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Synopsis: Non-Hodgkin B-cell lymphomas are more likely to be 
associated with peripheral nerve disorders, and Hodgkin’s disease  

with central nervous system syndromes. 

Source: Briani C, Vitaliani R, Grisold W, et al. Spectrum of paraneoplastic disease 
associated with lymphoma. Neurology 2011;76:705-710.

THE AUTHORS REPORT THE CLINICAL AND IMMUNOLOGIC CHARACTERISTICS OF 
53 patients with lymphoma and definite or possible paraneoplastic 

neurologic disease (PND) collected from the database of the Paraneoplas-
tic Neurological Syndromes EURO-Network. Hodgkin lymphoma (HL) 
was diagnosed in 24 patients and non-Hodgkin lymphoma (NHL) in 29. 
Nineteen (79%) HL patients had PND affecting the central nervous system 
(CNS) and 5 patients (21%) had peripheral nervous system (PNS) PND. In 
the NHL group, 12 patients (41%) had CNS PND and 17 (59%) had PNS 
involvement. (See Table.)

Paraneoplastic cerebellar degeneration (PCD) was present in 21 pa-
tients, and there was a higher prevalence in the HL group (16). PNS 
and motor neuron involvement were more common in the NHL group. 
Anti-neuronal antibodies were more frequently detected in patients with 
PCD: anti-Tr antibodies in 12 patients and anti-GAD in 1 patient. No anti-
neuronal antibodies were identified in patients with motor neuron disease 
or PNS involvement and treatment of the underlying lymphoma was not 
always followed by recovery of neurologic function. Therefore, motor 
neuron disease and peripheral neuropathic syndromes are only “possible” 
paraneoplastic diseases by current diagnostic guidelines.1 The authors con-
cluded that the low prevalence of Guillain-Barré syndrome in the EURO-
Net database suggests that any association with lymphoma is coincidental.
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■ COMMENTARY 

The tumors commonly associated with PND of the CNS 
express neuroendocrine proteins (e.g., small-cell lung can-
cer and neuroblastoma), affect organs with immunoregu-
latory properties (e.g., thymoma), or contain neural tissue 
(e.g., teratomas). In contrast, tumors that derive from cells 
that produce immunoglobulins (e.g., plasma-cell dyscra-
sias and B-cell lymphomas) are more commonly associ-
ated with PND of the PNS than other tumor types.2

In patients with small-cell lung cancer paraneoplas-
tic sensory neuronopathy, in association with anti Hu 
antibodies, and sensorimotor axonal neuropathy with 
anti-CV2 (anti-CRMP5) antibodies have been described. 
Chronic inflammatory demyelinating neuropathy, multi-
focal motor neuropathy with conduction block, vasculitic 
neuropathies, and motor neuron disease, all have been 
reported as possible paraneoplastic disorders but without 
detection of anti-neuronal antibodies.3

The present report provides no new immunologic in-
formation concerning lymphoma-associated PND. Anti-
Tr antibodies previously have been associated with PCD 
in HL and anti-CV2 (anti-CRMP5) antibodies have been 
associated with encephalomyelitis, sensory neuropathy, 
and cerebellar ataxia, as well as chorea, uveitis, and optic 
neuritis.2 Ma2 antibodies previously have been associated 
with cerebellar and brainstem dysfunction especially in 
young men with testicular germ-cell tumors.2 The authors 
did not find immunologic evidence that motor neuron dis-
ease is a paraneoplastic disease. Nevertheless, the current 
series provide useful clinical information on the spectrum 
of PND in patients with lymphoma.   ■
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Table. PND in Patients with Lymphomas
 No. of  Antibody

 patients type

Hodgkin Lymphoma 24 

Paraneoplastic cerebellar degen 16 Tr (10)

Limbic encephalitis 1 Tr

Encephalomyelitis 2 None

CIDP* 2 None

Sensory neuropathy 1 None

Sensory neuronopathy 1 None

Myotonia 1 None

Non-Hodgkin Lymphoma 29 

Paraneoplastic cerebellar degen 5 Tr (2) GAD (1)**

Limbic encephalitis 1 Ma 2 (1)

Brainstem encephalitis 2 Ma2 (1)

Motor Neuron Disease 4 None

CIDP* 7 None

Guillain Barré Syndrome 2 None

Sensory-motor neuropathy 5 None

Sensory-motor neuronopathy 2  None

Inclusion body myositis 1 None

* Chronic inflammatory demyelinating polyneuropathy
** Glutamic acid decarboxylase

Adapted from: Briani C, Vitaliani R, Grisold W, et al. Spectrum of parane-
oplastic disease associated with lymphoma. Neurology 2011;76:705-710.
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Synopsis: Therapeutic hypothermia does not result in 
improved outcomes in patients with traumatic brain 
injury.

Source: Clifton G, Valadka A, Zygun D, et al. Very early hypother-
mia induction in patients with severe brain injury (the National Acute 
Brain Injury Study: Hypothermia II): A randomised trial. Lancet 
Neurol 2011;10:131-139.

THE FIRST THERAPEUTIC USE OF HYPOTHERMIA DATES BACK 
to the battlefields during the French invasion of Rus-

sia in 1812. Then, Laron Larrey, the surgeon of Napoleon 
Bonaparte, used ice packs to numb injured limbs prior to 
amputation on the field. More than a hundred years later, 
first reports proposed a potential benefit of induced hy-
pothermia on neurological outcome.1-4 However, given 
the undefined patient cohorts, variability of depth and du-
ration of hypothermia treatment and the lack of control 
groups, the clinical value of these early series remained 
limited. In 1956, Rosomoff provided the first experimen-
tal evidence demonstrating neuroprotective properties of 
hypothermia.5 He showed that severe hypothermia (22-24 
degrees) reduced the amount of infarcted brain tissue and 
improved neurological outcomes following occlusion of 
the middle cerebral artery in dogs.5 It is believed that ben-
eficial effects of hypothermia on neurological outcome 
are due to reduction of free radical production,6 decrease 
of excitatory amino-acid release,7 and limitation of blood 
brain barrier disruption8 with concomitant decrease of 
brain edema.9

