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Optic nerve sheath diameter: An ultrasonographic
window to view raised intracranial pressure?

Jose Chacko

Raised Intracranial Pressure (ICP) is a dreaded
complication of neurological disease that often leads
to adverse outcomes. Clinical signs of raised ICP are
often unreliable or too late to manifest and may lead
to unacceptable delay in therapeutic intervention.
Neuroimaging by computed tomography (CT) or
magnetic resonance imaging (MRI) scans entail transfer
of a critically ill patient out of the Intensive Care Unit
(ICU), besides being an impracticable tool for repeat
examinations at frequent intervals as may be necessary
in patients with raised ICP. Invasive measurement by
an intraventricular or intraparenchymal catheter is the
gold standard and used extensively in the management
of traumatic brain injury; however, it may not be feasible
in a heterogenous group of medical patients.

The optic nerve sheath is an anatomical extension of the
duramater and the subarachnoid space around the optic
nerve is continuous with the intracranial subarachnoid
space. Any pressure rise within the intracranial
compartment impacts on the optic nerve head as
swelling of the optic disc and papilledema. However,
papilledema evolves over time and may be a delayed
manifestation, besides requiring a skilled observer for
precise identification. Dilatation of the optic nerve sheath
has been shown to be a much earlier manifestation of ICP
rise."” The optic nerve sheath is fairly easy to visualize
by ultrasonography by insonation across the orbit in
the axial plane. A-mode ultrasonography was used to
view the optic nerve sheath more than four decades
ago; B-mode scanning was performed subsequently
to assess intraocular lesions.P! Evolution of ultrasound
technology and the development of high frequency (> 7.5
MHz) linear probes with improved spatial resolution
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have enabled excellent views of the optic nerve sheath.
The optic nerve sheath diameter (ONSD), measured at
a fixed distance behind the retina has been evaluated
to diagnose and measure intracranial hypertension in
traumatic brain injury and intracranial hemorrhage.**!

Shirodkar and colleagues!®, in the current edition of
IJCCM, studied the efficacy of ONSD measurement by
ultrasonography to predict intracranial hypertension. The
case mix studied included meningoencephalitis, stroke,
intracranial hemorrhage and metabolic encephalopathy.
Using cut-off values of 4.6 mm for females, and 4.8 mm
for males, they found a high level of sensitivity and
specificity for the diagnosis of intracranial hypertension
as evident on CT or MRI imaging.

There is wide variation reported in the optimal cut-off
values, when ONSD was compared with invasive ICP
monitoring, ranging from 4.8 to 5.9 mm."# In a study
that tested the accuracy of ultrasonography with MRI
scans, the maximum ONSD noted was as high as 6.4 mm
among healthy volunteers. Opening cerebrospinal
fluid (CSF) pressure on lumbar puncture has been
compared to ONSD in previous studies; using a cut
off of 5.5 mm, Amini et al. found a high sensitivity and
specificity for ICP of >20 cm H,0.”! However, using
similar methodology, Caffery et al. could not demonstrate
a reliable estimate using a cut-off of 5.0 mm.['" There
seems to be considerable differences across studies
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on the cut-off values used as well as the efficacy of
ultrasonographic ONSD measurements to predict ICP.
Besides, intra-and inter-observer variability needs to
be considered with measurements down to a standard
deviation of 0.1 mm."!

The current study adds to the body of knowledge that
supports the use of ONSD as a bedside tool to diagnose
intracranial hypertension in a general ICU setting. The
investigators used neuroimaging to assess efficacy of
ONSD, unlike previous studies®” that sought correlation
with lumbar CSF pressures. Despite its limitations,
ultrasonographic ONSD measurement is likely to be
more reliable than clinical assessment in the diagnosis
of intracranial hypertension especially in situations,
when an altered level of sensorium or administration
of sedative medication precludes such assessment.!'”!
Neuroimaging, although helpful in arriving at a specific
diagnosis, may not reveal elevated ICP at an early stage. !
The obvious utility of bedside ultrasonography to assess
intracranial hypertension must be tempered with the
occurrence of wide variations in cut-off values reported,
inter- and intra-individual variability in measurements
and the requirement for adequate observer experience.
Although no adverse effects have been reported with the
optic nerve ultrasonography, there is a potential to cause
harm through heating and cavitation of soft tissue,™
besides possible damage from inadvertent application
of excessive pressure. It would also make sense to cut
down examination times to as low as possible.

Last but not the least, ONSD should not be considered
in isolation, but must form part of a holistic approach
towards the management of a patient with possible
intracranial hypertension.
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