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Non-invasive ICP: Methods 

ÅUltrasound ïOphthalmic Artery A.Ragauskas 

(+/- 12 mm Hg) 

ÅSkull movement (NASA, Mascarenhas) 

ÅTympanometry (R.Marchbank) 

ÅMRI volume accounting (Alperin ) 

ÅBlood flow velocity in straight sinus (Schoser) 

ÅEEG  (Zhang)  +/- 2 mm Hg 

ÅOptic nerve sheath diameter  

ÅBlood flow velocity in MCA arteries 



Two optimistic cases:  

95% confidence limit for 

predictors: +/- 2 mm Hg 

95% confidence limit for predictors 5 mm Hg 



R=0.92  !!! 







Two-depth Doppler ultrasound analysis of 

retinal artery with external pressure 

The dualȤdepth Doppler ultrasound is positioned 

to monitor the pressure wave in both the 

intracranial and extracranial segments of the 

ophthalmic eye artery (IOA and EOA).  

 

The pressure in the chamber is increased 

stepwise, and the two pressure waves are 

compared at each step.  

 

When the pressure waveforms from the IOA and 

EOA segments match in shape, the externally  

applied pressure must be equal to the intracranial 

pressure. 

Thanks to P. Smielewski 



Two-depth Doppler ultrasound analysis of 

retinal artery with external pressure 

Thanks to P. Smielewski 


