
Conclusions

Among patients with ABI, the administration of intravenous
acetazolamide determined a significant improvement of brain
oxygenation along with increased ICP and FV at TCCD, indicative
of cerebral vasodilation. These findings suggest that acetazolamide
may serve as a valuable therapeutic option for enhancing brain
oxygenation in this specific clinical context.

Methods

Inclusion criteria: a) >18 years, b) admitted to ICU for ABI, c)
mechanical ventilation in controlled modality, d) continuous
monitoring of ICP and PbtO2, e) baseline ICP < 20mmHg.

The protocol is represented in Fig.1.
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Fig.1. ABG: Arterial Blood Gas analysis; CPP: Cerebral Perfusion Pressure; ICP: Intracranial
Pressure; PbtO2: brain tissue oxygenation; TCCD: Transcranial color-coded duplex .

▲ Fig.2 
ICP: Intracranial Pressure; 
PbtO2: brain tissue oxygenation.

◄ Fig.3
FVm: mean Flow Velocity; 
PbtO2: brain tissue oxygenation

Introduction

Acetazolamide is a carbonic anhydrase inhibitor which
determines the acidification of intracellular and extracellular
environment of the central nervous system.

In consideration of the key role of pH in modulating cerebral
vascular tone, acetazolamide contributes to the regulation of
cerebral blood flow (CBF), intracranial pressure (ICP), and thus
brain tissue oxygenation (PbtO2), which are all factors potentially
affected in conditions of decreased intracranial compliance.

Hence, the aim of the study was to evaluate the impact of
acetazolamide on ICP, CBF and PbtO2 in patients with acute brain
injury (ABI).
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Tab.1 
CPP: Cerebral Perfusion Pressure; FV: Flow Velocity (d: diastolic; m: mean; s: systolic); 
ICP: Ictracranial Pressure; PI: Pulsatility Index. 
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Results and discussion

Among the 143 patients screened, 14 fulfilled the eligibility criteria (64% male, median age 44 [35-51] years). The admission diagnosis were:
traumatic brain injury (TBI) (n=7, 50%), subarachnoid hemorrhage (SAH) (n=6, 43%) and intracranial hemorrhage (ICH) (n=1, 7%).

Non parametric Friedman’s test showed that acetazolamide determined a significant increase of both PbtO2 and ICP (p <0.001), which
started from ten minutes after the injection and remained stable over the observation time (Fig.2, Tab.1). This is consistent with the hypothesis that
acetazolamide increases PbtO2 mainly through a mechanism of vasodilation, and thus CBF. Consequently to increased CBF, ICP could rise as well,
yet in our population only 4 patients needed an adjustment of respiratory rate (+3 [2-3] breaths per minute) to maintain ICP < 25mmHg.

Both transcranial color-coded duplex (TCCD), with the detection of incremented flow velocities (FV) and reduced Pulsatility Index (PI)
(Tab.1), and the significant correlation between variation of mean FV (FVm) and of PbtO2 (r=0.57, p=0.04) (Fig.3) confirmed that
acetazolamide causes a significant increase of CBF, and hence PbtO2.
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