To date, the use of hypothermia for treatment of trau-
matic brain injury remains controversial.10 The Brain 
Trauma Foundation Guidelines from 2007 found level 
III evidence that prophylactic hypothermia was not sig-
nificantly associated with decreased mortality when com-
pared to normothermic controls.11 However, preliminary 
evidence suggested that better results could be achieved 
if the target temperature was maintained for > 48 hours. 
The National Acute Brain Injury Study: Hypothermia II 
(NABIS:HII) was initiated because an earlier multicenter 
trial of hypothermia for traumatic brain injury suggested 
a tendency toward better outcomes in patients who were 
hypothermic at the time of admission and continued to be 
cooled compared to patients maintained in normothermia 
(P = 0.09).12 Thus, the authors suggested that hypother-
mia may be more efficacious when initiated very early 
following the trauma. The current randomized, multi-
center trial with very early hypothermia (NABIS:HII) 
included 97 patients with severe traumatic brain injury 
(GCS < 8) without life-threatening associated injuries and 
without pronounced hypotension. The target temperature 
was reached in 4.4 hours and patients were re-warmed 48 
hours later. After an interim analysis, the study was ter-
minated with the conclusion that hypothermia did not im-
prove neurological outcome, defined as GSC at 6 months 

or reduce mortality. However, the conclusions are limited 
due to the premature termination of the study.

■ COMMENTARY

The current trial also reports an increased incidence 
of intracranial hypertension in patients treated with hy-
pothermia. This occurrence was detected mainly during 
and following re-warming of patients treated with hy-
pothermia. Rebound intracranial hypertension following 
short periods (2 days) of hypothermia has been reported 
in several studies.13-15 The pathophysiology underlying 
raised ICP in patients with traumatic brain injury has 
been studied in great detail. Cerebral swelling and brain 
edema peak at 48 hours after traumatic brain injury.16 Re-
warming at this time may increase blood flow in the inter-
nal carotid arteries and exacerbate intracranial pressure.14 
Thus, in the present clinical trial, patients treated with 
hypothermia required significantly more therapeutic in-
terventions to control elevated ICP, compared to patients 
treated with normothermia. One of the interventions per-
formed was hyperventilation, which reduces ICP by con-
striction of cerebral arteries leading to decreased cerebral 
blood flow17 and has been associated with poor outcome 
in patients with traumatic brain injury.18 This may have 
contributed to the tendency for worse outcome in patients 
with diffuse injuries treated with hypothermia. In a sub-
group analysis, patients with craniotomies treated with 
hypothermia had better outcomes compared to patients 
with craniotomies in the normothermia cohort (P = 0.02). 
Although the finding that hypothermia may be beneficial 
for patients following craniotomy is intriguing, the num-
bers in this subgroup were too small to make any definite 
conclusions. Low patient numbers were due to the early 
termination of the study. Slow patient recruitment and 
financial constraints prompted the National Institutes of 
Health to perform the interim analysis after only 97 pa-
tients were recruited, instead of the 120 patients for which 
the protocol planned.   ■
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Synopsis: Neurosurgical interventions for trigeminal 
neuralgia have never been rigorously studied for  
efficacy and carry significant risks. 

Source: Koopman JSHA, de Vries LM, Dieleman JP, et al. A nation-
wide study of three invasive treatments for trigeminal neuralgia. Pain 
2011;152:507-513. Epub 2011 Jan 15.

TRIGEMINAL NEURALGIA, WHEN REFRACTORY TO MEDICAL 
management, nevertheless may respond to a number 

of invasive therapies including percutaneous radiofre-

Stopping Aspirin May  
Increase Stroke Risk

Source: Rodriguez LAG, Soriano LC, Hill C, et al. Increased risk 
of stroke after discontinuation of acetylsalicylic acid. A UK primary 
care study. Neurology 2011;76:740-746.

THE HEALTH IMPROVEMENT NETWORK UK PRIMARY CARE DATA-
base was queried for all patients aged 50-84 who 

were prescribed low-dose aspirin (75-300 mg/day) for 
the secondary prevention of cardiovascular disease in 
2000-2007. The study followed 39,512 individuals for 
a mean of 3.4 years to identify cases of ischemic stroke 
(IS) or transient ischemic attack (TIA), and a nested case- 
control analysis was used to assess the effects of aspirin  
discontinuation. 

The overall incidence of IS or TIA was 5 per 1000 person-
years, and was more common in patients with a previous his-
tory of cerebrovascular disease or atrial fibrillation. Compared 
with current users of low-dose aspirin, those who stopped treat-
ment 31-180 days before the index date had a significantly in-

creased risk of IS or TIA (relative risk = 1.40; 95% confidence 
interval [CI] 1.03-1.92). In conclusion, in patients prescribed 
low-dose aspirin for secondary prevention of cardiovascular 
events, discontinuation of aspirin was associated with a 40% 
increase in the risk of IS or TIA.   ■

Warfarin Withdrawal Before 
Thrombolytic Therapy May  
Worsen Neurological Outcome

Source: Kim YD, Lee JH, Jung YH, et al. Effect of warfarin with-
drawal on thrombolytic treatment in patients with ischemic stroke. 
European J Neurol 2011;doi:10.1111/j.1468-1331.2011.03363.x.

