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Synopsis: Frontal lobe dysfunction may presdispose people to have 
psychogenic nonepileptic seizures; this dysfunction can be measured by 

analyzing a brief period of the awake EEG.

Source: Knyazeva MG, et al. Psychogenic seizures and frontal disconnection: EEG syn-
chronization study. J Neurol Neurosurg Psychiatry 2011;82:50-58.

KNYAZEVA AND HER COLLEAGUES USED EEG IN A NOVEL WAY TO LOOK FOR 
differences in brain wave activity in people with psychogenic nonepi-

leptic seizures (PNES). Like epileptic seizures, nonepileptic psychogenic 
seizures are episodes of transient neurological dysfunction. However, un-
like epileptic seizures, PNES occur without the simultaneous, abnormal, 
evolving electrical potentials that are recorded during epileptic seizures. 
The lack of changes during the event (aka, the ictus) is one of the features 
of PNES that distinguishes it from other nonepileptic events like syncope. 
In short, the EEG is normal during PNES. EEG, and very often video-
EEG, is the medical test that is most helpful when trying to differentiate 
between these types of events.

Knyazeva et al used the EEG in a novel way. Instead of looking at the 
ictal EEG (i.e., the EEG during the ictus), they looked at a 3-4 minute seg-
ment of awake-only EEG. They analyzed the interictal (between event) 
EEG, looking for patterns of synchronization between the hemispheres. 
They studied 13 patients with PNES and compared these to age- and sex-
matched controls (people without seizures). They found that in the group 
with PNES, there was a hypersynchronization of brain wave activity in 
the left frontotemporal, left parietotemporal, and left central brain regions. 
They concluded that interictal EEG, when analyzed in this way, suggests 
that there is a brain substrate for PNES. Further, the region of abnormality 
may reside in the left frontal lobe. In short, the frontal lobe dysfunction 
may predispose the person to PNES.



74      June 2011

■ COMMENTARY

PNES largely has replaced the older term pseudo-sei-
zures. The reason for this is simple: the prefix pseudo- 
suggests that the seizures are “fake.” In other words, a 
person who has PNES is “faking it.” This could not be 
further from the truth in the vast majority of instances. 
Although true malingering is rarely encountered, most 
people with PNES are experiencing a somatization disor-
der, which falls under the broader category of conversion 
disorder. In other words, the person is subconsciously 
manifesting a psychic trauma in a physical way.

PNES is a relatively common illness. It can occur at 
any age (ranges include as young as 4 years old to 77 
years old). The prevalence of PNES is estimated to be 
0.5% of the general population. In comprehensive epi-
lepsy centers, up to 20%-50% of patients will carry the 
diagnosis of PNES, whether as a sole diagnosis or in com-
bination with epileptic seizures. Fifty percent to 70% of 
people with PNES have an associated psychiatric illness. 

PNES and epileptic seizures can be difficult to dis-
tinguish from each another. Video-EEG records both 
the clinical manifestation of the event and the electroen-
cephalogram. Both are then reviewed and carefully ana-
lyzed. Although there are pitfalls to the analysis, in most 
instances, this technology can separate epileptic seizures 
from PNES.

In their paper, the authors suggest that the EEG be-
tween events is also important. By analyzing this, there 
may be subtle differences in brain wave patterns. These 
differences suggest that there is a brain substrate for 
PNES. Their findings (primarily in the left frontal lobe; 

more specifically the prefrontal region) are similar to oth-
er reports of prefrontal dysfunction. For instance, prefron-
tal activation has been shown to occur in other conversion 
disorders like psychogenic paralysis (using functional 
MRI and positron emission computed tomography stud-
ies). In short, the findings coincide with other studies of 
somatization disorders.

This idea is not new. For many years, PNES has been 
observed to occur after traumatic brain injury. PNES have 
also occurred in people with prior CNS infection, stroke, 
and demyelinating disease. The most common associa-
tion is between PNES and another psychiatric illness like 
depression or anxiety.

The authors admit that their study is limited. The popu-
lation is small in number. Most of the study patients were 
taking medication (most often a benzodiazepine) and con-
trols were not. Benzodiazepines cause changes in EEG 
— increase in frontal lobe fast frequencies. It is possible 
that the benzodiazepines were responsible for the subtle 
changes in recorded synchronization.

All patients had video-EEG to confirm the diagnosis of 
PNES. However, it is not clear whether some of them also 
may have had epilepsy. This is an important distinction 
to make, especially since the two conditions can overlap.

Finally, it is not clear whether the observed changes 
could be due to a psychiatric illness. Focal dysfunction, as 
measured by functional brain imaging, has been reported 
in people with depression. Most often, this has been re-
ported in the right hemisphere. In other words, the focal 
brain synchronization that Knazeva reported could indi-
cate a brain substrate for the psychiatric illness, and not 
PNES.

It is clear that more study is needed. Careful analysis of 
interictal EEG may reveal abnormalities in many different 
medical illnesses. They also may occur as a result of med-
ications that are active in the central nervous system. By 
studying these differences carefully, scientists may un-
cover information that expands the understanding of ill-
nesses like PNES. Improved diagnostic testing may lead 
to earlier diagnosis, and ideally, improved treatments.   ■
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Synopsis: Primary systemic amyloidosis is often 
complicated by painful, sensory, and autonomic  
neuropathy. 
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Source: Matsuda M, et al. Peripheral nerve involvement in primary 
systemic AL amyloidosis: A clinical and electrophysiological study. 
Eur J Neurol 2011;18:604-610.

WHAT IS THE EXTENT AND NATURE, CLINICALLY AND ELEC-
trophysiologically, of peripheral nerve involvement 

in primary systemic AL amyloidosis? To address these 
questions, a retrospective review was undertaken of 43 
such patients, previously untreated, admitted between 
April 2002 and June 2008 to the Department of Medicine, 
Shinshu University School of Medicine, Matsumoto, Ja-
pan. Diagnosis was based on tissue biopsy confirmation 
of amyloid deposition using Congo red and immunohisto-
chemical staining. Records reviewed included the neuro-
logical examination, electrodiagnostic studies, past medi-
cal history, and blood and urine studies. Statistical analysis 
was provided by Student’s t-test and Mann–Whitney’s U 
test with P < 0.05 considered statistically significant.

