
An Epidemic of Bell’s Palsy
A B S T R A C T  &  C O M M E N T A R Y

Source: Mutsch M, et al. Use of the inactivated intranasal influenza 
vaccine and the risk of Bell’s palsy in Switzerland. N Engl J Med.

2004;350:896-903.

This paper examined the risk of bell’s palsy after intro-
duction of an inactivated intranasal influenza vaccine in

Switzerland. Mutsch and associates used a matched case-control
study and a case-series analysis. They contacted all primary care
physicians; ear, nose, and throat specialists; and neurologists in
German-speaking regions of Switzerland and asked them to identi-
fy cases of Bell’s palsy diagnosed in adults between October 1,
2000, and April 30, 2001. These patients were each matched with
control patients according to age, date of clinic visit, and physician.
The vaccination information was provided by the physicians. 

Mutsch et al identified a total of 773 patients with Bell’s palsy.
They enrolled 412 of the 773 patients in the study and matched
them with 722 control patients. In the case-control study, they
found that 68 patients with Bell’s palsy and 8 controls had received
the intranasal vaccine. In contrast to parenteral vaccines, the
intranasal vaccine increased the risk of Bell’s palsy with an adjusted
odds ratio of 84.0. The relative risk of Bell’s palsy was estimated to
be 19 times the risk in controls, with the period of highest risk being
31-60 days after vaccination.

■■ COMMENTARY
This study raises a number of very interesting issues. Mutsch et al

have unequivocally demonstrated a marked increase in Bell’s palsy
following intranasal administration of an inactivated influenza vac-
cine. This led to a discontinuation of the clinical use of the vaccine.
The risk was greatest in the second month after intranasal vaccina-
tion. About 1 in 5 patients described in this study had an incomplete
recovery, consistent with other reports. The means of which an inacti-
vated vaccine could lead to Bell’s palsy is not clear. Two possibilities
have been considered concerning the mechanism of this increase.
The first is that this may represent an autoimmune process. The vac-
cine contained adjuvant Escherichia coli heat-labile toxin that may be
an inflammatory mediator, but preclinical research on its toxicologic
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characteristics did not support this idea. A second possi-
bility is that the intranasal administration of the vaccine
might have led to activation of herpes simplex virus,
which may be latent in the geniculate ganglion. There is a
substantial body of evidence implicating herpes simplex
in the pathogenesis of Bell’s palsy. In particular, there
was one study in which herpes simplex virus DNA was
identified in endoneural fluid and muscle taken from
patients with Bell’s palsy. The delayed onset of Bell’s
palsy 1 month after the vaccinations could be compatible
with either an autoimmune process or reactivation of
latent herpes simplex virus. The results of the present
study suggest that the sample size and prelicensure trials
may need to be increased since no cases of Bell’s palsy
were reported among 1218 initial recipients of the vac-
cine.— m. flint beal

Fascicular Phenomena
A B S T R A C T  &  C O M M E N T A R Y

Source: Stewart JD. Peripheral nerve fascicles: Anatomy
and clinical relevance. Muscle Nerve. 2003;28:525-541.

How does one physiologically explain ulnar
neuropathies at the elbow that clinically localize to

the wrist? Why do proximal sciatic neuropathies some-
times masquerade clinically as peroneal neuropathies at
the knee? In this lucid, well-articulated review, Stewart
thoroughly and evenhandedly comments on the litera-
ture going back to 1913, convincingly arguing that nerve
fibers do not randomly intertwine as they progress distal-
ly in nerve bundles. Evidence indicates that specific
axons remain grouped together, particularly through
their distal course, as they travel cable-like toward their
destination. Adjacent muscles and, similarly, adjacent
sensory dermatomes, are innervated by nerve fascicles
that remain together within the nerve bundle. At the
plexus and root level this has yet to be demonstrated, but
once the peripheral nerve has formed, somatotopic clus-
tering reigns. Clinical conundrums now make anatomic
sense.

Nerve fibers within the ulnar nerve are grouped such
that those to forearm muscles are separate from those
innervating the intrinsic hand muscles, which are sepa-
rate yet again from the dorsal ulnar cutaneous nerve.
Ulnar neuropathy at the elbow may preferentially com-
press the nerve fascicle to distal hand muscles while
sparing the sensory branches, as well as the motor fasci-
cle to the more proximal flexor carpi ulnaris and flexor
digitorum profundus. Clinically, this would mimic a
Guyon’s canal ulnar neuropathy when the lesion is, in
fact, at the elbow. Careful electrodiagnostic studies
would, hopefully, correctly localize the abnormality.
Differential involvement of radial nerve fascicles along
the spiral groove in “Saturday night palsy” might also
explain the variable presence of brachioradialis weak-
ness or sensory impairment, either of which may be
absent. Proximal median neuropathy can impersonate
anterior interosseous neuropathy (AIN), particularly
with supracondylar humeral fractures, because the AIN
fascicle lies posteriorly at the elbow and thus, is most
prone to injury by the fracture. Such fascicular phenom-
ena could also explain how proximal peroneal neuropa-
thy can present as a deep peroneal neuropathy and how
sciatic nerve injury may at times appear as a tibial or per-
oneal injury. Proximity to bone, less protective connec-
tive tissue sleeves, or uneven vaso nervorum ischemia
are various mechanisms by which these observations
may occur. There is indeed order in the morass.