SUDDEN WITHDRAWAL OF WARFARIN THERAPY IS ASSOCIATED 
with a rebound prothrombotic state. In addition, throm-

bolytic drugs may paradoxically induce a prothrombotic 
condition, including platelet activation and thrombin genera-
tion. There is a theoretical risk of recurrent thrombosis after  
                                          Continued on page 61 

Stroke Alert: A Review of Current Clinical Stroke Literature

By Matthew E. Fink, MD, Interim Chair and Neurologist-in-Chief, Director, Division of Stroke & Critical Care 
Neurology, Weill Cornell Medical College and New York Presbyterian Hospital
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quency thermocoagulation, partial sensory rhizotomy, mi-
crovascular decompression (MVD), glycerol injections, 
gamma-knife radiosurgery, or balloon decompression. 
None has been proven beneficial in rigorous, randomized, 
controlled trials. Which method works best? To address 
this question, with respect to the first three methods noted, 
a cohort study was undertaken with the entire population 
of The Netherlands.

Using an electronic database encompassing hospital 
discharge records of all medical centers in The Nether-
lands from Jan. 1, 2001, to Dec. 31, 2005, information 
on all patients with trigeminal neuralgia who underwent 
percutaneous radiofrequency thermocoagulation, partial 
sensory rhizotomy, and microvascular decompression 
during the study period, Jan. 1, 2002, to Dec. 31, 2004, 
was captured and evaluated. Patients who had undergone 
a procedure in the year prior to the study period were ex-
cluded, and patients were followed for either 1 year, until 
a complication occurred, or until a repeat procedure was 
required, whichever came first. Primary outcome mea-
sures included readmission for a repeat procedure for tri-
geminal neuralgia or a known complication within 1 year, 
including but not limited to, hearing loss, cerebrospinal 
fluid leakage, meningitis, facial spasms or asymmetry, 
corneal hypesthesia, ataxia, keratitis, persistent neuro-
logical deficit, or death. Statistical analysis comprised 
conditional logistic regression and Kaplan–Meier analy-

sis, with 95% confidence intervals calculated based on a 
binomial distribution.

During the study period, percutaneous radiofrequency 
thermocoagulation was performed on 672 patients, partial 
sensory rhizotomy on 39, and microvascular decompres-
sion on 87, with 33.8% of patients being readmitted with-
in a year for a repeat procedure (2.4%) or complication 
(31.6%). Microvascular decompression carried the low-
est risk of readmission at 1 year (9%), while percutane-
ous radiofrequency thermocoagulation carried the highest 
(38%). However, the latter also carried the lowest risk of 
complications (2%) compared to partial sensory rhizot-
omy (8%) or microvascular decompression (6%). Com-
plications, which mostly occurred within the first month 
following the procedure (31.6%), included Bell’s palsy 
(11%), infections (5%), anaphylactic shock, hemiplegia, 
aspiration, bleeding, and pulmonary issues (6% each). 
Percutaneous radiofrequency thermocoagulation is the 
most likely of the procedures studied to require a repeat 
procedure but is the least likely to result in a complication 
necessitating hospital readmission.

■ COMMENTARY

As noted in an accompanying editorial,1 the results of 
Koopman et al contrast with others2 reporting similar pain 
relief following partial sensory rhizotomy and MVD, but 
higher complication rates and lower patient satisfaction at 

thrombolytic therapy in the setting of warfarin withdrawal,  
and these investigators from Seoul, Korea, sought evidence 
for this hypothesis. They compared the results of intravenous 
thrombolysis on 148 consecutive ischemic stroke patients with 
atrial fibrillation to a group of 14 patients who had warfarin 
withdrawn about 10 days before stroke occurred, because of 
a scheduled interventional procedure or due to patient choice. 

There were no differences between groups in baseline NIH 
Stroke Scale (NIHSS) scores, recanalization rates, and hemor-
rhage frequencies, but the warfarin withdrawal group showed 
poorer outcomes. Increased NIHSS scores during the first 7 
days were more frequent in the warfarin withdrawal group, 
and the median percent improvement in scores at 24 hours af-
ter thrombolysis was lower in the warfarin withdrawal group. 
Warfarin withdrawal was a strong predictor of poor functional 
outcome at 3 months (OR = 17, 95% CI 2.7-107.7).   ■

Hyperglycemia Is Associated with 
Cerebral Hematoma Expansion

Source: Liu J, Gao BB, Clermont AC, et al. Hyperglycemia-induced 
cerebral hematoma expansion is mediated by plasma kallikrein. 

Nature Medicine 2011;17:206-210.

INTRACEREBRAL HEMORRHAGE (ICH) ACCOUNTS FOR ABOUT 10% OF 
all strokes and has a high case fatality rate (40%-50%). Both 

diabetes and admission hyperglycemia are independently as-
sociated with early and long-term mortality. In addition, hy-
perglycemia is associated with symptomatic ICH in patients 
treated with intravenous tissue plasminigen activator (TPA). 
The investigators studied the possible mechanisms by which 
hyperglycemia might cause hematoma expansion in an experi-
mental ICH animal model with hyperglycemic rats and dia-
betic mice. 

Hematoma expansion after intracerebral injection of au-
tologous blood, was greater in hyperglycemic animals than in 
normoglycemic animals, and this expansion was ameliorated 
by inhibition of plasma kallikrein. The investigators showed 
that plasma kallikrein inhibits collagen-induced platelet ag-
gregation by binding collagen, and this response is enhanced 
by elevated glucose concentrations. This effect could be mim-
icked by infusing mannitol, further suggesting that the effect 
is due to a plasma kallikrein-mediated osmotic-sensitive inhi-
bition of hemostatis. These experimental observations should 
be tested with clinical treatment trials of hyperglycemia in pa-
tients with ICH.    ■

Stroke Alert (continued)
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5 years, perhaps due to the shorter follow-up (1 year) in 
the Koopman study. Curiously, the latter also demonstrate 
a much higher repeat procedure rate than previously re-
ported, particularly for percutaneous radiofrequency ther-
mocoagulation, despite fewer complications, and notably, 
the sheer number of ablative procedures compared to mi-
crovascular decompression performed in The Netherlands 
stands in contrast to the trend toward decompression not-
ed in the literature. Optimal treatment of medically refrac-
tory trigeminal neuralgia remains to be determined and 
further study is needed.   ■
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Synopsis: Light-exacerbated pain occurring dur-
ing migraine headaches is associated with increased 
cerebral blood flow in the visual cortex. This activation 
of retinal ganglion cells by light, present even in blind 
migraineurs, occurs through posterior thalamic  
connections.

