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C O N F E R E N C E  C O V E R A G E

Neurology Alert reviews approximately 20 of the most
important and clinically relevant presentations from the 51st

Annual American Academy of Neurology meeting. The poster or
seminar numbers for each presentation are listed with the abstracts
in the April 1999 supplement to Neurology.

Molecular genetics continue to improve our understanding of
inherited movement disorders. Two families were reported
(S05.005) with rapid-onset Dystonia-Parkinsonism linked to chro-
mosome 19. An autosomal dominant disorder, it is characterized by
the development of dystonia, parkinsonism, and dysarthria over
hours to days. A new autosomal dominant spinocerebellar ataxia
(SCA 10) was linked to a region of chromosome 22 (S33.006). Like
other SCAs with known genetic loci (SCA 1, 2, 3, 6, and 7),
patients with SCA10 have inheritance, predominantly cerebellar
symptoms, and evidence of anticipation. They also frequently have
epilepsy, a clinical feature not seen in other SCAs. A large family
with autosomal dominant myoclonic-dystonia was also mapped to a
missense mutation in the D2 dopamine receptor gene (S54.001).
These loci will undoubtedly be available for commercial genetic
testing within the next year or two.

Many advances in treating Parkinson’s disease (PD) have been
made in the last several years. Joseph Friedman (P003.065) reported
his experience with quetiapine (Seraquel), a new atypical neurolep-
tic used for treating levodopa-induced psychosis in PD patients.
Patients had excellent control of psychosis at 40.6 mg per day of the
drug, without worsening of their motor performance. Unlike clozap-
ine (Clozaril), this agent does not require weekly blood monitoring,
leading many patients to switch successfully from Clozaril to Ser-
aquel. Viagra (sildenafil) was evaluated in 10 PD patients with erec-
tile dysfunction (P03.067) and was found to be effective and safe.
The Parkinson Study Group reported placebo-controlled clinical tri-
als of the glutamate antagonist remacemide in levodopa-treated
Parkinson patients (S34.003). The drug improved motor perfor-
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mance and “on” time, but did not improve levodopa-
induced dyskinesias. Several presentations discussed the
new non-ergot dopamine agonist pramipexole
(Mirapex). Long-term safety and efficacy data from
open label studies in several hundred early (S34.001)
and late (S34.002) Parkinson patients demonstrated that
Mirapex was efficacious, safe, and well tolerated. Frucht
and colleagues (P05.036), however, reported eight func-
tionally independent Parkinson patients who experi-
enced sudden sleep attacks on Mirapex, resulting in auto
accidents, a serious side effect.

As summarized in the December Neurology Alert
(Frucht S. Neurol Alert 1998;17:26-27), Grenoble neu-
rologists reported benefits in motor performance and
functional status in PD lasting up to four years after
implanting and stimulating the bilateral subthalamic
nucleus (STN) S38:VO2. (The procedure is not present-
ly approved in the United States.) Their study (S38.003)
established preoperative indicators of clinical outcome
from stimulating STN. Younger patients responded bet-
ter, and major parkinsonian symptoms (akinesia, tremor,
rigidity, gait, and postural stability) that respond to lev-
odopa also improved with STN stimulation. Cognitive
performance, as well as mood and executive function,
may actually improve after surgery (P06.091). In a small
series of patients, Hammerstad reported that bilateral
internal globus pallidus stimulation (S38.001) was near-

ly as effective as bilateral STN stimulation. However,
patients with pallidal stimulators continued to take lev-
odopa, while STN stimulator patients were able to sig-
nificantly reduce their levodopa dose. 

Vim thalamic stimulation to treat unilateral tremor
of PD and essential tremor is currently approved in the
United States. Pahwa showed that thalamic stimulation
of patients with essential tremor (S62.004) was as
effective in relieving tremor as thalamotomy, with
fewer complications. 

