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Introduction

Subacute sclerosing panencephalitis (SSPE) is an acquired
neurodegenerative disorder occurring as a complication of
measles infection.1 It is characterized by slow progressive

cognitive decline followed by motor dysfunction, seizures
(predominantly slow myoclonus), vegetative state, and ulti-
mately death. Worldwide incidence of SSPE is �4 to 11 cases
per 100,000 measles cases.2 Incidence in India is estimated to
be 21 cases/million population.3 Several atypical
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Abstract Introduction Subacute sclerosing panencephalitis (SSPE) is a devastating neurode-
generative disease occurring as a complication of measles infection that is still
prevalent in low-resource countries. Clinical and electrographical variability in SSPE
can lead to diagnostic delays.
Methods Children diagnosedwith SSPE in a tertiary care pediatric hospital in India in a
period of 8 years were included in the study. The diagnosis was established on the basis
of Dyken’s criteria. The demographic data, clinical presentations, investigations,
treatment approaches, and outcomes were reviewed and recorded.
Results Thirty-four patients were included in the analysis. Average age at symptom
onset was 7 years, 5 months. Majority of the children were not vaccinated for measles.
Most patients (80%) presented with stage 2 of illness. Nearly 25% presented with
atypical clinical features. Myoclonus was the most predominant feature seen after
diagnosis. Electroencephalography (EEG) was the most useful investigation for sus-
pecting the diagnosis. All patients showed deterioration in neurological status with
time and 20% died during follow-up.
Conclusion Atypical presentations of SSPE must be recognized in areas with high
incidence to institute timely treatment and establish prognosis. EEG findings were
found to be the most important indicator for diagnosis. Measles eradication will pave
the way for elimination of this dreaded disease.
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presentations are being recognized in areas with high inci-
dence.4 Although SSPE has pathognomonic clinical and
electroencephalography (EEG) features, unusual clinical pre-
sentations can pose a diagnostic challenge.

We present an 8-year review of pediatric SSPE patients
diagnosed at a tertiary care children hospital in India.

Methods

Children diagnosed with SSPE during January 2011 to De-
cember 2018 were included in the study. The diagnosis was
established on the basis of Dyken’s criteria.5

Demographic, clinical, and diagnostic data was collected
retrospectively from hospital records. Patients were clinical-
ly classified at the time of presentation per modified Jabbour
staging.6 EEG and magnetic resonance imaging (MRI) find-
ings were reviewed.

Measles antibody titers in cerebrospinal fluid (CSF) and
serum were performed by enzyme-linked immunosorbent
assay (ELISA). CSF to serum titers equal to or greater than
625:1, or rising titer documented via two different samples
at least 1 month apart, was considered diagnostic (in-house
assay at Neurovirology Laboratory, National Institute of
Mental Health and Neurological Sciences, Bengaluru, India).
Brain biopsy was not done.

The treatment details were reviewed from hospital data.
Follow-up, current status, and outcome were determined
from records and current hospital visits. Outcome was
classified per modified Rankin score.7 Descriptive data anal-
ysis was performed.

Results

Demographics
Thirty-four patients were included. Average age at symptom
onset was 7 years, 5 months and at presentationwas 7 years,
9 months. Females had lower age of symptom onset and
presentation, but this was not statistically significant. Aver-
age time from symptom onset to diagnosis was 4 months
(range: 1–12months). In patientswith atypical presentation,
the time diagnosis was longer by average of 7months. Nearly
88% children were unvaccinated (►Table 1).

Clinical Presentation
Majority of children presented with signs and symptoms
considered typical of SSPE. One-fourth had atypical features
such as generalized tonic–clonic, absence or hypomotor
seizures, vision loss, ataxia, dystonia, and parkinsonism.
Twenty-seven (80%) patients were in stage 2 at the time of
diagnosis. Six patients were in stage 1. Acute fulminant form
of SSPE, defined as death or severe neurological impairment
within 6 months of symptom onset, was seen in three
patients (►Fig. 1A, B).