Sources: Denuelle M, Boulloche N, Payoux P, et al. A PET study 
of photophobia during spontaneous migraine attacks. Neurology 
2011;76:213-218. Brennan, KC. Turn down the lights! An irritable oc-
cipital cortex in migraine without aura. Neurology 2011;76:206-207. 
Burstein R, et al. A neural mechanism for exacerbation of headache 
by light. Nature Neurosci 2010;13:239-245. 

ABNORMAL NEURONAL ACTIVATION IN THE SUSCEPTIBLE 
brain produces the symptoms of migraine headaches, 

which include pain as well as sensitivity to movement, 
light, sound, and smell. Photophobia can be a particularly 
isolating symptom requiring retreat to a dark environ-
ment to avoid exacerbation of the headache pain. Patients 

with a history of migraine-associated photophobia often 
wear sunglasses and avoid bright light, even between 
headaches. Theories of migraine pathophysiology should 
explain how light can make the headache pain more se-
vere and why migraineurs are disturbed by glare between 
headaches. 

Denuelle et al hypothesized that photophobia during a 
migraine attack is linked with visual cortex hyperexcit-
ability and trigeminal nociception. In their study, an in-
creasing luminous stimulation was applied to the whole 
visual field in eight migraineurs, until they experienced 
photophobia and worsening of headache pain during their 
migraine attacks. The same luminous stimulation was ap-
plied during attack-free intervals as well as after migraine 
pain relief by a subcutaneous injection of sumatriptan. 
Functional brain imaging by H

2
 15O PET in patients with 

and without headache, and after their headache treatment, 
was used to measure regional cerebral blood flow (rCBF), 
which is thought to be highly correlated to synaptic ac-
tivity. During migraine attacks, luminous stimulation in-
duced activation of the primary visual cortex. After head-
ache pain relief with an injection of sumatriptan, the same 
luminous stimulation also induced activation of the visual 
cortex, although the treated patients did not report pain or 
photophobia. The visual cortex was not activated during 
the attack-free periods when the patients were stimulated 
with exactly the same luminous stimulation that had been 
shown to induce photophobia during a migraine attack. 
Light-induced activation of rCBF was statistically stronger 
bilaterally in the visual cortex during migraine headache 
than after headache relief or during attack-free interval. 
The results of this study indicate that there is interaction 
between hyperexcitability of cortical visual pathways and 
the trigeminal nerve pathways with migraine headaches 
with photophobia. The data strengthen the hypothesis that 
modulation of cortical excitability during migraine attack 
is under cortical and brainstem nuclei control.

Burstein et al found that exacerbation of migraine head-
ache pain by light was preserved in blind individuals who 
could sense light, even though they had severe degenera-
tion of rod and cone photoreceptors. However, the inten-
sity of headaches in blind individuals with enucleation or 
severe optic nerve damage was unaffected by light, sug-
gesting that migraine-associated photophobia depends on 
signals relayed from the retina to the brain via the optic 
nerve. Using single-unit recording and neural tract tracing 
in the rat, they identified neurons in the posterior thala-
mus whose activity was distinctly modulated by light and 
whose axons projected extensively across layers I-V of 
somatosensory, visual, and associative cortices. The au-
thors proposed that photoregulation of migraine headache 
is exerted by a non-image-forming retinal pathway that 
modulates the activity of thalamocortical neurons.
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■ COMMENTARY

Recent research on the pathophysiology of photopho-
bia buttresses the hypothesis that migraine and its accom-
panying symptoms are based on vulnerability of specific 
sets of cortical, diencephalic, and brainstem neurons. 
Light during a migraine modulates the activity of a subset 
of trigeminovascular thalamic neurons that receive input 
from the retina and project to multiple cortical areas. Pho-
tophobia during a migraine attack induces visual cortex 
hyperexcitability, linked to trigeminal nociception. The 
occipital cortex responds differently to light during a mi-
graine attack compared to between attacks in patients who 
experience photophobia with their migraine headaches. 
This persistent disruption in neuronal response indicates 
that cortical changes remain even after elimination of the 
migraine pain, removing the symptom but not the cause. 
However, prominent photosensitivity in migraineurs  
between headaches, like many aspects of this complex 
and fascinating neurovascular disorder, still remains  
unexplained.   ■
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Synopsis: Impulse control disorders in Parkinson’s 
disease are associated with a unique pattern of elec-
trophysiological activity in the ventral subthalamic 
nucleus. 

Source: Rodriguez-Oroz MC, et al. Involvement of the subthalamic 
nucleus in impulse control disorders associated with Parkinson’s 
disease. Brain 2011;134:36-49. 

LEVODOPA AND DOPAMINE AGONISTS ARE HIGHLY EFFECTIVE 
treatment for Parkinson’s disease (PD) and alleviate 

many of the disabling motor and non-motor disease mani-
festations. Over time, however, patients begin to develop 
motor and behavioral complications of chronic dopami-
nergic therapy. Motor complications such as end-of-dose 
wearing off and dyskinesias are most closely associated 
with the use of levodopa. In contrast, behavioral com-
plications such as impulse control disorders (ICDs) are 

predominantly related to use of dopamine agonists such 
as pramipexole and ropinorole. There are a number of 
similarities between levodopa-induced dyskinesias (LID) 
and ICDs, including potential improvement after deep 
brain stimulation (DBS), either as a direct effect of DBS  
and/or due to concomitant reduction of dopaminergic 
medications.

