
Is MRA Sufficient to Rule Out 
a Cerebral Aneurysm?

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

Source: Okahara M, et al. Diagnostic accuracy of magnetic resonance
angiography for cerebral aneurysms in correlation with 3D-digital 

subtraction angiographic images: A study of 133 aneurysms. 
Stroke. 2002;33:1803-1808.

Digital subtraction angiography (dsa) is considered the
gold standard in the diagnosis of cerebral aneurysms. It is inva-

sive, however, and has potential risks, particularly in elderly
patients. Noninvasive options for aneurysm detection include MR
angiography (MRA) and CT angiography (CTA). Given its wide-
spread availability, MRA has become a popular screening tool for
aneurysms, and is believed to be at least 90% sensitive for these
lesions. On the contrary, these data from Okahara and colleagues
suggest that unless an MRA is interpreted by an experienced reader,
its accuracy may be significantly lower.

Okahara et al studied 82 patients with 133 cerebral aneurysms, 36
with subarachnoid hemorrhage (SAH), and 64 without SAH. All
patients underwent DSA and MRA. DSA was enhanced using 3D rota-
tional reconstructions generated by a computer workstation. This sig-
nificantly increases sensitivity and specificity over that of standard
DSA. MRA was analyzed using 3D time of flight (TOF) images.
Source MRA data were not examined and gadolinium contrast was not
given. MRAs were examined by 4 readers: a senior neuroradiologist
(NR), an experienced neurosurgeon (NS), a general radiologist (GR),
and a radiology resident (RR). Aneurysm detection overall was: NR
79%, NS 75%, GR 63%, and RR 60%. Detection rates for aneurysms
< 3 mm ranged from 38-55%, significantly lower than for larger > 3
mm aneurysms, which were detected 68-89% of the time. Only 60% of
the 10 ruptured aneurysms < 3 mm were detected by the 4 readers.

Rates of missed diagnosis on MRA were highest in patients with
more than a single aneurysm. Lesions at the internal carotid artery
(ICA) or anterior cerebral artery (ACA) were most difficult to visu-
alize, producing detection rates as low as 14%. A significant num-
ber of false-positive aneurysms were diagnosed by MRA: 29 by
NR, 18 by NS, 31 by GR, and 30 by RR. Diagnostic accuracy was
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generally lower for MRA in the setting of SAH than in
asymptomatic patients, but this did not reach statistical
significance.

The majority of aneurysms missed by MRA were
simply overlooked. Others were not seen due to techni-
cal factors such as: inhomogeneous signal intensity from
atherosclerotic changes or turbulent flow, small
aneurysm size, overlap of artery and aneurysm, or prox-
imity to an artery branch point. MRA readers were
blinded to the clinical history. With such history provid-
ed, only the RR significantly improved, at least in part
due to a further accrual of experience in interpretation.

■ COMMENTARY
In the setting of SAH, there is no substitute for DSA

in any standard algorithm for the diagnosis and treat-
ment of critically ill patients. For asymptomatic patients
being screened for aneurysms, however, MRA may pre-
sent a viable alternative. Patients may undergo MRA due
to a positive family history of SAH, endocarditis with
risk of a mycotic lesion, or perhaps in the setting of non-
specific headaches. Because pretest probabilities may
vary widely among these scenarios, MRA may be appro-
priate for some, but not all, instances.

The poor performance of MRA in the hands of Oka-
hara et al may be due to a number of factors. They did

not use gadolinium and used 3D Maximal Image Projec-
tion (MIP) images rather than source data, compromis-
ing sensitivity. This methodology, however, actually
strengthens their study and widens its applicability.
Gadolinium is not commonly used for MRA in most
centers and many MRA readers in the community use
only MIPs, without access to source images. Okahara et
al compared MRA to 3D rather than standard DSA. This
may have further handicapped MRA. 3D-DSA affords a
significant advantage over standard DSA, which would
otherwise be considered the gold standard. MRA may,
therefore, have fared a bit better if compared against
merely ordinary DSA.

CTA represents a further noninvasive option and
offers accuracy roughly equal to MRA (White PM, et al.
Radiology. 2001;219:739-749). CTA may be considered
as a viable alternative to MRA for claustrophobic or agi-
tated patients, but it does require a significant contrast
load, which must be properly infused, and is prone to
similar interpretive pitfalls. Choosing a screening
method is, therefore, a decision that must be individual-
ized based on the patient, the quality of the diagnostic
study available, and the skill of the radiologist. 