Neuropathic involvement, either mononeuropathy, 
polyneuropathy, or autonomic neuropathy, was evident in 
15 patients (34.9%), including nine men and six women, 
with a mean age of 57.9 years and a mean disease dura-
tion of 14.7 months. Polyneuropathy was diagnosed in 11; 
in two of these it was the presenting symptom. Bilateral 
carpal tunnel syndrome was present in four, including one 
with polyneuropathy. Autonomic symptoms, encompass-
ing orthostatic hypotension, hypohydrosis, impotence, 
urinary incontinence, and alternating diarrhea and consti-
pation, were present in eight, only one of whom had nei-
ther polyneuropathy nor carpal tunnel syndrome. In all, 
sensory symptoms were predominant, with muscle weak-
ness in the distal legs present in only three elderly pa-
tients. None had cranial nerve involvement. Electrodiag-
nostically, the polyneuropathy was predominantly axonal 
in nature, with decreased motor and sensory amplitudes 
but only minimal prolongation of terminal motor laten-
cies and mild slowing of motor and sensory nerve con-
duction velocities compared to normal controls. Neuropa-
thy is common in primary systemic AL amyloidosis and 
resembles that seen with the late-age-onset transthyretin-
type of familial amyloid polyneuropathy.

■ COMMENTARY

Primary systemic AL amyloidosis is a lymphoprolif-
erative plasma cell or B-cell disorder in which fibrils of 
monoclonal light chains, derived from intact monoclonal 
light chains, fragments of light chains, or heavy chains, 
are deposited in multiple organs including the liver, kid-
ney, heart, gastrointestinal tract, and peripheral nervous 
system. Characteristic clinical findings include macro-
glossia, restrictive cardiomyopathy, proteinuria, the pres-
ence of a serum or urine monoclonal protein, and amyloid 
deposition in affected tissue, the last being the confirma-
tory test. Peripheral neuropathy is caused by amyloid 

fibril deposition within the walls of nerve vessels with 
resultant ischemia or autoantibody interaction. Usually 
progressive, distal, symmetric, predominantly sensory, 
and often painful in nature, neuropathy also affects au-
tonomic nerves as well as individual mixed nerves due 
to localized amyloid deposition (amyloidoma). Cranial 
nerves may also be affected, though almost always in as-
sociation with peripheral neuropathy.1   ■

Reference
1. Sadek I, et al. Primary systemic amyloidosis presenting with 

asymmetric multiple mononeuropathies. J Clin Oncology 
2010;28:e429-e432.
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Synopsis: Anti-neuronal antibodies can be detected in 
Sydenham’s chorea, but not in PANDAS or Tourette’s 
syndrome.

Source: Brilot F, et al. Antibody binding to neuronal surface in 
Sydenham chorea, but not in PANDAS or Tourette Syndrome. Neurol-
ogy 2011;76:1508-1513.

SYDENHAM’S CHOREA (SC) IS A FEMALE-PREDOMINANT CHILD-
hood-onset neurological disorder characterized by 

chorea, hypotonia, and psychiatric/behavioral changes 
such as emotional lability or obsessive-compulsive disor-
der (OCD). The symptoms of SC are acute or subacute 
in onset and occur in the setting of acute rheumatic fe-
ver. Tourette’s syndrome (TS), in contrast, is a chronic, 
familial, male-predominant childhood-onset motor and 
vocal tic disorder with frequent psychiatric comorbidity 
(including OCD, anxiety disorders, and attention deficit-
hyperactivity disorder). 

SC is believed to be an autoimmune disorder, attribut-
able to cross-reactivity between group A beta-hemolytic 
streptococcus (GABHS) and antigens expressed on basal 
ganglia neurons. Given the clinical similarities between 
SC and TS, it has been postulated that some cases of TS 
may have a similar underlying cause. The term PANDAS 
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(Pediatric Autoimmune Neuropsychiatric Disorders As-
sociated with Streptococcal infection) has been used to 
describe cases in which tic disorders, OCD, or related 
neuropsychiatric disorders abruptly develop and/or mark-
edly worsen after GABHS infection. Despite extensive 
study, however, a causal relationship between GABHS 
and TS/OCD has not been clearly demonstrated, and the 
existence of PANDAS remains controversial.

The goal of the current study was to test the hypothesis 
that IgG autoantibodies from patients with SC — but not 
those from patients with TS or PANDAS — would cross-
react with neuronal cell surface antigens. Serum samples 
were obtained from subjects with SC (n = 11, 9 female), 

PANDAS (n = 12, 2 female), TS (n = 11, 2 female), healthy 
controls, and children with non-inflammatory neurologi-
cal diseases. Flow cytometry (fluorescence-activated cell 
sorting) then was used to detect and quantitate antibody 
binding to neuronally differentiated SH-SY5Y cells. 

The authors found that the mean IgG cell surface bind-
ing to SH-SY5Y cells was significantly higher in the SC 
group compared with all other groups (P < 0.001). In con-
trast, IgG cell surface binding in the PANDAS and TS 
groups was similar to that of controls. The findings con-
firm the autoimmune nature of SC, but show no evidence 
to support a similar underlying cause for TS or PANDAS.

Endovascular Coiling Has Less 
Morbidity and Mortality Than 
Surgical Clipping for Unruptured 
Brain Aneurysms

Source: Brinjikji W, et al. Effect of age on outcomes of treatment 
of unruptured cerebral aneurysms. A study of the National Inpatient 
Sample 2001-2008. Stroke 2011;42:1320-1324.

