
Can Craniectomy Benefit 
Potentially Lethal Acute 

Cerebral Ischemic Stroke?
A B S T R A C T S  &  C O M M E N T A R Y

Sources: Firlik AD, et al. Relationship between cerebral blood flow and
the development of swelling and life-threatening herniation in acute

ischemic stroke. J Neurosurg 1998;89:243-249. Gujjar AR, et al. Mechani-
cal ventilation for ischemic stroke and intracerebral hemorrhage: Indica-
tions, timing and outcome. Neurology 1998;51:447-451. Wijdicks EFM,

Diringer MN. Middle cerebral artery territory infarction and early brain
swelling: Progression and effect of age on outcome. Mayo Clin Proc

1998;73:829-836. Schwab S, et al. Early hemicraniectomy in patients with
complete middle cerebral artery infarction. Stroke 1998;29:1888-1893.

Firlik and associates report on 20 patients with acute,
severe, internal carotid distribution (ICD) strokes who received

xenon-enhanced, computerized tomography (Xe-CT) to estimate
cerebral blood flow (CBF) and its relation to outcome. The first
measurement was completed within six hours of stroke onset. Four-
teen patients had left hemisphere damage, and six had right. All
patients showed clinical and laboratory evidence of severe ICD-ter-
ritory dysfunction within a mean of 230 minutes after first symptom;
at onset, 11 of the 20 had abnormal CT images.

CBF was calculated from 55-65 regions of cerebral interest on Xe-
CT perfusion images. Transfemoral arteriography delivered urokinase
to the region of ICD-MCA occlusion in 11 patients. All patients
received heparin. Estimates of edema were deduced from midline
hemisphere shift on CT scans. Displacements of less than 1 cm were
considered “mild edema.” “Severe edema” was considered if a more
than 1 cm midline shift appeared or the ipsilateral ambient cistern was
effaced. Calculated Xe-CT regional CBF, expressed in mL/100
gm/min, were considered normal if more than 20. CBF below that
level was considered abnormal. Mean hemisphere CBF values on
admission for the group equaled 15.2 ± 8.1 in the damaged hemi-
sphere vs. 34.2 ± 9.2 in the non-injured side (P = 0.0005). Supplemen-
tary Xe-CT blood flow studies were obtained on 17 patients during
their worst clinical condition at 36-96 hours after disease onset. (Three
who had recovered were not reanalyzed.) Eight patients with “mild
edema” had a mean CBF of 19 mL; three had regional blood flows
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above 20 mL. Nine patients with severe edema had mean
values of 10.4 ± 6 mL. Six of the nine showed CBFs of
8.6 ± 9.5 mL. The remaining three had estimated values of
18 ± 9.5 mL. Overall, severe edema occurred 13.3 times
more often in patients whose CBF was less than 15
mL/100gm/min compared to those with higher values.

Firlik et al note that no strong prognostic clues emerged
from the first Xe-CT study. The 11 patients who received
intraarterial urokinase developed no better CBF values or
less edema than the nine patients not receiving such therapy
(5 had partial ± 1 had full reperfusion). The critical result is
that during a time when patients expressed maximal cere-
bral dysfunction, only one patient with CBF below 15 mL
did well, whereas of the 11 who did badly, eight had a mean
CBF of 15 or lower. Regrettably, mortality is not described.

Firlik et al present a discouraging note for current
treatment of acute, severe MCA strokes. Neither
osmotherapy, invasive delivery of urokinase to the locus
of carotid-MCA obstructions, or any other therapy
appeared to have any favorable effect. Blood flows
below 15 mL/100gm/min in 13 patients, despite all
efforts of therapies, were associated with severe brain
injury in eight persons and uncal herniation in six. The
biologic dilemma is obvious: Does brain swelling in
stroke depend largely on inflammatory defense process-
es in the ischemic zones or is the enlargement due main-
ly to increased osmols secondary to tissue destruction

and immunologic responses? The association of low
blood flows with poor outcome is hardly unexpected,
but its potential advantage in decision-making about
craniectomized decompression will be discussed below.

