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New ways to assess brain function in
Parkinson disease

Over the past 40 years, our understanding of the
brain and its function has dramatically changed.
Much of this has been due to new ways of looking
at the living brain. It was in the 1970s that computed
tomography scans (CT or CAT scans) were first used.
By the 1980s CAT scans were commonplace. Mag-
netic resonance imaging (MRI) was developed in
the 1980s. It became widely available thereafter and
is now a standard way of looking at the brain and
other parts of the nervous system. CAT and MRI
have allowed scientists to study the structure of the
living brain in detail. In addition, doctors and scien-
tists have been able to study neurologic disease in
ways that previously were not possible.

CAT and MRI are mostly used to look at brain
structure. However, newer MRI techniques have
made it possible to look at how the brain functions.
One of these techniques is functional MRI (fMRI).
fMRI works by studying changes in blood flow.
Blood flow increases to regions of the brain that are
more active. This makes sense: active parts of the
brain use up oxygen. Blood flow increases to these
areas in order to bring in the oxygen that is needed.
For instance, if a person were performing a language
task, the language areas of the brain would need more
oxygen. Blood flow to this area would increase and
can be measured using fMRI.

When performing specific tasks, many brain re-
gions will be activated. The areas are interconnected
in a way to make the tasks faster and more efficient.
The connectivity between different brain areas can
be studied using fMRI. Even at rest, the brain re-
mains active. fMRI can be used to measure the con-
nectivity between brain regions in the resting state.

Resting-state fMRI has already been used in a variety
of medical illnesses and has helped scientists to better
understand illnesses such as autism, attention deficit dis-
orders, epilepsy, Alzheimer disease, and Parkinson disease
(PD). Resting-state fMRI is mostly experimental. How-
ever, as more is learned, it may become a valuable tool in
the diagnosis of many neurologic illnesses. In addition,
resting-state fMRI may enable doctors to “see” how a
person responds to treatment. In other words, it may
offer a way to make treatments more effective.

WHAT DID THE AUTHORS STUDY? In their article
“Functional connectivity and cognitive decline over 3

years in Parkinson disease,” Dr. Olde Dubbelink and
colleagues1 used resting-state fMRI to study the
brains of people with idiopathic PD. They
performed their study at VU University Medical
Center in Amsterdam, the Netherlands. They
observed how the functional connectivity changed
over 3 years in people with PD.

In the past, there have been fMRI studies in PD.
These studies mainly looked at the motor system of
people with PD. This makes sense as one of the char-
acteristic problems in PD is a slowness to move. In
order to better understand problems with thinking
that can occur in PD, Dr. Olde Dubbelink and col-
leagues decided to look at the whole brain. This
had never been done. In addition, the scientists
looked at changes that occurred over time. This also
had not been previously studied.

HOWWAS THE STUDYDONE? In the study, the re-
searchers selected 55 patients with PD. All had been
enrolled in another study of PD. They agreed to have
fMRI twice, once at the beginning of the study and
once 3 years later. The patients were on average
65.8 years old. They had been affected by PD for
an average of 9.24 years. Many of them were taking
medication(s) for their PD.

Dr. Olde Dubbelink and colleagues compared the
fMRI of people with PD to 15 people without PD.
The unaffected people were age-matched, meaning
that they had the same ages as the people with PD.
In addition to the resting fMRI, each person was as-
sessed for motor function. The study assessed move-
ment problems with the Unified Parkinson’s Disease
Rating Scale (UPDRS-III), a tool that has been
widely used and studied. A higher score on the
UPDRS-III indicates a greater degree of movement
problems. They assessed thinking and cognition with
the Cambridge Cognitive Examination (CAMCOG)
scale. CAMCOG scores below 80 indicate dementia.
The UPDRS-III and CAMCOG were performed
over time in order to carefully measure a decline in
both motor and cognitive function.

All 55 patients with PD had an fMRI at the begin-
ning. However, only 36 had the second fMRI for
comparison. Nineteen patients either dropped out
of the study or passed away. Of the 15 controls, 12
had a second fMRI. The fMRIs carefully studied 93
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areas of interest in the brain. In addition, the func-
tional connectivity of these regions was evaluated.
First, the people with PD were compared to the unaf-
fected controls. Next, the second fMRI was compared
to the first to determine what changes had occurred
over a 3-year period of time.