■■ COMMENTARY
Rules are made to be broken, and nerves are no

exception. To neurosurgeons, the vestibular nerve tradi-
tionally has a superior and an inferior component, with
schwannomas, for instance, arising from one or the
other. Yet, careful examination of 20 vestibulocochlear
nerves, obtained from 16 cadavers, failed to bear out a
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superior/inferior or any fascicular pattern.1 Following
mastoidectomy to fully expose the cerebellopontine
angle, the nerves were carefully removed and the superi-
or and posterior aspects dyed different colors to permit
identification after sectioning. Cross sections of the
nerve varied in appearance along the course of the same
nerve, and no cleavage plane could be appreciated to
distinguish nerve divisions. Not surprisingly, the
vestibular component remained distinct from the
cochlear, although the spatial relationship between them
varied along their course. For the most part, anatomical-
ly distinct divisions of the vestibular nerve do not exist
despite arising from different nuclei. Fascicular phe-
nomena exist and explain much. Curiously, they may not
be present in all nerves. — michael rubin

Reference
1. Terasaka S, et al. Neurosurgery. 2000;47:162-168.

Age Has a Crucial 
Effect on Outcome 
After Hemicraniectomy
A B S T R A C T S  &  C O M M E N T A R Y

Sources: Uhl E, et al. Outcome and prognostic factors of
hemicraniectomy for space occupying cerebral infarction. J.
Neurol Neurosurg Psychiatry. 2004;75:270-274; Gupta R, et
al. Hemicraniectomy for massive middle cerebral artery terri-
tory infarction: A systematic review. Stroke. 2004;35:
539-543.

Approximately 10% of all patients with middle
cerebral artery (MCA) territory cerebral infarction

suffer progressive deterioration due to cerebral edema,
increased intracranial pressure, and brain herniation.1 In
these patients with malignant MCA territory infarction
aggressive decompressive craniectomy has been report-
ed to improve overall prognosis.2 Several case series or
case reports have reported improved survival of patients
after craniectomy, but small sample size, poorly defined
selection criteria, and absence of control groups prevent
a definitive conclusion as to any benefit in functional
outcomes.

Uhl and colleagues and Gupta and colleagues each
performed a review of the literature to identify patients
most likely to benefit from hemicraniectomy. Uhl et al
identified 188 patients treated between 1996 and 2001
whom they considered for prognostic evaluation. Gupta

et al identified 129 patients in the English language liter-
ature and added 9 patients from New York-Presbyterian
Hospital-Columbia University Medical Center. All stud-
ies reviewed were uncontrolled case series; there has
been no randomized, controlled trial of hemicraniecto-
my.

Both groups used the Glasgow Outcome Scale (GOS)
to describe outcome3 and, not surprisingly, reported sim-
ilar results. Uhl et al found that at 3, 6, and 12 months
mortality rates were 8%, 38%, and 44%, respectively.
Patients younger than 50 without infarction involving a
vascular territory in addition to the MCA territory had
an adjusted 6-month mortality of only 20%. In contrast,
patients older than 50 with involvement of one or more
vascular territories had a 60% mortality at 6 months.
Thirty-five percent of patients younger than 50 achieved
a good recovery or had only mild or moderate disability
as defined by the GOS, while only 12% of the elderly
population did so.

Gupta et al found that after a minimum of 4 months,
10 patients (7%) were functionally independent (good
recovery) and 48 (35%) had died or were severely dis-
abled. Of 75 patients who were older than 50, 80% were
dead or severely disabled compared with 32% of 63
patients younger than 50 (P < .00001). The timing of
surgery, hemisphere infarcted, presence of signs of her-
niation before surgery and, in contrast to the finding of
Uhl et al, involvement of other vascular territories did
not affect outcome. Both groups of investigators con-
cluded that age is the most important pretreatment prog-
nostic factor.

