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The autistic spectrum/pervasive developmental disorders
(termed autism here) are neurobehavioral conditions which
are characterized by severe qualitative impairments in social
reciprocity and communication, associated with stereotypi-
cal behaviors and interests!. Autism is frequently combined
with other symptoms of neurological dysfunction, including
abnormal electroencephalograms (EEGs) and clinical
seizures in at least 50% of affected individuals??3. A subgroup
of children who develop the impairments of autism after ini-
tially normal development (termed ‘autistic regression’) is of
particular interest*>. These children have an increased inci-
dence of abnormal EEGs similar to those found in individu-
als with Landau—Kleffner syndrome (LKS) (acquired
epileptiform aphasia)®’. Recognition of overlapping clinical
and electrophysiological features in these two conditions
has led to speculation that there may be a pathophysiological
relationship between them. This commentary will discuss
the diagnosis and treatment of autistic regression (AR) and
LKS, to provide a clinical perspective on their sometimes
confusing relationships.

Interictal epileptiform discharges and their
neuropsychological effects
During seizures, excessively synchronized neuronal activity
— ictal discharge — produces sustained epileptiform activity
on EEGs and coincident clinical symptomatology. Identical
epileptiform patterns, spikes and sharp waves, also occur as
interictal epileptiform discharges (IEDs) which are generally
less prolonged and, by definition, clinically silent. The pat-
tern, frequency, and topography of IEDs vary considerably
among individuals with different forms of clinical epilepsy,
but IEDs also occur in individuals without manifest seizures.
At least 3% of normally developing children, 10% of children
with migraine, and 15% with autism without epilepsy have
spikes on their EEGs*%°. Therefore, the occurrence of
epileptiform activity is not specific for clinical seizures.
Although often asymptomatic, IEDs have also been asso-
ciated with transient cognitive impairment (TCI), chronic
developmental dysphasia, and developmental regres-
sion!®!!, Simultaneous EEG and continuous performance
testing have documented the following TCIs: delayed reac-
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tion time, reduced memory function, and poor perfor-
mance on spatial- and verbal-response tasks with both gen-
eralized and localized epileptiform discharges despite the
absence of otherwise detectable seizures'?~'4. Conversely,
neuropsychological measures of short-term memory and
academic achievement scores have improved after suppres-
sion of epileptiform discharges using valproic acid'®'>,
Additionally, prominent IEDs have been observed in associ-
ation with delayed and aberrant language development in
several studies'’117. These observations emphasize the
importance of detailed analyses of individuals’ cognitive
functioning as well as the possibility of chronic develop-
mental effects in the setting of severely abnormal EEGs.
These data have to some extent challenged the distinctions
between ictal and interictal discharges, the definitions of
clinical and subclinical seizures, and the clinical axiom to
avoid ‘treating the EEG’.

Lastly, prominent IEDs have been associated with devel-
opmental regression in a number of childhood epilepsies.
In addition to LKS, other regressive syndromes such as
infantile spasms, Lennox—Gastaut syndrome, Rassmussen’s
encephalitis'®, continuous spike-wave syndrome of slow-
wave sleep, Rolandic epilepsy with speech dyspraxia/oper-
cular syndrome, and cognitive regression with occipital
epileptiform discharges are also noteworthy'?-25, The eti-
ologies underlying the epileptiform activity in these condi-
tions are quite heterogeneous, but important clinical
variables contributing to their symptomatology and prog-
nosis include the patient’s age at onset and the intensity,
location and duration of IEDs, particularly during sleep.

Autistic regression

Among children with autism at least 30% develop normally or
nearly normally during the first year or two oflife before devel-
opmental skills regress?®2”. Importantly, their regression is
not limited to language but also includes dramatic deteriora-
tion of social interaction and cognitive abilities. This process
can occur acutely or insidiously and usually begins between
18 and 24 months of age. When the regression begins after the
age of 2 years, the Diagnostic and Statistical Manual of Mental
Disorders — 4th Edition (DSM-IV) designation of childhood
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disintegrative disorder applies'?8. Because no separate DSM
category exists for children whose onset is before the age of 24
months, the term autistic regression (AR) has been used for
this group. Children with AR lose previously acquired speech
and verbal understanding, withdraw from social contact, and
lose their interest in toys.