Finally, it is important to consider whether the detec-
tion of aneurysms measuring < 3 mm bears any true
importance. Some authors argue that such aneurysms
have an exceedingly low rupture rate, in the range of
0.01% (1/10,000), and therefore are acceptable to over-
look. Others, however, quote rupture rates as high as
0.7% and emphasize that a significant number of SAHs
(including 10/35 in this study) result from aneurysms
in this tiny size range. When one moves beyond issues
of diagnosis and onto the question of treatment for
these aneurysms, this controversy becomes even more
heated. —alan z. segal

A Prospective Study of the
Diagnostic Accuracy of 
Noninvasive Imaging of
Carotid Stenosis
A B S T R A C T  &  C O M M E N T A R Y

Source: Nederkoorn PJ, et al. Preoperative diagnosis of
carotid artery stenosis: Accuracy of noninvasive testing.
Stroke. 2002;33:2003-2008.

Nederkoorn and colleagues prospectively
studied the diagnostic accuracy of duplex ultra-
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sound (DUS), magnetic resonance angiography
(MRA), and a combination of these tests with
digital subtraction catheter arteriography (DSA).
The study population comprised 350 consecutive
symptomatic (amaurosis fugax, TIA, or stroke)
patients admitted to 3 hospitals in The Nether-
lands. Observers who measured stenosis were
blinded for clinical information and other test
results. Results of DUS and MRA tests were
compared with DSA as the reference standard.
The measured stenoses were divided into cate-
gories (0-29%, 30-49%, 50-69%, 70-99%, and
100%). Only measurements of internal carotid arteries
(ICA) on the symptomatic side were analyzed.

MRA (sensitivity 92%, specificity 76%) showed a
slightly better accuracy than DUS (sensitivity 88%,
specificity 76%) in the diagnosis of ICA stenosis.
MRA and DUS were in agreement in diagnosing 70-
99% stenosis in 229 (84%) patients. In 16% of
patients, the diagnosis of severe stenosis was unclear
because the MRA and DUS results disagreed as to the
degree of ICA stenosis present. Both MRA and DUS
had a tendency to overestimate the degree of stenosis
compared with DSA. In all 24 cases in which MRA
and DUS overestimated the degree of stenosis as 70-
99%, the degree of stenosis by DSA was only one cat-
egory lower (50-69%). The diagnostic test results of
the single noninvasive tests and the combination are
listed in the table (see Table). Nederkoorn et al found
that although MRA was slightly better than DUS in
the diagnosis of ICA stenosis, the best accuracy was
achieved when both tests were in agreement. There-
fore, they recommend that both DUS and MRA be
performed. 

■ COMMENTARY
Ever since carotid endarterectomy was shown to be

beneficial in both symptomatic and asymptomatic
patients with severe ICA stenosis, the diagnosis of a 70-
99% stenosis, as distinct from 100% occlusion and a less
than 70% stenosis, has become crucial. Although previ-
ous studies compared noninvasive techniques with con-
ventional catheter arteriography, improvements in MRA
technology by the introduction of contrast enhancement
made an up-to-date prospective study necessary. Ned-
erkoorn et al found that using the combination strategy
of DUS and MRA yielded the highest accuracy, an
approach already adopted by most clinicians. In this
study, both DUS and MRA tended to overestimate the
degree of stenosis, for example; in 2 and 3 instances,
DUS and MRA, respectively, misdiagnosed total occlu-
sion when only severe stenosis existed. This low error

rate of about 1% is reassuring and indicates that in most
cases, DSA is not required to rule out the presence of
trickle flow when both DUS and MRA diagnose total
ICA occlusion.

In an additional 24 patients, both DUS and MRA
agreed that endarterectomy for severe ICA stenosis was
indicated when DSA classified the degree of stenosis as
only moderate (50-69%). Based on current information
from NASCET (Barnett HJ, et al. N Engl J Med. 1998;
339:1415-1425) and The European Carotid Surgery
Trial (European Carotid Surgery Trialists’ Collaborative
Group. Lancet. 1998;351:1379-1387), these patients
with moderate ICA stenosis will have only limited bene-
fit from carotid endarterectomy. Faced with such a high
rate of error for distinguishing moderate from severe
ICA stenosis, most clinicians will opt for a confirmatory
study such as DSA or, more likely, “just will wait a peri-
od of time and then repeat noninvasive studies.” The
emerging role of CT-angiography in such instances also
needs to be established.

The information provided by this study is important
and useful to clinicians who must make therapeutic deci-
sions for individual patients based on the precise estima-
tion of the degree of ICA stenosis. At present, as always,
clinical judgment is required. —john j. caronna

Neurofilaments, Dystrophin,
and Muscular Dystrophy
A B S T R A C T  &  C O M M E N T A R Y

Source: Blake DJ, Martin-Rendon E. Intermediate filaments
and the function of the dystrophin-protein complex. Trends
Cardiovasc Med. 2002;12:224-229. 