NEUROLOGISTS AT THE MAYO CLINIC REVIEWED THE MOR-
bidity and mortality of patients who underwent 

treatment for unruptured brain aneurysms, based on data 
from the National Inpatient Sample (20% of all inpatient 
admissions to nonfederal hospitals in the United States) 
from 2001-2008, and compared outcomes based on type 
of treatment (coiling vs clipping) and age, in order to as-
sess the impact of these variables on outcome. Four age 
strata were evaluated — younger than 50 years, 50 to 64 
years, 65 to 79 years, and 80 years and older.  

Patients younger than 50 years undergoing coiling 
had lower morbidity rates compared to patients who 
underwent clipping (3.5% vs 8.1%; P < 0.0001), but 
there was no mortality difference (0.6% vs 0.6%). Pa-
tients between 50 and 64 years undergoing coiling had 
lower morbidity (4.0% vs 13.7%) and mortality (0.5% 
vs 1.1%) compared to clipping, as did the groups from 
65 to 79 years (morbidity = 6.9% vs 26.8%; mortality = 
0.8% vs 2.0%), and aged 80 or older (morbidity = 9.8% 
vs 33.5%; mortality = 2.4% vs 21.4%). Overall, patients 
treated with coiling had less morbidity and mortality 
than those treated with clipping, and this difference be-
came more pronounced with increasing age.   ■

Recurrent Stroke Risk After  
Complete Internal Carotid  
Artery Occlusion is Low

Source: Persoon S, et al. Symptomatic internal carotid artery oc-
clusion: Long-term follow-up study. J Neurol Neurosurg Psychiaty 
2011;82:521-526.

PERSOON AND INVESTIGATORS FROM UTRECHT, NETHER-
lands, prospectively followed 117 consecutive pa-

tients with transient or moderately disabling cerebral or 
retinal ischemia associated with ICA occlusion, present-
ing between 1995 and 1998, and followed them until 
2008. The authors determined the risk of recurrent stroke 
and other vascular events, and performed adjusted, uni-
variate regression analysis to determine significant risk-
factors. Mean age was 61 years, 80% were male, 22 un-                                 
derwent endarterectomy for contralateral ICA stenosis, 
16 underwent extracranial/intracranial bypass surgery, 
and patients were followed for a median time of 10.2 
years.  

Recurrent ischemic stroke occurred in 23 patients, for 
an annual stroke rate of 2.4% (95% CI = 1.5-3.6). Sig-
nificant risk factors for recurrent ischemic stroke were 
age (HR = 1.07), cerebral rather than retinal symptoms 
(HR = 8.0), recurrent symptoms after the occlusion (HR 
= 4.4), limb-shaking TIA on presentation (HR = 7.5), 
prior history of stroke (HR = 2.8), and leptomeningeal 
collaterals visible on angiography (HR = 5.2). The com-
posite of any vascular event occurred in 57 patients, for 
an annual rate of 6.4%. The long-term risk of recurrent 
ischemic stroke after ICA occlusion is much lower than 
all vascular events combined.   ■

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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■ COMMENTARY

Despite compelling evidence in the literature that SC 
is autoimmune in nature and related to cross-reactivity 
with GABHS exposure, the putative relationship between 
GABHS childhood neuropsychiatric disorders remains 
unclear. The findings of the current study cast further 
doubt on the hypothesis that TS and PANDAS are caused 
by autoimmune cross-reactivity with GABHS.

The authors emphasize the benefits of using live cells 
with neuronal and dopaminergic features to examine an-
tigens in their native conformational state. They also ac-
knowledge a major study limitation — that the SH-SY5Y 

cells used in the study are from human-derived neuro-
blastoma cell lines, which may have different available 
epitopes than normal dopaminergic neurons. The sex dis-
tribution with subject groups was markedly skewed, rep-
resenting a potential confounder; sample sizes also were 
relatively small, limiting the power of the study. 

In summary, this study provides further support for the 
concept of SC as an autoimmune disorder due to cross-
reactivity GABHS, but fails to show evidence to support a 
similar underlying mechanism for TS and PANDAS. The 
potential utility of antibiotic or autoimmune therapies in 
PANDAS and TS therefore remains unclear.   ■

Mechanical Endovascular  
Therapy is Therapeutic Option 
for Acute Isolated Middle  
Cerebral Artery Occlusion

Source: Rouchaud A, et al. Outcomes of mechanical endovascular 
therapy for acute ischemic stroke. A clinical registry study and 
systematic review. Stroke 2011;42:1289-1294.

INTRAVENOUS THROMBOLYSIS WITH RECOMBINANT TISSUE 
plasminogen activator (rtPA) is the standard of care 

for acute ischemic stroke, but its success in recanalizing 
large artery occlusions, specifically middle cerebral ar-
tery (MCA) occlusions, is poor. Mechanical endovascu-
lar therapies are being used around the world, but there 
are no randomized clinical trials comparing these thera-
pies with intravenous rtPA to analyze stroke outcomes. 
Investigators at Bichat University Hospital in Paris, 
France, analyzed their data from a prospective clinical 
registry and identified 47 patients with acute stroke who 
were treated with MET. In addition, they surveyed the 
literature and identified 31 previous studies involving 
a total of 1066 subjects.  In a pooled meta-analysis of 
clinical outcomes, including their own data, the overall 
recanalization rate was 79% (95% confidence interval 
[CI] = 73-84). Pooled data revealed an estimate of 40% 
(95% CI = 34-46) for favorable outcome, 28% (95% 
CI = 23-33) for mortality, and 8% (95% CI = 6-10) for 
symptomatic hemorrhage. Favorable outcome increased 
with the use of thrombolysis (OR = 1.99) and with an 
increasing proportion of patients with isolated MCA oc-
clusion (OR per 10% increase = 1.14). MET has an ac-
ceptable profile for safety and efficacy in acute ischemic 
stroke, particularly in those with MCA occlusion.   ■

Carotid Endarterectomy for  
Asymptomatic Carotid Artery  
Sstenosis Reduces Long-term 
Risk of Stroke for Patients  
75 Years of Age and Younger

Source: Halliday A, et al. 10-year stroke prevention after 
successful carotid endarterectomy for asymptomatic stenosis 
(ACST-1): A multicentre randomized trial. Lancet 2010;376:
1074-1084.