The most eagerly anticipated report was the NIH-
sponsored, double-blind, controlled trial of human cell
transplants in advanced PD (S38.005, P05.026, P05.027,
P05.028). Embryonic mesencephalic transplants were
performed in double-blinded fashion on 40 patients with
advanced disease. Half of the patients were older than
age 60 in order to evaluate the variable of host age.
Embryonic mesencephalon tissue, taken 7-8 weeks post-
conception from elective abortions, was implanted bilat-
erally into the putamen. Patients were followed with fluo-
rodopa PET scanning and multiple clinical measures.
After one year, the blind was broken and subjects who
received placebo surgery (placement of burr holes with-
out needle passage into the brain) were offered fetal
transplantation. Briefly summarized, PET analysis
demonstrated graft survival and improvement in fluo-
rodopa PET transmission, but the changes failed to pro-
duce clinical benefit in patients older than 60 years. Also,
several patients showing increased PET activity devel-
oped intractable face and arm dyskinesias despite discon-
tinuing levodopa, a consequence that seriously reduces
the practical application of the technique. Paradoxically,
several placebo patients reported measurable parkinson-
ian improvement at one year. —sf (Steven Frucht, MD, is
Assistant Professor of Neurology, Movement Disorders
Division, Columbia-Presbyterian Medical Center.)

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

Source: Adler GK, et al. Reduced hypothalamic-pituitary
and sympathoadrenal responses to hypoglycemia in women
with fibromyalgia syndrome. Am J Med 1999;106:534-543.

Fifteen premenopausal women, ages 27-49
years, satisfying American College of Rheumatology

criteria for fibromyalgia (FM; widespread pain present
for at least 3 months), with tenderness on digital palpa-
tion at 11 or more of 18 specific sites, including bilateral,
suboccipital, low cervical, trapezius, supraspinatus, sec-
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ond rib, lateral epicondyle, gluteal, greater trocanter, and
knee) were compared to 13 matched healthy women to
assess hypothalamic-pituitary-adrenal axis and sympa-
thoadrenal system function. Exclusionary criteria
included ongoing pregnancy or lactation, glucocorticoid
or estrogen/progesterone treatment within the previous
year, ongoing medical problems other than FM (except
for 1 hypothyroid FM patient on levothyroxine), and any
abnormality on blood chemistry, urinalysis, or thyroid
function. Medication other than acetaminophen (and
levothyroxine) was stopped two weeks prior to the study
and acetaminophen 48 hours prior. All patients under-
went complete medical and psychiatric history and
examination, with baseline measurements of 24-hour
urinary-free cortisol, and morning and evening adreno-
corticotrophic hormone (ACTH) and cortisol levels.
Hypothalamic-pituitary-adrenal axis and sympathoad-
renal system function were assessed by hypoglycemic
challenge using the hyperinsulinemic clamp method
(DeFronzo RA, et al. Am J Physiol 1979;237:E213-
E223), graded ACTH infusion, and placebo. Statistical
analysis included Student’s two-tailed t test and Fisher’s
exact test.

Twenty-four-hour urinary-free cortisol excretion and
baseline morning and evening ACTH and cortisol levels
were normal and not significantly different between
groups. Induced hypoglycemia, however, resulted in a
blunted pituitary-ACTH response in FM compared to
controls, with a 30% less rise in ACTH (P = 0.01). Pitu-
itary function was otherwise intact, with an expected
rise in prolactin level following hypoglycemia. Despite
the reduced ACTH response, cortisol levels following
hypoglycemic challenge were similar in the two groups,
indicating a normal adrenocortical response, whereas
the adrenomedullary response to hypoglycemia, as mea-
sured by epinephrine levels, was significantly reduced
by 30%. Responses to graded ACTH and placebo infu-
sions showed normal adrenal sensitivity in both groups.
Though eight of the 15 FM women had a past (n = 6)
and/or present (n = 3) history of psychiatric illness, uri-
nary-free cortisol, and ACTH and integrated epinephrine
responses to insulin, hypoglycemic challenge was simi-
lar in FM patients with or without such history. FM
patients have impairment of hypothalamic-pituitary and
sympathoadrenal function independent of psychopathol-
ogy, resulting in blunted ACTH and epinephrine
responses to hypoglycemia.

■ COMMENTARY
FM affects 2% of the population and women seven

times more frequently than men (Wolfe F, et al. Arthritis
Rheum 1990;33:160-172). Presenting with areas of mus-

cle pain, nodularity, and stiffness, it was initially termed
muscular, as opposed to articular, rheumatism by 18th
and 19th century German and British physicians. Gow-
ers coined the term “fibrositis,” despite the absence of
pathological inflammation, and finally FM was created
to dispel the misleading and incorrect notion that
inflammation was involved (Gowers WR. BMJ
1904;1:117-121; Yunus M, et al. Semin Arthritis Rheum
1981;11:151-171). Given the complex relationship of
FM with psychiatric illness, the associated multiple non-
specific somatic complaints, and the absence of any
diagnostic laboratory abnormalities, FM holds an uncer-
tain position in current medical thought. Despite con-
flicting findings in other areas, mounting evidence now
suggests that FM may be associated with neuroen-
docrine dysfunction.

