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ABSTRACT
Subacute sclerosing panencephalitis (SSPE) is a chronic debilitating condition that occurs in children affected with
measles. SSPE is broadly distinguished as typical SSPE, the more rampant form, occurring over a period of years
following primary measles infection, while the atypical has a more rapidly progressive course over weeks to months.
SSPE can present with cognitive, epileptic, autonomic, pyramidal and ophthalmologic manifestations with scholastic
decline being the primary feature. The management of SSPE focuses on improvement of quality of life and
prolongation of survival which can be achieved with the use of supportive care modalities and immunomodulators
respectively. This is a comprehensive review which discusses several parameters of SSPE such as epidemiology,
pathophysiology, clinical presentations, and detailed management protocol for this condition. As part of this review,
we also discuss a case of rapidly progressive, fulminant and atypical SSPE in a five-year-old male presenting
clinically with myoclonic jerks of lower extremities.
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INTRODUCTION
Subacute sclerosing panencephalitis (SSPE) is a chronic,
progressive, inflammatory, and degenerative affliction of
the brain caused by a mutation due to persistent infection
with an altered measles virus (MV).1 The virus directly
infects the brain causing progressive inflammation and
sclerosis due to an impaired immune response. 2,3 SSPE
usually has a predilection for children and younger adults
and has broadly distinguished into typical and atypical
SSPE. The typical SSPE usually occurs over a slow
course of 6-10 years after primary measles infection as
compared to the atypical form usually has a more
fulminant course occurring within 1-6 months with a few
occasional cases with deterioration occurring over a small
span of 15 days.4
A case report by Gokcil et al, shows that death occurred
in the concerned patient within a short span of two

months.5 A World Health Organization (WHO) expert
group reported the global incidence of four to 11 SSPE
patients per 100 000 measles cases.6 In developing
countries, the incidence seems to be much higher with up
to 27.9 SSPE patients per 100 000 cases of measles.7 In
contrast, developed countries like Canada have incidence
as low as 0.06 per 100 000 cases that can be attributed to
the widely implemented vaccination programs.7 With due
consideration to age distribution, the incidence of SSPE
is twice as high (1:609) when measles infection is
acquired in infancy compared to childhood up to 5 years
of age (1:1367).8 Furthermore, the male to female ratio of
SSPE is approximately 3:1.9
Subacute sclerosing panencephalitisis a serious
neurological disorder characterized by continual mental
deterioration ultimately terminating in optic atrophy,
akinetic mutism, and clinical signs suggestive of
decortication. It usually manifests as behavioral changes,
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cognitive impairment, inattention, progressive difficulties
with academic skills and myoclonic seizures.10
The clinical presentation of SSPE can mimic some of the
more common neurological conditions in children such as
hypoxic ischemic encephalopathy due to Status

epilepticus, Japanese encephalitis and autoimmune
encephalitis as shown in Table 1 below.11-16 In this casebased review article, we discuss a case of a very rare case
of atypical SSPE in a 5-year-old male child and
comprehensively summarize epidemiology, clinical
parameters, clinical diagnosis and management of SSPE.

Tables 1: Differential diagnosis of SSPE.
Condition

Age of onset

Clinical features

Hypoxic Ischemic
Encephalopathy

Perinatal. 76% survive into
childhood.

Cerebral palsy, visual and
auditory deficits, epilepsy
and developmental delay.

Japanese Encephalitis

Variable (vector-borne
disease)

Autoimmune encephalitis

Variable (all subtypes have
a very wide age range)

Fever, headache, impaired
consciousness, seizures
including GTCS and subtle
motor and dyskinesias.
Fever, headache, cognition
impairment, behavioral
changes, dyskinesias, focal
and generalized seizures

Investigations
Neurological examination,
MRI, EEG and biomarkers
including glial fibrillary
acidic protein.
Serum ELISA for anti-JEV
antibodies, CSF protein, CT
and MRI.
Serum and CSF autoimmune antibodies
according to subtype. (antiNMDA, anti-VGKC, etc.)

walking. Additionally, intermittent fever spikes were also
recorded.