One patient with focal cortical dysplasia and epilepsy
presented with change in seizure pattern. Two patients had
received chemotherapy for Langerhans cell histiocytosis and
acutemyelogenous leukemia, and had suffered frommeasles
in infancy.

A fewpatientswith confusing presentations are highlight-
ed here.

Case 1
This patient developed subacute-onset dementia and decline in
school performance at the age of 11 years. He stabilized and
continued to function at subnormal cognitive level for next
3 years but dropped out of school and became emotionally
withdrawn. At the ageof14years, hepresented to uswith acute
onset behavioral abnormalities, psychiatric symptoms, alter-
ation of sleep pattern, enuresis, encopresis, loss of comprehen-
sion, slowingof speech, andabnormalgait. Therewasnohistory
of measles infection or vaccination. He was cooperative but
unable to answer simple questions or follow commands. Par-
kinsonian features were predominant: asymmetric short, shuf-
fling gait with swaying to right side, bradykinesia, cog wheel
rigidity, and slow speech. Deep tendon reflexeswere brisk with
ill sustained ankle clonus. Pronator drift was seen on right side.
MRI brain (►Fig. 2C, D) showed cerebral atrophy with white
matter loss, confluent white matter T2 hyperintense lesions,
atrophy of corpus striatum, and mild cerebellar atrophy. EEG
showedslowbackgroundactivitywithveryoccasional bursts of
delta range activity. Testing for Wilson disease, adrenoleuko-
dystrophy, Huntington disease, and human immunodeficiency
virus was negative. Manganese toxicity was considered in view
of exposure towelding fumes but was ruled out. CSF and serum
measles antibodies initially tested negative. Child stabilized on
antiparkinsonian drugs but did not improve. He further devel-
oped asymmetric right-sided chorea. In view of strong suspi-
cion, CSF and serum measles antibody titers were repeated a
year later and were found positive.

Case 2
A 7-year-old boy presented with a history of sudden onset
imbalance, altered sensorium, visual complaints, and

Table 1 Demographic variables

Demographics

Total number, n 34

Male: female, n 22: 12 (1.8: 1)

Average age at symptom
onset, years (range)

7 y, 6 mo (2–13 y)

Males 7 y, 9 mo

Females 6 y, 9 mo

Average age at presentation,
years (range)

7y, 9 mo (2y–13 y, 2 mo)

Males 8 y, 3 mo

Females 7y, 3 mo

Measles and vaccination

Measles, vaccinated 2 (6%)

Measles, not vaccinated 29 (85%)

No measles, vaccinated 2 (6%)

No measles, no vaccination 1 (3%)
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headache. He had history of fever 15 days prior. Papilledema
and ataxia were found on examination. MRI brain showed
demyelinating changes in cerebral cortex. A diagnosis of
acute demyelinating encephalomyelitis (ADEM) was consid-
ered. CSF cytology, biochemistry, immunoglobin G index,
and oligoclonal bands were normal. EEG was also normal.
Child was treated with intravenous pulse corticosteroids
without any improvement. His condition rapidly deteriorat-
ed during the next 1 month. He developed rigidity and
dystonia and became bed bound. He then developed myo-

clonic jerks of right upper and lower limbs. EEG now showed
generalized bursts of delta activity with added spikes and
background slowing. CSF measles antibody titers were posi-
tive. He was started on antiviral drugs but remained in a
vegetative condition and later died. This child presentedwith
acute fulminant form of SSPE and disease course could have
been hastened by use of steroids.