Assessment of heart rate variability and spectral
analysis of 24-hour ambulatory cardiac recording
among 30 FM patients and 30 age- and sex-matched
normal controls examined the circadian variations of
sympathetic and vagal activity in FM (Martinez-Lavin
M, et al. Arthritis Rheum 1998;41:1966-1971). FM
patients showed significantly less heart rate variability
compared to controls (P = 0.008) with significantly
higher nocturnal values of sympathetic/vagal balance,
findings that may underlie the fatigue and sleep distur-
bances of FM. Polysomnographic sleep study of 11 FM
women demonstrated more stage 1 sleep, more sleep-
state changes, and more sleep fragmentation than con-
trol subjects, with alpha, delta, and nonrapid eye move-
ment sleep comparable between groups (Shaver JL, et
al. Res Nurs Health 1997;20:247-257). Conflicting
results are reported of growth hormone and insulin-like
growth factor (IGF-1, somatomedin-C), but not sero-
tonin, being significantly lower in FM compared to con-
trols, underscoring dysfunction of the hypothalamic-
pituitary axis (Bagge E, et al. J Rheumatol 1998;25:145-
148; Bennett RM, et al. ibid 1997;24:1384-1389; Wolfe
F, et al. ibid 555-559). Earlier studies, however, have
shown no such differences in growth hormone secretion
(Jacobsen S, et al. J Rheumatol 1996;22:1138-1140).
Lastly, three-stage tilt table testing in 20 FM patients
and 20 controls documented syncope or presyncope,
with a 25 mmHg systolic drop in blood pressure, with-
out compensatory tachycardia, during stage 1 (45 min-
utes at 70° upright) in 12 of the FM patients but in no
controls (Bou-Holaigah I, et al. Clin Exp Rheum
1997;15:239-246).

Much remains to be understood, conflicting data still
cloud the horizon, and the primary pathogenic role of
these findings is uncertain, but these initial steps may
ultimately bring fibromyalgia in from the periphery.
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Meanwhile, its management requires patience, persever-
ence, and a multidimensional approach including phar-
macotherapy (anti-depressants, nonsteroidal anti-
inflammatory agents), physical therapy, sleep habit nor-
malization, and, in individualized cases, cognitive,
behavioral, and other psychotherapies (Demitrack MA.
Psychiatr Clin North Am 1998;21:671-692). —mr

Post-CABG 
Cognitive Deficits
A B S T R A C T  &  C O M M E N T A R Y

Source: Selnes OA, et al. Neurobehavioural sequelae of 
cardiopulmonary bypass. Lancet 1999;353:1601-1606.

This informative review states that coronary
artery bypass grafting (CABG) as now performed

has been remarkably successful in relieving the angina
of 94% of survivors for five years. In the United States at
least, increasing numbers of inpatients with hyperten-
sion, diabetes, and age older than 70 years now safely
undergo CABG. Nevertheless, many high-risk candi-
dates suffer from postoperative delirium, memory loss,
depression, or stroke. 

Although expected perioperative death amounts to
only 2-4% following CABG surgery, prospective sur-
veillance indicates that 1.5-5.2% of patients suffer
postoperative strokes with a case fatality record of
20%. Cognitive impairment has been reported as high
as 10% three months after surgery, with 30% of post-
CABG patients complaining of memory defects as late
as six months or more. This response may not be spe-
cific, however, inasmuch as patients who underwent
total knee or hip replacements showed similar post-
operative memory defects. Be that as it may, the Hop-
kins investigation found that some of the post-CABG
patients retained space-related deficiencies for five
years. Psychological depression following CABG has
been emphasized in past investigations, but both Selnes
and colleagues and others claim that this occurs only in
persons who were preoperatively depressed. Depres-
sion, however, fairly frequently follows myocardial
infarction and is associated with worse outcomes and
increased deaths. 

Selnes et al refer to several studies that link preopera-
tive factors to new post-CABG cognitive defects. One
report lists the following: increasing age, poor educa-
tion, and increased cerebral emboli released during car-
diac surgery. More chronic factors include diabetes

and/or severe arterial sclerosis. Some authors have mea-
sured the S100 protein in the spinal fluid as an indicator
of post-CABG brain damage, but its specifity remains
unsure. Neuron-specific enolase has also been tested in
spinal fluid but, again, appears to lack specifity. 

