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Synopsis: Pathological gambling related to dopamine replacement
therapy in Parkinson’s disease is associated with overactivity of a

right hemisphere network that includes regions involved in impulse
control, reward, motivation, and memory.

Source: Cilia R, Siri C, Marotta G, et al. Functional abnormalities under-
lying pathological gambling in Parkinson disease. Arch Neurology

2008;65:1604-1611.

THE USE OF DOPAMINE REPLACEMENT THERAPY (DRT) IN PARKIN-
son’s disease (PD), and dopamine agonists in particular, has

been associated with the development of uncontrolled behaviors,
including pathological gambling, hypersexuality, compulsive eat-
ing, and compulsive buying. These impulse control disorders
(ICDs) are thought to be behavioral addictions, and share many
similarities with other addiction disorders, including the potential
for devastating psychosocial consequences. Pathological gambling
is one of the most common ICDs that occurs in PD, but little is
known about its underlying physiological substrates.

In this study, the authors used functional neuroimaging with sin-
gle-photon emission computed tomography (SPECT) to test the
hypothesis that the pattern of brain activity in PD patients with
pathological gambling differs from that of controls. Using a case-
control study design, they compared resting-state brain perfusion
patterns in: 1) PD subjects who currently met DSM-IV criteria for
pathological gambling that began after initiation of DRT (n = 11); 2)
PD controls with similar demographic features and DRT use but no
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history of pathological gambling (n = 40); and 3) age-
matched healthy controls (n = 29). Subjects were
excluded if they had a history of cognitive impairment,
prior neurosurgery, or use of psychoactive medications
other than DRT. None of the subjects had a history of
excessive self-medication with dopaminergic medica-
tions (dopamine dysregulation syndrome). All subjects
with PD were taking dopaminergic medications at the
time of the study.

In comparison with PD controls, PD pathological
gamblers in this study had resting state overactivity in
a right hemisphere network that included the lateral
orbitofrontal cortex extending to the insula; hip-
pocampus extending to the parahippocampal gyrus
and amygdala; and ventral pallidum. No areas of
reduced cerebral blood flow were seen in PD subjects
with pathological gambling compared with PD con-
trols. The authors postulate that DRT-related patholog-
ical gambling in PD may be the result of excessive
dopaminergic stimulation of relatively preserved
mesocorticolimbic pathways, rather than a neurode-
generative process.

■ COMMENTARY 
Pathological gambling is one of the most common

and well-studied ICDs in PD. Apparent risk factors
include the use of dopaminergic medications (particular-
ly dopamine agonists), male gender, personal or family
history of addiction disorders, and high impulsivity and
novelty-seeking traits. The biological basis of pathologi-
cal gambling and other ICDs in PD is poorly under-
stood, but may be related to non-physiological stimula-

tion of postsynaptic dopamine receptors (particularly the
D3 subtype) in the mesocorticolimbic dopaminergic
system, and/or a tendency for dopaminergic medications
to produce impulsivity and increased sensitivity to
reward.

In this study, the authors used functional neu-
roimaging to demonstrate a correlation between DRT-
related pathological gambling and increased activity
in a right hemisphere network that included areas
involved in impulse control, reward, reward-based
learning, motivation, and memory. Strengths of the
study include the use of two sets of control subjects
(PD and non-PD) and the biological plausibility of the
findings. Limitations include the relatively small num-
ber of subjects with pathological gambling (all but one
of whom was male), and the lack of comparison of
subjects on versus off of dopaminergic medications.
Further studies are warranted to confirm and expand
the observed findings, and to determine whether the
observed network changes persist in the absence of
DRT. 

The brain regions that were overactive in PD patients
with pathological gambling were similar to those impli-
cated in the pathophysiology of ICDs in non-PD
patients. The findings support the concept of pathologi-
cal gambling in PD as a behavioral addiction, and pro-
vide new insights about potential mechanisms of this
and other compulsive, reward-seeking behaviors in the
general population.   ■

Stroke Recurrence in Patent
Formen Ovale (PFO)
A B S T R A C T  &  C O M M E N T A R Y

By John J. Caronna, MD
Professor of Clinical Neurology, Weill Cornell Medical 
College

Dr. Caronna reports no financial relationships relevant to this field of
study.

