
Intracranial Flow (and Pressure): 
What can we measure?
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• PURPOSE: cerebral perfusion
• SOURCE: heart
• WITH AGE: decreases
• CHANGES IN DISEASE: diminished in NPH and AD
• MODULATED BY: vascular resistance (e.g. stenosis)

Bulk Flow Pulsatile Flow

A
rterial

• PURPOSE: unknown
• SOURCE: heart
• WITH AGE: increases
• CHANGES IN DISEASE:       

- diminished in NPH and possibly increased in VD 
- Increased pulse pressure implicated in increased risk 
for hypertension, CVD and AD: Does pulsatile flow play a 
similar role?                        

• MODULATED BY: vascular compliance (e.g. arteriosclerosis)      

• PURPOSE: supply of nutrients to and disposal 
of neurotoxins from brain 

• SOURCE: arterial blood in choroid plexus
• WITH AGE: decreases 
• CHANGES IN DISEASE: decreased uptake as 

source of ventricular dilation in HC
• MODULATED BY: CSF outflow resistance, 

production

• PURPOSE: allow egress of blood from cranium
• SOURCE: arterial blood through capillary trees
• AGE/DISEASE: mirrors arterial bulk flow

• PURPOSE: dissipation of arterial pulsations by allowing 
venting of CSF at CC junction

• SOURCE: arterial pulsations into closed cranium
• WITH AGE: unknown
• CHANGES IN DISEASE:

- increased in aqueduct in NPH
- redistribution of pulsations seen in hydrocephalus 

• MODULATED BY: local intracranial compliance 

Is there a 
connection??

• PURPOSE: dissipation of arterial pulsations 
• SOURCE: CSF coupling to arterial pulsations
• WITH AGE: unknown
• CHANGES IN DISEASE: possibly unevenly 

redistributed in NPH

V
enous

C
S

F
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Image 
# Flow Compartment Purpose Includes Image plane Encoding  

velocity 

1 Cervical level 
vascular 

Net vascular flow  
(arterial + venous) 

extracranial carotids 
vertebrals 
jugulars 

axial 80 cm/s 

2 Intracranial 
vascular 

Net intracranial 
(supratentorial) flow 

intracranial carotids 
basilar 

sagittal & straight 
sinus 

oblique axial 80 cm/s 

3 Cortical venous Measure of cortical flow bridging cortical 
veins off-midline sagittal 30 cm/s 

4 Aqueduct Ventricular CSF flow aqueduct oblique axial 10 cm/s 

5 Prepontine cistern Supratentorial SA CSF 
flow PP cistern axial 5 cm/s 

6 Cervical SA space Total SA CSF flow cervical SAS axial 5 cm/s 

7 Other CSF Convexity and 3rd vent. 
 CSF pulsatility 

3rd ventricle 
convexity SAS coronal 5 cm/s 
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PC-bSSFP 80.4% 72.9% 91.3% 87.8%

PC-GRE 66.5% 37.2% 80.0% 60.1%

Aqueduct Prepontine Cistern C2 Anterior C2 Posterior

**
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 Arterial stroke 
volume 
µL 

Cervical CSF 
stroke volume 
µL 

Venous 
compression 
µL 

Controls 
 

910 610 300 

Hydrocephalus 
 

970 470 500 
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