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A recent FDA alert recommends that patients with ancestry
from at-risk populations be screened for the HLA-B∗1502 allele
prior to starting carbamazepine and that positive patients not be
exposed to it (6). The feasibility and benefits of HLA-B∗5701
screening for abacavir have already been well documented (7).
Although a cost–benefit analysis is not yet available for genetic
screening for carbamazepine hypersensitivity, the arguments for
performing it are compelling in high-risk populations, consid-
ering the severe consequences of SJS/TEN and the fact that
high-resolution HLA-B screening for B∗1502 should cost ap-
proximately $200 in the United States and would delay drug
initiation by only 1–2 days.

Although genetic screening is a promising method to pre-
dict and reduce occurrence of carbamazepine-induced severe
cutaneous reactions, major uncertainties remain that make it
difficult for the clinician to apply this new tool with confidence.
What is the prevalence of the HLA-B∗1502 allele in patients
with African, Middle Eastern, Hispanic, and Native American
ancestry? What is the risk of SJS/TEN when HLA-B∗1502-
positive patients are started on other AEDs such as lamotrigine,
or phenytoin? Are there additional, undiscovered, strong pre-
dictors of AED hypersensitivity for other ethnic groups? These
questions can be addressed by further studies using current
methods. The answers will lead to safer treatment of epilepsy.

by John W. Miller, MD, PhD
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OUTCOMES REMAIN AMBIVALENT FOR DEEP BRAIN STIMULATION

AND EPILEPSY

Deep Brain Stimulation in Patients with Refractory Temporal Lobe Epilepsy. Boon P, Vonck K, De Herdt V, Van
Dycke A, Goethals M, Goossens L, Van Zandijcke M, De Smedt T, Dewaele I, Achten R, Wadman W, Dewaele F, Caemaert
J, Van Roost D. Epilepsia 2007;48(8):1551–1560. PURPOSE: This pilot study prospectively evaluated the efficacy of long-term

deep brain stimulation (DBS) in medial temporal lobe (MTL) structures in patients with MTL epilepsy. METHODS: Twelve consecutive

patients with refractory MTL epilepsy were included in this study. The protocol included invasive video-EEG monitoring for ictal-onset

localization and evaluation for subsequent stimulation of the ictal-onset zone. Side effects and changes in seizure frequency were

carefully monitored. RESULTS: Ten of 12 patients underwent long-term MTL DBS. Two of 12 patients underwent selective amygdalo-

hippocampectomy. After mean follow-up of 31 months (range, 12–52 months), one of 10 stimulated patients are seizure-free (>1 year),

one of 10 patients had a >90% reduction in seizure frequency; five of 10 patients had a seizure-frequency reduction of ≥50%; two

of 10 patients had a seizure-frequency reduction of 30–49%; and one of 10 patients was a nonresponder. None of the patients re-

ported side effects. In one patient, MRI showed asymptomatic intracranial hemorrhages along the trajectory of the DBS electrodes.

None of the patients showed changes in clinical neurological testing. Patients who underwent selective amygdalohippocampectomy

are seizure-free (>1 year), AEDs are unchanged, and no side effects have occurred. CONCLUSIONS: This open pilot study demon-

strates the potential efficacy of long-term DBS in MTL structures that should now be further confirmed by multicenter randomized

controlled trials.

COMMENTARY

N eurostimulation is a technique used in many areas of
neurology. Based on adequate clinical trials, deep brain
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stimulation (DBS) is an accepted and proven technique for dis-
orders such as tremor, movement disorder, and even pain (1).
DBS also has been evaluated for epilepsy but still is not accepted
as a routine treatment modality. The most salient reasons for
the infrequent use of DBS for patients with epilepsy are because
there is no consensus regarding the location of optimal stimula-
tion sites and for which specific seizure types it is most effective.
Current, ongoing studies, which have not yet been reported in
full, involve the seizure focus and the thalamus (2–4). Even
within the thalamus, it is not clear whether the centromedial
nucleus or the anterior nucleus is the best site for DBS. There
is some evidence that DBS for epilepsy also may be effective at
the subthalamic nucleus, the caudate nucleus, and the cerebel-
lum (2). The cerebellum actually was the first site to undergo
DBS experimentation, but so far the results of small studies are
not encouraging (5) and many trials were designed with so few
patients that no reliable conclusions can be made (6).