Synopsis: In this study, there is no correlation
between the risk of recurrent stroke and the size of a
PFO, the magnitude of the right-to-left shunt, or the
presence of an atrial septal aneurysm. 

Source: Serena J, Marti-Fàbregas J, Santamarina E, et al.
Recurrent stroke and massive right-to-left shunt–Results
from the prospective Spanish Multicenter (CODICIA) Study.
Stroke 2008;39:3131-3136.
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PATENT FORAMEN OVALE (PFO) AND ATRIAL SEPTAL

aneurysm (ASA) have been identified as potential
risk factors for stroke, particularly in patients with cryp-
togenic stroke. Some studies have demonstrated an asso-
ciation between the degree of right-to-left shunt (RLSh),
the size of PFO, or the presence of ASA and the risk of
stroke. Serena et al. prospectively examined the risk of
recurrent stroke associated with PFO in a Spanish Multi-
center Study. Four hundred and eighty-six patients at 17
hospitals with cryptogenic stroke were included.
Patients were examined using contrast intracranial
Doppler (c-TCD) at baseline, and the magnitude of the
RLSh was quantified during a Valsalva maneuver.
Transthoracic and/or transesophageal echocardiography
(TEE), brain computed tomography (CT) scan, or brain
magnetic resonance imaging (MRI) were performed.
Functional outcome and stroke recurrence were deter-
mined initially at three months, and yearly thereafter.
Massive RLSh was detected in 200 (41%). The mean
followup was two years. Stroke recurrence was low
(6%, n = 28) and similar in patients with massive RLSh
(3%), with nonmassive RLSh (2%), and with no RLSh
(5%) in both the younger group (< 55 years); p = NS and
in the whole population (5% vs. 6% vs. 6%, respective-
ly; p=NS). Regression analysis found no association
between massive RLSh and recurrent stroke in either the
whole population or in the younger population. The
results were similar when concurrent ASA and massive
RLSh were analyzed or when antithrombotic treatment
and concomitant risk factors were included.

The authors conclude, based on their results, that nei-
ther massive RLSh nor massive RLSh with concurrent
ASA is an independent risk factor for recurrent stroke in
either the general or the younger stroke populations.

Because the risk of stroke recurrence was low and no
significant differences were found between the use of
antiplatelet and anticoagulant agents, these results do
not offer justification for the use of anticoagulation in
preference to antiplatelet drugs.

■ COMMENTARY
Although the association between RLSh due to PFO

and cryptogenic stroke has been well established, there
are few data and widely-varying results with regard to
the relevance of PFO as a predictor of stroke
recurrence.1,2 The CODICIA study was a multicenter,
prospective, observational study of patients with first
cryptogenic stroke conducted exclusively by neurolo-
gists. The main purpose of this study was to analyze the
risk of stroke recurrence and the evaluation of medical
treatment was a secondary objective. The CODICIA
study confirmed the results of the PFO-ASA1 and the

PICCS studies2 regarding the risk of stroke recurrence in
patients with PFO. The recurrence rate was low and was
similar in patients with or without RLSh and in those
with both a PFO and ASA. No difference were found
when the risk of stroke recurrence was analyzed relative
to the magnitude of RLSh. As in other studies, the COD-
ICIA study showed that c-TCD had a higher sensitivity
than TEE in RLSh detection and quantification.3

The CODICIA study has certain limitations. TEE
was not routinely performed, hence, the results as they
relate to ASA must be interpreted with caution. In addi-
tion, because the study was not randomized, only cau-
tious interpretation can be made concerning the efficacy
of medical treatment. Nevertheless, the study indicates
that given the low risk of stroke recurrence, especially in
younger patients, the routine use of anticoagulation in
patients with PFO is not warranted and the use of inva-
sive treatment such as percutaneous PFO occlusion
should be performed only within the framework of a
randomized clinical trial.   ■
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Do Statins Reduce the Risk
of Future Alzheimer-type
Dementia?
A B S T R A C T  &  C O M M E N T A R Y

By Michael Lin, MD
Assistant Professor of Neurology and Neuroscience, Weill
Medical College of Cornell University

Dr. Lin reports no financial relationships relevant to this field of study.