IN 2004, THE ASYMPTOMATIC CAROTID SURGERY TRIAL 1 
(ACST-1) reported the medium-term benefits of carot-

id endarterectomy (CEA) for patients who had asymp-
tomatic carotid artery stenosis (> 60%) for a period up to 
5 years. The early (30-day) risk of stroke or death from 
surgery was 3% in that trial. The authors now provide a 
long-term follow-up study of 3120 patients who were 
randomly assigned to CEA or medical therapy between 
1993 and 2003, and followed up until death or for a me-
dian among survivors of 9 years. 

Excluding perioperative events and non-stroke mor-
tality, stroke risks (CEA vs medical) were 4.1% vs 10.0% 
at 5 years and 10.8% vs 16.9% at 10 years, with a ratio 
of stroke incidence rates of 0.54 (P < 0.0001). Sixty-two 
vs 104 had a disabling or fatal stroke, and 37 vs 84 oth-
ers had a non-disabling stroke. Medications were similar 
in both groups, and were predominantly antithrombotic 
and antihypertensive medications. Benefits were signifi-
cant for those on or not on lipid-lowering medications, 
and both for men and women up to age 75 years at entry, 
but not for older patients.   ■

Stroke Alert (continued)
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Synopsis: Chronic fatigue syndrome, as defined by 
clinical symptoms, may improve with a combination of 
behavior thrapy and graded exercise. 

Source: White PD, et al. Comparison of adaptive pacing therapy, 
cognitive behavior therapy, graded exercise therapy, and specialist 
medical care for chronic fatigue syndrome (PACE): A randomized 
trial. Lancet 2011;377:823-836.

CHRONIC FATIGUE SYNDROME (CFS) IS A SYNDROME DEFINED 
by the presence of disabling fatigue in the absence 

of an alternative diagnosis. The prevalence of CFS is be-
tween 0.2% and 2.6% worldwide and the prognosis is poor 
if left untreated. Because CFS is a disorder with no scien-
tifically established etiology, treatment often is attempted 
by treating the fatigue and providing supportive, symp-
tomatic care. Prior small studies have demonstrated that 
cognitive behavioral therapy (CBT) and graded exercise 
therapy (GET) may be effective for treating CFS. How-
ever, no large trials were performed and CFS advocacy 
groups have reported that CBT and GET may be harmful. 
These groups have recommended adaptive pacing therapy 
(APT). The authors performed a randomized trial to com-
pare the effectiveness of CBT, GET, and APT added to 
specialist medical care (SMC), and SMC alone. 

SMC was provided by physicians with expertise in 
CFS. Subjects all received standard advice, such as in-
structions on avoiding extremes of activity and getting 
adequate rest. SMC physicians also were allowed to use 
pharmacotherapy to treat individual symptoms. CBT was 
done on the basis of the fear avoidance theory of CFS, 
which regards CFS as being reversible and associated 
with abnormal cognitive and behavioral responses. GET 
was performed based on the deconditioning and exercise 
intolerance theories of CFS and was accomplished by 
gradually escalating mild aerobic activity. APT was based 
on the theory that CFS is organic and irreversible and for 
whatever reason, results in a finite amount of available 
energy. APT focused on achieving optimum adaption to 
CFS, teaching subjects to maintain activity diaries and to 
avoid “overdoing it” by not undertaking activities that de-
mand more than 70% of subjects’ perceived energy limit.

Of the 3158 patients screened for eligibility, only 641 
were able to be randomly allotted to treatment groups. 
One hundred sixty patients received APT+SMC, 161 re-

ceived CBT+SMC, 160 received GET+SMC, and 160 
received SMC alone. Due to the nature of the study de-
sign, subjects were not blinded to treatment type received. 
Baseline characteristics of the groups were generally sim-
ilar, with overall mean age of 38, duration of illness of 32 
months, 77% female and 92% white. 

Compared with SMC alone, mean fatigue scores at 
52 weeks were lower in the CBT and GET groups, but 
not in the APT group. Compared with SMC alone, mean 
physical function scores were higher in the CBT and GET 
groups, but not in the APT group. Serious adverse events 
were very rare (< 2%) in all groups. The authors conclud-
ed that CBT and GET can be safely added to SMC to 
moderately improve outcomes in CFS, but APT is not an 
effective addition.

■ COMMENTARY

CFS is a diagnosis that is defined purely on clini-
cal symptoms. Many neurologists are quite dubious of 
whether CFS is a “real disease” or a manifestation of de-
pression or another psychiatric or psychological process. 
Of course, fatigue can be caused by many symptoms, and 
before labeling a patient with CFS, primary medical and 
neurological causes should be excluded with appropriate 
testing. Whatever the cause of CSF is eventually deter-
mined to be, there are many patients who clearly experi-
ence disabling chronic fatigue and often end up in the care 
of a neurologist. Once alternative diagnoses, including 
sleep disorders, are excluded, my approach is not to focus 
on the “why” but on the “what to do.” Pharmacotherapy 
is certainly an option. Stimulants, antidepressants, and 
amantadine all play a role. In this paper, we learn that rec-
ommending a submaximal escalating exercise program 
and CBT are useful additions to standard therapy. These 
therapies are safe and moderately effective. Patients with 
CFS should be encouraged to participate in basic aerobic 
exercise regimens and to consider CBT. Research into the 
etiology of this disorder is ongoing, but there are effective 
strategies that can be recommended even without under-
standing the underlying cause.   ■
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Synopsis: The King-Devick test, if validated in future 
studies, has the potential of becoming a standard side-
line method for identifying athletes who have sustained 
a brain injury.