CASE FINDINGS
A 5-year old male with a past medical history of Measles
infection came to the hospital due to episodes of jerky
movements of the lower limbs and trunk associated with
repetitive falls for the past 4 weeks, occurring both during
wakefulness and sleep. This gradually progressed from 23 episodes a day initially, to approximately 8-10 episodes
per day over a short span of 15 days. The past medical
history suggests measles infection 8 months ago, while
family history was noncontributory. The birth was a fullterm normal vaginal delivery without perinatal
complications. He is developmentally normal and his
immunization history is unclear since the parents were
unable to provide medical immunization records.
On admission, his vitals were stable and examination of
the respiratory, cardiovascular, abdominal systems was
noncontributory. Inspection of his face demonstrated
scars on the right cheek likely due to recurrent falls.
Central nervous system examination revealed intact
consciousness and with preserved function of the cranial
nerves and the sensory domains. The motor system
demonstrated normal tone, reflexes and 4/5 power in all
four extremities. There were no signs of meningeal
irritation.

A seizure workup consisting of complete blood count
(CBC), serum electrolytes, electroencephalogram (EEG),
Magnetic resonance imaging (MRI) of the brain and
lumbar puncture for cerebrospinal fluid (CSF)
examination was conducted over the hospital course. The
CBC, electrolytes were within normal ranges. The EEG
presented periodic high-voltage complexes associated
with the muscle jerks. The MRI of the brain did not show
any intracranial abnormality. Since MRI was
inconclusive, parental consent was obtained for lumbar
puncture and a pre-anesthetic evaluation was conducted.
CSF sample was clear and cytology revealed
predominant lymphocytosis and no red blood cells. A
CSF sample was sent to the National Institute of Mental
Health and Neurosciences, Bangalore, for analysis and it
showed positive anti-measles antibodies. The patient’s
recent medical history of measles infection with 8 months
accompanied by unclear vaccination background in
addition to the episodic myoclonic seizures with periodic
high voltage complexes on EEG and CSF analysis
demonstrating positive anti-measles antibodies suggests
the diagnosis of atypical subacute sclerosing
panencephalitis SSPE.

The child was hospitalized, with a provisional diagnosis
of myoclonic jerks, for further investigation of the
etiology. Over the hospital course, there was worsening
of his cognitive functions and his speech became slurred
and slow. The power declined to 3/5 in all extremities
with persistence of myoclonic jerks and falls during

The management of this patient focused on appropriate
seizure control was broadly classified as symptom control
and prevention of disease progression and supportive
therapy. The seizure was controlled with oral clonazepam
(0.25 mg) OD and oral levetiracetam (100 mg/ml) at a
dose of 1 ml BD. The fever spikes were controlled with
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an oral dose of acetaminophen as needed. The disease
control was achieved with the use of an
immunomodulator,
Isoprinosine.
The
dose
of
isoprenosine was gradually increased as follows in order
to prevent the occurrence of unfavorable side effects: 250
mg BD on the first day, 250 mg TDS on days 2 and 3,
and 500 mg TDS on days 4-6. Afterward, the patient
received maintenance therapy at dose of 500 mg TDS.
Nutritional supplementation was provided with folic acid,
methylcobalamin, pyridoxine and oral feeds to prevent
hospital acquired malnutrition. Additionally, trauma
precautions were taken to ensure safe transit within the
hospital.
DISCUSSION
Pathophysiology
The understanding of the pathophysiology of this disease
may be the primary step for comprehension of its clinical
parameters. On gross examination of brain parenchyma,
demyelination of white matter is observed in temporal
and parietal lobes during the initial stages of SSPE. Other
areas like basal ganglia, thalamus, brainstem, white
matter of corona radiata, and cerebellar peduncles are
also affected eventually, while diffuse cortical atrophy
and ventricular dilatation occur at later stages.
Histologically, neuronophagia, microglial nodules,
intranuclear inclusions and oligodendroglial cells are seen
with hyperphosphorylated tau and neurofibrillary tangles.
Additionally, there is perivascular inflammation
consisting of lymphocytes and histiocytes suggestive of
marked panencephalitis.17-19 The measles virus attacks
GABAergic and glutaminergic neurons but spares the
cholinergic pathway which explains the involvement of
motor,
somatosensory, auditory and visual cortex,
basal ganglia and thalamus sparing the hippocampus and
cerebellum.20,21
Clinical features
SSPE can be described based on multiple clinical
paradigms such as cognitive, epileptic, pyramidal,
autonomic, and ophthalmologic. The cognitive
impairment is progressive ultimately terminating to the
poor scholastic performance in addition to the memory
deficits and verbal incompetence. A study conducted by
Khadilkar et al. in India shows that poor scholastic
performance is the most common presentation affecting
52.5% of the patients, followed by seizures in 23.5%,
with myoclonic seizures being the most common
variant.22 On the contrary, case series conducted by
Gadoth et al, showed that 6/40 patients had true epileptic
seizures with focal seizures being the most common
variant.23
The epileptic features start as myoclonus, which in initial
stages, may be imperceptible. Subtle myoclonus can be
unveiled by observing the patient with outstretched upper
limbs and while doing the finger‐to‐nose test and tandem