Case 3
An 8-year-old girl presented with multiple staring spells
(absence seizures). Her examination was normal. EEG
(►Fig. 3B) showed generalized spike and wave activity at 2.5
to 3Hz. However, mild slowing of awake background activity
was noted on repeat EEGs. MRI brain was normal. Child was
started on antiepileptic drugs but seizures persisted. On
suspicion of SSPE, CSF and serum measles antibodies were
done that were positive. Over next 3months, she showedmild
decline in cognition. Sixmonths later, she developedmyoclon-
ic jerks. Subsequent EEGs developed the typical picture of
SSPE. Child showed gradual cognitive deterioration.

EEG
The most consistent EEG findings were slowing of back-
ground activity (n¼29, 85%) and superimposable delta
bursts (n¼25, 73%). Periodic to pseudoperiodic epileptiform
activity clinically corresponding to myoclonic jerks was seen
in 50%. Focal epileptiform activity was seen in half, most
common being frontal discharges. Other EEG findings were
multifocal epileptiform discharges (n¼5, 15%), generalized
spike, and slowwave discharges (n¼7, 20%) and generalized
sharps and slow waves (n¼11,32%). Nearly all EEGs evolved
to a typical pattern of SSPE within 3 months of presentation
(►Fig. 3).

MRI Brain
MRI brain was performed in 27 (79%) patients. Diffuse or
focal T2/fluid-attenuated inversion recovery white matter
hyperintensities mainly in temporo-parieto-occipital region
was the most common finding. In late stage, generalized
cerebral atrophy and periventricular white matter changes
were seen (►Table 2; ►Fig. 2).

Fig. 1 (A) Clinical presentation (Some patients had more than 1 presenting feature). (B) Seizure types (Some patients had more than one
seizure types).

Fig. 2 (A, B) T2 fluid-attenuated inversion recovery axial sections of
magnetic resonance imaging (MRI) brain showing patchy asymmet-
rical white matter demyelination in stage 2 of subacute sclerosing
panencephalitis (SSPE). (C, D) T2 axial sections of MRI brain showing
white matter demyelination, corpus striatal atrophy, and generalized
cerebral atrophy in an SSPE patient presenting with parkinsonian
features (patient 1 described in the text).
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Others
Testing for human immunodeficiency virus (ELISA) was
negative in all patients.

Treatment
All patients were started on antiviral drugs (►Fig. 4), out of
which only isoprinosine was continued in all patients. One
patient received intrathecal interferon therapy. Patients were
on one to five antiepileptic drugs (average: 2). High-dose
levetiracetamwas the most commonly used drug for myoclo-
nus (n¼26, 76.5%). Other drugs were valproate (n¼24),
clobazam (n¼12), zonisamide (n¼3), carbamazepine
(n¼2), clonazepam (n¼4), topiramate (n¼2), and lamotri-
gine (n¼1). Patients reported subjective benefit with levetir-
acetam and sodium valproate in seizure reduction.

Outcome
Themean duration of follow-upwas 15months (range: 1–60
months). All patients showed deterioration in their neuro-

logical status over time with 6 (18%) in stage 4 of modified
Rankin scale and 21 (62%) in stage 5. Seven patients (20%)
had died at the end of follow-up.

Discussion

Measles is presently targeted for elimination in India. The
relatively large number of patients seen at single pediatric
care center in this study may indicate a high burden of SSPE
in our country. The patients included in this study largely
belonged to the state of Maharashtra, but a sizable number
traveled from distant places with or without the final
diagnosis of SSPE. Thus, under-diagnosis and under-report-
ing of SSPE are likely in our setting due to lack of awareness
and limited diagnostic services.

Fig. 3 Electroencephalography in four different patients with subacute sclerosing panencephalitis. (A) Pseudoperiodic superimposable
generalized epileptiform discharges consisting of spike and wave activity. (B) Generalized spike and wave discharged at a frequency of 2.5 to 3 Hz
seen in a patient presenting with absence seizures (patient 3 described in text). (C) Generalized superimposable complexes of delta waves on a
very slow background. (D) Generalized pseudoperiodic complexes of delta waves with superimposed sharp waves.

