Letters to Editor

Effect of anesthetic agent on
brain volume: A transcranial
sonographic assessment

Dear Editor,

A progressive reduction in brain volume begins at around
40-50 years of age and stops after the age of 86 years.
However, decrease in whole-brain volume is solely not related
to the ageing process. Anesthetic exposure is another factor
associated with a loss of cerebral grey matter volume and
the degree of postoperative cognitive dysfunction correlated
with the extent of atrophy in the brain.'"" Though magnetic
resonance imaging (IVIRI) allows the in vivo quantification of
brain volume,?! the third ventricular width (TVW) measured
by transcranial sonography (T'CS), as a marker of brain
atrophy can reliably be used as surrogate tool for MRI to
measure brain volume.?! Advantages with TCS is that it can
be used as a bedside tool, does not require patient transfer
to MRI suite, less time consuming and cost-effective. We
present a series of ten patients in whom we assessed the effect
of propofol infusion on TVW during brachial plexus injury
surgery.

Whitten informed consents were taken and standard anesthesia
protocol was followed for all. Median age for patients was
25.5 years, and all of them were males. After attaching all
standard monitors and securing invasive lines, baseline TCS
was performed before induction of anesthesia through the
temporal acoustic bone window with low frequency ultrasound

probe of 1-5 MHz frequency [Sonosite SNerve USA]. By
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Figure 1: Shows the third ventricle as a double hyperechogenic image over
the midbrain

Table 1: Third ventricular width [TVW] before and after
total intravenous anesthesia

No. of Duration of TVW before TVW end of
patients surgery [hrs] induction [e.m] surgery [c.m]
1 5.15 0.39 0.41
2 5.15 0.22 0.28
3 2 0.16 0.36
4 8 0.20 0.31
5 4 0.12 0.33
6 6.3 0.56 0.64
7 5 0.42 0.51
8 0.23 0.65
9 5 0.40 0.49
10 5.3 0.42 1.14

tilting the probe with 10 degrees upward, we could appreciate
the third ventricle in a depth of 6-8 cm in all patients. The
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third ventricle was identified as a double hyperechogenic image
over the midbrain [Figure 1]. The TVW was assessed as
the maximum distance between the inner boundaries of both
hyperechogenic lines after they appear strictly parallel. The
measurement was performed from both sides of the head.
Three readings were noted from both side from which the
mean for each side is calculated. The definite final width
of the third ventricle was taken as the mean of both sides.
Throughout the procedure we kept PaCo2 level between 35 to
40 mmHg. We also calculated the total duration of anesthesia
exposure. Our results showed the increase in TVW in all
patients in the end of the surgery irrespective of duration of
surgery [Table 1]. One patient was excluded due to poor
temporal acoustic window.

Irrespective of the duration of surgery in our patients we observed
an increase in the TVW at the end of the surgery. We believe
that the increase in TVW could possibly be due to TIVA
owing to cerebral vasoconstriction caused by propofol leading
to decrease/shrinkage in brain volume. TCS is an evolving
field of brain ultrasound application for studying brain volume.
Third ventricular enlargement is usually considered as a sign of
brain atrophy®! and TVW as a marker of cognitive function.?!
Cognitive decline after anesthesia is frequently observed in
patients after major surgery. Since TVW is a marker of cognitive
function, intraoperative TCS could be used as an important
tool to assess the effect of anesthetic drugs on the incidence
of postoperative cognitive function. Our case series reminds
clinicians about this modality to assess the brain volume which is
less time consuming and equally reliable. Further studies may be
required to establish relationship between exposure of anesthetics
affecting brain volume and cognitive functions.
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