Autistic regression is difficult to recognize initially and in
most cases is only identified retrospectively when the child is
referred for developmental evaluation. In most cases, no
cause of the regression can be identified, although several
rare metabolic and degenerative disorders may also occur in
this age group?. The pathophysiology AR remains unknown,
and remained relatively unstudied until the 1990s. Sleep
EEGs and functional neuroimaging studies have recently
identified several abnormalities in children with AR. These
findings include focal and multifocal epileptiform activity on
EEG and magnetoencephalography (MEG), as well as meta-
bolic disturbances in one or both centrotemporal regions
with single photon emission computerized tomography
(SPECT)3%-32, These data have suggested the possibility of an
electrophysiological disruption of normal brain develop-
ment analogous to that in LKS as a contributing cause of AR.

To evaluate this hypothesis, Tuchman and Rapin studied a
cohort of more than 500 children with autism and correlated
the incidence of prior autistic regression with the presence
of clinical seizures and/or epileptiform EEGs°. Statistical
analysis excluding the children with clinical seizures identi-
fied a significant correlation between those with AR and
epileptiform EEGs. In the 335 children without epilepsy, the
percentage of those with AR who had undergone epilepti-
form sleep EEGs was significantly higher than those without
regression (19% versus 10%). Due to the retrospective
nature of the study, however, the timing, duration, and
recording conditions of the EEGs were inconsistent. The
potential importance of these factors is indicated by a 46%
incidence of epileptiform activity in children studied with
an overnight EEG compared with only 14% in those with a
1-hour sleep study?. Additional support for a high incidence
of epileptiform activity in prolonged sleep EEGs of these chil-
dren also comes from a multicenter study which evaluated
50 children with AR and identified epileptiform abnormali-
ties in 68% by EEG and 82% by MEG”.

Landau—Kleffner syndrome

Landau—Kleffner syndrome, acquired epileptiform aphasia,
is the prototype of disorders with epileptiform regression.
This condition was initially described more than 40 years
ago in six children attending a school for the hearing
impaired33. Although they had unaffected hearing and pre-
viously normal language development, these children had
lost their ability to understand and produce oral language in
association with severely abnormal EEGs. In their original
paper, Landau and Kleffner suggested that the children’s
language regression might be due to ‘persistent convulsive
discharge in brain tissue largely concerned with linguistic
communication result[ing] in the functional ablation of
these areas for normal linguistic behavior’ (p 529).
Subsequently, a follow-up study of these patients and three
additional patients noted a variable prognosis and ques-
tioned whether recovery might depend on anticonvulsant
treatment and/or compensatory neuropsychological
processes involving non-linguistic abilities>4.
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Although a rare disorder, LKS has attracted worldwide
attention as a result of its unusual pathophysiology, dramatic
clinical features, and variable prognosis>>=%. The suggestion
that language deficits are caused by IEDs which interfere
with linguistic processing has received considerable support
and prompted various pathophysiological hypotheses3%3%. A
recent and particularly intriguing hypothesis has proposed
that the epileptiform discharges may produce long-term dys-
function by preventing appropriate involution of synaptic
pathways at critical stages of brain development#0:41,

The usual age at onset of LKS is between 4 and 7 years,
although atypical cases beginning before the age of 3 years or
after 9 years have also been described. Affected children often
appear as if they have become deaf due to their failure to
respond to verbal language (verbal auditory agnosia) and
they also frequently exhibit serious behavioral abnormalities
including hyperactivity, withdrawn behavior, and temper out-
bursts. Nonetheless and most importantly however, these
children retain their social awareness, use of gestures, and
measured cognitive abilities on standardized tests of non-ver-
bal skills. Additionally, children with LKS maintain their prior
interest in toys, interactive games, and imaginative play.
Therefore, their older age at onset and preserved develop-
mental abilities in non-verbal areas usually serve to readily
distinguish such children from those with autistic regression.