Source: Galetta KM, et al. The King-Devick test as a determinant 
of concussion in boxers and MMA fighters. Neurology 2011;76:
1456-1462. 

HEAD IMPACT AMONG BOXERS AND MIXED MARTIAL ARTS 
(MMA) fighters is common. At the ringside, dis-

tinguishing incidental blows from those producing brain 
dysfunction is important in protecting the athletes from 
receiving a second significant head injury, avoiding the 
second impact syndrome, and potentially, preventing the 
long-term consequences of brain trauma. To be useful, the 
test must be easy and quick to administer, be reliable in 
identifying dysfunction, have test-retest reliability, and be 
predictive of future outcome.

The King-Devick (K-D) test has been proposed as a 
means for ringside assessment of neurologic function. 
It measures the speed of rapid number naming, and as-
sesses eye movements, attention, and language. A series 
of single-digit numbers are read aloud from left to right 
on three test cards. The test is well adapted for use at the 
ringside, since it takes less than 2 minutes to administer. 
Reliability in identifying abnormalities was established in 
this study by comparison to a more comprehensive exam, 
the Military Acute Concussion Evaluation (MACE). Test-
retest reliability was measured by testing each boxer 
twice, within 15 minutes prior to the sparring session, by 
the same examiners.

Boxers were amateurs recruited by their gym manag-
er and participated in a 3-round sparring session. MMA 
fighters participated during a sanctioned MMA event. 
Data were collected for a total of 39 participants — 27 
boxers and 12 MMA fighters. Eight of the 39 participants 
(7 boxers and 1 MMA fighter) sustained head trauma dur-
ing their respective events. Head trauma was defined as 
overt blows to the head with or without loss of conscious-
ness; observation was made by an independent physician 
with prior ringside experience and expertise in boxing and 
MMA, and the K-D test was administered independently 
by another individual who was, for the most part, blinded 
to the clinical status.

Post-fight K-D scores were significantly worse for 
those with head trauma during the match, particularly for 
those having loss of consciousness. The post-fight K-D 
scores correlated well with post-fight MACE scores. 
Worsening of K-D scores by > 5 seconds was noted only 
among participants with head trauma. High levels of test-
retest reliability were observed. 

■ COMMENTARY

This is one of the first studies of its kind to attempt 
to identify and validate a rapid sideline screening test for 
the detection of concussion in athletes of contact sports. 
Given the massive media attention over sports-related 
concussion, and considering that our current guidelines 
for concussion management are not evidence-based, it is 
important that studies of this sort merit attention, valida-
tion, and replication. It is clear that a quick and practical 
objective sideline determination of neurological dysfunc-
tion after head impact is necessary. A significant strength 
of this study is the high degree of test-retest reliability for 
the K-D test. Worsening of K-D score by more than 5 sec-
onds was a characteristic noted only among those partici-
pants with head trauma, suggesting this objective change 
as a threshold for further exploration as one criterion for 
removing an athlete from further play. 

A major limitation of the study is that it does not relate 
the findings to near- or long-term outcomes, nor is it cor-
related to other symptoms of concussion. It does not ad-
dress when it is safe to return the athlete to play. It should 
be noted that one of the study authors owns stock in the 
K-D testing company, and has a patent pending on the 
very test this study is attempting to validate. Nevertheless, 
the current data suggest that the K-D test is a practical 
sideline tool that is both accurate and reliable in detecting 
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significant head trauma in athletes. If further studies can 
validate these preliminary findings, the K-D test will be 
a strong candidate as a rapid sideline screening test for 
concussion.   ■

CME Question
71. Which of the following is true about psychogenic non-epileptic 

seizures (PNES)?

a. Patients with PNES have a known psychiatric condition.

b. PNES may be familial.

c. PNES often occurs in patients with epileptic seizures.

d. PNES can be diagnosed from the clinical history.

72. Primary systemic (AL) amyloidosis

a. affects nerves in approximately one-third of patients.

b. never causes autonomic symptoms.

c. always causes carpal tunnel syndrome.

d. frequently involves cranial nerves.

e. All the above are true

73. Antibody binding to neuronal cell surface antigens has been 
most clearly demonstrated in which of the following?

a. Sydenham’s chorea

b. Tourette’s syndrome

c. PANDAS

d. Non-inflammatory neurological diseases

74. Which of the following modalities has been demonstrated in a 
randomized trial to be effective in reducing fatigue in patients 
with chronic fatigue syndrome?

a. Adaptive pacing therapy

b. Biofeedback therapy

c. High intensity cardiac fitness program

d. Psychodynamic therapy

e. Graded exercise therapy

75. The King-Devick test measures:

a. speed and accuracy of eye movements.

b. attention span.

c. short-term memory.

d. All of the above

76. Endovascular coiling carries a lower risk of morbidity and 
mortality than surgical clipping in patients treated for unrup-
tured intracranial aneurysms.

a. True

b. False

77. The risk of recurrent ischemic stroke in patients with com-
plete, symptomatic ICA occlusion is higher than in patients 
with a high-grade ICA stenosis.

a. True

b. False

78. Mechanical endovascular therapy for ischemic stroke has been 
proven to be safe and effective in randomized clinical trials. 

a. True

b. False

CME Instructions
• Physicians participate in this continuing medical edu-

cation program by reading the articles, using the pro-
vided references 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 incor-
rectly, 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 provided to rceive a credit letter. 
When an evaluation form is received, a credit letter 
will be mailed to the participant.

CME Objectives
Upon completion of this educational activity, partici-

pants 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: 71. c, 72. a, 73. a, 74. e, 75. d, 76. a, 77. b, 78. b.
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Rethinking  
Postmenopausal HRT

Source: LaCroix AZ, et al. JAMA 2011; 
305:1305-1314.