Synopsis: Statin use, regardless of drug type, reduces
the risk of dementia in later life. 

Source: Haag MD, Hofman A, Koudstaal PJ, et al. Statins
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are associated with a reduced risk of Alzheimer disease
regardless of lipophilicity. The Rotterdam Study. J Neurol
Neurosurg Psychiatry 2009;80:13-17.

THERE IS INCREASING EVIDENCE THAT RISK FACTORS FOR

vascular disease also increase the risk for
Alzheimer’s disease (AD). In the largest prospective
study to date specifically designed to examine statins
and incidence of AD, the Rotterdam Study investigators
report that statins are associated with reduced risk of
AD, regardless of lipophilicity or apoE genotype. 

Subjects were from a population-based cohort of
6,992 individuals found to be dementia-free at baseline,
with virtually complete follow from initial enrollment
(1990–1993) to January 2005. Regular assessments for
incident dementia were made using validated instru-
ments, and diagnoses of dementia subtypes were made
using internationally accepted criteria. Drug exposures
were determined using records from automated pharma-
cies in which 99.7% of subjects were registered, a key
feature in eliminating recall bias. The primary analyses
were for statin exposure (any or never) and for use of
lipophilic or hydrophilic statins, presumed to differ in
brain penetrance. Hazard ratios (HR) were calculated
using Cox regression analysis, adjusting for several
potential confounders. Compared to subjects who had
never used a cholesterol-lowering agent, statin use was
associated with decreased risk of AD (HR 0.57, 95% CI
0.37–0.90). HRs were equal for lipophilic (HR 0.54,
95% CI 0.32–0.89) and hydrophilic statins (HR 0.54,
95% CI 0.26–1.11), and protective effects were similar
for subjects with an apoE4 allele (adjusted HR 0.50,
95% CI 0.26–0.94) and those without an apoE4 allele
(adjusted HR 0.61, 95% CI 0.32–1.18). 

■ COMMENTARY
As noted by the authors and the accompanying edito-

rial, previous epidemiologic studies on cholesterol and
risk reduction for AD have been somewhat mixed.1

Cross sectional/case-control studies initially suggested a
protective effect of statins, but prospective studies were
less consistent. In particular, the PROSPER study2

(5,804 subjects) and MRC/BHF Heart Protection Study3

(20,536 subjects) suggested no benefit for statins on
cognition. However, despite the large sizes of these stud-
ies, incident dementia was not a primary endpoint in
either, baseline cognitive status was unknown, and cog-
nitive assessment consisted only of a mini-mental state
examination or telephone interview at the last evalua-
tion. In contrast, subjects in the Rotterdam Study were
regularly evaluated using several validated instruments
and DSM–III-R and NINCDS–ADRDA criteria for
dementia and AD. Moreover, in the past year other large

prospective studies specifically designed to examine
statins and incident dementia or cognitive impairment
have shown similar benefits.4,5

The use of statins in the treatment of AD appears to
be a separate issue about which initial data are now
becoming available. It appears that simvastatin6 and
atorvastatin7 do not clearly alter disease course in
mild/moderate AD, though there may be an effect when
apoE subgroups are analyzed. 