Medications can affect the fMRI. Knowing this,
the authors always studied the people with PD when
they were taking their medications so that the results
would show how their brains were functioning while
on medication.

WHAT WERE THE RESULTS? When compared to
the controls, the people with PD had moderate move-
ment problems, as measured by their UPDRS-III tests.
They also had lower scores on cognitive testing
(CAMCOG). As the PD worsened, the movement
scores got worse. Similarly, over time the cognitive
scores worsened. The resting fMRI showed reduced
functional connectivity in people with PD. Over
time, the functional connectivity worsened. The
functional connectivity worsened in several brain
regions, but the greatest change occurred in the
posterior (toward the back) regions of the brain.

The researchers then compared the fMRI scores
with both the UPDRS-III and the CAMCOG scores.
Although both worsened, there was a stronger associ-
ation between the changes in the fMRI and the cog-
nitive scores (CAMCOG).

WHAT DOES THIS MEAN? This was the first study
to assess resting-state functional connectivity in
people with PD. Further, it was the first time that
someone evaluated how resting-state functional
connectivity changes over time. Not only did Dr.
Olde Dubbelink and colleagues show that people
with PD have decreased functional connectivity
compared to unaffected people, they were also able
to show a decline over time. The decline correlated
more strongly with changes in thinking compared
with changes in the ability to move easily. With
additional study, fMRI may become a valuable tool
to assess and follow people with PD.
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About Parkinson disease

WHAT IS PARKINSONDISEASE? Parkinson disease
(PD) is named after James Parkinson. He first
described the illness in 1817. PD mostly causes prob-
lems with moving around. It can cause a person to
move very slowly, called bradykinesia. A person with
PD will often appear stiff or rigid. At times, a person
with PD may suddenly “freeze up” or be unable to
move for a short period of time.

In PD, a tremor of the hands is common. It is
called a “pill-rolling” tremor because of how it looks.
Many years ago, pharmacists used to make their own
tablets. In order to make the medications into a tab-
let, they would “roll” the medicine into a small ball.
The motion that it takes to roll a small ball looks very
similar to the tremor in PD. People with PD often
have one or more of these symptoms.

WHAT CAUSES PARKINSON DISEASE? In PD,
the underlying problem has to do with a neurotrans-
mitter called dopamine. A small number of very spe-
cific brain cells make dopamine. Although only a few
cells make dopamine, these cells send the neurotrans-
mitter to many different regions of the brain.
Changes in dopamine levels can have widespread ef-
fects within the brain.

When we are young, our brains make plenty of
dopamine. As we get older, this amount decreases.
In PD, the amount of dopamine becomes critically
low. The amount of dopamine changes very slowly
over time. This causes the very gradual worsening
of movement (and a worsening of the tremor).

TREATMENT OF PARKINSON DISEASE
Understanding the link between dopamine and
PD led to the development of many treatments.
The answer seems simple enough: take dopamine.
Unfortunately, the body does not allow dopamine

to cross over into the brain where it is needed. This
is why people with PD take levodopa. Levodopa
can cross over into the brain. The brain converts
the medication into dopamine.

There are many other treatments for PD. For the
most part, these treatments are aimed at increasing
the amount of dopamine in the brain. Other treat-
ments help to keep the dopamine where it is needed
most. These treatments maintain the levels of dopa-
mine. By keeping the levels constant, these treatments
prevent the motor symptoms from returning.

A physician may not know which treatment is best
for a specific person. Every person is different. Some
people may require only one medication. Others may
need 2 or more medicines. Physicians must therefore
tailor the treatment to the individual.

Although studies can tell us which medicines
work, they do not tell us which ones work best for
a specific person. Sometimes more than one medicine
must be tried before the best treatment plan can be
found. A person with PD can become frustrated if
the first treatment does not work. By talking honestly
with your doctor, the best treatment can be found.

FOR MORE INFORMATION

Neurology Now®

http://journals.lww.com/neurologynow/Pages/Resource-
Central.aspx

American Parkinson Disease Association
http://www.apdaparkinson.org

The Michael J. Fox Foundation for Parkinson’s
Research
http://www.michaeljfox.org

National Parkinson Foundation
http://www.parkinson.org
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