Gujjar et al present a slightly different example of the
frustrations that accompany efforts to revive patients with
acute stroke and compare their severe stroke outcome
against that occurring with intracranial hemorrhage. Over
a three-year period, they applied mechanical ventilation
(MV) to 44 patients with ischemic stroke (IS) in the
carotid artery watershed and 124 patients with acute cere-
bral hemorrhage (CH). The 44 IS patients had large
infarcts in the internal carotid artery (ICA) distribution,
and 36 (82%) were intubated for neurologic deterioration.
Twenty-four (55%) of the ischemic-MV cases died, and
another 11 had a poor permanent outcome. By contrast,
70 (57%) of the intubated CH group died, and another 20
had a poor outcome. Thus, with both diseases, it appears
that reactive tissue bulk of a similar size beyond that of the
initial lesion either killed the subjects or produced severe,
permanent brain damage. Gujjar et al’s accompanying ref-
erences support this concept—some listing mortality rates
as high as 96% in similar groups of patients. 

Wijdicks and Diringer provide data similar to the
above reports. Among 42 patients with symptoms of
severe cerebral swelling associated with MCA infarcts
and verified by CT scans, 33 developed impaired con-
sciousness, impaired diencephalic function, and/or uncal
herniation. All 15 patients older than 60 years died; five
of seven between ages 46-60 died, but only three of 11
persons ages 18-45 died. The older patients suffered
from pre-existing medical problems that might have
accentuated their poor outcomes.

■ COMMENTARY
The above fatal outcomes of severe brain swelling sec-

ondary to internal carotid distribution cerebral infarction
will come as no surprise to any neurologist. What is a new
finding, however, is Gujjar et al’s finding of similar
degrees of hemorrhagic expansion-irritation as it develops
in strokes. This suggests that the tissue reaction in stroke
may not be a direct consequence of tissue oxygen lack
but, rather, to occlusion of microscopic blood flow caused
by excess tissue pressure blocking capillary distributions.

Against the above background, Schwab et al update
their outcome reports on early hemicraniectomy for
patients who suffered acute, complete MCA infarcts.

Schwab et al have now studied 63 patients who had
acute unilateral craniectomies ipsilateral to severe MCA
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infarction. Thirty-two of these patients prior to 1995
received surgery after an average of 39 hours following
onset. Thirty-one subsequent patients were operated on a
mean of 21 hours after onset. Criteria for surgery in both
series of patients was younger than 70 years old with clini-
cal and CT evidence for acute, complete CA-MCA infarcts
and direct signs of impending or complete severe hemi-
spheric brain swelling. Severe post-admission neurological
worsening provided the critical step to proceed with
surgery. Patients with previous, disabling neurological dis-
eases were excluded. Mean age of total surgical cohort was
± 49 years. This was compared to a previous group of 55
severe stroke patients who were treated non-surgically but
with a mean age of 56 years. Only 20% of the 63 decom-
pressed group had left hemispheric strokes compared to
62% of the previously non-decompressed group. 

The table, taken directly from Schwab et al’s communi-
cation gives outcome statistics. Surgical treatment in all
such patients consisted of removing a 12 cm frontal-pari-
etal-temporal bone flap followed by opening the dura and
covering the exposed, swollen gap by cadaver dura or
homologous fascia. As the reader will note, craniectomy
was less frequently applied over the left semantic hemi-
sphere in both late and early groups. Nevertheless, mortal-
ity after craniectomy appears to be reduced and, anecdotal-
ly, some patients appeared more improved than expected,
given the severity of their pre-surgical state. (See Table.)

Table

Outcome Statistics

Medically Treated Late Early 
Hemicraniectomy Craniectomy

n = 55 32 31

Hemisphere = R21, L34 R 26, L6 R 26, L5

Time to surgery = — 39 h 21 h

Presurgical 
herniation 75% (24/32) 13% (4/31)

Mortality 78%(43/55) 34%(11/32) 16%(5/31)

Time in ICU(D) 12.6 13.3 7.4

Bartle Index 60 62.6 68.8

■ COMMENTARY
These four reports emphasize the cruel challenge that

stalks the decisions of neurologists and the outcome of
patients with severe cerebral hemispheric stroke. As all
references to date indicate, neither clot dissolver, hyper-
ventilation, injections of high osmolal mannitol, nor bar-
biturate coma improve outcomes of such patients. Most of
them develop drowsiness soon after admission along with
dense hemiplegia. Fatalities often result in the presence of

the following: severe drowsiness, dense hemiplegia, CT
early demonstrating hypodensity in the injured hemi-
sphere, a hemisphere shift of more than 0.8-1.0 cm away
from the midline, and age older than 50 years. Perhaps
even worse, is that most of those who do survive remain
permanently dependent. Possibly, successive measure-
ments of cerebral blood flow, such as performed by Firlik
et al, may predict ensuing malignant brain swelling in
patients with apparently large infarcts. If so, they might
add to both selection and outcome for craniectomy as
indicated below.