Prior studies have identified a distinct pattern of elec-
trophysiological activity in the motor portion of the sub-
thalamic nucleus (STN) that occurs in subjects with a 
history of LID. In the current study, the authors exam-
ined whether a comparable electrophysiological pattern 
occurs in subjects with ICDs. Subjects who underwent 
STN DBS within the past five years were divided into 
three groups based on clinical presentation — those with 
ICDs and no significant LID (PD-ICD; n = 10), those with 
LID but no ICDs (PD-LID; n = 9), and those with neither 
ICDs nor LID (PD controls; n = 9). Subjects with ICDs 
were instructed to discontinue dopamine agonist treat-
ment and add a selective serotonin reuptake inhibitor and/
or atypical antipsychotic medication 1-2 months prior to 
DBS surgery, but all reported ongoing ICDs. The power 
spectrum of subthalamic activity and subthalamo-cortical 
coherence patterns were examined in each of the study 
subjects. All subjects were examined in the medication 
“off” and “on” states.

The three groups of subjects had comparable oscilla-
tory activity in the STN when they were in the medica-
tion “off” state, but distinct patterns of oscillatory activity 
when in the medication “on” state. PD-ICD subjects had 
theta-alpha (4-10 Hz) activity (mean peak = 6.71 Hz) in 
a relatively ventral portion of the STN (2-8 mm below 
the intercommissural line). In contrast, PD-LID subjects 
had theta-alpha activity that peaked at a higher mean fre-
quency (8.38 Hz) in a more dorsal portion of the STN (0-2 
mm below the intercommissural line). Neither of these 
patterns was present in PD control subjects. In PD-ICD 
subjects, cortico-subthalamic coherence (as evaluated 
with scalp electrodes) was more frequent in the 4-7.5 Hz 
range in the region of the premotor/dorsolateral prefron-
tal cortex. In contrast, in PD-LID subjects, it was more 
frequent in the 7.5-10 Hz range in leads overlying the 
primary motor and supplementary motor areas. Together, 
these findings implicate the ventral (associative limbic) 
portion of the STN in the pathophysiology of ICDs, and 
confirm the role of the dorsal (motor) portion of the STN 
in that of LID.

■ COMMENTARY

Impulse control disorders such as compulsive eating, 
pathological gambling, hypersexuality, and compulsive 
buying are common, potentially devastating side effects 
of dopaminergic therapy, affecting 17% of PD patients 
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treated with dopamine agonists. Discontinuation of the 
offending medication(s) is not always practical, due to 
exacerbation of motor symptoms or the development of 
dopamine agonist withdrawal syndrome (DAWS). Ac-
cordingly, there has been increasing interest in determin-
ing the biological underpinnings and potential treatments 
for ICDs in PD. There has been considerable controversy 
about the effects of STN DBS on ICDs, with some stud-
ies showing that the procedure can reduce ICDs (either 
directly or due to concomitant medication reduction) and 
others suggesting that the procedure may itself trigger im-
pulsive/compulsive behaviors, particularly with stimula-
tion of the ventral STN.

In this study, the authors identify a distinct pattern of 
oscillatory pattern in the ventral (associative-limbic) STN 
that correlated with the presence of ICDs and differed 
from the pattern observed in the more dorsal (motor) STN 
in subjects with LID. This is an elegant study, with novel, 
biologically plausible findings that implicate the ventral 
STN in the pathophysiology of ICDs. Moreover, these ob-
servations provide further support for the conceptualiza-
tion of ICDs and LID as distinct but parallel phenomena.

Study strengths include the use of two different com-
parison groups (PD-LID and PD controls), and the fact 
that subjects were studied in both the “off” and “on” 
medication state. Limitations include the fact that subjects 
with ICDs recently had tapered or discontinued dopamine 
agonist treatment, raising the possibility that the observed 
findings may have been attributable to DAWS. Therefore, 
future studies should examine whether similar findings 
also occur in PD-ICD subjects who are still on their main-
tenance dose of dopamine agonist. It also would be of in-
terest to evaluate subjects with concomitant ICDs and LID 
to see whether both of the observed electrophysiological 
patterns can coexist with an individual patient.   ■

CME Questions
57. Which of the following statements concerning paraneoplastic 

neurologic disease is false?

a. Paraneoplastic cerebellar degeneration was associated with 
anti-Tr and anti-GAD antibodies.

b. Limbic encephalitis was associated with both anti-Tr and anti-
Ma2 antibodies.

c. Brainstem encephalitis was associated with Ma2 antibodies.

d. Motor neuron disease was associated with Ma2 antibodies.

58. Which of the following statements regarding therapeutic hypo-
thermia is false?

a. Hypothermia improves outcomes after cardiac arrest.

b. Hypothermia improves outcome after neonatal/prenatal hypoxia.

c. Hypothermia improves outcome after traumatic brain injury.

59. The best treatment for medically refractory trigeminal neural-
gia is:

a. yet to be determined.

b. percutaneous radiofrequency thermocoagulation.

c. partial sensory rhizotomy.

d. microvascular decompression.

60. Photophobia in patients with migraine headaches:

a. is associated with increased cerebral blood flow in the visual 
cortex.

b. does not occur in blind migraineurs.

c. is caused by vasodilatation of retinal vessels.

d. is uncommon and rarely debilitating.

e. is mediated by activation of neurons in the anterior thalamus. 

61. The subthalamic nucleus has been implicated in the patho-
physiology of which of the following?

a. Impulse control disorders

b. Levodopa-induced dyskinesias

c. Both A and B

d. Neither A nor B

CME Instructions

• Physicians participate in this continuing medical education 
program by reading the articles, using the provided refer-
ences for further research, and studying the CME questions. 
Participants 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 semes-
ter (June and December) and return it in the reply enve-
lope provided to receive a credit letter. When an evalua-
tion form is received, a credit letter will be mailed to the  
participant.

CME Objectives

Upon completion of this educational activity, participants 
should be able to:

•  discuss current scientific data regarding the diagnosis  
 and treatment of neurological disease;

•  discuss the pathogenesis and treatment of pain;
•  describe the basic science of brain function;
•  discuss new information regarding new drugs for  
 commonly diagnosed neurological conditions and  
 new uses for traditional drugs;

•  identify nonclinical issues of importance for the  
 neurologist.