Cytoskeletal proteins, crucial to the struc-
tural and functional integrity of myocytes, include

microtubules, microfilaments, and intermediate fila-
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Table

Accuracy of DUS, MRA, and DUS + MRA in Identifying 
70-99% ICA Stenosis with DSA as Reference

Sensitivity Specificity

n % (95% CI) % (95% CI)

DUS 313 88 (82-93) 76 (69-82)

MRA 281 92 (86-96) 76 (68-96)

DUS + MRA 229 96 (91-99) 80 (73-87)



ments (IFs). Five classes of IFs are recognized: type I
(acidic cytokeratins); type II (basic cytokeratins); type
III (desmin and vimentin); type IV (neurofilament triplet
proteins); and type V IFs (nuclear lamins). IFs connect
diverse parts of the cell, extending from Z-discs to
myofibrils, associating with neuromuscular junctions,
nuclear membranes, mitochondria, and microtubules.

Dystrophin, an intracytoplasmic protein whose defi-
ciency results in Duchenne muscular dystrophy, com-
prises part of an extensive membrane-spanning multi-
protein complex necessary for muscle membrane struc-
tural integrity and signaling. Three multiprotein compo-
nents comprise this dystrophin-protein complex (DPC):
the dystroglycan complex (α and β), the sarcoglycan
complex (α, β, γ, δ, and sarcospan), and the cytoplasmic
complex, syntrophin and dystrobrevin (see Figure).

α-dystroglycan lies on the extracellular surface of the
muscle membrane, binding laminin in the extracellular
matrix and complexing with β-dystroglycan, the latter
spanning the muscle membrane. β-dystroglycan binds to

dystrophin on the intracellular aspect of the muscle
membrane and, within the muscle cell membrane, is
complexed to sarcoglycan, itself composed of 4 trans-
membrane glycoproteins (α, β, γ, δ) and sarcospan. α-
dystrobrevin, an intracellular protein, forms multiple
connections binding to dystrophin, utrophin (a dys-
trophin-related protein), and the syntrophin protein
domain, PSD95-discs large-zona occludens-1 (PDZ).
Syntrophins, in turn, bind several proteins including
neural nitric oxide synthase (nNOS), stress-activated
protein kinase-3 (SAPK), and the skeletal muscle volt-
age-gated sodium channel (SkM), the last itself span-
ning the muscle membrane, completing the loop begun
with α-dystroglycan.

Physical links may exist between the DPC and IFs.
Syncoilin, a newly discovered type IV IF protein con-
centrated at the neuromuscular junction, binds α-dys-
trobrevin in muscle as well as desmin and may assist in
the transduction of lateral force in muscle. Desmuslin,
a second novel IF protein located at Z-lines of muscle,

may also bind α-dystrobrevin
(demonstrated in vitro but not in
vivo) and directly interacts with
desmin, which co-localizes to
the Z-line. Sequence similarities
between desmuslin and chick
synemin suggest that, like syne-
min in the chick, desmuslin may
interact with vinculin, a micro-
filament associated protein, and
α-actinin, an actin-binding pro-
tein. Taken together, an elabo-
rate interconnecting cytoskeletal
latticework may exist between
α-dystrobrevin (and thus the
DPC), the IF network, and vari-
ous cytoskeletal proteins. This
interaction may be interrupted
in Duchenne dystrophy, Emery-
Dreifuss muscular dystrophy,
and the various forms of desmin
myopathy.

■ COMMENTARY
Desmin, the first muscle-spe-

cific protein to appear during
myogenesis, localizes to
myotendinous and neuromuscu-
lar junctions in skeletal muscle,
and, in the heart, to the interca-
lated discs, the attachment
between cardiac muscle cells,
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Figure

The Dystrophin-Associated Protein Complex

IF, intermediate filament; SS, sarcospan; nNOS, neural nitric oxide synthase; SAPK3, stress-activated pro-

tein kinase-3; SkM, skeletal muscle voltage-gated sodium channels; SAST, syntrophin-associated

serine/threonine kinase; ECM, extracellular matrix; HI, Helix I; HII, Helix II.

Blake DJ, Martin-Rendon E. Intermediate filaments and the function of the dystrophin-protein complex.

Trends Cardiovasc Med. 2002;12:224-228. Reprinted with permission from Elsevier Science.



and the Purkinje fibers of the conduction system. Sur-
prisingly, myogenesis and myofibrillogenesis proceed
despite lack of desmin. However, muscle fibers are
more susceptible to injury, with cardiomyopathy and
muscular dystrophy developing in desmin knockout
mice (Acta Physiol Scand. 2001;171:341-348).
Degeneration and fibrosis result from a loss of mem-
brane integrity. In man, desmin myopathy is marked
by accumulations of desmin, often in a filamentous
fashion, sometimes associated with a desmin gene
missense mutation or deletion, and sometimes with an
alpha-B crystallin missense mutation (J Child Neurol.
2000;15:565-572). Muscle and cardiac disease are
characteristic of these disorders, which may be spo-
radic or familial. Impaired nonlysosomal proteolysis
appears  to be responsible for the abnormal accumula-
tion of proteins. Mutant hyperphosphorylated desmin
acts as a seed protein for filament aggregation which,
when multifocal, is characterized by inclusions such
as cytoplasmic or spheroid bodies and, when dissemi-
nated, is called granulofilamentous material (Curr
Opin Neurol. 1997;10:426-429). As a group, these
myopathies are designated “surplus protein
myopathies.” —michael rubin