Craniectomy to treat acute, severe stroke has been
described occasionally in the literature during recent
years. Most reports, however, described few cases and
failed to follow a specific protocol. Craniectomy follow-
ing head trauma has not shown great therapeutic promise.
Accordingly, to recommend craniectomy for stroke thera-
py hardly seemed neurologically appropriate. Two years
ago, however, Schwab et al reported on their first group of
craniectomized patients (Cerebrovasc Dis 1996;6:325-
329). The possible lessening of disability and death given
to that first group was apparent, but the small numbers
required validation against appropriate controls. Their
most current 31 patients appeared to improve even more.
The evidence of reducing death and improving post-
stroke functional ability is encouraging  but must be vali-
dated by a controlled study. Firlik et al’s report of finding
specific correlations between measured blood flow and
degree of danger may turn into a crucial step. In any case,
a controlled study is presently being formulated in Europe
and the United States. Presumably, all patients must be
selected as acceptable before they are deemed appropriate
to receive the procedure. It will be a challenge to adhere to
who gets which arm of the study, but this is a crucial ethi-
cal step. At the moment, it seems that craniectomy may
turn out to bring measurably better physical outcomes to
patients suffering from severe hemispheric strokes. More
important, however, will be the effect on quality of life for
both patients and families. —fp

PET Imaging of 
Cluster Headac he
A B S T R A C T  &  C O M M E N T A R Y

Source: May A, et al. Hypothalamic activation in cluster
headache attacks. Lancet 1998;352:275-278.

May and colleagues report on the pet find-
ings in patients with cluster headache. H2O

15 PET
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was used to study cerebral blood flow changes in 17
patients with a history of cluster headache. Nine subjects
with nitroglycerine-induced cluster headache were com-
pared to eight pain-free controls. In the acute pain state,
activation was seen in the ipsilateral inferior hypothala-
mus, contralateral ventroposterior thalamus, bilateral
anterior cingulate cortex, bilateral insulae, and cerebel-
lar vermis. The observed activation in the cingulate,
insulae, and thalamus was consistent with areas known
to be involved with pain processing and previously
described in other PET studies of somatic and visceral
pain. However, activation in the ipsilateral hypothala-
mus appears to be a unique and distinguishing feature of
cluster headache. In contrast to migraine, no brainstem
activation was found during the acute attack.

■ COMMENTARY
There are several striking features of cluster headache

that would seem to suggest a role for the hypothalamus.
The circadian rhythmicity of repeat attacks that often fol-
low predictable seasons and daily clocks is one example.
The associated autonomic dysregulation including
Horner’s Syndrome is equally suggestive. The results of
this study clearly differentiate cluster from other primary
headache disorders, such as migraine. But how activity in
the hypothalamus leads to similar pain in the trigeminal-
vascular system remains to be explored. —jr

Will the T rue Neur ogenic
Thoracic Outlet Syndr ome
Please Stand Up?
A B S T R A C T  &  C O M M E N T A R Y

Source: Le Forestier N, et al. True neurogenic thoracic out-
let syndrome: Electrophysiological diagnosis in six cases.
Muscle Nerve 1998;21:1129-1134.

Six women, ages 21-63 years, with unilateral
hand wasting (symptom duration 3-72 months),

were found on radiography to have bilateral accessory
cervical ribs (n = 3) or bilateral elongated C7 transverse
processes (n = 3). Pain was the initial symptom in five,
and localized to the medial arm, forearm, hand, or entire
limb, with only slight and intermittent paresthesiae. One
patient had three years of hand weakness only, but none
had symptoms of vascular compromise. Significant
thenar, and less so hypothenar, atrophy was evident on
examination, with only slight (n = 3) or no (n = 3) senso-
ry loss, involving the fifth digit/C8 territory. Long, fin-