Subjects periodically ask whether statins may nega-
tively impact cognition, based on anecdotal reports8 as
well as some evidence in the medical literature.9 On the
other hand, there is also evidence that use of statins may
improve cognitive performance after six months.10

The Rotterdam study now adds to the accumulating
weight of evidence that use of statins is associated with
reduced risk for AD. Together with the known benefit of
statins in reducing stroke risk, these data strongly favor
aggressive use of statins whenever indicated for choles-
terol reduction.   ■
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Is Earlier Treatment 
of Parkinson’s Disease 
Better?
A B S T R A C T  &  C O M M E N T A R Y

By Claire Henchcliffe, MD
Assistant Professor, Department of Neurology and Neuro-
science, Weill Medical College, Cornell University

Dr. Henchcliffe reports she is on the speaker’s bureau of GlaxoSmithKline,
Teva, Boehringer Ingelheim, Schwarz Pharma, and Allergan.

Synopsis: This is an open label extension of 306 sub-
jects from a previously reported delayed-start phase III
clinical trial of rasagiline in early Parkinson’s disease.
Clinical benefit observed at one year in the early vs.
delayed-start arm was maintained over an average 3.6
± 2.1 years observation, raising the question of whether
earlier intervention with rasagiline results in better out-
comes.

Source: Hauser RA, Lew MF, Hurtig HI, et al. Long-term
outcome of early versus delayed rasagiline treatment in early
Parkinson’s disease. Mov Disord 2009:Epub ahead of print.

RASAGILINE IS AN IRREVERSIBLE MONOAMINE OXIDASE

type B inhibitor indicated for symptomatic treat-
ment of Parkinson’s disease (PD), but laboratory data in
cells and animal models has provided hope that it may
also be neuroprotective. This study seeks to address its
long-term use and possible disease-modifying proper-
ties, beginning from a pivotal phase III clinical trial,
named “TEMPO,” that demonstrated symptomatic ben-
efit.1 In TEMPO, subjects with early, untreated PD (n =
404) were randomized to receive placebo, 1 mg, or 2 mg
rasagiline daily for six months. All consenting partici-
pants (n = 371) were then assigned to rasagiline 2 mg
daily, with the initial placebo arm of TEMPO therefore
forming a “delayed start” group.2 Intriguingly, at 52
weeks from baseline, total Unified Parkinson’s Disease
Rating Scale (UPDRS) scores were superior in the
early- versus delayed-start group (-2.29 points in the ini-
tial 2 mg group, p = 0.01), indicating a sustained differ-
ence in favor of the early start group that could not be

accounted for purely by symptomatic benefit. In this
open-label extension (n = 306), subjects have now been
followed for up to 6.5 years total rasagiline treatment
(average 3.6 ± 2.1 years), with 117 remaining in the
study until database lock. Additional medications
including levodopa and dopamine agonists were taken
as clinically indicated. Once again, difference in adjust-
ed mean change in total UPDRS from TEMPO baseline
to last observation demonstrated a difference in favor of
the early- versus delayed-start groups (-2.5 UPDRS
points, SE 1.1, p = 0.021). 

■ COMMENTARY
This is a timely study with long-term followup,

adding to discussion of whether rasagiline could have
disease-modifying properties in addition to its mild
symptomatic benefits in PD. Rasagiline has various
effects in vitro, including increasing expression of “pro-
survival” glial-derived neurotrophic factor, and in ani-
mal models of PD it attenuates MPTP-induced loss of
dopamine neurons. Unfortunately, PD research has been
littered with promising data that did not translate from
bench to bedside. Moreover, there are significant chal-
lenges in demonstrating neuroprotection/disease modifi-
cation, such as lack of adequate biomarkers. However,
by following clinical outcomes, the authors demonstrate
that PD subjects starting rasagiline six months earlier
sustained a long-term benefit over those starting later, as
measured by UPDRS scores. This is certainly consistent
with (although not proof of) a disease-modifying effect,
and may stimulate reconsideration of data on the related
drug, selegiline. It raises the question of, if earlier treat-
ment is better, why don’t we start all of our PD patients
on rasagiline at the time of diagnosis? As the authors
urge, caution should be exercised in interpretation for
the time being. Only 117 of the original 404 TEMPO
subjects completed the study reported here, doses of
rasagiline varied during the trial, (including during the
open label phase during which all switched from 2 mg to
1mg based upon new efficacy data), and the TEMPO
study was originally powered to test symptomatic
effects rather than disease modification. Additionally,
although not statistically significant, the early-start
group received more levodopa equivalents than the
delayed group at all except the six years’ time point,
which could possibly be argued to account for better
UPDRS scores. One study that will clarify some con-
cerns is a larger delayed-start trial of rasagiline in early
PD, the ADAGIO trial.3 Positive results, reported as
abstracts, have already prompted discussion (although,
oddly, results were positive only for the 1 mg and not the
2 mg dose). Arguments aside, this “third incarnation” of
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the TEMPO trial illustrates the tremendous value of
long-term followup of subjects who have participated in
clinical trials, and adds support to a possible intervention
for disease modification in PD.   ■
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Nerve and Muscle Biopsy for
the Diagnosis of Vasculitis
By Michael Rubin, MD, FRCP(C)
Professor of Clinical Neurology, Weill Cornell Medical 
College