walking. The myoclonus is typically generalized, periodic
and stereotyped, translating into generalized, highamplitude periodic complexes. Pyramidal manifestations,
a consequence of rigidity and spasticity, ultimately
culminates to akinesia, dystonia and chorea.24-,26
Hyperhidrosis and fever are some of the accompanying
autonomic disturbances.23 While cognitive impairment
and seizures are commonest features , ophthalmological
findings are also characteristic of this disease and precede
neurological manifestations by weeks to years.27
Chorioretinitis is a hallmark of SSPE characterized by
macular involvement, characterized by dilated tortuous
veins, retinal hemorrhages, sub-retinal exudates and
pigmentary changes.28 According to Baillif et al.,
infrequent findings such as serous macular detachment,
retinal vasculitis, subretinal fluid, papillitis may
additionally occur among SSPE patients.29
Staging of SSPE
The Risk- Haddad classification, utilizes the clinical
course of SSPE, to stage the disease. Stage 0 corresponds
to subtle neurological deficits that go unnoticed. Stages 1
is characterized by noticeable neurological deficits, while
onset myoclonic jerks define stage 2. Stage 2 is further
classified into 2a (jerks without falls), 2b (jerks with falls
in an ambulatory patient) and 2c (jerks with falls in a
bedridden patient). Stage 3 parallels to stupor initially (3a
and 3b) and coma later (3c). The patient falls into stage 4
if he experiences some improvement in symptoms.
However, if after improvement, he relapses into SSPE, he
would be categorized as stage 5.30 Based on this staging
system, our patient can be defined as having stage 2b
SSPE.
Diagnosis
The diagnosis of SSPE relies on the modified Dyken’s
criteria that consists of major and minor criteria. Two
major and one minor criterion must be satisfied to
confirm the diagnosis of SSPE.
The major criteria include clinical history and CSF
measles antibody titers while minor criteria include EEG,
MRI and brain biopsy. Of note, brain biopsy given its
invasive nature, is incompatible with routine use and is
therefore restricted to cases where clinical suspicion is
high and the antibody titer is negative.31 The EEG tracing
in SSPE includes generalized, periodic and synchronous
sharp-slow wave discharges which are polyphasic lasting
from 0.5 to 2 seconds, high in voltage (300‐1500 mV),
and regularly repetitive (occurring every 4 to 15 s). These
discharges are stereotyped in the form of large delta
waves, large delta waves and rapid spikes, or fast activity
and persist during sleep.32 These EEG findings have been
noted in 65% to 83% of patients of SSPE present with
these EEG findings and diazepam is often injected
intravenously during the study to increase the sensitivity
of the testing-the periodic discharges become more
noticeable.33,34
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The detection of CSF IgG against the measles virus using
the Enzyme linked immunosorbent assay (ELISA)
technique has a very high sensitivity and specificity (table
2) value which explains why it is a major criterion in the
diagnosis of SSPE 7,35 Other nonspecific CSF findings in
SSPE are oligoclonal bands and lymphocytosis. 36 The
neuroimaging modalities may include a CT or MRI brain:
• CT: It is normal in the early stages of SSPE. Later,
focal white matter hypodensities in parieto-occipital
regions can be seen.37
• MRI: It is also normal in the earlier stages of this
disease. However, in later stages, bilateral asymmetric
periventricular and subcortical white matter
hyperintensities on fluid-attenuated inversion
recovery (FLAIR) are seen. Occasionally, the corpus
callosum, basal ganglia, cerebellum, and brainstem
are affected. Finally, cerebral atrophy is additionally
seen.38
Table 2: Sensitivities and specificities of investigations
for SSPE.
Investigation
CSF IgG