Other factors cited as possible causes of post-CABG
encephalopathy include the presence of intraoperative
hypotension and the amount of intraoperative aortic
emboli that become released into the brain. In another
study of ancillary risk, Tardiff and colleagues (Ann Tho-
rac Surg 1997;90:715-720) suggest that persons carry-
ing the apolipoprotein E-e4 allele may accentuate the
risk of precipitating post-CABG dementia. (Plum F.
Neurol Alert 1999;17:49-50). Undoubtedly, additional
genetic factors will be found that increase stroke or
intrinsic brain deterioration in life’s later years. These
challenging threats deserve serious consideration and
thoughtfully developed prevention. —fp

The Effect of Epilepsy on
Patient Mortality: A Dutch
Cohort Study with 40 Years
of Follow-up
A B S T R A C T  &  C O M M E N T A R Y

Source: Shackleton DP, et al. Mortality in patients with
epilepsy: 40 years of follow up in a Dutch cohort study. 
J Neurol Neurosurg Psychiatry 1999;66:636-640.

Shackleton and colleagues based in the insti-
tute for Epilepsy Diagnosis and Management in

Heemsteed, the Netherlands, report the outcome of 1355
persons with epilepsy, first diagnosed between 1953 and
1967, and followed until this study terminated in
December 1994. Mean age at entry was 19 years with a
range of 6 months to 70 years; 746 patients were male,
609 were female, and mean follow-up was 28 years.
Sixty percent of initial admissions to the study were
younger than 21 years of age. Overall, during the 14
years of patient admissions and the 40 years that the
study lasted, 38,665 person years were examined and
404 patients died (normal expected death rate = 128), an
increase over expected mortality to 3.2 per 1000.
Admission to the Institute’s care included a substantial
number of patients with symptomatic epilepsy. Accord-
ingly, the mortality rate during patients’ first registered
treatment year amounted to a high of 16 per 1000 per-
sons. After the first year, the rate declined to 6.9-7.0
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times the normal for the ensuing nine-year follow-up.
After that, follow-up mortality rates averaged 1.9 in
patients living up to the final calculated 25 years of fol-
low-up in the study. 

The causes of symptomatic epilepsy in patients dying
in the first two years related 19% to brain malignant
neoplasms and stroke. After that, those factors fell to
15% of all mortality. Intrinsic epilepsy accounted for
21% of the mortality among these patients throughout
the total follow-up study. Road traffic and other acci-
dents averaged 13% of deaths. Overall seven patients, all
older than age 20, committed suicide.

During the first two years of follow-up of all entering
patients, primary epilepsy carried a 6.8 per 1000 mortal-
ity. After two years, this high figure dropped to 3.1 per
1000 and remained there throughout the entire analysis.
Uncontrollable seizures may have precipitated such poor
outcomes, but respiratory difficulties and/or cryptic
acute primary brain disease in children also may have
contributed to the remarkably high early rate.

Shackleton et al make several points. Their death rate
was higher than those reported in some other series, but
most of the latter dealt with an older median age at
onset. (As noted above, 60% of all entering patients in
this series were < 20 years old.) The death rate was high
with epilepsy starting before 20 years, but also within
the first years after onset (i.e., ≥ 4 times the rates of sub-
sequent years). Shackleton et al state that other centers
have emphasized other primary brain disease as precipi-
tating both death and complications of seizures, but they
firmly state that epilepsy itself occupied 21% of their
mortality among patients throughout the study. As they
emphasize, approximately 1% of newly diagnosed
intrinsic epilepsy patients will sooner or later die from
the disease. Moreover, in their opinion, “If we also
included causes of death indirectly related to epilepsy
such as accidental deaths and suicides...the proportion of
epilepsy related death...becomes larger than those deaths
related to...malignant CNS neoplasms, cerebral vascular
disease, other CNS illnesses.”

