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Introduction: 
Intracranial pressure (ICP) monitoring is essential in traumatic brain injury (TBI), yet optimal treatment thresholds 
remain uncertain. Intracranial compliance (ICC), derived from the ICP waveform, may better reflect individualized 
intracranial dynamics. The clinical role of ICC in guiding ICP-directed therapy remains unclear. This study 
investigates the association between ICP and multiple ICC metrics in TBI patients. 
Methods: 
In this retrospective observational study, high-frequency ICP data were collected from TBI patients in two Dutch 
hospitals. ICP pulses were segmented, waveform landmarks identified using curvature-based peak detection and 
the P2/P1 ratio was calculated. Additionally, ICP pulse pressure (ICPpp) was defined as the difference between 
systolic and diastolic peaks. Pulse amplitude (AMP) was derived via Fourier analysis as the first harmonic 
amplitude. The RAP index was computed as a moving Pearson correlation between mean ICP and AMP. ICP 
burden was quantified using pressure-time dose (PTD), defined as the area under the curve above 15 mmHg over 
8 hours. Primary outcomes were correlations between ICP and ICC metrics, and associations between ICC metrics 
and subsequent ICP burden. 
Results: 
We included 132 patients. Mean ICP was higher in patients with poor outcome, while no differences were 
observed in median ICC metrics. P2/P1, ICPpp, and AMP showed positive correlations with ICP, whereas RAP 
did not. ICPpp and AMP demonstrated stronger correlations with ICP than P2/P1 and RAP. No relevant changes 
in correlations were observed across different ICP ranges. Mean ICC over 2 hours, dichotomized into high and 
low, did not influence ICP PTD over the following 8 hours for any metric (figure 1). 
Conclusion: 
ICC metrics correlate with ICP, except RAP, but do not differ between outcome groups. In this cohort, their 
added clinical value beyond ICP alone appears limited. The role of ICC in individualized TBI management 
warrants further investigation. 
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Future intracranial hypertension burden stratified by preceding ICP level and P2/P1 ratio. Boxplots show the future 
pressure–time dose above 15 mmHg (PTD15) over the subsequent 8 hours, stratified by mean ICP during the preceding 2-

hour window (<15, 15–20, and >20 mmHg) and by median P2/P1 ratio (≤1.2 vs >1.2). 