Selective Expression of
Mutant SOD1 Associated
with Familial ALS in Postna-
tal Motoneurons Does Not
Cause Motoneuron Disease
A B S T R A C T  &  C O M M E N T A R Y

Source: Lino MM, et al. Accumulation of SOD1 mutants in
postnatal motoneurons does not cause motoneuron pathology
or motoneuron disease. J Neurosci. 2002;22:4825-4832.

Amajor advance in studying the pathogenesis
of amyotrophic lateral sclerosis (ALS) was the dis-

covery that approximately 10% of the total number of
ALS cases are familial and of these approximately 20%
are attributable to point mutations in cytosolic Cu/Zn
superoxide dismutase (SOD1). The process by which
SOD1 leads to motor neuron degeneration remains
unclear, but studies involving use of transgenic animals
clearly point to a toxic gain of function model for the
abnormal protein. Mice with targeted deletions of both
SOD1 alleles do not develop spontaneous motoneuron
loss. In contrast, transgenic mice overexpressing mutant

SOD1 develop spontaneous motoneuron degeneration
and represent an excellent animal model of the disease. 

In prior studies, 3 familial ALS-associated SOD1
mutants—(G93A), (G85R), and (G37R)—were intro-
duced into mice using a human SOD1 mini gene
approach, leading to a ubiquitous high level of the
human transgene in all cell types within the central ner-
vous system. In these mice, mutant SOD1 accumulated
at high levels in many and, possibly, all tissues and cell
types. However, it seemed probable that the accumula-
tion of mutant protein in motoneurons was the main
cause of the disease, since pathology and dysfunction
affected primarily motoneurons. The present study
examined the effects of expressing the G93A and the
G85R SOD1 mutations as transgenes using a Thy1 pro-
motor that produces high constitutive expression if the
transgene is in postnatal motoneurons, but not in astro-
cytes or microglia. Lino and colleagues made a number
of notable observations. They noted that the mice did
not develop motoneuron deficits or any evidence of neu-
romuscular denervation. Furthermore, there was no evi-
dence of loss of motoneurons or any astrogliosis. The
mice did not develop ubiquitin-stained protein deposits
that are characteristic of mice with the G93A and G85R
mutations. Lino et al demonstrated that the Thy1-SOD1
lines accumulated levels of SOD1 that were sufficient to
cause disease in the other transgenic mouse models
expressing SOD1 in all cell types. 

Lino et al also carried out a further interesting
experiment. They examined the effects of crossing
their lines of transgenic mice that have expression only
in motoneurons with the G93A mouse lines that have
ubiquitous expression of the mutant SOD1. This
should have led to 2-fold load of mutant SOD1 restrict-
ed to neurons in the double transgenic mice. If the
motoneurons are the site at which mutant SOD1 affects
disease onset and progression, then the double trans-
genic mice would be expected to have accelerated
pathology and disease. Lino et al, however, observed
no difference in the rate of clinical deficits or motoneu-
ron loss in these double transgenic mice. This provides
further evidence that the accumulation of mutant
SOD1 in motoneurons is not necessary to induce
motoneuron disease or motoneuron pathology. 

■ COMMENTARY
The present findings are extremely interesting

because they demonstrate that the expression of mutant
SOD1 within motoneurons is not sufficient to result in
motoneuron disease. This suggests that the disease
process requires an interaction with mutant SOD1 in
other cell types. Lino et al have also demonstrated that
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the accumulation of intracellular deposits does not
occur in these mice. This also suggests that this depends
on an interaction with other cell types. Leading candi-
dates would be expression in astrocytes and microglia.
A possibility that astrocytes may play a role in disease
pathogenesis has been suggested by observations that
reduced glutamate uptake by the astrocytic glutamate
transporter appears both in human ALS, as well in the
transgenic mouse models. A prior study of expression
of mutant SOD1 confined to astrocytes showed that
expression only in this cell type also was insufficient to
cause motoneuron pathology. Both astrocytosis as well
as an increased number of microglia occurred in the
transgenic mouse models of ALS. Augmenting
chemokine receptor-4 signaling in microglia can lead to
an excess release of tumor necrosis factor-α, as well as
extracellular glutamate and motoneuron pathology. It
appears possible that microglia may be the cells by
which mutant SOD1 acts to initiate motoneuron pathol-
ogy in the transgenic mouse models. This process may
subsequently lead to mitochondrial pathology, the accu-
mulation of deposits, a reduction in axonal transport,
and cause paralysis and death. The fact that motoneu-
rons have long axonal projections and appear to be par-
ticularly sensitive to excess glutamate may account for
their vulnerability. Axonal transport also puts a high-
energy load on neurons, and mitochondrial pathology is
an early feature of the motoneurons in the transgenic
mouse models of familial ALS. These findings provide
further evidence that new therapeutic approaches target-
ing microglial activation might be particularly fruitful
for the treatment of ALS. —m. flint beal

