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A. VANIA  APKARIAN, PHD, PROFESSOR OF 
Physiology, Surgery, Cognitive Brain 
Mapping Group and Neuroscience 
Institute, Northwestern University 
Medical School, published research 
showing that people with CRPS have 
abnormal gray-white matter interactions 
in emotional and autonomic regions. 
The study, published in the November 
2008 issue of Neuron, proves that 
there is a biological underpinning of 
CRPS. The researchers used magnetic 
resonance imaging (MRI) to look for 

differences in the brains of 22 people 
with CRPS and 22 people without 
CRPS. The brains of those with CRPS 
showed changes in the brain's white 
matter, the cable-like network of ®bers 
that deliver messages between neurons.

Dr. Apkarian has studied pain for 
over 2 decades, both in animal 
models and MRI and fMRI studies in 
humans. His current interests include 
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cortical dynamics of pain as well as 
brain plasticity. His overall goal is 
the uncovering of brain mechanisms 
underlying pain. This work aims to 
alleviate clinical pain conditions and 
achieve a more profound theoretical and 
mechanistic understanding of the brain.

We spoke with Dr. Apkarian about  
this research and its implications for 
people with CRPS.

Q: What is your interest in CRPS?
A: CRPS has been such a controversial 
topic in our ®eld. There are still scientists 
who refuse to believe it even exists. 
In some ways, it was a challenge for 
meÐthe fact that we know so little about 
these conditions. This brain imaging 
technology was an opportunity to start 
answering these questions. It has been 
a fantastic opportunity for us to make 
some serious and speci®c contributions.

Q: Why did you decide to research 
this particular aspect of CRPS?
A: Earlier, we published work describing 
the cognitive abnormalities of people 
with CRPS. We have seen brain activity 
in people with CRPS that is different 
than in other subjects, so we have 
been wondering what this all means. 
Fortunately, in collaboration with clinical 
faculty in Chicago and Ohio, we were 
able to assemble a large enough patient 
group (22 with CRPS/22 without CRPS) 
to study the brain anatomy. This is the 
largest group of people with chronic pain 
studied for these markers. It was a robust 
study, and the data are highly signi®cant.

We predicted years ago that in people 
with CRPS we should see shrinking 
gray matter in the brain, for the part 
of the brain involved in assessing the 
environment and performing cognitive 
functions. The region that shows 
decreases in the brain gray matter is also 

the area that shows decreased abilities  
to make emotional assessment, such  
as making decisions about the future.  
These critical areas in the brain, 
responsible for decision-making 
and emotional assessment of the 
environment, undergo a decrease in 
local brain density. This was also seen 
previously in other patient populations.

Q: What do you mean by emotional 
assessment?
A: We did a study 4 or 5 years ago in 
people with CRPS, where we gave them 
a game to play with monopoly money. 
We tell them they are trying to make 
as much money as they canÐpeople 
with CRPS do badly on tests like 
these. The game is designed so that the 
players learn from the losses and the 
gains what the rules of the game are. 
In such a game, losses and gains are 
the emotional cues for what the rules 
of the game are. Normal patients learn 
the rules fairly quickly and continue to 
make money, but CRPS patients never 
learn the game. Environment cues and 
appreciating positive and negative 
emotional conditions are blunted. A 
simple explanation is that the pain 
that people with CRPS experience is 
interfering, since pain is an emotional 
experience in and of itself. This negative 
emotional state blunts their emotional 
ability to appreciate other environmental 
emotional cues. We performed this test  
to speci®cally test which parts of the 
brain are being affected.

Q: What does this research say about 
the brain in people with CRPS?
A: Importantly, the brain is acting in a 
much more complex wayÐdecreasing 
connections to some areas and increasing 
them to other areas. The assumption 
we have been working from is that 
this decrease in cognitive function is a 
consequence of living with chronic pain, 
but we don't know this for sure. It is also 
possible this increased connectivity is a 

predisposition that makes these patients 
more vulnerable for this condition.

What we do know from these results is 
that there are brain speci®c structural 
changes associated with the condition, 
which is a major step forward to 
understanding CRPSÐto say that we 
now have markers in the brain. We  
can move out of this discussion of 
whether CRPS is real or fake. This is 
a disease that we can ®nd the impact 
speci®cally on the brain.

Q: Once a person with CRPS 
understands that the brain has 
structurally changed, what can they 
do about this?
A: I think what is clear from our research 
is that continuously living with CRPS 
makes these parameters worse, and that 
they should seek help to relieve the pain. 
New annual studies point to different 
types of medications that might be 
helpful for chronic pain in general as 
well as speci®cally for CRPS.

The main issue is to not accept living 
with the condition. Get help, even 
given the understanding that there is no 
speci®c help out there. Patients must 
keep trying things until they ®nd what 
works to decrease their suffering and  
the pain. It's not good enough to say, 
ªI'm stuck with this and can't do 
anything about it.º �N

Read the original research article in  
our online archive at:
Geha PY, Baliki MN, Harden RN,  
Bauer WR, Parrish TB, Apkarian AV.  
The Brain in Chronic CRPS Pain: 
Abnormal Gray-White Matter 
Interactions in Emotional and Autonomic 
Regions. Neuron. 2008;60:570-581.  
http://www.rsds.org/2/library/article_
archive/pop/Geha_Baliki_etal.pdf

4 RSDSA Review: 2010 Vol. 23, Issue 1

Continued from page 1