In association with their aphasia, children with LKS usual-
ly show considerable epileptiform activity on their EEGs. At
least 70% of children have clinical seizures which are usually
simple or complex partial seizures, and/or atypical absence
seizures. Despite the ease of clinical seizure control in most
affected children and the absence of seizures in a significant
minority, their EEGs are generally resistant to the effects of
anticonvulsant medications. EEG findings are most striking
during sleep and include spikes and spike-wave complexes
overlying both perisylvian brain regions which subserve lan-
guage and auditory processing functions*243. MEG studies
also show bilateral epileptiform activity with consistent
involvement of the left perisylvian region’. Despite the typi-
cally bilateral distribution of these findings, detailed electro-
physiological evaluation using methohexitol and barbituate
suppression techniques have shown a unilateral epilepto-
genic focus in most patients in one series.

Interestingly, awake EEGs obtained in the early stages of
LKS may also show isolated or unilateral perisylvian spike
discharges. Sleep EEGs nonetheless, show extremely fre-
quent or even constant bilateral electrocerebral seizure
activity despite the absence of clinical seizures. This EEG pat-
tern is defined as continuous spike-wave syndrome of slow-
wave sleep when such electrocerebral activity occurs during
85% or more of the deep sleep recording. Continuous spike-
wave syndrome of slow-wave sleep occurs in several clinical
forms including one which overlaps with LKS#4,

Although the relationship of EEG findings to the cause of
LKS remains under evaluation, fluctuation in the aphasia has
been temporally correlated to EEG changes®>4°. Clinical
improvement has also typically followed suppression of
epileptiform activity by anticonvulsants, corticosteroids, and
surgical elimination of epileptogenic discharge?®47:48 The
prognosis of LKS is variable but generally better in those with
fluctuating aphasia and worse in those with onset before age
5 years®. A significant minority of patients recover commu-
nication abilities to a considerable degree3%5°.
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In LKS, standard brain imaging with computerized axial
tomography or magnetic resonance imaging is usually nor-
mal, although there have been rare associations with local-
ized infections, demyelination, and tumors®1-53. Case series
of children with LKS using positron emission tomography
and SPECT have shown abnormalities of glucose uptake and
cerebral perfusion in the temporal lobes*>~>7. The patho-
physiology of these abnormalities and their relationship to
the EEG findings and clinical manifestations of LKS remain
under investigation.

Autistic regression versus Landau—Kleffner syndrome

In most cases, children with AR and children without autism
with LKS can be distinguished easily on clinical grounds
based on the obvious deterioration of social, cognitive, and
symbolic play skills in the former. Additionally, children with
LKS have well-established language development before
onset and are therefore usually older than 3 years.

As the underlying pathophysiological mechanisms are not
yet defined for either of these disorders, and given the proba-
bility that the electrophysiological disturbances result from
various etiologies, the continued use of the traditional clini-
cal criteria to distinguish and separate them appears to be the
best approach. There are occasional cases with overlapping
features, termed ‘LKS-variants’, but most of these conform
more to AR and, in my opinion, should be so considered.
Ultimately, improved diagnostic classification will follow bet-
ter understanding of the relevant pathophysiologies. In the
meantime, I recommend the use of the approach suggested
by Tuchman®® in which the umbrella term, acquired epilepti-
form aphasias is the broad category under which acquired
epileptiform aphasia (LKS), autistic epileptiform regression
(AR with epileptiform EEG), and disintegrative epileptiform
regression (childhood disintegrative disorder with epilepti-
form EEGs) are described individually. This classification
acknowledges the electrophysiological similarities of these
disorders, while providing for appropriate clinical distinc-
tions, and should enhance communication among clinicians
and researchers involved in the care of affected children.

Treatment of autistic regression and Landau—Kleffner
syndrome

Appropriate treatment recommendations for children with
AR are problematic. A cause and effect relationship between
autism and EEG abnormalities has not yet been established,
and no prospective controlled studies have provided evi-
dence-based treatment recommendations. Uncontrolled
case series have reported mixed results in children with AR
following various therapeutic approaches including anticon-
vulsant medications, steroids, and most recently, multiple
subpial transection (MST) surgery®®-%. In view of the
absence of data documenting therapeutic efficacy and safety,
all suggested medical therapies for children with AR should
be regarded as unproven at the present time.