■■ COMMENTARY
Both reviews, while informative, are limited by the

fact that the data analyzed were obtained from uncon-
trolled, retrospective studies of hemicraniectomy
patients. The patients, as well as the studies, were het-
erogeneous and lacked a uniform surgical approach,
time of follow-up, and prognosis. Nevertheless, the
reports underscore the point that age must be considered
the most important pretreatment prognostic factor. The
results of hemicraniectomy are encouraging, although
the benefit of surgery for patients older than 50 is ques-
tionable. Future trials should focus on hemicraniectomy
in younger patients and on early decompression before
there are clinical signs of brain herniation as a means of
improving functional outcome. Two prospective trials
are under way and should provide guidelines for the tim-
ing of surgery.4,5 — john j. caronna

References
1. Moulin DE, et al. Stroke. 1985;16:282-284.
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2. Hacke W, et al. Arch Neurol. 1996;53:309-315.
3. Jennett B, et al. Lancet. 1975;1:480-484.
4. Frank JL, et al. Stroke. 1999;30:243. Abstract.
5. Hotmeyer J, et al. Cerebrovasc Dis. 2001;

11(suppl 4):34. Abstract.

Diligent Dental Flossing 
May Help Prevent Stroke
A B S T R A C T  &  C O M M E N T A R Y

Source: Grau AJ, et al. Periodontal disease as a risk factor
for ischemic stroke. Stroke. 2004;35:496-501.

Chronic inflammation is now a well-recognized
cause of atherosclerotic vascular disease, including

coronary artery disease and stroke. Asymptomatic indi-
viduals harboring the common bacterium Chlamydia
pneumoniae have been shown to have an elevated inci-
dence of plaque in both the coronary and carotid arter-
ies. Elevations in C-reactive protein, a nonspecific mark-
er of inflammation, have also been implicated as a stroke
risk. Gingivitis and periodontitis have been previously
associated with stroke, but these studies were limited by
small sample sizes, limited dental data, and difficulties
with confounding variables.

Grau and colleagues used a case-control methodolo-
gy to analyze 303 patients hospitalized with an acute
stroke and compared them to both community and other
hospital controls. All study subjects underwent a com-
plete clinical and radiographic dental examination. The
primary outcome variable was the clinical attachment
loss (CAL), a measure of periodontitis in which the
“pocket” formed at the base of the tooth was probed. A
particularly deep pocket (a CAL > 6 mm) was evidence
of severe disease. Gingivitis was recorded based on gin-
gival bleeding after a probe passing through the crevice
between the teeth irritated the gums. 

Grau et al found that severe periodontal disease was
associated with a 4.3 times higher stroke risk. This find-
ing also applied to gingivitis. Interestingly, the risk asso-
ciated with periodontitis applied differently among
stroke subtypes. The greatest association was with large
artery atherosclerotic type, followed by cryptogenic
type, and, to a lesser degree, cardioembolism. These
data support the link between periodontitis and athero-
genesis and also support the theory that periodontitis
may create a prothrombotic state via a recurrent bac-
teremia and platelet activation.

In subgroup analysis, the risk of periodontitis applied

to both first-ever and recurrent stroke. When the data
were broken down by gender, the results were weaker
and nonsignificant in women. When broken down by
age, the results only applied to patients younger than 60.

■■ COMMENTARY
These data provide further support that inflammation

in general and periodontal disease more specifically are
stroke risk factors. More importantly, these data identify
a stroke risk factor that is clearly modifiable.

This study has weaknesses; in particular, there is no
obvious explanation as to why there was such a promi-
nent gender bias. Further analysis, especially in young
people where there may be fewer confounding variables,
is clearly needed. In the meantime, don’t forget to floss!
— alan z. segal

Cerebral Sinus Thrombosis
A B S T R A C T  &  C O M M E N T A R Y

Source: Renowden S. Cerebral venous sinus thrombosis. 
Eur Radiol. 2004;14:215-226.

Cerebral sinus thrombosis most commonly
affects the superior sagittal sinus (up to 80%) or the

transverse and sigmoid sinuses (70%), with concomitant
involvement of the cortical veins in up to 40% of cases.
Women are more commonly affected, reflecting their
unique risk factors, including pregnancy, the puerperi-
um, and oral contraceptive medication. Other risk fac-
tors include surgery, head and neck infections, head
injury, malignancy, dehydration, and connective tissue
diseases.

Clinical presentation may be acute (30%), subacute
(40%), or chronic (30%) and includes headache (up to
90%), increased intracranial pressure with dizziness,
nausea, visual obscurations and papilledema, cranial
neuropathies, altered sensorium, seizures, and, with
deep venous involvement, stroke.