Dr. Rubin reports that he receives grant/research support from Pfizer and 
is on the speaker’s bureau of Athena Diagnostics.

Synopsis: Biopsy of the clinically affected nerve 
gives the highest yield for the diagnosis of vasculitic
neuropathy. 

Source: Bennett DL, Groves M, Blake J, et al. The use of
nerve and muscle biopsy in the diagnosis of vasculitis: A 5-
year retrospective study. J Neurol Neurosurg Psychiatry
2008;79;1376-1381.

IS NERVE BIOPSY, MUSCLE BIOPSY, OR BOTH USEFUL TO

diagnose vasculitis? To address this question, a retro-
spective database review was undertaken of all nerve
and muscle biopsies performed between January 1999
and August 2005 at the National Hospital for Neurology
and Neurosurgery, Queen Square, London, England, to
identify those with biopsy-proven peripheral nerve vas-
culitis. Clinical, physiological, and pathological data
were reviewed, compared, and statistically analyzed
using the chi square test, Fisher’s exact test, or McNe-
mar’s test, as appropriate, and the Mann-Whitney rank
sum test.

Peripheral nerve vasculitis was documented on biop-
sy in 53 patients, 31 (58%) having vasculitic neuropathy

as part of a multisystem disorder, and 22 (42%) with a
disorder restricted to the peripheral nervous system.
Women predominated, 30:23, and mean age was 56
years (range 32–79 years). Diagnoses included micro-
scopic polyangiitis (n -4), Churg-Strauss, hepatitis B,
polyarteritis nodosa, rheumatoid vasculitis, Wegener’s
granulomatosis (n = 3 each), hepatitis C, HIV, paraneo-
plastic (small-cell lung cancer), Sjogren’s syndrome,
undifferentiated connective tissue disorder (n = 2 each),
graft-vs.-host disease, and systemic sclerosis (n = 1
each). Most neuropathies (87%) were painful, present-
ing either as asymmetric sensorimotor neuropathy
(45%), mononeuritis multiplex (20%), or pure, small-
fiber, painful, sensory neuropathy (17%). Cranial nerve
involvement was seen in only four (8%), and brachial or
lumbosacral plexopathy as a presentation was seen in
one each. Motor nerves most frequently involved includ-
ed the peroneal (86%), ulnar (63%), median (58%), tib-
ial (40%), radial (35%), femoral (32%), and musculocu-
taneous (9%) nerve.

Biopsy of the sural (n = 50), radial (n = 3), or superfi-
cial peroneal nerve (one patient had two biopsies)
demonstrated definite vasculitis in 19 (36%) and proba-
ble vasculitis in 33 (62%). Of 24 patients who also
underwent vastus lateralis (n = 23) or peroneus brevis
muscle biopsy, three (13%) showed definite and eight
(33%) showed probable vasculitis. Vasculitis in muscle
but not nerve was demonstrated in only one patient. Vas-
tus lateralis muscle biopsy adds little, other than a scar,
to sural nerve biopsy in the diagnosis of vasculitis. If
muscle tissue is desired, it is best obtained through the
same incision used to obtain the nerve sample.