Medical therapy for children with LKS has been studied
more completely, but no specific therapeutic approach has
proven to be optimal in a controlled study. Treatment suc-
cess in these children is currently defined as reduction or
ablation of epileptiform EEG activity and/or clinical
improvement in language abilities; both of which have been
reported with a variety of agents. Children with LKS are
often initially treated with ‘spike suppressing’ anticonvul-
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sants such as valproic acid, ethosuximide, and benzodi-
azepines which generally control seizures but have a vari-
able effect on language recovery. In recent years,
corticosteroid therapy has again re-emerged and is often
used as a first or second therapeutic option3%47:64,
Additional treatments include vigabatrin, calcium-channel
blockers, and intravenous gammaglobulin®%. Several of
our patients have also improved after treatment with the
ketogenic diet, and others have reported similar results®’.
Because patients with LKS can experience spontaneous
remission and long-term recovery, any uncontrolled claims
of therapeutic efficacy remain open to question.

Most recently several children with LKS (in addition to
others with AR) have been treated with MST surgery. Initially
introduced by Morrell and coworkers for surgical therapy of
intractable epilepsy, this technique is now being used in sev-
eral centers?0:61.6269 In uncontrolled series, MST has been
reported to produce encouraging levels of gradual postoper-
ative linguistic improvement in children with classical LKS
who had been previously resistant to medical treatments®.
The single long-term follow-up study however shows less
impressive results’°.

Based on reported case series and personal experience, I
continue to favor attempts to normalize the EEG in children
with LKS using valproic acid, prednisone, and the ketogenic
diet as my favored options. In my opinion, the role of MST
surgery is unproven at present. This approach may merit
consideration in severely affected, medically intractable chil-
dren or in those with dramatic initial improvements after
medical therapy who suffer multiple relapses or intolerable
side effects, but it clearly requires further study and scientific
validation.

The goal of a rigorous prospective study comparing various
treatments in patients with LKS has not been realized. Clearly,
the small number of patients with LKS requires collaborative
investigation but despite several hopeful beginnings, no such
study has yet been performed. Including children with autism,
autistic regression, and ‘Landau—Kleffner-variants’ as well as
those with classical LKS in treatment groups will likely prove
to be counterproductive in establishing scientifically validated
therapies.

Summary

Definitive understanding of these conditions and their opti-
mal therapy has not yet been achieved. There is no doubt
that they are important disorders, considering their severe
and often permanently disabling effects. Additionally, their
potential importance in enlarging our understanding of the
complex interrelationships between normal and pathologi-
cal influences on neuropsychological development is con-
siderable. Additional studies to define the pathophysiology
and role of epilepsy in neuropsychological regression are of
continuing interest and controlled treatment trials are vitally
needed. All of us can agree that the hope of identifying effec-
tive therapy for these children mandates our continued
interest and investigation.

Accepted for publication 25th August 1999.
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positive attitude, excellent communication skills,
and a team approach to medicine. Child
neurologists interested in residing and practicing in
acommunity with a strong economy, good schools,
and a sun shining warm climate should not delay in
contacting Patrice Streicher (800) 338-7017.

Mac Keith Meetings

Young Adults with Disability: Where Are the Services? (Open
meeting)

Royal Society of Medicine, London. 22nd May 2000
Organised by Richard Morton

Incontinence Management: Practical Aspects of an Important
Quality of Life Issue (Open meeting)

Royal Society of Medicine, London. 16th June 2000
Organised by Martin Bax

For further information, and to book places at open
meetings, contact Vesna Milenkovic, CME Department,
The Royal Society of Medicine, 1 Wimpole St, London
W1M 8AE.

Tel: 0171 290 2988

E-mail: Vesna.Milenkovic@roysocmed.ac.uk

Erratum

‘Respiratory sinus arrhythmia during feeding: a measure of
vagal regulation of metabolism, ingestion, and digestion in
preterm infants’

DMCN 42: 169-73
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