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Landau-Kleffner syndrome: Relation of clinical, EEG and Tc-99m-HMPAQO
brain SPECT findings and improvement in EEG after treatment
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Landau-Kleffner syndrome (LKS) is a rare childhood disorder characterized by acquired aphasia
with seizures and electroencephalogram (EEG) abnormalities. Tc-99m-HMPAO SPECT was
performed in three right handed children with LKS. A relative decrease in perfusion was found in
the left temporal cortex of all three patients and also in the left frontoparietal cortex of one patient
with hyperkinetic behavior. Degree of regional cerebral perfusion impairment did not correlate with
the severity of clinical and EEG abnormalities. Asymmetrical temporoparietal perfusion appears
characteristic of LKS. SPECT findings in LKS were evaluated as useful in elucidating the

pathogenic features of the disorder in the brain.
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INTRODUCTION

LANDAU-KLEFFNER SYNDROME (LKS), first described by
Landau and Kleffner in 1957, is an acquired aphasia
associated with seizures and electroencephalographic
(EEG) abnormalities.! It is a rare childhood epileptic
syndrome, also known as acquired epileptic aphasia (AEA)
of unknown etiology.2 Psychomotor and behavioral prob-
lems are often observed.> EEG abnormalities are fre-
quently in the form of continuous spike-waves during
slow-wave sleep (CSWS)* but multifocal spike and spike-
wave discharges are seen on EEG as well.*-6 Prognosis of
this disorder is poor; though epileptic seizures can be
controlled by antiepileptic medication, language distur-
bance persists.”~!? Cerebral perfusion changes have been
reported in LKS patients on single photon emission com-
puted tomography (SPECT), and asymmetrical temporo-
parietal perfusion appeared as a characteristic of LKS.!!
We have performed Tc-99m hexamethylene propylene-
amine oxime (Tc-99m-HMPAOQ) brain SPECT to demon-
strate cerebral perfusion abnormalities in three children
with LKS.
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MATERIALS AND METHODS

Brain SPECT was performed after administering 222
MBq Tc-99m-HMPAO (Ceretec, Amersham Interna-
tional, UK) intravenously when the child was in a quiet
and dimmed room. Chloralhydrate was given for sedation
10 minutes after Tc-99m-HMPAO administration. Imag-
ing was performed 30 minutes after injection, with a three
headed gamma camera (GE/CGR Neurocam, Horsholm,
Denmark) equipped with high resolution collimators.
One hundred twenty-eight images of 35 second duration
in a 64 X 64 matrix were obtained over 360 degrees. Two
pixel thick slices in coronal and sagittal planes were
obtained after reconstruction of two pixel slices in the
transaxial plane parallel to the orbitomeatal line. Chang
attenuation correction and Butterworth filter (Cutoff fre-
quency: 0.4, power factor: 10) were used. Images were
evaluated independently by two observers.

All of the three children were drug free (for at least
three weeks) at the time of SPECT scanning. All patients
with LKS had acquired aphasia without motor deficits and
no sign of recent brain lesion. Primary hearing loss and
mental retardation were excluded as the cause of the
linguistic problems. No evidence of structural brain dis-
order was found by either computerized tomography
(CT) or magnetic resonance imaging (MRI). All had a
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follow up of at least 2 years.
CASE REPORTS

Case 1. A five-year-old right handed boy had a history
of birth asphyxia but early development was normal. He
walked and used single words by 16 months and started
putting words together by 24 months. Speech gradually
regressed at the age of 2.5 years, though he could follow
a few oral commands. There was no history of seizures
and systemic examination was normal. Spontaneous
speech was limited to a few meaningless utterances. EEG
showed CSWS.

Audiometry, brain stem auditory evoked responses
(BAER) and brain CT were normal. He was treated first
with Na-valproate and clonazepam but there was no
improvement. Dexamethasone (4 mg/day) was added to
the treatment regimen, and 2 months later EEG findings
were improved but language disorder persisted. At follow
up, monosyllabic speech was resumed but response to
oral commands was inadequate. Tc-99m-HMPAO SPECT
was performed and mildly decreased perfusion in the left
temporal cortex was seen (Fig. 1).

Case 2. A nine-year-old right handed boy, product of
a full term normal delivery achieved developmental mile-
stones at appropriate ages. Single word speech began at 18
months and by 24 months he used sentences containing
two to three words. At the age of 5 years, his speech
became disturbed and a behavior change occurred. He had
an episode of generalized tonic clonic seizures followed
by irritability and hyperkinetic behavior at 6 years. At the
time of examination, he was hyperkinetic but could carry
out simple but not complex commands. There were no
other neurological deficits. EEG showed continuous fron-
toparietal spike and wave discharges. Cranial CT, cranial
MRI, BAER and audiometry were normal. Carbamazepine
followed by Na-valproate was started for treatment. Re-
peated EEG was within normal limits.

There was no recurrence of seizures and his language
and behavior improved greatly. Noticeable decreased
perfusion in the left temporoparietal cortex and mildly
decreased perfusion in the left orbitofrontal cortex were
found on brain SPECT (Fig. 2).