In the Boon et al. study, stimulation was given intermit-
tently over 24 hours, irrespective of seizure activity at the seizure
site. In other words, a vagus nerve stimulation-like paradigm
was employed, but the stimulation was applied locally instead of
from a distant site. The patients participating in the study had
mesial temporal lobe foci and were undergoing epilepsy surgery
evaluation. All the patients had been implanted with electrodes
for the surgical evaluation, so they were ethically appropriate
subjects to recruit for an efficacy study of this methodology.
Furthermore, patients were made aware of the fact that DBS
was being administered.

Three patients, who had previously been reported on,
served as the rationale for further evaluating the technique,
as they all had done well with focal DBS (7). Backed by the
initial success, the authors intended to implant 12 additional
patients with stimulating electrodes. The inclusion criteria for
these patients were: 1) suspicion of a mesial temporal focus on
the basis of video-EEG monitoring, 2) at least one complex par-
tial seizure monthly in spite of taking at least two antiepileptic
drugs (AEDs), and 3) incongruent findings among other evalua-
tions to localize the seizure focus, requiring invasive video-EEG
monitoring in the bilateral medial temporal lobes and other
subdural areas. In addition to the other electrode grids that
were required for surgical evaluation, two quadrupolar elec-
trodes for DBS were placed in each hemisphere through two
parietooccipital burrholes—one in the amygdala and one in the
anterior part of the hippocampus. All electrode grids and DBS
electrodes were implanted during the same surgery.

After 48 hours of video-EEG monitoring, the AEDs were
downtitrated until the patient’s habitual seizures appeared. If
there was evidence of a focal or regional or bilateral mesial tem-
poral ictus, then the patient was offered a trial of continuous
DBS; all 12 patients initially consented to be in the study. If
only one temporal lobe had an ictal focus, then the patients

were offered unilateral DBS. If both temporal lobes had ictal
foci, then bilateral DBS was offered. If spikes on the EEG were
reduced by 50% after stimulation for 7 days with an external
stimulator, compared with the condition during video EEG
with AED taper, then the external DBS generator was perma-
nently implanted in the abdominal area. If there was not a 50%
reduction in spikes after a week of stimulation, the external
stimulation was continued for another 21 days. If the number
of spikes were still not reduced by >50%, then another 3 weeks
of acute stimulation was allowed, with adjusted stimulation fre-
quency. At that point, if a >50% spike reduction was still not
achieved, then the patient was offered resective surgery or a con-
tinuation of the AED treatment. There were 2 patients among
the 12 who went on to have epilepsy surgery; they both sub-
sequently became seizure-free. One of the two patients had a
right-sided focal ictal onset and went immediately into surgery,
without ever trying DBS. The other patient attempted DBS,
but the ictal spikes were not reduced by 50% after 6 weeks of
treatment. The other 10 patients had a generator implanted, as
they fulfilled the criteria for chronic implantation.

The results for the patients given DBS are mediocre, with
only one who became seizure-free and one who had a 90%
seizure reduction. The level of seizure reduction overall was
very similar to that seen in vagus nerve stimulation trials or
when adding an experimental AED. Side effects were few and
minor, except one patient who was administered DBS and had
asymptomatic hemorrhagic bleeding.

Unfortunately, the lack of a placebo group affects the re-
liability of the study’s outcomes, and a run-in placebo period
would have been helpful to cull out placebo responders. Even
the major criterion for stimulation—spike reduction by over
50%—is a totally unproven method for selecting responders
and would have benefited from a placebo run-in. For patients
with an inoperable epileptic focus, DBS might be an alternative.
Yet, if vagus nerve stimulation produces efficacy similar to DBS,
why should invasive implantation of electrodes in the brain be
performed, when the same result using peripheral stimulation
might suffice? However, considering the increasing number of
applications of DBS for neurological diseases, it may be impor-
tant to continue exploring DBS for epilepsy treatment but with
more solid study design.