■ COMMENTARY
Extensive review of the literature, using MEDLINE,

EMBASE, and Current Contents, indicates that for the
evaluation of peripheral neuropathy, nerve biopsy is
generally acknowledged as useful to diagnose amyloid,
vasculitis, or atypical chronic inflammatory demyelinat-
ing polyneuropathy. However, no reliable data indicates
when it is likely to be helpful, which nerve is best to
sample, when muscle tissue should also be obtained,
which nerve or muscle is best to sample, when both
should be obtained, and which combination gives the
highest yield.1 Presently, common sense dictates that an
affected and accessible nerve or muscle would likely
give the highest yield and, where necessary, both should
ideally be obtained through the same incision.   ■
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ropathy: Role of autonomic testing, nerve biopsy, and
skin biopsy (an evidence-based review). Report of the
American Academy of Neurology, American Associa-
tion of Neuromuscular and Electrodiagnostic Medi-
cine, and American Academy of Physical Medicine and
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Bilateral Subthalamic 
Stimulation and Cognitive-
Motor Performance in
Parkinson’s Disease Patients
A B S T R A C T  &  C O M M E N T A R Y

By Panida Piboolnurak, M.D.
Assistant Professor, Department of Neurology and Neuro-
science, Weill Medical College, Cornell University
Dr. Piboolnurak reports no financial relationship relevant to this field of
study.

Synopsis: Spreading of stimulation current to non-
motor regions of the subthalamic nucleus (STN) or sur-
rounding fiber tracts could be responsible for cognitive
declines after STN deep brain stimulation (DBS), espe-
cially during bilateral stimulation and during complex
cognitive-motor dual task.

Source: Alberts JL, Voelcker-Rehage C, Hallahan K, et al.
Bilateral subthalamic stimulation impairs cognitive-motor
performance in Parkinson’s disease patients. Brain
2008;131:3348-3360.

ALTHOUGH BILATERAL SUBTHALAMIC NUCLEUS STIMU-
lation (STN DBS) significantly improves motor

performance in patients with advanced Parkinson’s dis-
ease (PD), it may be associated with cognitive decline.
However, the incidence of neuropsychological effects
appears to be less in unilateral STN DBS compared to
bilateral STN DBS. For a better understanding of the
effects of STN DBS on a performance requiring both
cognitive and motor function resembling a real-life situ-
ation, Alberts et al conducted this study using cognitive-
motor dual task. 

Eight PD patients between the ages of 48 and 70
years (mean = 56.5) participated in this study. All of
them underwent bilateral STN DBS surgery at least 12
months prior to the study and their stimulation parame-
ters were stable for at least six months, with the active
contacts in the dorsal border of the STN. They were

evaluated in the off-medication state with three stimula-
tion modes — bilateral stimulation, unilateral stimula-
tion (in most affected side of the brain), and off-stimula-
tion. In each state, they performed a cognitive (n-back
task) and motor (force tracking) task under single- and
dual-task conditions.

UPDRS-III scores (motor scores for PD) were
improved by 33% with unilateral stimulation and by
46% with bilateral stimulation. Under simple dual-task
conditions, there was no difference in cognitive or motor
performance between unilateral and bilateral stimula-
tion. However, as dual tasks became more complex,
cognitive and motor performances were significantly
worse, with bilateral stimulation compared to unilateral
stimulation, and reached the level of the off-stimulation
state with the most complex task. 

This finding supports the hypothesis that bilateral
STN DBS interferes with patients’ ability to handle
higher demands placed on cognitive processes, particu-
larly in a dual task. Given the very small size of STN,
even when the lead is located in the sensorimotor
region, the stimulation current can spread to limbic and
associative areas as well as adjacent structures that may
also be involved in cognition. Since unilateral stimula-
tion did not result in the same level of working memory
decline, it indicates that the non-stimulated basal gan-
glia may be able to compensate for the disruption
induced by stimulation, or that unilateral stimulation is
not enough to disrupt the working memory function.
Interestingly, one study showed that 44% of patients
who were working prior to the DBS surgery did not
return to work because of cognitive dysfunction. Given
that more young patients are undergoing STN DBS sur-
gery, detection and prevention of subtle cognitive
decline may allow them to remain in the workforce
longer. 