Case 3. A seven-year-old right handed boy was the
product of a full term normal delivery and had normal
developmental milestones. Monosyllabic speech began at
the age of 16 months and sentences appeared by 2 years.
Right partial motor seizures with secondary generaliza-
tion began at the age of 3. Seizure frequency was 1-2 per
month and decreased to once a year afterwards. He
became less responsive to verbal instructions and expres-
sive language decreased noticeably. There was no spon-
taneous speech, only occasional single word responses to
questions. Neurological examination was normal except
for language disorder. EEG showed CSWS. Seizures
were controlled with carbamazepine and Na-valproate.
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At follow up, EEG was in normal limits and improvement
in language and no recurrence of seizures were observed.
Greatly decreased perfusion was found in the left tempo-
ral cortex in brain SPECT (Fig. 3).

Fig. 1 Two pixel thick transaxial slice from Tc-99m-HMPAO
brain SPECT of case 1. There is a relative decrease in cerebral
perfusion involving the left temporal cortex.
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Fig. 2 a) Two pixel thick transaxial slices of case 2. Decreased
perfusion in left temporoparietal cortex and mildly decereased
perfusion in left orbitofrontal cortex are observed. b) Corre-
sponding MR image shows no abnormality.
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Fig. 3 Two pixel thick transaxial slice of case 3 reveal mark-
edly decreased cortical perfusion involving the left temporal
cortex.

DISCUSSION

Two pediatric epileptic syndromes, LKS and epilepsy
with continuous spike-waves during slow-wave sleep,
have much in common and cannot be clearly differenti-
ated, so they are likely to represent different aspects of a
single syndrome.'? Landau and Kleffner! reported that
persistent convulsive discharge in brain tissue results in
functional ablation of areas responsible for normal lin-
guistic behavior. Several other authors agree that the
continuous spike-waves during slow-wave sleep are re-
sponsible for the appearance of complex and severe
neurologic impairment and psychiatric disturbances.>~’

In LKS, the seizures may be partial, generalized, tonic
clonic and myoclonic. Cases 2 and 3 had generalized tonic
clonic seizures but case 1 had no clinical seizures,
eventhough CSWS was present. Similar cases of acquired
aphasia have been reported with EEG seizure activity but
no clinical seizures.” Behavior problems, particularly
hyperkinetic behavior, are seen frequently, as in case 2. In
cases 1 and 3, neurological examination was normal
except for the language disturbance. Case 2 had hyperac-
tivity and language disturbance.

The relationship between EEG abnormalities and neu-
ropsychological disorders is as yet unclear. Landau and
Kleffner! observed that the diurnal EEG and speech
abnormalities developed in parallel to each other and
concluded that EEG abnormalities were directly related to
functional disorganization of the speech centers. In our
study, case 1 with the most abnormal EEG had the most
disturbed speech. All three patients had a basicly similar
pattern of perfusion abnormality in Tc-99m-HMPAO
SPECT. Though it seems not possible to draw a conclu-
sion from only these three cases, we could not observe any
correlation between the degree of perfusion impairment
and the severity of the clinical and EEG abnormalities.
This issue needs further study to clarify the relationship.
Case 1 had mildly decreased and case 3 had markedly
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decreased Tc-99m-HMPAO uptake in the left temporal
cortex. Case 2 had greatly decreased Tc-99m-HMPAO
uptake in the left temporoparietal cortex; as well as mildly
decreased uptake in the left orbitofrontal cortex. This case
had hyperkinetic behavior and the perfusion abnormality
involved the frontal cortex. The presence of perfusion
defects most often involving the central frontal lobes in
hyperactivity disorders has also been suggested by Lou et
al.!3 The frontal lobe hypoperfusion may therefore be due
to the behavioral abnormality in this patient.

No drug seems effective in abolishing CSWS in the
treatment regimen started after SPECT imaging. Com-
bined treatments with antiepileptic drugs such as valproate,
ethosuximide or clonazepam, sleep-modifying drugs such
as amitriptyline or amphetamine and corticosteroids re-
sulted in transient improvement in speech, seizures and
EEG abnormalities.*”~'° Prognosis of this disorder is
poor; although epileptic seizures may be controlled by
antiepileptic drugs or corticosteroids, noticeable language
difficulties frequently persist.!? In cases 2 and 3, seizures
were controlled with Na-valproate and carbamazepine
and their EEG and language disorders were notably im-
proved, but in case 1, Na-valproate and clonazepam were
unable to cause any improvement. Two months after the
addition of dexamethasone to the treatment regimen,
EEG findings were improved but language disorder per-
sisted.

Asymmetrical temporoparietal perfusion appears to be
characteristic of LKS, and may be helpful in differenti-
ating from findings in other childhood linguistic and
behavioral disturbances.!!

It is not clear yet whether Tc-99m-HMPAO SPECT
may be used as a prognostic indicator in LKS. But it may
allow further definition of pathogenic mechanisms of
LKS and related disorders.
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