ger flexor deep, tendon reflexes were diminished in only
two, but all expressed pain on lateral neck pressure.
Motor nerve conduction studies demonstrated absent or
decreased median, and less so, ulnar amplitudes without
conduction block or slowing on Erb’s point stimulation,
and F-wave abnormalities mirrored the decreased motor
amplitudes. Sensory nerve conduction studies demon-
strated normal median and radial nerve amplitudes,
reduced (n = 3) or absent (n = 1) ulnar responses, and
reduced (n = 1) or absent (n = 5) medial antebrachial
cutaneous nerve responses. Needle EMG was limited to
intrinsic hand muscles and revealed chronic changes
only. Surgery confirmed stretching of the lower trunk of
the brachial plexus over a fibrous band in all six and, fol-
lowing removal of the fibrous elements, without rib
resection, relief of pain was appreciated within four
weeks, without improvement of weakness or electrodi-
agnostic findings (at 1 year). Neurogenic thoracic outlet
syndrome is a rare but true condition with specific elec-
trodiagnostic findings, particularly an absent or reduced
medial antebrachial cutaneous nerve response, and in
the presence of bony structural radiographic abnormali-
ties warrants surgical intervention.

■ COMMENTARY
The thoracic outlet (or “inlet,” depending on per-

spective) is a crowded area at the apex of the lung,
above the first rib and below the clavicle, which allows
passage of the subclavian artery, vein, and brachial
plexus into (and out of) the arm. Thoracic outlet syn-
drome (TOS), a general term implying compression of
one or another of these structures, may, thus, be more
precisely characterized as 1) arterial TOS (compressing
the subclavian artery, resulting in arm, hand, and finger
pallor and ischemia); 2) venous TOS (compressing the
subclavian vein, resulting in arm swelling and edema);
or 3) neurogenic TOS (compressing the lower
trunk/medial cord of the brachial plexus and resulting in
the condition described above). All are rare but true and
accepted forms of TOS that, in the presence of the
appropriate clinical picture, would be agreed upon by a
consensus of qualified physicians. Clinical confusion
and controversy arises, however, when the many
patients with chronic, nonspecific, arm pain and pares-
thesiae are inappropriately labeled TOS in the absence
of objective neurologic, electrophysiologic, or vascular
abnormalities. Most of these patients do not have true
TOS and may be termed “disputed neurologic TOS”
(Wilbourn AJ. Muscle Nerve 1988;11:66-74). It is this
condition that results in unusual surgical patterns,
including 174 patients in Colorado who underwent
surgery for TOS in 1989 alone (a veritable epidem-
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ic!)—almost all of whom had private insurance or
worker’s compensation. Curiously, Medicaid patients
almost never underwent surgery (Cherington M, Cher-
ington C. Neurology 1992;42:943-945). Unless strict
criteria are adhered to, surgeons will continue to oper-
ate unnecessarily, and although highly successful in up
to 90%, conservative management is equally so without
the attendant risks, which, when measured against the
benefits, are unacceptably high (Porter JM, et al. Vasc
Diagn Ther 1982;3:35-42; Wilbourn AJ. Ibid). —mr

Understanding Guillain-
Barré Syndr ome
A B S T R A C T  &  C O M M E N T A R Y

Source: Kuwabara S, et al. IgG anti-GM1 antibody is associ-
ated with reversible conduction failure and axonal degenera-
tion in Guillain-Barré syndrome. Ann Neurol 1998;44:
202-208.

Among 34 consecutive guillain-barré syn-
drome (GBS) patients seen between 1992-1996,

16 were serologically IgG anti-GM1 positive and elec-
trodiagnostically either acute motor axonal neuropa-
thy (AMAN, n = 11), acute motor and sensory axonal
neuropathy (AMSAN, n = 1), acute inflammatory
demyelinating polyneuropathy (AIDP, n = 3), or inde-
terminate (n = 1). Eighteen were antibody negative.
Proportionately more antibody positive, compared to
antibody negative, patients had a poor outcome
(inability to stand at 6 months) but, surprisingly, six (4
AMAN, 1 each AIDP, or indeterminate) demonstrated
rapid clinical improvement. Electrophysiologic
improvement of conduction block and velocity slow-
ing, without temporal dispersion or polyphasia, was
unusually rapid among six antibody positive cases
(three each with AMAN and AIDP), suggesting that
reversal of conduction failure at the node of Ranvier,
rather than demyelination and remyelination, was crit-
ical to improvement. Immune mediated axonal degen-
eration and reversible conduction failure are the
underlying pathophysiologic mechanisms in IgG anti-
GM1 positive GBS.

