Intracranial Pressure Neuromonitoring: A
Comprehensive Overview

Intracranial pressure (ICP) monitoring is a critical tool in the management
of neurocritical patients. By measuring the pressure within the skull,
clinicians can assess the adequacy of cerebral perfusion and identify
potential complications such as intracranial hypertension or herniation. ICP
monitoring is typically performed using a variety of methods, including
invasive and non-invasive techniques.

Intracranial pressure (ICP) monitoring is the measurement of the pressure
within the skull. It is used to assess the adequacy of cerebral perfusion and
to identify potential complications such as intracranial hypertension or
herniation. ICP monitoring is typically performed using a variety of
methods, including invasive and non-invasive techniques.
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Invasive ICP Monitoring

Invasive ICP monitoring involves the insertion of a probe into the brain
parenchyma. This is typically done through a burr hole in the skull. The
probe is connected to a pressure transducer, which measures the ICP and
displays it on a monitor. Invasive ICP monitoring is the most accurate
method of ICP measurement, but it is also the most invasive and carries a
risk of complications such as infection, hemorrhage, and seizures.
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Non-invasive ICP monitoring involves the use of a variety of techniques to
estimate the ICP without inserting a probe into the brain. These techniques
include:

* Transcranial Doppler ultrasound (TCD): TCD uses ultrasound to
measure the velocity of blood flow in the middle cerebral artery. Increased
ICP can cause a decrease in blood flow velocity, which can be detected by
TCD. * Near-infrared spectroscopy (NIRS): NIRS uses near-infrared light
to measure the oxygen saturation of brain tissue. Increased ICP can cause
a decrease in oxygen saturation, which can be detected by NIRS. * Optic
nerve sheath diameter (ONSD): ONSD is the diameter of the optic nerve
sheath, which is a fluid-filled space that surrounds the optic nerve.
Increased ICP can cause an increase in ONSD, which can be measured by
ultrasound or magnetic resonance imaging (MRI).

Non-invasive ICP monitoring is less accurate than invasive ICP monitoring,

but it is also less invasive and carries a lower risk of complications.
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Indications for ICP Monitoring

ICP monitoring is indicated in patients who are at risk for developing
intracranial hypertension or herniation. These patients include those with:
* Severe head injury * Subarachnoid hemorrhage * Intracerebral
hemorrhage * Ischemic stroke * Brain tumors * Meningitis * Encephalitis

Management of ICP
The goal of ICP management is to maintain the ICP within a normal range

(5-15 mmHg). This can be achieved through a variety of measures,
including:

* Medical therapy: Medical therapy for ICP management includes the use
of diuretics, osmotherapy, and hyperventilation. Diuretics can help to
reduce the production of cerebrospinal fluid (CSF),which can lower ICP.
Osmotherapy involves the administration of hypertonic solutions, which can
draw water out of the brain and lower ICP. Hyperventilation can also lower
ICP by reducing the production of CO2, which can cause vasodilation and
increased cerebral blood flow. * Surgical therapy: Surgical therapy for ICP
management includes the placement of a ventriculoperitoneal (VP) shunt or
a decompressive craniectomy. A VP shunt is a tube that is placed in the
ventricles of the brain and drains CSF into the peritoneal cavity. A
decompressive craniectomy involves the removal of a portion of the skull to
allow the brain to expand.

ICP monitoring is a critical tool in the management of neurocritical patients.
By measuring the pressure within the skull, clinicians can assess the
adequacy of cerebral perfusion and identify potential complications such as
intracranial hypertension or herniation. ICP monitoring is typically
performed using a variety of methods, including invasive and non-invasive



techniques. The choice of ICP monitoring method depends on the patient's
clinical condition and the availability of resources.
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