
Background

Deviations in intracranial pressure (ICP) are 
used to distinguish between healthy and ill 
subjects. 

Our current understanding of disease enti-
ties such as idiopathic intracranial hyperten-
sion (IIH) and normal pressure hydroceph-
alus (NPH) are hampered by insufficient 
knowledge of appropriate boundaries be-
tween “normal” and “abnormal,” as well as 
the level of expected variations in ICP sim-
ply due to changes in body posture. 

Our objective in this study was to quanti-
fy the effects of postural changes on ICP in 
normal and ill subjects.

Key results

21 patients were included (4 normal, 2 NPH, 
9 hydrocephalus, and 6 IIH). Linear regres-
sion of median ICP based on patient pos-
ture, group and purpose of monitoring pre-
sented a significant model (p < 0.001), but 
could not distinguish between patient groups 
(p = 0.99).

Linear regression of differences in median 
ICP between body postures and supine ICP 
as the baseline, presented a highly significant 
model (p < 0.001), and adjusted R2 = 0.88. 

Both body posture (p < 0.001) and patient 
group (p < 0.001) were highly significant fac-
tors.

Material and Methods

The group of normal patients consisted of 
adult patients scheduled for complete re-
moval of a solitary clearly demarcated small 
brain tumor.

A telemetric ICP monitoring device was 
used for long-term postoperative follow-up. 
All patients requiring invasive ICP monitor-
ing as a part of their diagnostic work-up or 
monitoring of shunt treatment effect at our 
department were included prospectively for 
a session of monitored changes in body pos-
ture.

Patients were monitored in the supine and 
vertical position, as well as while sitting in a 
chair, and assuming the right lateral lumbar 
puncture position. Each position was main-
tained for 10 minutes.

Conclusions

Differences in ICP between body postures 
enabled us to distinguish the normal group 
from NPH, hydrocephalus and IIH patient 
groups. Normal patients appear able to 
more tightly regulate ICP when switching 
body postures. 

Further characterization of postural 
changes in ICP is necessary in order to im-
prove diagnostic accuracy and optimization 
of shunt treatment.
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Figure 2. Difference in ICP based on body posture, purpose of monitoring, and patient group. The normal group 

maintained ICP within the narrowest range of ICP in all body postures. Shunted patients displayed the largest 

variation when switching from the supine to the vertical position. This indicates a possible need for adjustment in 

shunt configurations.

Figure 1. Median ICP based on patient group and purpose of monitoring. The normal group maintained a pre-

dominantly negative ICP in all maintained postures—only reaching +10 mmHg in the lateral recumbent lumbar 

puncture position.
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