■ COMMENTARY
C. jejuni isolates from seven GBS patients (5 AMAN,

1 AIDP, 1 Fisher syndrome) were compared with strains
of C. jejuni isolated from 11 patients with sporadic diar-
rhea, to determine whether they differed in their

lipopolysaccharide (LPS) content. Although only GBS
patients, except for the Fisher syndrome, demonstrated
significantly elevated anti-GM1 and anti-GD1a antibody
titers in their sera compared to the pure enteritis group,
Campylobacter isolated from both groups had similar
ganglioside-like moieties, indicating that factors other
than C. jejuni determine which enteritis patients develop
GBS and which do not (Sheikh K, et al. Neurology
1998;51;371-378).

Host susceptibility may play an important role but
findings implicating genetic factors are conflicting.
Comparing 81 Japanese GBS patients with 87 controls,
Ma et al report no significant difference in the incidence
of a variety of genetic markers, including T-cell receptor
alpha-chain constant, and beta-chain variable, gene
polymorphisms, and HLA class I antigens, HLA-DRB1
and HLA-DQB1, regardless of anti-GM1 antibody posi-
tivity, recent C. jejuni infection, or both (Ma JJ, et al.
Neurology 1998;51:379-384). However, an association
between C. jejuni-associated GBS and HLA-DQB1*03
in British patients, HLA-B35 in Japanese patients, and
HLA-DRB1*1301 in Chinese patients provide some
evidence for genetic susceptibility (Feasby TE, et al.
Neurology 1998;51:340-342). Molecular mimicry
between C. jejuni and a neural epitope, in the presence
of a genetically susceptible person, appears to be a plau-
sible explanation for GBS following Campylobacter
enteritis. The precise host susceptibility factor remains a
mystery. —mr

Antiphospholipid 
Antibodies: A Heter ogenous
Famil y of A utoantibodies
A B S T R A C T S  &  C O M M E N T A R Y

Sources: Toschi V, et al. High prevalence of antiphos-
phatidylinositol antibodies in young patients with cerebral
ischemia of undetermined cause. Stroke 1998;29:1759-1764;
Tanne D, et al. Antiphospholipid-protein antibodies and
ischemic stroke: Not just cardiolipin anymore (Editorial).
Stroke 1998;29:1755-1758.

Antiphospholipid antibodies (apl) have been
associated with a variety of clinical syndromes

including ischemic stroke, deep vein thrombosis, recur-
rent miscarriages, thrombocytopenia, livido reticularis,
left-sided cardiac valve lesions, and systemic lupus ery-
thematosus (SLE). Anticardiolipin antibodies (aCL) and
the lupus anticoagulant (LA) are the best known aPL,
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but there are others that also may promote coagulation. 
Toschi and associates assessed the prevalence of aPL

to noncardiolipin epitopes in 77 non-SLE patients with
cerebrovascular disease of undetermined etiology who
were younger than 51 years old. APL were character-
ized by enzyme-linked immunoabsorbent assay
(ELISA) using seven different phospholipids.

Thirty-four patients (44%) had antibodies to one or
more antigens: 29% to phosphatidylinositol (PI), 23%
to cardiolipin, 18% to phosphatidylserine, 16% to
phosphatidylglycerol, and 14% to phosphatidic acid.
Forty-three patients (56%) tested negative for all phos-
pholipid antigens.

Fifty-nine patients (77%) were aCL negative, and, of
these, 23% had aPL to noncardiolipin phospholipids.
APL to PI had the highest prevalence and in six of 22
patients with aPL-PI, anti-PI antibodies were the only
ones detected. The LA was tested for in 66 of 77 patients
and was found in only three. There were no significant
differences in age, sex, diagnosis (stroke or TIA), or
cerebrovascular risk factors between patients who had
aPL to a single phospholipid and those who had aPL to
multiple phospholipid antigens.

Toschi et al suggest that by assessing only aCL and
LA in young stroke patients, physicians may be under-
estimating the prevalence of aPL to noncardiolipin
phospholipids.

In an editorial, Tanne et al point out that aPL are a
heterogeneous family of autoantibodies. The LA is
more specific than the aCL for patients at risk for
embolic stroke. Anticardiolipin antibodies are nonspe-
cific and can be found in healthy individuals as well as
those with infectious diseases or malignancies. In
stroke patients, the IgG epitope of aCL has been
implicated in thrombosis. The presence of certain aPL
to noncardiolipin phospholipids may also alter the
threshold for thrombosis and, thus, predispose to
myocardial infarction and stroke. The specificity of
the different aPL to thrombosis in the venous or arteri-
al circulation is under investigation.