IVIG for MMNCB
A B S T R A C T  &  C O M M E N T A R Y

Source: Van den Berg-Vos RM, et al. Multifocal motor neu-
ropathy: Long-term clinical and electrophysiological assess-
ment of intravenous immunoglobulin maintenance treat-
ment. Brain. 2002;125:1875-1886.

Eleven patients with multifocal motor neu-
ropathy with conduction block (MMNCB), treated

with intravenous immunoglobulin (IVIG) for at least 4
years, were followed over a 4-8-year period to determine
the long-term benefits of IVIG with regards to muscle
strength and electrophysiologic parameters. Diagnosis
was based on the presence of asymmetric, predominant-
ly arm weakness, with electrical evidence of motor con-
duction block in at least one site. Initial treatment for all

patients comprised 5 days of IVIG (0.4 g/kg/d) followed
by 1 infusion weekly for a year. Subsequent infusion fre-
quency was determined by patient’s course and ranged
from one infusion every 1-7 weeks at an average dose of
7-48 g/wk. Hand-held dynamometry and Medical
Research Council (MRC) grading of muscle strength
were used to assess progress. Electrodiagnostic studies
were performed prior to treatment and annually there-
after. Disability was graded using subscales of the Guy’s
Neurological Disability Scale (Mult Scler. 1999;5:223-
233). Statistical analysis included paired t-tests and
Wilcoxon’s matched pairs test.

Mean MRC sum scores, assessing the strength of 20
muscles, 5 in each arm and leg, significantly improved
(P < 0.001) in all patients following the first course of
IVIG, declined slightly but significantly (P < 0.01) dur-
ing maintenance, yet remained significantly higher (P <
0.001) at last follow-up compared to pretreatment. Dis-
ability scores improved in 7 patients and remained
unchanged in 4 (P < 0.02). Conduction block and distal
compound motor action potential amplitudes were not
significantly changed in 36 of 66 nerves studied. Where
electrodiagnostic improvement was observed, it corre-
lated significantly with the presence of pretreatment
conduction block, rather than axonal loss. IVIG mainte-
nance therapy does not induce remission in MMNCB,
but strength and disability are improved by mechanisms
that enhance remyelination and reinnervation. The fre-
quency of infusions remains individualized.

■ COMMENTARY
Does the presence of definite or probable conduc-

tion block determine clinical presentation, immuno-
logical findings, or response to IVIG in multifocal
motor neuropathy (MMN)? Among 23 MMN patients,
14 demonstrated definite or probable conduction
block in at least one motor nerve (based on American
Association of Electrodiagnostic Medicine criteria), 6
had possible conduction block (10% less conduction
block than required by above criteria), and 3 showed
no conduction block. Age at disease onset, extent and
severity of weakness, disability, and frequency of anti-
ganglioside antibodies did not differ between patients
with possible conduction block as compared to those
with definite or probable conduction block. Response
to IVIG treatment, however, was less likely in the pos-
sible conduction block group (67% vs 86%). Only 1
(33%) patient without conduction block improved
with IVIG (J Neurol Neurosurg Psychiatry.
2002;72:761-766). Patients with suspected MMN who
electrodiagnostically demonstrate possible conduction
block should be treated as those with definite conduc-
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tion block. Those without conduction block are
unlikely to respond. —michael rubin

Replacing the Wada Test: 
Is Functional MRI Up to 
the Task?
A B S T R A C T S  &  C O M M E N T A R Y

Sources: Gaillard WD, et al. Language dominance in partial
epilepsy patients identified with an fMRI reading task. Neu-
rology. 2002;59:256-265; Abou-Khalil B, Schlaggar BL. Is it
time to replace the Wada test? Neurology. 2002;59:160-161. 

Gaillard and colleagues conducted a study
to assess language dominance with fMRI. They

compared the results of language lateralization by fMRI
(30 subjects) with that obtained by intracarotid amobar-
bital test (IAT) in 21 patients who underwent both.
Given that the preponderance of epilepsy patients who
undergo evaluation for resective epilepsy surgery have
their seizures originate from the temporal lobe, most
language tasks have preferentially caused fMRI activa-
tion in frontal structures. However, Gaillard et al were
most interested in the ability of fMRI to demonstrate
temporal activation in their silent naming paradigm.