Answers: 57. d, 58. c, 59. a, 60. a, 61. c.
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Do Topical Steroids 
Lead to Glaucoma  
or Cataract?

Source: Haeck IM, et al. Topical cortico-
steroids in atopic dermatitis and the risk 
of glaucoma and cataracts. J Am Acad 
Dermatol 2011;64:275-281.

The	treatment	of	atopic	dermati-
tis	 (ATD) usually is initiated with 

topical steroids (TPS). Because ATD is a 
chronic remitting and relapsing disorder 
and may occupy a large cutaneous area, 
exposure to TPS can be extensive. Since 
both glaucoma and cataracts are associ-
ated with ophthalmic TPS, and ATD may 
require periocular application of TPS, it 
is important to learn whether non-oph-
thalmic utilization of TPS could lead to 
increased intraocular pressure. The use 
of inhaled steroids for asthma has been 
associated with development of cataracts, 
but not glaucoma. 

To study the impact of TPS in ATD 
upon glaucoma and cataract, 88 adults 
with chronic ATD were evaluated. For 
each study subject, data on total amount 
of TPS prescribed over the last 2-5 years 
was available. Two-thirds of the study 
subjects had applied TPS in the periocu-
lar region, since they suffered from ATD 
on the eyelids and periorbital region. The 
authors cite the average amount of peri-
ocular TPS use within this group as “3.9 
days/week, 6.4 months/yr, for 4.8 years.” 

There was no sign of increased inci-
dence of glaucoma among TPS users. 
Corticosteroid-induced cataract was seen 
in 2 of the 88 subjects, both of whom had 
received courses of systemic steroids in 
addition to TPS. These data are reassur-

ing that TPS application does not appear 
related to the development of glaucoma 
or cataracts, even when TPS needs to be 
applied in the periorbital region.   n

Can Exenatide  
Prevent Glucocorti-
coid-Induced  
Hyperglycemia?

Source: Van Raalte DH, et al. Glucagon-
like peptide-1 receptor agonist treatment 
prevents glucocorticoid-induced glucose 
intolerance and islet-cell dysfunction  
in humans. Diabetes Care 2011;34:
412-417.

Clinicians anticipate that adminis-
tration of systemic glucocorticoids, 

such as prednisone (PRED), to persons 
with diabetes worsen hyperglycemia. 
PRED reduces insulin sensitivity and 
impairs beta-cell function, resulting in 
hyperglycemia.

Chronic PRED administration is asso-
ciated with increased risk for osteoporo-
sis and peptic ulcer; preventive strategies 
for each of these adverse effects has been 
developed. To date, no such plan for mol-
lifying exaggerated glucose excursions 
due to PRED has been offered. 

The glucose dysregulation secondary 
to PRED appears to be primarily post-
prandial, rather than fasting. Clinical tri-
als of metformin failed to confirm effica-
cy in preventing glucocorticoid-induced 
hyperglycemia (GIH). Because exenatide 
(EXE) has prominent effects specifically 
on postprandial glucose, it was logical to 
investigate whether EXE might favorably 
impact GIH. 

Healthy adult men (n = 8) received a 

PRED load of 80 mg orally for two days 
(prednisolone, actually, but prednisone 
and prednisolone are mg-for-mg equiva-
lent). They were randomized to also re-
ceive placebo or EXE. GIH was prevent-
ed by concomitant EXE administration.

This proof-of-concept trial should 
stimulate further investigation to deter-
mine whether the demonstrated ability of 
EXE to prevent GIH is similarly favor-
able in diabetics.   n

COPD: Beyond  
Pulmocentricity

Source: Nussbaumer-Ochsner Y, Rabe 
KF. Systemic manifestations of COPD. 
Chest 2011;139:165-173.

Chronic obstructive pulmonary dis-
ease (COPD) generally is regarded 

as a pulmonary process induced by toxic 
insult—usually cigarettes, but sometimes 
other environmental exposures. Why only 
a small subset of chronic smokers devel-
ops COPD (20-25%) remains a mystery. 
Progressive loss of pulmonary function 
continues even after smoking cessation, 
suggesting that some inflammatory pro-
cess, once set in gear in susceptible indi-
viduals, becomes self-perpetuating. 

Experts recognize other non-pulmo-
nary tissue compartments are involved in 
COPD. Musculoskeletal wasting, meta-
bolic syndrome, and depression are dis-
proportionately comorbid with COPD. 
Biopsy studies have found increased 
inflammatory cytokines in intercostal 
muscles, providing an explanation for 
dyspnea that goes beyond simple damage 
to alveolar capacity for gas exchange.

Both diabetes and chronic kidney dis-
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ease have been found to be associated 
with COPD. In the absence of a visible 
etiologic link, systemic inflammation is 
a suspected culprit. Indeed, early data 
indicate that smoking cessation slows 
progression of renal failure. In reference 
to diabetes, smoking cessation is associ-
ated with short-term worsening of dia-
betes risk, attributed to the weight gain 
commonly seen after smoking cessation. 
COPD is increasingly viewed as part of a 
systemic process.   n

Aspirin and Risk of 
Death from Cancer

Source: Rothwell PM, et al. Effect of 
daily aspirin on long-term risk of death 
due to cancer: Analysis of individual pa-
tient data from randomized trials. Lancet 
2011;377:31-41.

