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Subacute Sclerosing Panencephalitis in a Child

Ayman Khalil Ebrahim, MBBS, CABP* Fatima Neama Mahmood, MBBS,CABP**

Subacute sclerosing panencephalitis (SSPE) is a progressive neurological disease
affecting children and adolescents. The etiology is proven to be due to measles virus
which causes persistent central nervous system infection. SSPE is classified under
the category of progressive myoclonic epilepsy syndromes.

This group of disorders characterized by progressive dementia, cognitive decline
and myoclonic epilepsy are frequently resistant to anti epileptic medications.

Although SSPE has generally a poor prognosis, several studies showed variable
response to antiviral therapy and Interferon Alpha resulting into stabilization of the
disease. In the era of measles vaccination program the incidence of the disease
dropped dramatically in USA'.

We are reporting as far as we believe the first child discovered to have SSPE in the
Kingdom of Bahrain. The child presented to the pediatric neurology department
with new onset seizures and progressive decline in her school performance.
Examination and further investigation proved that the child was suffering from
SSPE.
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Historically SSPE was first reported by Dawson in 1933 based on his neuropathological
studies; he used the term inclusion body encephalitis®. In 1945, Van Bogaert found glial
proliferation and leukomalacia changes in a brain biopsy and he suggested the term of
SSPE’.

It was not until 1969 that two groups working independently isolated measles virus by co
culturing SSPE brain tissue with cell line susceptible to measles virus infection®.

The diagnosis of SSPE as proposed by Dyken et al is based mainly on the following
criteria: clinical manifestations, typical EEG findings, positive measles antibodies in
serum and CSF and / or positive oligoclonal band, MRI brain changes and finally brain
biopsy suggestive of panencephalitis. Three elements of the previously mentioned are
considered reliable criteria for SSPE diagnosis’.
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The world wide incidence of SSPE is 1:1000, 000.

Saha et al reported an annual incidence of 21 per million in India, in comparison with 2.4
per million in the Middle East®’. In the United States, routine measles virus vaccination
of children has reduced the incidence from 3.5 cases per million under 20 years of age in
1960 to 0.06 cases per million in 1980°.

THE CASE

A ten year old Bahraini girl presented with history of myoclonic body jerks involving the
upper limbs and facial muscles for six months. These myoclonic jerks were involuntary,
more frequent during wakefulness and less frequent during sleep.

Initially, these myoclonic jerks were infrequent but became worse after one year.
Currently, it is repeated more than hundred times per day; there is no clear loss of
consciousness or eye deviation. Other seizure types described by parents include
generalized tonic-clonic seizures and atonic seizures. The child had multiple antiepileptic
medications; her current medications are: Levetiracetam, Lamotrigine and Topiramate.
She had had valproate and clonazepam.

The drop attacks and generalized tonic-clonic seizures were reasonably controlled but the
myoclonic jerks continued to occur frequently. During the course of the illness, the
patient showed clear decline in her educational performance with poor attention span and
emotional instability. No clear visual and hearing impairment was noted and ambulation
was maintained. Past medical history was unremarkable, except that she had measles at
around one year of age; the patient was fully vaccinated including MMR vaccine.

At eight years of age, she was involved in a road traffic accident and lost consciousness.
The patient was admitted for five days, but there was no intracranial hemorrhage and no
neurological deficit after discharge.

Family history was negative for epilepsy or other chronic neurological disorders. The
patients' mini mental examination was on the lower side with non fluent slurred speech;
there was no ophthalmoplegia and the rest of cranial nerves were normal. Fundoscopic
examination was normal.

Motor examination showed pyramidal signs in the lower limbs with brisk deep tendon
reflexes and upgoing plantares; the gait was maintained; no ataxia, apraxia,
organomegaly_or neurocutaneous stigmata were noticed. Systemic examination was
unremarkable.

Routine blood investigation including complete blood count, renal profile and hepatic
profile were normal. Serum lactate, tandem mass spectroscopy and very long chain fatty
acid levels were normal.



MRI brain showed minimal parietal and occipital leukomalacia.

Digital acquired EEG showed paroxysmal activity in the form of generalized giant slow
wave complexes which were time locked to the myoclonic jerks, and occurred at 4-6
seconds interval giving the typical periodic pattern which is seen in SSPE, see figure 1, 2.