THE FINAL RESULTS OF THE WOMEN’S 
Health Initiative trial (WHI) may not 

be the end of the story. Much-anticipated 
favorable cardiovascular outcomes from 
hormone replacement therapy (HRT) 
were conspicuously absent from the trial 
results at 7.1 years; when coupled with 
increases in stroke, thrombotic events, 
and breast cancer, most clinicians walked 
away from HRT. But the story doesn’t 
end there.

Remember that the mean age of the 
WHI participants was 63 years; hence, 
most of the study subjects were more 
than a decade postmenopausal, not rep-
resentative of the patients who typically 
seek relief of menopausal symptoms dur-
ing the perimenopause and early meno-
pausal years (usually ages 50-52 years). 

The WHI included a large subset of 
hysterectomized women (n = 10,739) 
who received only estrogen therapy (i.e., 
no progestin). LaCroix et al report on ex-
tended post-trial follow-up of this popu-
lation, adding another 5.8 years of obser-
vation to the original mean 5.9 years of 
the clinical trial.

At the 10.7 year mark, some of the 
initially described differences between 
estrogen and placebo were eradicated.
Risk of coronary heart disease (CHD), 
deep vein thrombosis, stroke, hip frac-
ture, and total mortality were not statis-
tically significantly different in the two 
populations, even though initial results 
indicated some detrimental estrogen ef-
fects. At 10.7 years, there was a statisti-

cally significant 23% lower risk of breast 
cancer in women receiving estrogen 
replacement than placebo. As has been 
noted in previous recent publications 
about the WHI, younger women (age 
50-59 years) had neutral or favorable 
outcomes for CHD, myocardial infarc-
tion, and total mortality, whereas older 
women incurred negative effects. Young 
(age 50-59 years) symptomatic women 
should have such considerations incor-
porated into decisions about HRT.   �

The Pistachio Diet for 
Erectile Dysfunction

Source: Aldemir M, et al. Int J Impot Res 
2011;23:32-38.

ERECTILE DYSFUNCTION (ED) IN MID-LIFE 
males is recognized to stem most 

often from endothelial dysfunction, a 
commonplace consequence of dyslipid-
emia, diabetes, hypertension, or cigarette 
smoking. Pistachios have been shown 
to improve lipid fractions, but have not 
been studied in reference to functional 
improvement in endothelial function. To 
that end, Aldemir et al studied 17 men 
with established ED.

Study subjects ingested about 3½ 
ounces (570 kcal) of pistachios daily at 
lunch for 3 weeks. No other health in-
terventions were used and subjects were 
asked to maintain similar exercise and 
other dietary patterns unchanged. At base-
line and 3 weeks, the International Index 
of Erectile Function (IIEF) score and pe-
nile Doppler ultrasound were measured. 

Compared to baseline, there was a 
statistically significant and clinically rel-
evant increase in the IIEF score (from 36 

at baseline to 54 at 3 weeks). Penile flow 
velocity improved by more than 20%. As 
had been confirmed in prior studies, fa-
vorable effects on total cholesterol, LDL, 
and HDL were seen.

The authors attributed the positive 
effects of pistachios potentially to anti-
oxidant effects, as well as healthful lipid 
effects, the latter of which has previ-
ously been shown to promptly improve 
endothelial function. Because the stud-
ied “dose” of pistachios has substantial 
caloric impact (almost 600 calories), di-
etary restriction of other components for 
some patients might be necessary if they 
desire to add this amount of pistachios to 
their menu.   �

Vitamin D and  
Hypertension

Source: Bhandari SK, et al. J Clin Hy-
pertens 2011;13:170-177.

LET’S MAKE THIS SIMPLE: VITAMIN D 
deficiency causes EVERYTHING. 

Well, at least that’s the way things seem 
these days. In addition to the widespread 
awareness that insufficient vitamin D 
— as demonstrated by measurement of 
serum 25-hydroxy-vitamin D — is ram-
pant, maladies from all spheres of medi-
cine are increasingly recognized to be as-
sociated, to one degree or another, with 
vitamin D. Today, it is hypertension.

Bhandari et al begin their discussion 
of the relationship between vitamin D 
and hypertension (HTN) by pointing 
out that as many as 40% of U.S. adults 
are vitamin D deficient. Epidemiologic 
analyses suggest that all-cause mortal-
ity is lower in vitamin D supplemented 
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persons. Because vitamin D is involved 
with the renin-angiotensin-aldosterone 
system, it does not require a great stretch 
of the imagination to visualize a vitamin 
D-HTN linkage.

The data studied by the authors include 
2,722 adult members of the Southern 
California Kaiser Permanente health care 
system. Rates of HTN were compared 
with quartiles of vitamin D. A linear and 
inverse relationship between vitamin D 
status and HTN was observed, such that 
individuals in the lowest vitamin D quar-
tile were almost three times as likely to 
have HTN as those in the highest quartile. 

Whether vitamin D supplementation 
could improve blood pressure or prevent 
development of HTN remains to be deter-
mined. In the meantime, add another item 
to the growing list of health issues in some 
way linked to vitamin D status.   �

Bromocriptine for 
Type 2 Diabetes

Source: DeFronzo RA. Diabetes Care  
2011;34:789-794.

BROMOCRIPTINE (BRO) IS A NEW AND  
novel treatment for type 2 diabe-

tes (DM2). In contrast to other classes 
of DM2 pharmacotherapy, which act at 
well-defined receptor sites to induce in-
sulin secretion or improve insulin sensi-
tivity, BRO works in a more global fash-
ion by resetting levels of dopaminergic 

and sympathetic tone within the central 
nervous system (CNS). For example, el-
evation of hypothalamic dopamine lev-
els reduces sympathetic nervous system 
activity resulting in improved glucose 
tolerance, reduced free fatty acids, and 
enhanced insulin sensitivity. The CNS ef-
fects can be harnessed by ingesting BRO 
in a rapid-release form (the form cur-
rently approved for DM2 treatment) in 
the morning, which is believed to reduce 
metabolic consequences of the morning 
dopamine decline often seen in diabetics.  