■ COMMENTARY
The present report indicates an association between

aPL to noncardiolipin antigens and cerebrovascular
events in non-SLE patients. Currently used ELISA
methods based on cardiolipin as the target antigen are
not sensitive enough to detect all aPL-positive patients.
Therefore, in patients with negative tests for aCL and
LA, despite a clinical presentation that strongly sug-
gests the presence of the aPL syndrome, further testing
for antibodies to noncardiolipin phospholipids may be
indicated. Nevertheless, for the present, the clinical use

of the new immunoassays for antibodies against other
phospholipids must be established before they can be
recommended as part of the screening battery in cryp-
togenic stroke cases. —jjc

AEDs During Pregnanc y:
The Risks
A B S T R A C T  &  C O M M E N T A R Y

Source: Olafsson E, et al. Pregnancies of women with epilep-
sy: A population-based study in Iceland. Epilepsia 1998;
39(8):887-892.

Pregnant women with epilepsy are considered
to be at higher risk than the general population of an

adverse outcome. Previous studies have documented an
increased risk of malformations in the offspring of
mothers with epilepsy.1 Few studies have determined the
proportion of all pregnancies that occur in women with
active epilepsy. 

Olafsson et al performed a population-based survey
in Iceland to identify all women with epilepsy who
gave birth during the 19-year period from 1972
through 1990. The average Icelandic population during
the study period was 231,000. The number of live
births during the 19 years was 82,483 from 81,473
pregnancies. During this period, there were 266 preg-
nancies to 157 women with active epilepsy, yielding
268 liveborn children—a prevalence of 3.3 pregnancies
in women with active epilepsy for every 1000 pregnan-
cies in the population.

The frequency of adverse events during pregnancy in
women with epilepsy was similar to that observed
among all live births in the population. Perinatal mortal-
ity rate and mean birth weight did not differ significantly
in the offspring of women with epilepsy compared with
the rest of the population. Caesarean section was per-
formed twice as often in epileptic mothers as in the gen-
eral population.

During delivery, four women had generalized tonic-
clonic seizures, including one episode of convulsive
status epilepticus. There were 15 major congenital
malformations (MCM) in the offspring of epileptic
women. The risk of MCM was increased 2.7 fold (5.9
vs 2.2%) in women treated during pregnancy with anti-
epileptic drugs (AEDs) over that in the general popula-
tion. The rate of MCM (4.8%) in the offspring of
epileptic mothers not treated with AED was not signif-
icantly less than that in treated mothers. There was a
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significant increase in the number of MCM in the off-
spring of mothers receiving two AEDs. Certain AEDs
(phenobarbital, phenytoin, and sulthiame) were associ-
ated with a significantly increased risk for MCM. (See
Table 1.) The specific types of MCM and the number
and types of AEDs are shown in Table 2.

Information regarding occurrence of seizures was
available for 59% of the affected pregnancies. Maternal
seizures during pregnancy were associated with a signif-
icant increase in MCM (standard morbidity ratio = 3.8).
There was no increase in MCM in offspring of mothers
who did not have seizures during pregnancy.

Table 1

MCM and Type of AED Used During Pregnancy

Type of AED* MCM Offspring % Affected Stand. Morbidity
(n=15) (n=265)** index (95% CZ)

None 2 42 4.8 2.2 (0.3-8.0) NS

CBZ 1 84 1.2 0.5 (0.1-3.1) NS

VPA 2 44 4.5 2.0 (0.2-7.2) NS

PRM 2 31 6.5 2.9 (0.3-10.3) NS

PHT 7 91 7.7 3.5 (1.4-7.2)

PB 8 92 8.7 4.0 (1.7-7.9)

SUL 2 5 40.0 20.03 (2.4-72.2)

DZP 1 2 50.0 25.0 (0.6-139.2) NS

*Abbreviations: CBZ, carbamazepine; VPA, valproate; PRM, primidone;

PHT, phenytoin; PB, phenobarbital; SUL, sulthiame (no longer available);

DZP, diazepam; NS, not significant.