■ COMMENTARY
Shackleton et al take the position that epilepsy

resulting from other diseases of the brain importantly
contributes to deaths. In their opinion, many of these
systemic illnesses also have occurred in patients sus-
ceptible to seizures. Their high mortality rate in
younger persons perhaps emphasizes that epilepsy, by
itself, can importantly be fatal. Regrettably, they don’t
describe the details of the high mortality rate affecting
patients with primary epilepsy during the first two
years of their disease. —fp

PTA for Intracranial 
Atherosclerotic Stenoses
A B S T R A C T  &  C O M M E N T A R Y

Sources: Marks MP, et al. Outcome of angioplasty for ather-
osclerotic intracranial stenosis. Stroke 1999;30:1065-1069. 

Percutaneous transluminal angioplasty (pta)
has been used widely and successfully to treat ather-

osclerotic stenoses in the coronary and peripheral circu-
lations, but has been used only in a limited fashion in
the extra- and intracranial cerebrovascular circulation.
PTA has not been popular in the cerebral circulation
because of concerns about arterial rupture and distal
embolization.

Marks and colleagues evaluated efficacy and long-
term outcome of PTA treating symptomatic intracranial
atherosclerotic stenoses. They reviewed all intracranial
PTAs performed at Stanford University Medical Center
during a five-year period from 1992-1997. Included
were 23 patients with fixed symptomatic intracranial
stenoses treated solely by elective PTA. Thirty patients
who underwent intracranial PTA for etiologies other
than atherosclerosis, such as vasospasm or in the setting
of acute stroke, were excluded, as were patients with
tandem extracranial and intracranial disease who under-
went PTA at both sites.

The 20 men and three women in the treatment
group were aged 31-84 years (mean age = 62 years).
Thirteen patients had lesions in the posterior circula-
tion (8 vertebral artery, 4 basilar artery, and 1 posterior
cerebral artery). In all but one patient who had a small,
tortuous basilar artery, the stenotic lesion was crossed
with an angioplasty balloon. An additional patient suf-
fered fatal rupture of the middle cerebral artery at the
time of angioplasty. In the remaining 21 patients
(91%), PTA resulted in an improvement in stenosis:
mean estimated stenosis before PTA was 91.5%
(range, 60-95%), immediately after PTA mean steno-
sis fell to 40.5% (range, 0-75%) in 22 patients. In one
patient, thrombosis at the site of internal carotid
angioplasty occurred one hour after PTA but was suc-
cessfully treated with intra-arterial tPA and the patient
suffered no neurological sequelae.

The 21 patients who had successful angioplasties
were followed for 16-74 months (mean, 35 months).
Two deaths unrelated to cerebrovascular disease
occurred in the follow-up group. There were two
strokes in a territory appropriate to the angioplasty and
three strokes overall in the series, therefore, the annual
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stroke rate was 3.2% in the territory of the angioplasty
and 4.8% for all strokes. Marks et al conclude that
although intracranial angioplasty can be performed
with a high degree of technical success, it is still a
high-risk procedure that in general should be reserved
for patients who continue to be symptomatic despite
appropriate medical therapy.

■ COMMENTARY
The stated purpose of this retrospective study was to

report on the clinical outcome and follow-up stroke
rate after PTA for intracranial stenosis. Marks et al
could not establish the long-term potency rates for the
various intracranial sites of angioplasty, since none of
their patients had repeat imaging studies of the cerebral
circulation carried out. No doubt in the future, prospec-
tive studies of patients after PTA using MR angiogra-
phy and transcranial Doppler techniques will supply
this important information.

Marks et al also did not compare the annual stroke
rate of their post-PTA patients with that of a control
group treated with the best medical therapy; therefore,
the natural history of intracranial stenotic lesions must
be derived from the control groups of other studies. In
the EC/IC Bypass Study (EC/IC Bypass Study Group.
N Engl J Med 1985;313:1191-1200; Bogousslavsky J,
et al. Stroke 1986;17:1112-1120) nonsurgically treated
patients with atherosclerotic stenoses in the intracra-
nial internal carotid or middle cerebral arteries had an
annual stroke rate of 8-10% in those vascular territo-
ries. Patients in the WASID study (WASID Study
Group. Stroke 1998;29:1389-1392) with posterior cir-
culation intracranial stenoses treated with medical
therapy had annual stroke rates in the same territory of
the stenotic artery that were 8% for the vertebral artery
and 11% for the basilar artery. Therefore, the approxi-
mately 3% per annum stroke rate in the territory of the
artery of angioplasty in the present series compares
favorably with those data.