Diagnosis usually requires the increased sensitivity of
magnetic resonance imaging (MRI), although in its
absence, computerized tomography (CT) venography
may enhance the accuracy of cranial CT. On cranial CT,
pathognomonic signs include the cord sign (a hyperdense
thrombosed vein on noncontrast CT) in up to 25% and
the empty delta sign (enhancing superior sagittal sinus
wall with intraluminal thrombus) in up to 46%. Brain
edema, generalized (50%) or asymmetrical (3%), white
matter edema (11%), hypodensity due to infarction
(13%), intraparenchymal hemorrhage (32%), subdural
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hematoma (8%), and gyral (17%), tentorial, or falcine
enhancement (19%) may also be observed on cranial CT.

MRI, with MR venography, is the examination of
choice in suspected cerebral sinus thrombosis and
should include T1 sagittal, T2 axial, and dual echo coro-
nal sequences. Diffusion-weighted images have yet to
prove their value, but CT venography is equivalent or
superior to MRI/MRV for diagnosis. Cerebral angiogra-
phy is generally not needed for diagnosis but may be
performed during thrombolysis.

Treatment is not standardized, but heparin rather than
warfarin is the treatment of choice, even in the presence
of hemorrhagic infarction. Low-molecular-weight
heparin has yet to prove its value, and systemic intra-
venous thrombolysis is not recommended. Either
mechanical thrombolysis or local delivery of throm-
bolytics (urokinase or tPA, tissue plasminogen activator)
into the occluded sinus may be attempted if deteriora-
tion occurs despite heparin, but data comparing them to
heparin are lacking. Catheter-mediated thrombectomy is
in clinical trials for carotid artery occlusion and may
offer another mode of therapy. In all instances, support-
ive care mandates addressing any underlying condition
and includes, as warranted, hydration, anticonvulsants,
antibiotics, lowering intracranial pressure, or surgery.

Mortality is as high as 30%, with an additional 15-
25% experiencing permanent neurologic deficit. Causes
of death include cerebral edema, status epilepticus, sep-
sis, and pulmonary emboli. Recurrences occur in 12%,
but obstetric patients do well and future pregnancy need
not be avoided.

■■ COMMENTARY
Prognosis appears better than previously appreciated.

Among 624 adults with cerebral-vein and dural sinus
thrombosis prospectively studied in a multinational,
observational study from 1998 to 2001 and followed up
for a median of 16 months, 57.1% (n = 356) were nor-
mal, with only minor symptoms in an additional 22% (n
= 137). Mild or moderate impairment was seen in 7.5%
(n = 47) and 2.9% (n = 18), respectively, whereas severe
impairment or death was seen in 2.2% (n = 14) and 8.3%
(n = 52), respectively. Age older than 37, male gender,
coma, abnormal mental status, CT evidence of hemor-
rhage, deep-cerebral-vein thrombosis, CNS infection,
and cancer were multivariate predictors of death or
dependence.1 — michael rubin

Reference
1. Ferro JM, et al. Stroke. 2004;35:664-670.

Huntington’s Disease: 
A Sweet New Treatment
A B S T R A C T  &  C O M M E N T A R Y

Source: Tanaka M, et al. Trehalose alleviates polygluta-
mine-mediated pathology in a mouse model of Huntington’s
disease. Nature Med. 2004;10:148-154.

Huntington’s disease is a progressive
neurodegenerative disease with onset generally in

midlife. Insoluble huntingtin protein aggregates have
been seen in vitro in mammalian cells, as well as in
transgenic mouse models and in brain tissues from
patients with Huntington’s disease. The relationship
between the presence of the insoluble protein aggregates
and Huntington’s disease pathogenesis has been contro-
versial. A major focus of research, however, has been to
screen for inhibitors of polyglutamine aggregation.
Tanaka and associates used in vitro screening of a num-
ber of various disaccharides to determine whether they
can inhibit polyglutamine-mediated protein aggregation.
They found that several disaccharides reduced polyglut-
amine aggregates and increased survival in a cellular
model of Huntington’s disease. These compounds were
also effective in inhibiting aggregation in vitro. They
then administered trehalose orally to a transgenic mouse
model of Huntington’s disease. Trehalose was most
effective of the disaccharides. It decreased polygluta-
mine aggregates in both the brain and the liver,
improved motor function, and extended lifespan. The
dilation of the ventricles seen in the Huntington’s dis-
ease model was significantly reduced. Mice improved
motor performance on the rotarod and in foot-printing
tests. 

■■ COMMENTARY
The present results are of interest since they suggest a

new potential therapy for Huntington’s disease. The
effects of trehalose appear to be due to binding directly
to proteins with expanded polyglutamines. The lack of
toxicity and high solubility coupled with efficacy of oral
administration make trehalose a promising therapeutic
drug or lead compound for the treatment of polygluta-
mine diseases. The magnitude of the increase in survival
was approximately 10%, which is not as great as some
other therapeutic interventions. Nevertheless, trehalose
and other disaccharides may lead to important new ther-
apies for Huntington’s disease. — m. flint beal

Neurology Alert 61



Alzheimer Brain Atrophy
Rate Measured by 
Serial MRIs
A B S T R A C T S  &  C O M M E N T A R Y

Sources: Paling SM, et al. The application of serial MRI
analysis techniques to the study of cerebral atrophy in late-
onset dementia. Med Image Anal. 2004;8(1):69-79; Chan D, et
al. Change in rates of cerebral atrophy over time in early-
onset Alzheimer’s disease: Longitudinal MRI study. Lancet.
2003;362:1121-1122.