In animal models, aspirin (asa) has fa-
vorable effects on the incidence and/or 

growth rate of some cancers (CA). Most 
clinical trials of ASA have been for pri-
mary or secondary prevention of cardio-
vascular disease. Rothwell et al analyzed 
data from three UK clinical trials that in-
cluded CA mortality outcomes, although 
none of the trials was designed specifi-
cally to study the impact of ASA upon 
CA as a primary or secondary endpoint. 
Their data set of almost 24,000 adult men 
and women divided treatment groups by 
duration of follow-up: 0-5 years of treat-

ment, and > 5 years of ASA treatment. 
ASA was associated with an 18% 

relative risk reduction in deaths due to 
cancer; risk reduction was greatest in 
subjects treated for more than 5 years. 
Gastrointestinal (GI) cancer deaths were 
reduced most prominently, but other can-
cers (e.g., lung) also showed favorable 
impact from ASA treatment. Although 
bleeding induced by ASA typically is 
viewed as an adverse effect, it has been 
suggested that ASA treatment also makes 
GI tumors more likely to bleed, facilitat-
ing their discovery. There appears to be a 
“latent period” of at least 5 years before 
the effects of ASA impact esophageal, 
pancreatic, brain, and lung cancer. 

When evaluating the risk-benefit of 
ASA for cardiovascular risk reduction, 
the favorable impact of ASA upon cancer 
mortality also should be considered.   n

Reducing  
Incontinence After 
Prostatectomy

Source: Goode PS, et al. Behavioral 
therapy with or without biofeedback and 
pelvic floor electrical stimulation for per-
sistent postprostatectomy incontinence: 
A randomized controlled trial. JAMA 
2011;305:151-159.

When prostate cancer (pca) was 
diagnosed primarily at the later 

stages of disease, post-surgical adverse 
effects such as incontinence or erectile 
dysfunction weighed less heavily on the 
risk-benefit scale, since without surgery 
outcomes were poor. In an era when most 
PCA is diagnosed at a stage of localized 
disease, much of which would be des-
tined to never evolve to clinical relevance, 
balancing adverse surgical consequences, 
becomes more complex.

Incontinence occurs and persists in the 
majority of men after radical prostatec-
tomy. Two-thirds of men have persistent 
incontinence 5 years postoperatively. En-
couraging results have been seen in trials 
that incorporate behavioral and physical 
therapies promptly after surgery. Little 
insight is available about the success of 
intervention for persistent incontinence 
distant from surgery.

Goode et al enrolled 208 men who had 
undergone prostatectomy and continued 

to suffer incontinence 4-5 years later. 
Participants were randomized to behav-
ioral therapy (pelvic floor exercises, blad-
der control methods, fluid management) 
plus biofeedback and/or pelvic floor elec-
trical stimulation versus control. 

The reduction in incontinence was 
significantly greater in treatment groups 
(55% reduction) than in the control group 
(24% reduction). Neither biofeedback 
nor pelvic floor electrical stimulation 
added effectiveness to behavioral therapy 
alone. Clinicians should be encouraged 
that even late employment of behavioral 
therapies can provide substantial inconti-
nence improvement.    n

Real-life Efficacy of 
Herpes Zoster Vaccine

Source: Tseng HF, et al. Herpes zoster 
vaccine in older adults and the risk of 
subsequent herpes zoster disease. JAMA 
2011;305:160-166.

Herpes zoster vaccine (zostavax) was 
licensed in the United States in 

2006 subsequent to the publication of 
the Shingles Prevention Study, a large (n 
= 38,546) prospective trial that demon-
strated a 51% reduction in zoster and a 
67% reduction in postherpetic neuralgia 
in vaccines compared to controls. Clini-
cians may wonder whether the favorable 
results seen in a major clinical trial would 
be replicated in their private clinical set-
tings. According to this report by Tseng 
et al, that may very well be the case.

Enrollees in the Southern California 
Kaiser Permanente health plan older than 
60 years of age who had received zoster 
vaccine (n = 75,761) were compared with 
age-matched controls (n = 227,283) in this 
retrospective analysis. The Kaiser Perma-
nente study population was comprised of 
healthy, immunocompetent, community-
dwelling adults. The primary outcome of 
interest was incidence of zoster.

The rate of zoster in the vaccine recip-
ients (6.4/1000 person-years) was signifi-
cantly less than the rate in unvaccinated 
study subjects (13.0/1000 person-years). 
This 55% relative risk reduction is high-
ly concordant with the reductions seen  
in the Shingles Prevention Study, con-
firming the generalizability of their  
results.   n
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approval for nonvalvular atrial fibrillation; fidaxo-
micin for C. difficile infections; guideline for inten-
sive insulin therapy; and FDA Actions.

Dabigatran for stroke in patients with 
nonvalvular atrial fibrillation

Dabigatran, a direct thrombin inhibitor, 
recently was approved for prevention of stroke in 
patients with nonvalvular atrial fibrillation. The 
evidence for its benefit is strong enough that the 
American College of Cardiology, the American 
Heart Association, and the Heart Rhythm Society 
recently upgraded their atrial fibrillation guide-
lines to include dabigatran (Circulation published 
online February 14, 2011). Meanwhile, the direct 
factor Xa inhibitor rivaroxaban is working its way 
through the FDA approval process for the same 
indication, with approval expected later this year. 
The latest player in the field is apixaban, also a 
direct factor Xa inhibitor. Apixaban was studied in 
a double-blind Phase 3 study of 5599 patients with 
atrial fibrillation who were at increased risk for 
stroke and for whom vitamin K antagonist therapy 
was unsuitable. Patients were randomized to receive 
apixaban 5 mg twice daily or aspirin 81-324 mg 
per day with a mean follow-up of 1.1 years. The 
primary outcome was occurrence of stroke or sys-
temic embolism. The study was terminated early 
because of a clear benefit in favor of apixaban. 
There were 51 events (1.6 % per year) in the apixa-
ban group vs 113 events (3.7% per year) in the 
aspirin group (hazard ratio with apixaban 0.45, 
95% confidence interval 0.32-0.62; P < 0.001). 
The death rate was 3.5% in the apixaban group 
vs 4.4% in the aspirin group (P = 0.07). The rates 
of major bleeding or intracranial hemorrhage were 

similar; however, the risk of first hospitalization 
for cardiovascular causes was significantly lower 
with apixaban. The authors suggest that apixaban 
is more effective than aspirin. In indirect compari-
sons, apixaban is more effective than aspirin plus 
clopidogrel and at least as effective as warfarin in 
preventing stroke or systemic embolism in patients 
with atrial fibrillation (N Engl J Med published 
online February 10, 2011). Apixaban is currently 
being studied head-to-head with warfarin in the 
ARISTOTLE trial. If the data from that trial looks 
favorable, it is likely that both apixaban and rivar-
oxaban also will be approved for this indication in 
the not-too-distant future. Dabigatran and apixaban 
are both dosed bid while rivaroxaban is a once-a-
day drug. The extent to which these drugs gain gen-
eral usage at the expense of warfarin in large part 
will be due to patient preference and cost.   n