= ] e [T I R = s o o e e = [

Fpl-F7 MWWM\/\/\/\M
Fi-T3
T3-T3
T501

Fpl-F3

F3-C3

cip
F3-01

Fpl-F§
F8-T4

T4-T6
T602 »MW\MW-—WVV—_/“MW

FaC4

C4-P4
P02 W“MWVWWW\W
Evertlist | | [] | | | m | | | 11 11T 1 | L Events shown

Figure 1: This is an EEG record during wakefulness, there is posterior
background slowing with recurrent bursts of generalized sharp wave complexes
which were time locked with myoclonic jerks
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Figure 2: In this EEG record the sweep had been changed to include 30 seconds
per page to appreciate the periodic pattern of discharges which is noted every 4-6
seconds

Serology for measles antibodies showed high IgG levels and CSF oligoclonal band was
positive indicating intrathecal immunoglobulin synthesis.

The electron microscopy examination of the skin biopsy looking for intracellular
inclusion or lysosomal deposition of neuronal ceroid lipofuscinosis and Lafora body
disease was negative.

DISCUSSION

SSPE is a progressive neurological disorder caused by persistent measles infection and
failure to clear up primary infection due to defective measles virus replication cycle.

The mutated measles genome produces abnormal matrix protein (M-protein) which is
important for viral budding and establishing extracellular infection. The preserved
hemagglutinin and fusion protein allow spreading of measles virus from cell to cell’.

SSPE patients develop a hyperimmune response to measles virus, which fails to control
persistent infection'’.



The patients go into several stages.

In stage I, behavioral and intellectual changes are noted; rarely SSPE is diagnosed at this

11,12
stage .

In stage II, continued intellectual deterioration and onset of typical pattern jerk, both are
hallmarks of SSPE. Visual impairment and dressing apraxia may be apparent indicating
parieto-occipital invovelment'”.

In stage III, prominent hyperkinetic movements, chorioathetosis are noted indicating
basal ganglia involvement. Ambulation is usually clearly affected at this stage.
Autonomic dysfunction is a prominent feature'*.

In stage IV, the patients become completely bedridden, the myoclonic jerks and seizures
may disappear with the appearance of pathological laughter, persistence of autonomic
dysfunction and startle reflex.

In this case, the patient was in stage II. The progression of symptoms from stage I-IV
takes about 1-3 years in 80% of cases.

Ten percent of patients, develop slower progressive course, some may survive up to 10
years; but in another 10%, the disease has a more fulminant course'’.

EEG findings are quite characteristic of SSPE. The slow wave complexes occur in a
periodic pattern with interburst interval of 4-12 seconds, the jerks are time locked to the
complexes. With the progression of the disease, the interburst interval gets shorter with
further background activity slowing. Neuroimaging study correlates with the stage of the
disease'®!”. The white matter changes progress from occipital lobe to the frontal lobe,
with subsequent loss of white matter volume. Basal ganglia show abnormalities. In
neuroimaging, we can see areas of wedge like appearance of cortical and subcortical
white matter involvement mimicking stroke'®. Positive measles antibodies in serum and
CSF are confirmatory tests, positive oligoclonal band in the CSF indicates intrathecal
immunoglobulin synthesis.

The viral burden between patients differed up to four fold by quantitative PCR and
corresponded with detection of measles virus protein. The level of both viral RNA and
antigen in the brain may correlate with disease progression'.

There is no curative treatment of the disease, virtually all patients are dead within 10
years'2. In another series, 5% of patients went into remission for a variable duration but
subsequently relapsed and died'".

Several therapeutic trials were conducted. Gascon treated 18 patients with Inosiplex and
intraventricular Interferon Alpha, 44% of patients improved or stabilized™.



In this case, the patient had clear cognitive decline, as well as the typical pattern jerk
which is peculiar to SSPE. The EEG was diagnostic; it showed clearly the periodic
pattern of paroxysmal discharges.

The introduction of measles vaccination program reduced the SSPE incidence. There is
no proof that SSPE caused by measles vaccine as it was thought by some.

The possible mechanism of SSPE in vaccinated children is either due to the preceding
primary measles infection or aborted vaccine. Currently, the patient has follow up with
neurology service and infectious team was involved.

CONCLUSION

We are reporting a case of SSPE diagnosed and confirmed through serology and
neuroimaging. Subacute sclerosing panencephalitis is a rare complication of measles
infection. We need to keep it in mind during evaluation of any child presenting with
progressive myoclonic epilepsy and dementia to seek a history of previous measles
infection as it may cause a latent infection. Although the treatment options are not
promising but the introduction of measles vaccination program reduced the
prevalence of the disease. This case is probably the first reported case in Kingdom
of Bahrain.
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