Table 2 Radiological findings

MRI findings n (%)

MRI done in total patients 27/34 (79%)

Normal 13/27 (48%)

White matter changes (diffuse/focal) 12/27 (44%)

Temporo-parieto-occipital 3 (15%)

Patchy, asymmetrical 8 (40%)

Thalamic/cerebellar involvement 2 (10%)

Cortical atrophy 2(7.4%)

Focal encephalitis 1 (4%)

Multiple infarcts 1(4%)

Abbreviation: MRI, magnetic resonance imaging. Fig. 4 Graphical presentation of treatment: antiviral drugs.
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A male preponderance was noted in our study group,
which has been reported previously.8 The lower age of
affection in females could be because of poor health services
and immunization facilities available to female children in
many parts of India. Most of the patients in our study were
not immunized and had suffered frommeasles. The percent-
age of unvaccinated children was higher as compared with
other Indian studies.9 This can be due to preponderance of
rural patients and poor reach of vaccination programs.

The clinical presentation of our patients largely corre-
sponded to the classical features seen in SSPE.10 However,
nearly 25% patients were seen with atypical features. Erturk
et al11 in their study have reported that 17% of patients with
SSPE had atypical presentations. Atypical features may in-
clude isolated psychiatric manifestations, poorly controlled
seizures, isolated extrapyramidal symptoms, and stroke-like
illness. Clinical presentations resembling ADEM,12 with par-
kinsonian features13 and absence seizures,14 as in our
patients, have been reported rarely. Based on our data, we
can suggest that a relatively low threshold for suspecting
SSPE should be practiced in areas with high incidence of
measles infection. The average diagnostic delay in our study
was found to be around 4months andwas higher for patients
with uncommon symptoms. Subtle symptoms in early
stages, atypical clinical features, and delayed referral to
specialists can contribute to diagnostic delay.

The characteristic EEG in SSPE consists of stereotyped,
bilaterally synchronous, and symmetrical superimposable
periodic complexes sometimes with intermingled spikes or
sharp waves.15 Although typical EEG features are a part of
Dyken’s criteria, mild abnormalities on EEG were quite
helpful for us in suspecting the disease. A knowledge of
atypical EEG characteristics may raise early suspicion and
shorten the time to diagnosis.16 Neuroimaging is primarily
helpful in excluding other differentials as there is no charac-
teristic picture in SSPE.

No standard treatment guidelines are available. Themain-
stay of treatment is the use of antiepileptic drugs for seizure
control and antiviral agents with or without immunomodu-
lators.We found that while drugs prolong longevity, they did
not offer substantial clinical improvement. The financial
constraints and risk of infection outweighed the possible
benefits of intraventricular interferon-α for our patients.
Inosine pranobex has been found to be the most beneficial
therapy in patients with SSPE in various studies.17,18 Based
on limited evidence, several other antiviral drugs were also
tried. There was no clear superiority of any treatment and all
patients eventually showed neurological deterioration. Gen-
eralized seizures responded well to antiepileptic drugs.
High-dose levetiracetam resulted in subjective improvement
in myoclonus initially. A few reports have also highlighted
the efficacy of levetiracetam in SSPE.19,20 However, myoclo-
nus was relentlessly progressive.

Our study hadmany limitations. The data are based on our
single-center experience. Being a tertiary center, there is
likely a referral bias and exact incidence of the disease cannot
be determined. Our population was a heterogeneous one,
which can be expected for rare neurodegenerative disorders.

There was variation in treatment offered depending on the
clinical condition, financial status of patient, and preference
of the treating physician. Much of the data was collected
retrospectively from the records.

Conclusion

SSPE remains a life-threatening complication of measles.
This single-center study highlights disease burden and vari-
ability of clinical presentation. A high index of suspicion can
lead to timely diagnosis and proper counseling. Effective
vaccination strategy is the only measure to decrease the
disease burden in the community.
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