Fidaxomicin for C. difficile infections
A new option may soon be availiable for treat-

ing Clostridia difficile infections. Fidaxomicin 
(not yet approved in this country) is a non-sys-
temic (poorly absorbed) narrow spectrum mac-
rolide antibiotic that is bacteriocidal against C. 
difficile infections. It recently was compared to 
vancomycin in a head-to-head Phase 3 noninferi-
ority study of 629 adults. Patients with a positive 
stool toxin test to C. difficile were randomized to 
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fidaxomicin 200 mg twice a day or vancomycin 
125 mg four times a day. The primary endpoint 
was clinical cure and the secondary endpoint was 
recurrence within 4 weeks and global cure (no 
recurrence). Fidaxomicin was noninferior to van-
comycin in both the intention-to-treat (88.2% 
cure rate with fidaxomicin vs 85.8% with van-
comycin) and per-protocol analysis (92.1% and 
89.8%, respectively). Significantly fewer patients 
had recurrence with fidaxomicin in both groups 
(15.4% vs 25.3%, P = 0.005 intention-to-treat, 
and 13.3% vs 24.0%, P = 0.004 per protocol) 
although the lower rate of recurrence was in the 
less virulent strains. For the more virulent strains, 
the recurrence rate was about 25% for both drugs. 
Fidaxomicin was associated with a higher rate 
of hyperuricemia and elevated transaminases (N 
Engl J Med 2011;364:422-431). An accompanying 
editorial points out that the incidence and viru-
lence of C. difficile infections is increasing at an 
alarming rate in this country. Fidaxomicin inhibits 
vegetative forms of C. difficile while preseving 
intestinal flora, a combination that holds promise, 
and if borne out “this new agent could become a 
recommended therapy for C. difficile infection” 
(N Engl J Med 2011;364:473-475).   n

Guideline for intensive insulin therapy
A guideline from the American College of 

Physicians (ACP) recommends against aggres-
sively controlling blood glucose in hospitalized 
patients.  Intensive insulin therapy (IIT) is no 
longer recommended for patients in intensive care 
units, regardless of whether they have diabetes. 
Specifically, the ACP recommends not using IIT 
to strictly control blood glucose or even normal-
ized blood sugar in surgical ICU or medical ICU 
patients, and recommends a target blood glucose 
level of 140-200 mg/dL if insulin therapy is used. 
The recommendation is based on multiple studies 
that show no reduction in mortality with a blood 
glucose target of 80-180 mg/dL compared with 
higher targets using a variety of intensive insu-
lin regimens. This includes treatment of patients 
with myocardial infarction, stroke, acute brain 
injury, or those under perioperative care. The 
guideline further recommends that avoiding tar-
gets less than 140 mg/dL should be a priority 
because harm is likely with lower blood glucose 
targets (Ann Intern Med 2011;154:260-267).

FDA actions
The FDA is warning against the use of ter-

butaline for prevention or prolonged treatment 

of preterm labor in pregnant women. The drug, 
which is approved for treatment of asthma, has 
been used off label for treatment of preterm 
labor and uterine hyperstimulation; however, the 
agency has received postmarketing reports of seri-
ous adverse reactions, including heart problems, 
and even maternal deaths, associated with the 
drug. The FDA has added a Boxed Warning and 
Contraindication to the labeling of the drug warn-
ing against these uses. This extends to both the IV 
and oral forms of terbutaline.

The FDA has approved hydroxyprogesterone 
caporate injection to reduce the risk of preterm 
delivery before 37 weeks of pregnancy in a preg-
nant woman with a history of at least one sponta-
neous preterm birth. The drug is not intended for 
use in women with a multiple pregnancy, such as 
a twin pregnancy, or other risk factors for preterm 
birth. The drug was approved under the FDA’s 
accelerated approval regulations, and, as such, 
additional studies will be required after approval 
to show that the drug does indeed have clinical 
benefit. Hydroxyprogesterone caproate is given 
once a week by injection into the hip beginning at 
week 16 and no later than week 21. The drug is 
marketed by Hologic Inc. as Makena.

The FDA has issued a drug safety alert regard-
ing the risk of serious liver injury with dronedar-
one (Multaq). The drug — which is approved for 
prevention of atrial fibrillation/flutter — has been 
associated with multiple cases of severe liver injury, 
including two cases that required liver transplanta-
tion. Dronedarone previously was found to double 
the risk of death in patients with severe heart failure 
and was approved with a REMS designed to pre-
vent its use in that patient population. Physicians 
are reminded to advise patients to contact a health 
care professional immediately with any signs of 
hepatic injury or toxicity. All patients on drone-
darone should get periodic hepatic serum enzymes 
especially during the first 6 months of therapy.

The FDA has approved a new treatment for 
head lice. Spinosad is an insecticide originally 
derived from a naturally occurring soil bacterium. 
The 0.9% topical suspension was shown to be 
effective in two Phase 3 active-control, randomized 
studies in which 86% of patients treated with the 
active drug were lice free after 14 days compared 
to 44% of controls. The product should not be 
used in children under 6 months of age because 
it contains benzyl alcohol. Spinosad is applied 
as a single 10-minute application which may be 
repeated in one week if lice are seen. It will be 
marketed by ParaPro LLC as Natroba.   n