Techniques for accurately measuring the rates
of brain atrophy from serial MRI images have

improved significantly in recent years. A few of these
techniques have been implemented in a partially or fully
automated fashion, which is arguably a necessary pre-
condition to their being applied clinically. Two recent
studies in Great Britain examined the applicability of
these techniques to the study of rates of cerebral atrophy
in Alzheimer’s disease (AD).

Chan and associates used the Brain Boundary Shift
Integral (BBSI) technique to quantify MRI atrophy rates
in early onset Alzheimer patients in presymptomatic to
early stages of dementia. They obtained T1-weighted
1.5 Tesla MRIs an average of 5 times over a median
interval of 33 months in 12 subjects with genetically
linked early onset forms of AD. Using BBSI analysis,
they found the rate of total brain atrophy averaged
between 2.2% and 3.2% per year. The rate of atrophy
increased by approximately 0.3% per year as the disease
progressed, correlating with decreasing Minimental
State scores. Chan et al cautioned that the rate of atrophy
might not be the same in the AD population at large,
since their study focused exclusively on patients with an
early onset, genetic form of the disease.

Paling and colleagues examined the reproducibility
and validity of quantitative analysis techniques for mea-
suring the rate of cerebral atrophy in late-onset AD. The
annual rate of cerebral atrophy was found to be signifi-
cantly greater in AD patients than normal age-matched
controls and comparable to that observed in the Chan
study. They conclude that the available MRI quantifica-
tion techniques are sufficiently robust and reproducible
to have applicability to future studies of dementia and
other neurodegenerative conditions.

■■ COMMENTARY
Quantitative MRI analysis can provide a wealth of

information beyond that obtained by visual inspection of
images alone. Cross-sectional quantitative MRI analysis
techniques have been applied to a number of neurologic
disorders, such as measurement of infarct size in stroke
and plaque burden in MS. Cross-sectional techniques
have also been applied to the identification of patterns of
regional cerebral atrophy that distinguish, for example,
AD from semantic dementia.1

Atrophy rates determined by comparison of serial
MRIs represent another dimension in quantitative image
analysis. The rate of whole brain atrophy in normal
elderly volunteers has been estimated to be about 0.5%
per year. In light of the variability inherent in the MRI
measurements, a minimum interval of a year or more
between scans may be required to measure atrophy rates
accurately. While routine dementia diagnosis does not
currently require a second MRI scan, serial MRI analy-
sis could prove useful as a diagnostic adjunct in more
difficult to diagnose cases. 

The findings of Chen et al suggest that serial MRI
measurements may be useful in identifying patients
making the transition from mild cognitive impair-
ment to frank dementia. Serial atrophy measure-
ments may also serve as an alternative outcome mea-
sure for AD treatment studies. These and other appli-
cations, coupled with the improvements being made
in the techniques for automating MRI analyses, make
it increasingly likely that quantitative MRI analysis
will someday contribute to clinical characterization
of a variety of neurologic disorders associated with
brain atrophy. — norman r. relkin

Reference
1. Boxer AL, et al. Arch Neurol. 2003;60:949-956.

More Food for Thought?
A B S T R A C T S  &  C O M M E N T A R Y

Sources: Zandi PP, et al. Reduced risk of Alzheimer’s dis-
ease in users of antioxidant vitamin supplements. Arch Neu-
rol. 2004;61:82-88; Kalmijn S, et al. Dietary intake of fatty
acids and fish in relation to cognitive performance at middle
age. Neurology. 2004;62:275-280; Longstreth WT, et al. Plas-
ma total homocysteine levels and cranial magnetic resonance
imaging findings in elderly persons. Arch Neurol. 2004;61:
67-72.