Of 30 patients with temporal lobe epilepsy studied
with fMRI, 27 had convincing lateralization (25 left, 2
right), 1 had bilateral activation, and 2 were indetermi-
nate (weak activation) by region of interest (ROI) analy-
sis. Of the 27 with lateralizing fMRI, 26 had activation
in the temporal lobe. Fifteen of 20 patients had com-
pletely concordant lateralization by fMRI and IAT. Lack
of concordance occurred when one of the tests demon-
strated lateralization while the other suggested bilateral
language representation. No patients were fully discor-
dant (ie, contralateral findings in one test vs the other).
Finally, visual interpretation of the fMRI was compara-
ble to more detailed ROI analysis.

■ COMMENTARY
Introduced in 1949, the IAT was described by Juhn

Wada to assess cerebral language dominance. Milner
and colleagues at the Montreal Neurological Institute
subsequently recommended its use to assess memory.
The test is now the standard for lateralization of lan-
guage and memory functions in epilepsy patients under-
going evaluation for excisional epilepsy surgery. IAT is
useful not only to assess postoperative risk of language
dysfunction and amnesia, but it also can be predictive of

postoperative seizure control (Perrine K, et al. Epilepsia.
1995;36(9):851-856; Loring DW, et al. Neurology.
1994;44(12):2322-2324). The test is invasive and carries
the potential for morbidity. While surveys of epilepsy
centers report complication rates of 0-5% and about
60% of those centers report no complications, the over-
all risk of thromboembolism and stroke remains at 0.5-
1% for transfemoral carotid angiography. The develop-
ment of a noninvasive alternative of at least comparable
sensitivity, specificity, and predictive value is obviously
desirable. Gaillard et al furnish significant data toward
using fMRI to achieve this goal.

In their editorial, Abou-Khalil and Schlaggar suggest
“We are almost there,” in replacing IAT with fMRI. Cer-
tainly, fMRI is superior to positron emission tomogra-
phy (PET) in spatial resolution. Furthermore, as com-
pared to PET, radionuclide exposure is not involved.
Repetitive transcranial magnetic stimulation (rTMS) is
the only other technique that has been rigorously studied
as a replacement for the language lateralization provided
by the Wada test. Unfortunately, the data for rTMS are
not encouraging (Epstein CM, et al. Neurology. 2000;
55(7):1025-1027). While Neurology Alert remains opti-
mistic about the ultimate prospects for replacement of
IAT by fMRI, the most formidable hurdle to overcome is
the creation of a battery of fMRI memory protocols.
These will be useful in predicting the risks of amnesia
from a unilateral mesial temporal resection. Once this is
achieved, it will be time for a multi-institution trial that
compares outcomes of epilepsy surgery for patients
studied with IAT vs. fMRI. —andy dean

Dr. Dean is Assistant Professor of Neurology and Neuro-
science, Director of the Epilepsy Monitoring Unit,
Department of Neurology, New York Presbyterian Hospi-
tal—Cornell Campus. 

Increased Caloric Intake
Increases the Risk of
Alzheimer’s Disease
A B S T R A C T S  &  C O M M E N T A R Y

Sources: Luchsinger JA, et al. Caloric intake and the risk of
Alzheimer disease. Arch Neurol. 2002;59:1258-1263; Roth
GS, et al. Biomarkers of caloric restriction may predict
longevity in humans. Science. 2002;297:811.

There is evidence that diet could play a role
in Alzheimer disease (AD) risk. Caloric intake has
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been shown to affect aging in animals and, possibly, in
humans. Caloric restriction in mice and rats increases
average and maximum life span possibly by decreasing
oxidative damage. The balance of macronutrients in diet
may also affect oxidative stress unrelated to total caloric
intake. There is increasing evidence that oxidative dam-
age may increase β-amyloid deposition as well as the
intracellular accumulation β-amyloid 1-42. 

In the present epidemiologic study, 980 individuals
free of dementia at baseline were followed for a mean of
4 years. The daily intake of calories, carbohydrates, fats,
and proteins were recalled using a semi-quantitative
food frequency questionnaire that was administered
between baseline and the first follow-up visits.
Luchsinger and colleagues subsequently examined the
risk of AD between quartiles of intake after adjusting for
confounders. They found 242 incident cases of AD dur-
ing the 4023 years of follow-up. Compared with individ-
uals in the lowest quartile of caloric intake, those in the
highest quartile had an increased risk of AD, which
showed a hazard ratio of 1.5. In individuals with
apolipoprotein E ∈4 allele, the hazard ratios of AD for
the highest quartile of caloric or food intake were 2.3 as
compared to the lowest quartiles. In individuals who did
not have the apoliprotein E ∈4 allele, there was no sig-
nificant effect of caloric intake or fat intake on AD risk. 