** Three children for whom drug exposure was not known were excluded.

Table 2

Type of MCM and AED Exposure During Pregnancy

MCM n Number of AEDs Type of AED
Cleft lip/palate 6 3,3,1,2,2,2 VPA(2), PRM(2), 

PB(5), PHT(2), 
SUL(1), DZP(1)

Congenital Heart 
Disease 3 1,1,2 PB(2), CBZ(1), 

PHT(1)
Hypospadias 3 0,0,1 PHT
Anencephaly 1 2 PHT, PB
Microcephaly 1 2 PHT, PB
Spina Bifida 1 2 PHT, SUL

■ COMMENTARY
This study indicates that the rate of complications of

pregnancy in epileptic mothers is similar to that of the
general population. Maternal seizures and the use of

AEDs during pregnancy significantly increase the risk
of MCM in the offspring. The surprising findings are
that of the currently used AEDs both phenobarbital and
phenytoin were associated with an increased risk of
MCM. Carbamazepine was associated with the lowest
risk of malformations, and, in fact, no MCM were
associated with carbamazepine as monotherapy. Val-
proic acid had an intermediate risk of MCM between
that of phenobarbital, phenytoin and carbamazepine.
Whether the occurrence of MCM in this study could
have been affected by prenatal folic acid administra-
tion is not known.

These results underscore the need for counseling of
women with epilepsy before they become pregnant. Dur-
ing pregnancy, control of seizures should be the main
goal, and it should be achieved using monotherapy if at all
possible. Before a planned pregnancy, it seems worth-
while to attempt to substitute carbamazepine for other
AEDs. —jjc

Reference
1. Dravet C, et al. Epilepsy, antiepileptic drugs, and mal-

formation in children of women with epilepsy: A
French prospective cohort study. Neurology 1992;
42(suppl 5):75-82.

Brief Alert
CT vs. MRI for Colloid 
Cyst of the Third Ventricle
Source: Mamourian AC, et al. Colloid cyst of the third ven-
tricle: Sometimes more conspicuous on CT than MR. Am J
Neuroradiol 1998;19:875-878.

Although magnetic resonance imaging (mri) is
usually superior to computerized tomography (CT)

in demonstrating colloid cysts of the third ventricle, par-
ticularly when they are isointense on CT, these authors
report two cases where the opposite was true. Both
patients presented with headaches and underwent initial
CT study that revealed the colloid cyst. However, on
subsequent MRI for “better visualization,” the tumor
was difficult to detect or less evident. The authors sug-
gest that hyperdense cysts on CT may appear isointense
on MRI due to the composition of the cyst. They recom-
mend special attention to T1 weighted images through
the midline of the brain in suspected cases. When in
doubt, CT is indicated. —mr
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CME Questions
17. Acute major stroke in the internal carotid arterial irrigation

district often results in severe brain swelling in day 2-3 after
onset . Dangerous cerebral blood flow in such swelling is (one
answer is correct):
a. less than 30 mL/100 g/min.
b. less than 25 mL/100 g/min.
c. less than 20 mL/100 g/min.
d. less than 15 mL/100 g/min.

18. Which of the following therapeutic efforts have been most
effective in ameliorating severe brain swelling due to post-mid-
dle cerebral artery thrombosis?
a. Invasive transfemoral arterial delivery of urokinase to the

thrombosis.
b. Repeated hyperosmosal injections, given venously.
c. Ipsilateral craniectomy.
d. Barbiturate anesthesia.

19. All of the following statements about antiphospholipid antibod-
ies to noncardiolipin antigens are true except:
a. They may not be detected by current ELISA tests for aCL 

and LA.
b. They may be present in aCL-negative patients.
c. They may be important in thrombogenesis.
d. Their specific role in promoting stroke and myocardial 

infarction is uncertain.
e. They are only found in LA-positive patients.

20. Which of the following AEDs has the lowest risk of causing
MCM?
a. Phenytoin.
b. Phenobarbital.
c. Primidone.
d. Carbamazepine.
e. Valproic Acid.

Readers are Invited . . .
Readers are invited to submit questions or comments

on material seen in or relevant to Neurology Alert. Send
your questions to: Neill Larmore—Reader Ques-
tions, Neurology Alert, c/o American Health Con-
sultants, P.O. Box 740059, Atlanta, GA 30374. Or,
you can reach the editors and customer service per-
sonnel  for Neurology Alert via the Internet by
sending e-mail to: neill.larmore@medec.com. You
can also visit our home page at
http://www.ahc.com. We look forward to hearing
from you. ❖
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