As discussed previously in Neurology Alert, there
is increasing evidence that a number of dietary

manipulations may significantly affect the risk of
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dementia and Alzheimer’s disease (AD). Three studies
in 2002 indicated that dietary intake of vitamins E and C
lowered the risk of getting AD. However, there appeared
to be no association with intake from dietary supple-
ments. This is an important point since it is much easier
to take dietary supplements than to increase one’s
dietary intake of antioxidant vitamins. The previous
prospective study in the Chicago Health and Aging Pro-
ject suggested that patients in the highest quintile of vit-
amin E intake from food were 70% less likely to develop
AD. The present study, which is known as the Cache
County Study, has further examined the risk of AD
prospectively and in a cross-sectional study of dementia.
Zandi and associates examined patients 65 or older who
were initially assessed from 1995 to 1997 for prevalent
dementia in AD and again in 1998 to 2000 for incident
illness. Supplement use was ascertained on the first con-
tact. In the initial cross-sectional analysis, 4740 respon-
dents were assessed, and there were 200 prevalent cases
of AD. In the patients studied prospectively, there were
3227 survivors at risk, and 104 instant AD cases were
identified at follow-up. A diagnosis of AD was estab-
lished by an examination including a medical history, a
chronologic history of cognitive symptoms, and a struc-
tured neurologic examination. There was also a battery
of neuropsychological tests administered by psychomet-
ric technicians. The diagnosis of AD was established
using standard criteria. The findings were that the analy-
ses of prevalent and incident AD yielded similar results.
Use of vitamin E and C supplements in combination was
associated with a reduced AD prevalence, with an
adjusted odds ratio of 0.22. The incidence-adjusted haz-
ard ratio was 0.36. A trend toward lowered AD risk was
also evident in users of vitamin E and multivitamins
containing vitamin C, but there was no protective effect
for the use of vitamin E or C supplements alone or with
multivitamins alone.

It has also been recently suggested that higher intake
of fish and omega-3 fatty acids lowers the incidence of
AD and dementia. This was also recently reviewed in
Neurology Alert. Kalmijn and associates carried out a
cross-sectional study on a population of 1613, ranging
from 45 to 70 years old. The patients were administered
an extensive cognitive battery, and compound scores
were constructed for memory, psychomotor speed, cog-
nitive flexibility, and  overall cognition. Kalmijn et al
administered a food-frequency questionnaire. Kalmijn et
al found that the intake of marine omega-3 polyunsatu-
rated fatty acids was inversely correlated to the risk of
impaired overall cognitive function and speed. Results
for fatty fish consumption were similarly inverse, while
higher dietary intake of cholesterol was associated with

an increased risk of impaired memory and flexibility. 
Lastly, another study has examined the role of homo-

cysteine levels using cranial magnetic resonance imag-
ing in elderly persons. Longstreth and colleagues stud-
ied 622 elderly patients without a history of strokes or
transient ischemic attacks. They had total homocysteine
levels performed, as well as cranial MRIs. A number of
other factors were controlled for. They examined white
matter grade and infarcts, as well as ventricular grade
and sulcal grade. In this study, there was no association
of total homocysteine levels with individual MRI find-
ings. There was a finding of a linear trend across quin-
tiles of total homocysteine levels and a pattern of MRI
findings combining infarcts and high white matter
grade. This trend was significant. 

■■ COMMENTARY
The present results on the Cache County study pro-

vide some of the strongest evidence to date that intake of
antioxidant vitamin supplements may be beneficial. It is
of interest that only a combination of vitamin E with C
was effective. This is because the 2 vitamins may inter-
act in their antioxidant functions. Vitamin C is typically
active in the aqueous phase and in the cytoplasm, where-
as vitamin E tends to have its antioxidant effects in lipid
bilayer membranes. Vitamin C may therefore be able to
reduce the oxidized alpha-tocopherol quinone radical.
These studies are supportive of 3 other previous studies.
The present study has the strength of being population-
based, with a large sample and prospective design. The
prevalence data, however, were cross sectional. The
period of follow-up was also relatively short—an aver-
age of 3 years. The results may be confounded by a ten-
dency toward a healthy lifestyle among supplement
users. There, however, appear to be little evidence of
such confounding when other nutritional supplements,
such as multivitamins, calcium supplements, and B vita-
min formulations, were considered. 

The study on the intake of fish and omega-3 fatty
acids also confirms other recent observations. This study
was again cross sectional. It nevertheless provides fur-
ther evidence that intake of fish, as well as omega-3 fatty
acids, has protective effects against both vascular dis-
ease and impaired cognitive performance.

Lastly, the study of total homocysteine levels did
show a linear trend toward an increased risk of stroke
and white matter damage. This also is consistent with
some other recent findings suggesting that MRI imaging
identifies more damage in patients with high homocys-
teine levels. The study, however, did not confirm the
results of 2 other studies in which there was a much
stronger association between total homocysteine levels
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and the degree of white matter damage assessed by MRI
imaging. In addition, one of the previous studies had
shown that there was a linear relationship between high-
er total plasma homocysteine levels and cortical atrophy,
as well as hippocampal atrophy, which was not identi-
fied in the above-mentioned study.

