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Recommended Protocols for Perfusion of Human Brain at Autopsy 
Successful and effective perfusion of human brain can be achieved for postmortem 
intervals as long as 24 hours, and in some cases more depending on conditions.  Perfusion 
allows aldehyde fixative to reach interior structures such as striatum, globus pallidus, and 
thalamus much more quickly than by immersion alone.   
 
1) Ligation: Following removal of the brain, ligate the internal carotid arteries at their 

junction with the circle of Willis. Also ligate the vertebral and/or basilar arteries. 
 

2) Perfusion Solution and Delivery Mechanism: Standard phosphate buffered 
formaldehyde or other suitable aldehyde mixtures can be used.  The perfusion solution 
can be delivered via a syringe, gravity feed with an i.v. bottle, or a peristalic pump.  
With a gravity feed setup, the container of solution should be at least one meter above 
the brain but  no more than two meters. This pressure range approximates the 
diastolic/systolic pressures.  The pressure is difficult to determine if delivery by syringe 
is employed, but this has been used successfully. 
 

3) Perfusion:  Insert a hypodermic needle, as would be done for an i.v., above the point of 
ligation into each of the three branches of the circle of Willis. Alternatively, if the 
internal carotid is not ligated, cannulate it with a 16 gauge or greater gavage feeding 
tube with a ball tip (Popper & Sons. www.popperandsons.com/syringes.)  As the fix 
solution is allowed to flow, the surface vessels of the brain will visibly clear.  Typically 
at least three different sites of insertion on each hemisphere are needed to gain access 
to the entire brain. For each site, 250-500 ml should be allowed to flow.  It is important 
to think of this as dialyzing the brain against the fixative and not just flushing of the 
vasculature. 
 

4) Post Perfusion Handling:  After perfusion (or even during perfusion), the brain is 
immersed in a sufficiently large container to hold the brain with at least 5 liters of the 
same aldehyde solution used for the perfusion.  The brain should be suspended so that 
it does not rest on the bottom of the container.  This can be accomplished by passing a 
string through the circle of Willis and attaching it  to the outside of the container. 
 

5) Time in Fix:  The length of time the brain should remain in fix depends on the stains 
to be applied to sections.  For most histologic stains, 1-2 days will allow the brain to 
sufficiently harden so that it can be cut into slabs*. However, for routine stains, it is 
more common to let it remain in fix a week or more.  Brains that are immersion fixed 
without perfusion typically require approximately 2 or more weeks before they are 
sufficiently hardened for cutting into slabs, and even then, central areas are seen with 
a pink tincture. 

 
*Note:  Cutting into numerous slabs will rule out the whole brain stereologic studies 
available from NeuroScience Associates. Stereologic studies on slabs can only be done on 
structures contained wholly within a given slab.  