A large (n = 3,070) 1-year random-
ized, placebo-controlled trial added BRO 
to various diabetes regimens, including 
diet, oral agents, and/or insulin. The BRO 
treatment group enjoyed a 40% reduc-
tion in the pre-specified cardiovascular 
endpoint (a composite of myocardial in-
farction, stroke, death, coronary revascu-
larization, and hospitalization for angina 
or congestive heart failure). Although 
the mechanism by which BRO results in 
improved cardiovascular outcomes is un-
certain, reductions in blood pressure and 
heart rate might be contributors. BRO is 
generally well tolerated and provides an-
other category of treatment that may be 
used in combination with essentially any 
other diabetes medication.   �

Amitriptyline vs  
Duloxetine for  
Diabetic Peripheral 
Neuropathic Pain

Source: Kaur H, et al. Diabetes Care 
2011;34:818-822.

DIABETIC PERIPHERAL NEUROPATHIC PAIN 
(DPNP) is challenging because not 

only does it induce a substantial pain bur-
den, but also the pain is typically worse 
at night — resulting in sleep deprivation 
— and exacerbated by activity, compro-
mising the ability for patients to perform 
the exercise that is so critical in weight 
maintenance. Although only two drugs 
have received specific FDA approval for 
management of DPNP (pregabalin, dulox-
etine), clinicians often use drugs off-label, 
including amitriptyline. Few head-to-head 
trials are available with which to compare 
various commonly used agents.

Kaur et al performed a double-blind 
crossover trial of amitriptyline (up to 50 
mg/d) vs duloxetine (up to 60 mg/d) in 

58 study subjects. The primary outcome 
was patient-assessed global efficacy at 6 
weeks. 

The outcomes with duloxetine and ami-
triptyline were essentially equivalent, and 
tolerability was also quite similar, although 
dry mouth was statistically significantly 
more common with amitriptyline. Compa-
rable improvement in sleep was also seen 
with both medications. Since amitriptyline 
is available generically at a low price, it 
presents a viable therapeutic alternative for 
patients whose dry mouth is not a limiting 
adverse effect.   �

Testosterone  
Replacement in  
Diabetes and the  
Metabolic Syndrome

Source: Jones TH, et al. Diabetes Care 
2011;34:828-837.

BOTH METABOLIC SYNDROME (MBS) AND 
type 2 diabetes (DM2) have been 

consistently found to be associated with 
low testosterone (TST) levels. Several 
new formulations of topical TST have 
become available in the last few years, 
simplifying treatment of hypogonadism. 
Jones et al studied the effects of TST 2% 
gel daily applications in hypogonadal men 
with MBS or DM2 treated for 1 year.

TST replacement produced numerous 
favorable effects in these hypogonadal 
men, including improvements in insulin 
resistance, a reduction in A1c, and lower 
LDL and lipoprotein A. Decreased libido 
and reduced sexual function are the most 
common presenting symptoms of hypogo-
nadism, and numerous clinical trials have 
confirmed a prompt, sustained favorable 
response in these domains, which was 
similarly confirmed in this trial.  

Tolerability of TST 2% gel was similar 
to placebo. When adverse effects did oc-
cur, more than 96% were considered mild 
or moderate. Cardiovascular (CV) events 
were seen more often in the placebo 
group, a reassuring finding since another 
trial published recently found a disarm-
ingly marked increase in CV events in 
frail, senior men treated with TST. 

In addition to improving target symp-
toms for which hypogonadal men seek 
relief, TST replacement can provide sev-
eral other favorable metabolic effects in 
persons with DM2 or MBS.   �
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birth control pills and VTE; ACE inhibitors and 
breast cancer risk; spending on pharmaceuticals; 
and FDA actions.

Calcium supplements and MI risk
Do calcium supplements increase the risk of 

myocardial infarction (MI)? Researchers from New 
Zealand recently reanalyzed data from the Women’s 
Health Initiative (WHI) in an attempt to answer this 
question. In 2008 the same group published a ran-
domized, placebo-controlled trial of calcium supple-
ments in nearly 1500 healthy postmenopausal women 
that showed upward trends in cardiovascular event 
rates with calcium use (BMJ 2008;336:262-266). 
The same group subsequently carried out a meta-
analysis of cardiovascular events in randomized, 
placebo-controlled trials of women taking calcium 
supplementation without vitamin D. In that study, 
calcium supplementation significantly increased the 
risk of MI by about 30% (BMJ 2010;341:c3691). 
Although these studies garnered some interest, they 
were also viewed with skepticism, and most physi-
cians, especially in this country, did not change their 
practice of recommending calcium supplementation 
for postmenopausal women. The New Zealand group 
then turned to the WHI data, a rather strange place 
to look considering that one of the main outcomes of 
WHI was the finding of no adverse effect of calcium 
and vitamin D on cardiovascular risk. However, the 
researchers found one major caveat: WHI did not 
consider whether women were taking calcium on their 
own prior to entry into the study. The New Zealand 
group got access to the original NIH data and were 
able to tease out women who were not using personal 
calcium supplements at randomization. They found 
nearly 17,000 women who fit that category. Women 