Where does this leave us in the year 2004? I believe
that the evidence that dietary supplements of vitamin E
and C may prevent dementia and AD is becoming
increasingly strong. The data suggesting that intake of
omega-3 fatty acids as well as fish are also quite strong.
These findings, however, need to be confirmed in a
prospective, primary prevention trial to determine
whether intake of either antioxidant vitamins or omega-
3 fatty acids will indeed prevent AD. Due to the increas-
ing prevalence of AD in the population, this would be a
valuable study to carry out. — m. flint beal

CME Questions
14. Which of the following is/are associated with a good outcome

following hemicraniectomy?
a. Age > 50
b. Age < 50
c. Right hemisphere infarction
d. Involvement of 2 or more vascular territories
e. Clinical signs of herniation before surgery

15. Measuring the rate of whole brain atrophy using MRI
requires:
a. a single high-resolution T1-weighted MRI.
b. MRIs performed at 1.5 and 3 Tesla on the same day.
c. at least 2 MRIs spaced at least 1 week apart.
d. At least 2 MRIs spaced several months to a year apart.

16. Restless legs syndrome (RLS):
a. is worse upon wakening.
b. may be improved by melatonin supplements.
c. may be related to inhibition of central dopamine secretion.
d. shows no benefit to ropinirole.
e. All the above are true or false

Correction
Question 10 in the March issue of Neurology Alert

incorrectly identified “e. None of the above” as the
answer to the question “For patients on carbonic anhy-
drase inhibitors, avoid:”. The correct answer is “d. zon-
isamide.”

In Future Issues: Ropinirole for Restless Legs
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The NIH has halted the estrogen-alone wing
of the Women’s Health Initiative (WHI) a
year before its scheduled end. The 11,000

postmenopausal women who have had a hys-
terectomy and were enrolled in the estrogen-alone
trial recently received a letter informing them of
the preliminary results of the study and asking
them to stop their study medication. After nearly
7 years of follow-up it appears that estrogen alone
does not affect the rates of heart disease or breast
cancer (either positively or negatively), both key
findings of the estrogen/progesterone wing of the
study, which was halted in July 2002. The
researchers did find, however, that estrogen alone
led to a slightly higher incidence of stroke (8 per
10,000), similar to the rate found in the
estrogen/progesterone wing. Estrogen alone was
also found, however, to decrease the risk of hip
fracture. The NIH statement also says that older
women (65 and older) showed a trend toward
increase risk of probable dementia or mild cogni-
tive impairment with estrogen-alone treatment.
All of the women in the study were taking Wyeth
& Co.’s conjugated estrogen product, Premarin.
The full results of the trial will be published in a
major peer-reviewed journal in the next 2 months.
The NIH statement concurs with the guidance
from the FDA, which states that hormone use
should be limited to treatment of moderate-to-
severe menopausal symptoms, vulvovaginal atro-
phy, and prevention of osteoporosis (as a
second-line drug). The NIH statement is available
on its web site at www.nih.gov/news.

Antibiotics Associated With Cancer Risk
Is antibiotics use associated with an increased

risk of breast cancer in women? The question,
which was first raised decades ago, has been the

subject of much debate, but now a new study
suggests that the answer may be yes. Researchers
looked at data from more than 10,000 female
members of the Group Health Cooperative in
Washington state and identified 2266 women
with invasive breast cancer and 7953 randomly
selected controls without breast cancer. The vari-
able evaluated was cumulative days of antibiotic
use over the study period from January 1993 to
June 2001. Increasing cumulative days of antibi-
otic use was associated with increased risk of
breast cancer. The categories were 0 days, 1-50,
51-100, 101-500, 501-1000, and > 1001 days. The
odds ratios (95% CI) for breast cancer were,
respectively, 1.00 (reference), 1.45 (1.24-1.69), 1.53
(1.28-1.83), 1.68 (1.42-2.00), 2.14 (1.60-2.88), and
2.07 (1.48-2.89) (P < .001 for trend). Increased risk
was seen in all antibiotic classes, including
women taking tetracycline or macrolides for
treatment of acne or rosacea. After adjusting for
age, length of enrollment, and use of post-
menopausal hormones, the death rate from breast
cancer also increased with cumulative days of
antibiotic use. The authors conclude that use of
antibiotics was associated with an increased risk
of incidence of breast cancer and death from
breast cancer; however, it cannot be determined

April 2004 / PHARMACOLOGY WATCH® 1

This supplement was written by William T. Elliott, MD, FACP, Chair,
Formulary Committee, Kaiser Permanente, California Division;
Assistant Clinical Professor of Medicine, University of California-San
Francisco. Telephone: (404) 262-5413. E-mail: christie.petrone@
thomson.com. In order to reveal any potential bias in this publica-
tion, we disclose that Dr. Elliott reports no consultant, stock-
holder, speaker’s bureau, research, or other financial
relationships with companies having ties to this field of study.

