury
and in perioperative settings. A discrepancy
between oxygen supply and demand can
lead to cerebral hypoxia/ischaemia and
deleterious outcome, with time-critical
windows to prevent or minimise permanent
ischaemic neurological injury.

As clinical manifestations of cerebral
hypoxia/ischaemia may remain hidden
in unconscious or sedated patients, brain
monitoring is required to detect impaired
cerebral oxygenation in such circumstances
(Kirkman and Smith 2016).

Cerebral oxygenation monitoring
methods

* Jugular venous oxygen saturation
monitoring: this was the first bedside
monitor of cerebral oxygenation;
however, other monitoring tools are
superseding its use.

* Near-infrared spectroscopy: these
are commercial devices that measure
regional cerebral oxygen saturation and
enable simultaneous measurement of
multiple regions of interest, although
its inclusion in routine clinical practice
is not widespread (Ghosh etal. 2012).

* Brain tissue oxygen pressure moni-
toring: In recent years, there has been
an increasing trend towards direct
measurement of partial brain tissue
oxygen pressure (P O,); furthermore,

Multimodal neuromonitoring
catheter insertion

Secondary complications

Reports on secondary complications arising from insertion of a multi-

modal monitoring sensor using a dual lumen introducer kit in patients with

subarachnoid haemorrhage, head injury or intracranial haemorrhage.

this offers the most solid evidence of
all cerebral oxygen monitors (Bouzat
etal. 2013).

Technical aspects

P O, catheters, which are inserted into
subcortical white matter through single or
multi-lumen bolts via a burr hole or during
a craniotomy, are similar in size to intra-
parenchymal ICP monitors.

P O, is a localised measurement; the region
of interest monitored by a P O, probe is
approximately 17mm. Precise insertion can
be technically challenging or impossible,
in addition to the risk of inadvertent intra-
lesional placement, which does not provide
useful information. A major caveat for P O,
monitoring is that the heterogeneity of brain
oxygenation, even in undamaged areas, is
well recognised (Van den Brink et al. 2000).

dd P .0, catheters
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Study purpose, materials and methods
This study analysed complications arising
from insertion of the multimodal monitor-
ing sensor using a dual lumen introducer
kit—Integra® Licox® Brain Tissue Oxygen
Monitoring (Integra LifeSciences).

All patients in Leén Hospital ICU diagnosed
with subarachnoid haemorrhage (SAH), head
injury or intracranial haemorrhage (ICH), and
who had been neuro-monitored either solely
with ICP or with ICP+ P O, were studied
retrospectively for one year (from March 2017
to March 2018). We analysed the presence
of haemorrhage associated with the catheter,
infection and bone fragments in the brain.

Results
During the study period 126 patients were
admitted with a diagnosis of head injury,
subarachnoid or intraventricular haemorrhage.
Twenty-one of these patients were monitored
(16.6%); 20 underwent multimodal moni-
toring, and only one was fitted with just an
ICP sensor.

Fourteen patients (70%), monitored with
a ICP+ P O, sensor, were found to have a
bone fragment in the brain on undergoing
a control CT after removal of the sensors.
In another five patients, they either did not
present with this complication or the control
CT was not performed because they were
discharged. Only one patient presented with
a haematoma in the catheter trajectory. The
only patient monitored with an ICP sensor
had no bone fragments.

No infections whatsoever were associated
with the sensor under any circumstance.

In 9 out of 20 patients monitored with
ICP+ P O,, figures were normal for both
ICPand P O,.

A neurosurgical team followed up these
patients, and no infectious complications

ICU Management & Practice 4 - 2018



OFor personal and private use only. Reproduction must be permitted by the copyright holder. Email to copyright@mindbyte.eu.

COVER STORY: IMAGING

The images show the CT scan cuts of 4 patients where the presence of bone fragments can be observed

in the bone fragment area or untreatable
seizures were observed. Nevertheless, it was
impossible to follow up all those patients
long-term.

On reviewing patients monitored solely
with an ICP sensor, bone fragments have
never been observed in the same.

Discussion
We did not find any publication describ-
ing the presence of bone fragments as a
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Advances in P O, technology should lead
to improved techniques, since the addi-
tion of a further lesion (bone fragment)
in an already damaged brain should not
be acceptable.
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