in this subgroup who were randomized to calcium 
and vitamin D had small but significant increased 
risk for cardiovascular events with hazard ratios that 
ranged from 1.13-1.22 (P = 0.05 for clinical MI or 
stroke, P = 0.04 for clinical MI or revascularization). 
When the WHI data were added to the previously 
done meta-analysis of three placebo-controlled trials, 
calcium and vitamin D were found to increase the 
risk of MI (relative risk [RR] 1.21 [95% confidence 
interval [CI] 1.01-1.44]; P = 0.04), stroke (1.20 [CI 
1.00-1.43], P = 0.05), and the composite of MI or 
stroke (1.16 [CI 1.02-1.32], P = 0.02). Trial level data 
was available for more than 28,000 women who were 
randomly assigned to calcium plus vitamin D or pla-
cebo. Calcium or calcium plus vitamin D increased the 
risk of MI (RR 1.24 [CI 1.07-1.45], P = 0.004) and 
a composite of MI or stroke (1.15 [CI 1.03-1.27], P 
= 0.009). The authors conclude that calcium supple-
ments with or without vitamin D modestly increase 
the risk of cardiovascular events, especially MI. They 
suggest that a reassessment of the role of calcium 
supplementation in osteoporosis management is war-
ranted (BMJ 2011;342:d2040 doi:1136/BMJ.d2040, 
published April 19, 2011). This study has been hotly 
debated and was even criticized in an editorial in the 
same issue of BMJ. Nonetheless there is a bit of irony 
in using WHI data, which are largely responsible for 
millions of women stopping hormone replacement 
therapy, to show a relationship between calcium and 
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cardiovascular disease disease. There is no sugges-
tion in any of these data that dietary calcium leads to 
adverse events. It is postulated that the rapid increases 
in calcium that occur with calcium supplementation 
may somehow play a role in increased cardiovascular 
risk.

Birth control pills and VTE risk
A progestin commonly used in birth control pills 

may increase the risk of venous thromboembolism 
(VTE). A recent report suggests that women taking 
oral contraceptives containing drospirenone may 
be at increased risk of VTE compared to women 
taking contraceptives containing other progestins. 
Two studies were recently published in BMJ. The 
first was a case-controlled study of U.S. women that 
showed that women taking drospirenone-containing 
contraceptives were twice as likely to develop nonfa-
tal VTE compared to women taking levonorgestrel 
(BMJ 2011;342:d2151). The other study, a case-con-
trolled study of British women, showed a three-fold 
higher rate of VTE with drospirenone-containing 
contraceptives compared to levonorgestrel (BMJ 
2011;342:d2139). Oral contraceptives containing 
drospirenone include Yaz, Yasmin, and Angeliq.

ACE inhibitors and breast cancer risk
Researchers at UCLA and Kaiser Permanente in 

northern California recently published data suggest-
ing that angiotensin converting enzyme inhibitors 
(ACEi) may increase the risk of breast cancer recur-
rence in breast cancer survivors. Using a database 
of nearly 1800 women with a history of breast can-
cer, there were 292 recurrences, 174 breast cancer 
deaths, and 323 total deaths. Twenty-three percent 
of the women in the study were exposed to either a 
beta-blocker or an ACEi. ACEi exposure was associ-
ated with breast cancer recurrence 1.5 times baseline 
(HR 1.56, 95% CI 1.02-2.39, P = 0.04) but not 
increased cause-specific or overall mortality. Beta-
blocker exposure was associated with lower hazard 
of recurrence and cause-specific mortality. There was 
no dose-response with either medication. When a 
beta-blocker was combined with an ACEi, there was 
a lower hazard ratio for recurrence than with ACEi 
alone. The authors suggest that ACEis may be asso-
ciated with an increased risk of breast cancer recur-
rence; although beta-blockers may be somewhat 
protective, more research is needed (Breast Cancer 
Res Treat, published online, DOI: 1007/s10549-
011-1503-3). Beta-blockers have been shown to be 
protective against breast cancer recurrence in other 
studies, but the ACEi findings were unexpected. 

Spending on U.S. pharmaceuticals
Spending on pharmaceuticals in the United States 

grew at its smallest level in years in 2010, accord-
ing to a report by the IMS Institute for Healthcare 
Informatics. Pharmaceutical spending increased 
2.3% in 2010 compared to 5.1% in 2009. Generics 
dominated the pharmaceutical market in 2010 mak-
ing up 78% of total market share compared to 63% 
in 2006. Of the top 25 drugs by volume, only three 
were brand-name products: atorvastatin (Lipitor), 
clopidogrel (Plavix), and montelukast (Singulair). 
By spending dollars, however, Lipitor was the top 
grossing product at $7.2 billion in 2010, down from 
$7.6 billion in 2009. Esomeprazole (Nexium) was 
second at $6.3 billion, while Plavix ranked third at 
$6.1 billion. The domination of generics is of major 
concern to the pharmaceutical industry since there 
are few new drugs in the development pipeline and 
several high-profile drugs are due to lose protection 
soon. Foremost among these is Pfizer’s Lipitor. Pfizer 
has been battling to maintain its patent protection, 
but generic manufacturer Watson Pharmaceuticals is 
expected to introduce the first generic atorvastatin in 
November of this year. Likewise, Merck’s Singulair 
will likely lose its patent protection next year. The 
economy also has played a role in the decrease in 
pharmaceutical spending as the total volume of 
medicines consumed decreased 0.5% in 2010 along 
with a decrease in the number of doctor office visits 
of 4.2%. This extends a decline that began in mid 
2009 — likely due to higher unemployment and ris-
ing health care costs.

FDA actions
The FDA has approved rituximab (Rituxan) for the 

expanded indication to treat Wegener’s granulomato-
sis and microscopic polyangiitis, two rare vasculitides. 
The effectiveness of rituximab was demonstrated in a 
single control trial in which 197 patients with either 
condition were randomized to rituximab plus gluco-
corticoids or oral cyclophosphamide plus glucocor-
ticoids. After 6 months, 64% of the patients treated 
with rituximab had a complete remission compared 
to 53% of patients treated with cyclophosphamide. 
Rituximab is manufactured by Genentech.

The FDA has approved gabapentin enacarbil 
for the treatment of moderate-to-severe restless leg 
syndrome. The approval was based on two 12-week 
clinical trials in adults showing the effectiveness of 
the drug vs placebo. Gabapentin enacarbil is for-
mulated as a once a day extended-release tablet. It 
is marketed by GlaxoSmithKline and Xenoport as 
Horizant.  �
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