by Elinor Ben-Menachem, MD, PhD
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THALAMUS: THE “INNER CHAMBER’’ REVEALS ITS SECRETS

A Subcortical Network of Dysfunction in TLE Measured by Magnetic Resonance Spectroscopy. Hetherington
HP, Kuzniecky RI, Vives K, Devinsky O, Pacia S, Luciano D, Vasquez B, Haut S, Spencer DD, Pan JW. Neurology
2007;69(24):2256–2265. OBJECTIVE: The goal of this work was to evaluate the relationship between neuronal injury/loss in the

hippocampus, thalamus, and putamen in temporal lobe epilepsy (TLE) patients using 1H magnetic resonance spectroscopic imaging.

METHODS: 1H spectroscopic images from the hippocampus and thalamus of controls and patients with TLE were acquired at 4 T. The

spectroscopic imaging data were reconstructed using an automated voxel-shifting method based on anatomic landmarks providing

four, six, and three loci for the hippocampus, thalamus, and putamen, respectively. For correlation analysis, the hippocampal and

striatal loci were averaged to provide single estimates of the entire structure, whereas the thalamus was divided into two regions, an

anterior and posterior measure, using the average of three loci each. RESULTS: The ratio of N-acetyl aspartate to creatine (NAA/Cr), a

measure of neuronal injury/loss, was significantly reduced in both the ipsilateral and contralateral hippocampi and thalami. NAA/Cr in

the ipsilateral hippocampus was significantly correlated with the ipsilateral and contralateral anterior and posterior thalami, putamen,

and contralateral hippocampus. In control subjects, the hippocampi were only correlated with each other. CONCLUSIONS: The data

demonstrate that there is significant neuronal injury/loss in both the ipsilateral and contralateral thalami in temporal lobe epilepsy

patients, with greater impairment in the anterior portions of the ipsilateral thalamus. The degree of injury/loss in the ipsilateral and

contralateral thalamus and putamen is directly correlated with that of the ipsilateral hippocampus. This is consistent with the hypothesis

that the impairment and damage associated with recurrent seizures as measured by N-acetyl aspartate originating in the hippocampus

results in injury and impairment in other subcortical structures.

COMMENTARY

T halamic involvement in human temporal lobe epilepsy
(TLE) was first documented in 14 of 55 patients in a

macroscopic and microscopic autopsy study; prospectively ob-
tained ictal semiologies and EEGs had indicated the presence
of TLE (1). Abnormalities ranged from gross atrophy to mi-
croscopic neuronal loss and gliosis. The lack of predilection to
any single thalamic area suggested to the authors that retrograde
degeneration from cortical destruction was not a pathogenetic
factor. Of the 14 patients, hippocampal sclerosis appeared in
11 and amygdala lesions in 9.

Abundant axons extend from mesial temporal structures to
the thalamus, with the medial dorsal and anterior thalamic nu-
clei being the principal recipients. Fibers, originating from the
basolateral nuclei of the monkey amygdala, project to the mag-

nocellular portion of the mediodorsal thalamic nucleus, while
the central and medial nuclei go to midline thalamic nuclei
(2). In primates, two systems connect the hippocampal region
to the thalamus: 1) the mediodorsal nucleus receives afferents
via the cingulum and anterior commissure, and 2) the anterior
thalamic nucleus receives afferents via the fornix, mammillary
bodies, and mammillothalamic tract (3–5). Projections from
the entorhinal cortex extend to the pulvinar and lateral dorsal
thalamic nucleus.

These abundant connections likely contribute to the re-
duced thalamic N -acetyl aspartate to creatine (NAA/Cr) ratios
demonstrated in the study by Hetherington and colleagues. Al-
though no mention of observed thalamic propagation of tem-
poral lobe seizures could be found in the references cited in this
article, thalamic ictal involvement (usually delayed) was found,
using depth recordings, in 11 of 13 patients with mesial TLE
in another study (6). Recovery of NAA in the nonepileptogenic
temporal lobe after resection of the epileptogenic side (7) sug-
gests that low thalamic NAA levels may reflect ictal spread and
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