Jabbour
stage
All stages
I

MRI

II
III
IV

Sensitivity
(%)
100
No MRI
findings
60
87.5
87.5

Specificity
(%)
93.3
No MRI
findings
87.5
100
100

Management

million units/m2 three times a week or intrathecally and
via the intraventricular route.41 Intraventricular
interferon‐α dose ranges from 100 000 to 1 000 000
U/m2, usually given for 2 to 5 days a week. Interferon‐β
is manufactured from virus‐infected fibroblasts.41 A
multicenter randomized study involving 121 patients
showed that improvement in SSPE outcomes was 34% in
the Isoprinosine group and 35% in the interferon-α group,
suggesting similar efficacies.42
Inhibition of measles antibodies
Fusion inhibitor peptides (FIP) are a prospective option
for the treatment of SSPE. Measles virus (MV) can
spread between neurons through its hyperfusogenic F
protein. A fusion inhibitor peptide has been developed
which binds to the F protein limiting the interneuronal
spread. The study by Watanabe et al., confirms that FIP
inhibits HR2 region of MV both in vivo and in vitro. 43
Supportive care
Myoclonic jerks are a prominent debilitating symptom in
SSPE. Two modalities are tried to control the jerks:
anticonvulsants and a ketogenic diet. The anticonvulsants
such as Carbamazepine, levetiracetam and clobazam have
been tried to control myoclonic jerks without any effect
on disease progression in SSPE and related neurological
deterioration.44 The Ketogenic diet (KD) has also been
tried and it has been observed to reduce myoclonic jerks
via decreasing neuronal hyperexcitability in the
hippocampus and reducing oxidative stress given its antiinflammatory properties. KD has also improved physical
and cognitive skills in these patients.45,46

SSPE is ultimately a terminal disease with a few
documented survivors. Therefore, the management of
SSPE is primarily to prolong survival and improve the
quality of life. The treatment can be broadly classified
into averting the disease pathology and controlling
symptoms as illustrated in Figure 1. As described earlier,
SSPE has a unique disease pathology which can be
modified by the use of immunomodulation and inhibition
of measles antibodies.
Immunomodulation
Immunomodulation therapy mainly comprises of
isoprinosine and interferons. Isoprinosine has immune‐
stimulant properties and administered orally in a dosage
of 100 mg per kg (maximum of 3000 mg) per day,
usually in three to five divided doses.39 A multi-centered
non-randomized controlled study involving 98 patients
with SSPE concluded that isoprinosine has increased
survival by 2 years in patients in comparison to the
control group.39 However, the use of this drug is limited
by its cost and lack of availability in developing
countries.40 Similarly, Interferons are immunomodulators
that are usually given in combination with Isoprinosine
and are administered subcutaneously at a dose of 10

Figure 1: Management modalities for SSPE.
Prognosis
SSPE does not have a cure and there are few documented
survivors with SSPE infection. Therefore, palliative
options are available to improve the quality of life and
slow disease progression. However, death is inevitable
within 1 to 3 years after diagnosis with 41% patients
surviving upto 2 years as per Risk and Haddad. 47,48
Around 5% of SSPE patients have spontaneous longterm remission and have survived up to 8 years. This may
be due to recent management modalities such as
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immunomodulators. According to a prospective study
conducted by Prashanth et al., use of medications like
interferons can increase survival up to 18 years. 49

9.

CONCLUSION
10.
SSPE is a progressive, debilitating neurological disorder
following primary measles infection. It remains a burden
in countries with a high incidence of measles infection
where vaccination is inefficient. SSPE can present with
cognitive, autonomic, epileptic, ophthalmologic and
pyramidal manifestations. Once the diagnosis of SSPE is
made, the management modalities are limited and the
prognosis is very poor. However, immunomodulatory
therapy along with symptom control has shown to
increase life expectancy by a few years.
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