■ COMMENTARY
Bilateral STN DBS is very effective on the motor

symptoms of Parkinson’s disease. However, cognitive
declines after STN DBS have been increasingly report-
ed. In some circumstances, changes in cognitive func-
tions are very subtle and cannot be detected when eval-
uating cognitive and motor functions separately. For
this reason, cognitive-motor dual task can be more use-
ful as it will reflect patient’s ability to perform a more
complex task that requires both mental and motor
power. It is also a useful tool to help select a good can-
didate for bilateral STN DBS. If the future study shows
that GPi DBS does not impair dual-task performance,
GPi-DBS can be an alternative option for a patient with
cognitive deficit.  ■
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CME Questions

29. Which of the following functional changes has been associated
with pathological gambling in Parkinson’s disease?

a. Resting-state underactivity in a left hemisphere network
b. Resting-state overactivity in a left hemisphere network
c. Resting-state underactivity in a right hemisphere network 
d. Resting-state overactivity in a right hemisphere network

30. The CODICIA study of recurrent stroke associated with PFO
found that the risk of stroke recurrence was correlated with
which of the following:
a. The absence of a right-to-left shunt
b. A nonmassive right-to-left shunt
c. A massive right-to-left shunt
d. A right-to-left shunt and an ASA
e. None of the above.

31. Which of the following describes the use of rasagiline in
Parkinson’s disease (PD)? 
a. There is no symptomatic benefit of rasagiline, and it is used for

neuroprotection.
b. Rasagiline is useful as an adjunctive therapy to Sinemet but not

as monotherapy in PD.
c. Rasagiline is a reversible MAO-A and MAO-B inhibitor, pro-

viding clinical benefit by inhibiting cerebral dopamine break-
down.

d. Rasagiline has neuroprotective effects in vitro and in animal
models of PD.

e. Rasagiline is used at doses between 5 mg and 10 mg daily.

32. The most common motor nerve involved in vasculitis is:
a. Median
b. Ulnar 
c. Radial
d. Peroneal
e. Tibial

33. Which statement is incorrect?
a. Unilateral and bilateral STN DBS have the same effects on cog-

nitive functions.
b. Current spread to non-motor regions of STN or surrounding

tracts maybe responsible for cognitive declines after STN DBS.
c. Dual cognitive-motor task can reveal subtle cognitive impair-

ment better than single-task.
d. A patient with cognitive impairment is not a good candidate for

STN DBS. 
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CME Objectives
The objectives of Neurology Alert are:
• To present the current scientific data regarding diagnosis and

treatment of neurological disease, including stroke, Alzheimer’s
disease, transient ischemic attack, and coma;

• To discuss the pathogenesis and treatment of pain;
• To present basic science lessons in brain function;
• To discuss information regarding new drugs for commonly

diagnosed diseases and new uses for traditional drugs;
• To discuss nonclinical issues of importance to neurologists,

such as the right to die and the physician’s legal obligation to
patients with terminal illness.   ■

CME Instructions
Physicians participate in this continuing medical education

program by reading the articles, using the provided references
for further research, and studying the CME questions. Partici-
pants should select what they believe to be the correct
answers, then refer to the list of correct answers to test their
knowledge. To clarify confusion surrounding any questions
answered incorrectly, please consult the source material. 

After completing this activity, participants must complete
the evaluation form provided at the end of each semester
(June and December) and return it in the reply envelope pro-
vided to receive a credit letter. When an evaluation form is
received, a credit letter will be mailed to the participant. 

Answers: 29. d; 30. e; 31. d; 32. d; 33. a