Estrogen Found to Not Affect Heart Disease, Breast Cancer



from the study whether antibiotic use is causally
related or whether the indication for use of
antibiotics was the primary factor (JAMA. 2004;
291:827-835). The link between antibiotics for
breast cancer is plausible since antibiotics affect
intestinal microflora, thus affecting phytochemi-
cal metabolism in the gut. Phytochemicals are
thought to play an inhibitory role in the carcino-
genesis pathway. Antibiotics also affect immune
and inflammatory responses, which may lead to
mammary carcinogenesis. An accompanying edi-
torial reviews the possible mechanisms of the
antibiotic/breast cancer connection and suggests
that this study provides more questions and
answers but that further research is needed. In
the mean time, antibiotic use in women should be
scrutinized, especially when other treatment
options are available (JAMA. 2004;291:880-881).

Topiramate Effective Against Migraine
Topiramate is an effective agent for migraine

prevention, according to a new double-blind
study of 483 migraine patients. The drug, which
is approved for prevention of seizures, was used
in maximal doses of 50, 100, or 200 mg for 18
weeks in patients aged 12-65, who had at least a
6-month history of migraine and averaged 3-12
migraines per month. Mean monthly migraine
frequency decreased significantly in the 100-mg
(P = .008) and 200-mg (P ≤ .001) doses, and the
benefit was seen within the first month of ther-
apy. Migraine days and use of rescue medication
were also significantly reduced in the 100-mg and
200-mg groups. Adverse events included pares-
thesia, fatigue, and nausea (JAMA. 2004;291:965-
973). Johnson & Johnson has already received
conditional approval from the FDA for topira-
mate for the indication of migraine prevention
pending additional safety information.

Statin Therapy For Heart Failure
Statin therapy has been found to be beneficial

for a number of chronic illnesses; now add 2
more to the list. Statins have been found to bene-
fit patients with advanced ischemic and non-
ischemic heart failure. Researchers from UCLA
reviewed the records of 551 patients with systolic
heart failure with ejection fractions of 40% or less.
After risk adjustment, statin use was associated
with improved survival without the necessity of
urgent transplantation in both non-ischemic and
ischemic heart failure patients (91% vs 72% [P <
.001] and 81% vs 63% [P < .001], at 1-year follow-
up, respectively) (J Am Coll Cardiol. 2004;43:642-

648). A new, large, randomized trial shows statins
may also reduce the risk of stroke. As part of the
Heart Protection Study in the United Kingdom,
3280 adults with cerebrovascular disease and an
additional 17,256 patients with other occlusive
arterial disease or diabetes were randomized to
simvastatin 40 mg per day or placebo. Over the 5-
year treatment period, there was a significant
25% proportional reduction in the rate of first
stroke (4.3% simvastatin vs 5.7% placebo; P <
.0001). The entire benefit was found in reduction
in ischemic stroke. There was no difference found
in the rate of hemorrhagic stroke, either increase
or decrease. Simvastatin also reduced the number
of TIAs (P = .02) and requirement for carotid
endarterectomy or angioplasty (P = .0003).
Among patients with pre-existing cerebrovascu-
lar disease, there is no apparent reduction in the
stroke rate, but there was a highly significant 20%
reduction in the rate of any vascular event (P =
.001). Interestingly, benefit was seen in all levels
of LDL, even in patients with LDL levels less than
116 mg/dL. The authors conclude that statin
therapy reduces the risk of ischemic stroke by
one-quarter to one-third in these at-risk patients
(Lancet. 2004;363:757-767).

FDA Actions
The consumer watchdog group Public Citizen is

calling for the FDA to ban AstraZeneca’s new
statin, rosuvastatin (Crestor), because of the risk of
myositis and rhabdomyolysis. The drug, which
was introduced to the American market in
September, has been associated with 7 cases of
rhabdomyolysis, 9 cases of renal failure, and 1
death. Myositis is a class affect of statins, especially
the high-potency statins like Crestor. AstraZeneca
states that the drug has been used in more than 1
million patients and that its benefits outweigh the
risks. The FDA banned Bayer’s cerivastatin
(Baycol) in 2001 because of more than 100 deaths
associated with the drug due to rhabdomyolysis. 

Drug Approved to Target Angiogenesis
The FDA has approved the first monoclonal

antibody that targets tumor angiogenesis.
Genentech’s bevacizumab (Avastin) is approved
for the treatment of metastatic colorectal cancer.
The drug works by binding vascular endothelia
growth factor, thus inhibiting the formation of
new blood vessels in tumors. In clinical trials the
drug was found to extend survival time in
patients with metastatic colorectal cancer by sev-
eral months.   ■
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