■ COMMENTARY
The main limitation of this study pertains to the mea-

sure of nutrient intake. The food frequency questionnaire
measures habitual intake during 1 year and does not
account for day-to-day variation or longer-term periods of
intake. In addition, the measures obtained from the semi-
quantitative food frequency questionnaire may not have
sufficient precision to make inferences about absolute lev-
els of nutrient intake. Nevertheless, the findings are of
interest. This is due to the abundant literature which
shows that reduced caloric intake has neuroprotective
effects in animal models of neurotoxicity. Reduced
caloric intake may reduce oxidative stress and increase
both average and maximum lifespan. The relevance of
this for normal human aging has recently been shown in a
report in Science that biomarkers of caloric restriction
may predict longevity in humans. In the NIA primate
aging study of male rhesus monkeys, caloric restriction
resulted in a slightly lower body temperature, reduced
insulin levels, and slowed the rate of decline in serum
dehydroepiandrosterone sulfate. In the Baltimore longitu-

dinal study of aging in male humans, it was demonstrated
that all 3 of these markers showed significant effects on
survival. Consistent with beneficial effects of caloric
restriction on aging and life span in other animals, indi-
viduals with lower temperature and insulin, and those
maintaining higher dehydroepiandrosterone sulfate levels
had longer survival than their respective counterparts.

These findings both in AD as well as in normal
humans suggest that a number of markers associated
with caloric restriction may predict increased longevity
and reduce incidence of AD. Further studies of these
interactions are warranted. —m. flint beal

CME Questions
10. All of the following statements regarding the diagnosis of ICA

stenosis are true except:
a. MRA is slightly more accurate than DUS.
b. when DUS and MRI agree, accuracy is greatest.
c. DUS and MRA overestimate degree of stenosis.
d. total ICA occlusion cannot be reliably diagnosed by DUS 

and MRA.
e. DSA remains the “gold standard” for evaluation of ICA 

stenosis.

11. The dystrophin-protein complex comprises:
a. the dystroglycan complex (α and β).
b. the sarcoglycan complex (α, β, γ, δ, and sarcospan).
c. the cytoplasmic complex, syntrophin and dystrobrevin.
d. All of the above 
e. None of the above

12. Intravenous immunoglobulin will likely benefit multifocal
motor neuropathy patients with all of the following except:
a. definite conduction block.
b. probable conduction block.
c. possible conduction block.
d. no conduction block.

Readers are Invited. . .
Readers are invited to submit questions or com-

ments on material seen in or relevant to Neurology
Alert. Send your questions to: Neill Larmore, Neurolo-
gy Alert, c/o American Health Consultants, P.O. Box
740059, Atlanta, GA 30374. For subscription informa-
tion, you can reach the editors and customer service
personnel for Neurology Alert via the internet by send-
ing e-mail to neill.larmore@ahcpub.com. We look for-
ward to hearing from you.   ■

In Future Issues: Impaired Chemosensitivity to Hypoxia is a 
Marker of Multiple System Atrophy



The $15 billion dietary supplement industry
took a bruising in the last month with

reports that some of the most popular over-the-
counter treatments are little more than expen-
sive placebo. Ginkgo, the commonly used
memory enhancing agent, was evaluated in 230
men and women older than the age of 60 who
had normal memory and were in good health.
Patients were randomly assigned to receive
ginkgo 40 mg 3 times a day or matching placebo
for 6 weeks. Neuropsychological tests were
administered at the end of the study, which
revealed no significant differences between
treatment groups on any of the outcome mea-
sures including verbal and nonverbal learning
and memory, attention and concentration, nam-
ing and expressive language, self-reported
memory, and companion scoring. The study
concluded that ginkgo did not facilitate learn-
ing memory tension or concentration in adults
older than the age of 60 (JAMA. 2002;288:835-
840). In a separate study from The Netherlands,
652 adults older than age 60 were given a multi-
vitamin/mineral supplement, 200 mg of vita-
min E, both, or placebo in a study to evaluate
whether the supplements would reduce the
incidence and severity of acute respiratory tract
infections. Patients were followed for nearly 1.5
years. No difference was found among any of
the groups with regard to incidence or severity
of acute respiratory infections, except for the
finding of worsening severity of disease in the
vitamin E group (19 days illness with vitamin E
vs 14 days illness with placebo; P = 0.2). (JAMA.
2002;288:715-721.)

On the other hand, a homocysteine-lowering
therapy with a combination of B vitamins effec-
tively improves clinical outcomes after percuta-
neous coronary interventions. Folic acid,

vitamin B12, and vitamin B6 were tested in a ran-
domized, double-blind, placebo-controlled trial
involving more than 550 patients in Switzerland
who had undergone successful angioplasty. The
participants received a combination of folic acid
1 mg/d, vitamin B12 400 µ/d, and vitamin B6 10
mg/d, or placebo. The main outcome measure
was the composite outcome of major adverse
events including death, nonfatal myocardial
infarction, and the need for repeat revascular-
ization evaluated at 6 months and 1 year. The
composite end point was significantly lower at
1 year in the vitamin-treated patients (15.4%)
compared to the placebo group (22.8%) (RR,
0.68; 95% CI, 0.48-0.96; P = .03) primarily due to
reduce rate of revascularization. (JAMA .
2002;288:973-979).