Now that angioplasty of intracranial arteries can be
performed with a high degree of technical success,

the need for a controlled, randomized study to com-
pare its efficacy with that of medical therapy alone is
obvious. —jjc

CSF Tests for AD
A B S T R A C T  &  C O M M E N T A R Y

Source: Hulstaert F, et al. Improved discrimination of AD
patients using b-amyloid and tau levels in CSF. Neurology
1999;52:1555-1562.

Elevated levels of tau protein in the cere-
brospinal fluid (CSF) and decreased levels of the 42

peptide form of beta-amyloid (Ab42) have been reported
in Alzheimer’s disease (AD). Assays for these biomark-
ers have been developed and marketed as putative
Alzheimer diagnostic tests. To further evaluate the value
of these tests in identification and differential diagnosis
of AD, a cooperative study was carried out across 10
centers in the United States and Europe. 

In contrast to previous studies in which a single cen-
tralized laboratory performed the relevant CSF studies,
each of the participating centers in this trial carried out
the tau and Ab42 assays locally using ELISA kits
designed for this purpose (Innogenetics, Ghent, Bel-
gium). Cumulatively, a total of 150 samples from AD
patients and 79 samples from patients with non-
Alzheimer dementias were studied. An additional 184
samples were obtained from normal volunteers, patients
with non-CNS pathology, and patients with other non-
dementing neurologic disorders. All CSF from patients
was derived from archival sources, while specimens
from normal volunteers were obtained prospectively.
Diagnosis was based on clinical judgment using pub-
lished criteria. Optimal cutoff values for distinguishing
AD patients from control groups were determined by
applying exploratory statistical techniques.

The median value of Ab42 in AD patients was nearly
half that of nondemented controls, while the CSF tau
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levels of AD patients were more than double those of
the other groups. In a receiver operating characteristic
(ROC) curve analysis, the combined use of CSF tau and
Ab42 was reported to yield a specificity of 86% with a
sensitivity of 85% in discriminating AD from non-
demented controls. At a sensitivity of 85%, the com-
bined test specificity was 58% for distinguishing
patients with non-Alzheimer dementias from those in
other groups. Neither test used in isolation achieved
greater than 65% specificity in identifying AD patients.
Hulstaert and colleagues conclude that the combined
measurement of CSF tau and Ab42 meets requirements
for clinical use in distinguishing AD from normal aging
and specific neurologic disorders.

■ COMMENTARY
As we move away from the era of exclusionary

diagnosis of AD toward one in which direct methods
foster early diagnosis, biomarkers have the potential to
play an increasingly important clinical role. A sizable
body of data now indicates that high levels of tau pro-
tein and low Ab42 are more commonly observed in the
CSF of AD patients than normals. Decreased Ab42
levels have been reported to correlate with possession
of APOE-e4, while CSF tau levels appear to be inde-
pendent of APOE status. 

Nevertheless, although the multicenter study by
Hulstaert et al provides another citation in support of
the association between high CSF tau, low CSF Ab42
levels, and AD, it has only a limited clinical use of
these markers for diagnostic purposes. It is misleading
to suggest that the combined use of these tests “meets
the requirements for clinical use” when the sensitivity
and specificity values are assigned on the basis of ROC
curve analysis rather than prospectively determined
cutoffs. To improve diagnostic discrimination, use of
these markers or the combined use of clinical criteria
and these markers would have to bring us closer to the
gold standard of autopsy diagnosis. The fact that this
study cannot be used to define the positive predictive
value is a strong indication that it is insufficient evi-
dence to establish the clinical use of these measures.

Based on currently available information, CSF
markers such as tau and Ab42 might be considered
suitable for adjunct diagnostic use under special cir-
cumstances, but we cannot recommend them for rou-
tine clinical use. No laboratory test yet developed for
the purpose of differential diagnosis of dementia can
achieve the accuracy provided by careful evaluation
and follow-up by a suitably trained and experienced
clinician. —nrr

The Link of Clinical Risk 
Factors for Epilepsy Patients
in Motor Vehicle Accidents
A B S T R A C T  &  C O M M E N T A R Y

Source: Krauss GL, et al. Risk factors for seizure-related
motor vehicle crashes in patients with epilepsy. Neurology
1999;52:1324-1329.

