
13. Volume-pressure  infusion tests: Typical patterns 
of infusion studies in different forms of CSF  
circulatory disorders. 
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Which are reasons and which are effects? What are weights? 
Does this naive scheme depend on time? Age? Aetiology? 

Hydrocephalus is far more complex than disorder of 

CSF circulation 

+ 



CSF dynamics testing -measurement techniques: 

1. Perfusion study 

2. Infusion test 

3. Bolus injection 

4. Constant pressure test 
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Infusion test: Measurement set-up 



Infusion test trolley:  pressure amplifier. Infusion pump, 
computer+ software 

Infection rate (200 tests/year): 
0.8% 2007-2008 
0%-2009 



What we measure: mean ICP, heart rate, pulse 
amplitude of ICP and RAP index 
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Full identification of  cerebrospinal compensation: 
Identification of the model 



Additional information: detection of the lower breakpoint of AMP/P 
characteristic 



 
Tests Results: 
 
[ CSF Infusion Test ] 
  
ICP baseline [mmHg] 14.74 ICP plateau [mmHg] 29.46 
AMP baseline [mmHg] 0.52 AMP plateau [mmHg] 1.67 
Rcsf [mmHg*min/ml] 15.18 Elasticity [1/ml]   0.48 
PVI [ml]   4.79 Pss [mmHg]  12.17 
CSF production rate [ml/min]0.17 Volume infused [ml] 16.18 
Infusion duration [min] 16.18 Normalised Error [%] 0.412 
Shunt critical ICP [mmHg] 16.30 Shunt resist. [mmHg*min/ml] 3.30 
 
 
 

Infusion test: written protocol 



University of Umea , 
Sweden and  

Different technique servo-controlled multiple stage infusion study  

http://www.likvor.com/




One needle infusion: 

Czosnyka M, Whitehouse H, Smielewski P, Simac S, Pickard JD: Testing of cerebrospinal 
compensatory reserve in shunted and non-shunted patients: a guide to interpretation based on 
observational study. J Neurol Neurosurg and Psychiatry 1996; 60:549-558 



Normal CSF circulation: Rcsf =8.6 ; opening pressure 6 mm Hg 

Examples of infusion studies in different types of 
hydrocephalus 



NPH: normal opening pressure, increased Rcsf, slow 
waves, pulse amplitude well correlated with mean ICP 



Atrophic brain 
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