Celebrex OK for Asthma Patients
Celecoxib (Celebrex) may be safe to use in

patients with a history of aspirin-induced
asthma. Patients with known aspirin sensitivity,
or aspirin-exacerbated respiratory disease
(AERD), are generally unable to take aspirin or
any NSAID. In a study from San Diego, 60
patients with AERD were challenged with cele-
coxib, a COX-2 inhibitor, or placebo over 48
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Forgot Your Ginkgo? Forget About It, Study Shows



hours. During the study period, none of the 60
patients experienced any symptoms or changes
in nasal examinations or declines in FEV1. The
following day, all 60 patients were exposed to
aspirin and all showed sensitivity. The study
concluded that inhibition of COX-1 is the critical
initiating event in respiratory reactions in
patients with AERD (Arthritis Rheum .
2002;46:2201-2206).

Losartan Not Superior to Captopril
The angiotensin II receptor blocker losartan is

not superior to the ace inhibitor captopril after
complicated acute myocardial infarction. The
large OPTIMAAL trial (Optimal Trial in
Myocardial Infarction with the Angiotensin II
Antagonist Losartan) looked at 5477 patients in
7 European countries with confirmed acute
myocardial infarction and heart failure. Patients
were randomly assigned and titrated to target
dose of losartan 50 mg once daily or captopril
50 mg 3 times daily. The primary end point was
all-cause mortality. During a mean follow-up of
2.7 years, there were 499 (18%) deaths in losar-
tan group and 447 (16%) in the captopril group
(RR 1.13; 95% CI, 0.99-1.28; P = 0.07). Because of
this nonsignificant trend in total mortality in
favor of captopril, the study suggests that losar-
tan cannot be generally recommended in this
population. It is noted however that losartan
was better tolerated than captopril, and associ-
ated with significantly fewer discontinuations
(Lancet. 2002;360:752-760).

Alfa-Interferon Could Help Fight West Nile
The number of West Nile virus cases is mount-

ing in the United States, Canada, and Mexico
where 37 deaths have been attributed to the
virus, now the first case has been reported in
California, and other cases are the result of organ
donation from infected donor. Researchers are
hoping that alfa-interferon may be of help. The
drug has been effective against St. Louis
encephalitis, a similar virus, and is the drug of
choice for treatment of hepatitis C. Researchers
are enrolling patients in the New York area where
the virus first appeared 3 years ago. Although
infection with the mosquito-borne virus rarely
causes serious illness (< 1%), the elderly and
chronically ill are particularly prone to encephali-
tis. alfa-interferon will be given for 2 weeks and
should be started within the first few days of ill-

ness, prior to the onset of encephalitis. Research
is also progressing on 3 West Nile virus vaccines,
which should be in human trials by 2003.

Sertraline Effective Against Depression
Depression is common in patients with coro-

nary artery disease and represents a significant
independent risk factor for both first myocardial
infarction and cardiovascular mortality. A new
study shows that the selective serotonin reuptake
inhibitor sertraline is safe and effective for treat-
ing major depression in patients with recent
myocardial infarction or unstable angina. A total
of 369 patients on 3 continents with major depres-
sive disorder were enrolled and randomized to
sertraline 50-200 mg/d or placebo in a double-
blind fashion for 24 weeks. The main outcome
was change in left ventricular ejection fraction
(LVEF) while other outcomes included surrogate
cardiac measures and cardiovascular adverse
events. Sertraline had no significant effect on
LVEF, and also did not increase ventricular pre-
mature complex runs, QTc intervals, or other car-
diac measures. The incidence of severe
cardiovascular adverse events was 14.5% with
sertraline and 22.4% with placebo. Depression
scores were better in the sertraline group. The
authors conclude that sertraline is safe and effec-
tive for trading depression in patients with recent
MI or unstable angina (JAMA. 2002;288:701-709).

FDA Actions
Procter & Gamble has announced that it

expects an over-the-counter form of omepra-
zole (Prilosec) to be available by early 2003.
The company has received an approval letter
from the FDA but needs to clarify language on
the package label so that consumers will clearly
understand how to use the drug. Procter &
Gamble is planning a study to make sure con-
sumers understand the drug labeling, a process
which will take several months. The FDA has
approved fluoxetine (Prozac) for the treatment
of panic disorder. The indication was previ-
ously only granted to paroxetine (Paxil) and
sertraline (Zoloft), and it has been heavily pro-
moted by the manufacturers of these drugs.
Fluoxetine is also recently approved for long-
term treatment of bulimia. The drug has been
been available as a generic for more than a
year, and as such represents a lower cost alter-
native for patients with these conditions.   ■
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