Avariety of social and economic problems face
persons with epilepsy, one being the capacity to

drive an automobile to work or fulfill various other daily
necessities. This report describes factors that influence
the probability of some of these patients having automo-
bile crashes. Krauss and associates identified from their
large clinic 61 epileptic patients aged 21-70 who had
crashed while driving. Eleven of the 61 crashed during
their first seizure and were deleted from the study, leav-
ing 50 “crashers” for analysis. The 50 crashers (mean
age 38.5 years) were matched against 50 other epileptic
“control” patients (mean age 39.8 years) from the same
clinic. There were 41 males and 9 females populating
both groups. None of the controls had ever crashed, but
all had undergone two or more seizures and were taking
medication. Neither type of seizure, years of driving,
purposes of driving, nor type of roads differed between
the two groups. Crashers, however, differed in several
ways from controls. Seizure frequency was 2.9 per
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month in the crash group compared to 0.6 per month in
the controls. The 50 crashers accumulated 74 seizure-
related accidents, many causing severe injury and two
being fatal. The controls had none. Major injury accom-
panied 17 crashers, nine others were injured, and two
died. Among the crashers, 14 had more than one
seizure-related accident. Additional items associated
with a high accident rate included: short seizure-free
intervals between attacks, a seizure incidence of 2.6 ±
1.2 per month compared to controls with 0.59 ± 0.17
episodes per month. 

Favorable items associated with control patients con-
sisted of: 1) long seizure-free intervals lasting 145 ± 29
weeks; 2) possessing reliable auras that always preceded
major seizures; 3) having few prior crashes not related to
seizures; and 4) having antiepileptic drugs changed,
reduced, or withdrawn by their physician (the last point
implies satisfactory improvement in the disease, or pos-
sible uncertainty of the diagnosis). 

It should be mentioned that approximately one-third
of all patients, well-controlled or not, were noncompli-
ant in following medication, and about another third ini-
tially failed to report their seizures to the state’s motor
vehicle department.

■ COMMENTARY
Krauss et al relate the bad-good outcomes in these

100 epileptic patients. Not surprisingly, they find that the
more difficult to control the primary disease, the greater
becomes the risk of automobile crashes or other injuries.
They quote evidence that epilepsy increases standard
accident rates by “only” 1.3-1.9 times. Your editor
regrets even these low figures, thinking how sad it is for
a person to suffer an embarrassing physiological dis-
ease, but also to be ashamed to drive or announce his or
her disease to others. New pharmacology is only tempo-
rizing present therapy. Hopefully, new, brain-delivered
medication or stimulation can completely repair some of
these unfortunate epileptic patients. —fp

CME Questions
1. Alzheimer’s disease patients tend to have:

a. lower CSF tau and Ab42 levels than normal.
b. higher CSF tau and Ab42 levels than normal.
c. higher CSF tau and lower Ab42 levels than normal.
d. lower CSF tau and higher Ab42 levels than normal.

2. The annual stroke rate for patients with basilar stenosis treated
medically is approximately:
a. 3%.
b. 5%.
c. 10%.
d. 15%.
e. 25%.

3. Which of the following statements about fibromyalgia (FM) is
correct?
a. All patients are malingerers and should be treated as such.
b. Polysomnographic sleep study has demonstrated more sleep

fragmentation in FM patients than in control subjects.
c. Serotonin levels are significantly lower in FM compared to 

controls.
d. Insulin-like growth factor (IGF-1, somatomedin-C) is signifi-

cantly higher in FM than controls.
e. Induced hypoglycemia has been shown to result in an enhanced

pituitary ACTH response in FM.

4. Preoperative factors linked to post-CABG cognitive defects
include:
a. increasing age.
b. diabetes.
c. severe arterial sclerosis.
d. poor education.
e. All of the above

5. Intrinsic epilepsy accounted for what percentage of mortality
among patients in the 40-year Dutch follow-up study?
a. 20%
b. 21%
c. 13%
d. 15%

6. Which of the following is true about the crashers in the study of
epilepsy patients in motor vehicle accidents?
a. Seizure frequency was 2.9 per month.
b. Some crashers had more than one seizure-related accident.
c. Crashers had 74 seizure-related accidents, with two 

being fatal.
d. All of the above

7. A serious side effect for some Parkinson patients taking the
drug pramipexole (Mirapex) is:
a. severe headaches.
b. seizures.
c. sudden sleep attacks.
d. nausea.

8. Embryonic mesencephalic transplants failed to produce clinical
benefit in patients:
a. younger than 60 years of age.
b. older than 60 years of age.
c. 50-60 years of age.
d. 60-70 years of age.
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