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Rasmussen’s encephalitis is a very rare condition that involves long term worsening inflammation 

(encephalitis) of one hemisphere of the brain.  It is a chronic inflammatory brain disorder identified by 

progressive cerebral atrophy, seizures, and gradual neurological decline. This condition primarily 

affects children and is believed to result from an immune-mediated process involving cytotoxic T-

lymphocytes and microglialactivation leading to neuronal injury. Diagnosis is established through a 

combination of clinical evaluation, electroencephalography, and neuroimaging findings. Current 

treatment strategies focus on seizure control and slowing disease progression through antiepileptic 

drugs, immunomodulatory therapies, and surgical procedures such as hemispherectomy. In spite of 

advances in understanding its immunological mechanisms, Rasmussen’s encephalitis remains a 

challenging disorder with limited therapeutic options. This review outline current knowledge regarding 

the epidemiology, pathogenesis, clinical presentation, diagnostic approaches, and management 

strategies associated with Rasmussen’s encephalitis. 

 

INTRODUCTION 

Encephalitis refers to inflammation of brain tissue that may 

result from infections, autoimmune reactions, or other 

pathological processes. Among the various forms of 

encephalitis, Rasmussen’s encephalitis representsa particular 

condition distinguished by progressive inflammation confined 

primarily to a single cerebral hemisphere.The disorder was 

initially described by the neurosurgeon Theodore Rasmussen 

in the mid-twentieth century during investigations of severe 

childhood seizures. Since then, extensive research has 

attempted to clarify its basic immunological mechanism6 and 

clinical progression [1,2]. 

 
Figure 01: Encephalitis 

Epidemiological statistics (Annual Incidence & Prevalence) 

Incidence:The annual incidence is estimated at approx. 1.8 to 

2.4 cases per 10 million people per year. 

Childhood Incidence: Among children under 18 years old, 

incidence is estimated to be roughly 1.7 to 2.4 per 10 million, 

or 0.18 per 100,000 people. 

Prevalence: It considered extremely rare, with rough 

estimations suggesting 200-500 cases published in literature to 

date. 

Demographics: there is no specific sex, ethnic, or geographic 

predominance [3,4]. 

Surgical and treatment statistics 

Surgical Efficacy: functional hemispherectomy is the most 

efficient treatment with 89% of children experiencing an 

excellent seizure outcome (seizure free or rare, non-disabling 

seizures). 

Late onset RE: Approx. 10% of cases are late onset adult 

showing a slower progression lower incidence of severe 

entropy and more variable clinical courses. 

Case Studies and Trends 

While originally considered purely pediatric specialized 

centers has seen a slight increase in detection in adults due to 

improved imaging though pediatric cases remain the vast 

majority (85 to 90% underage 10)[3-5]. 
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Figure 02: Starts showing the rate of people suffering till 2012 

 
Figure 03: Global trends in encephalitis cases by country (1990 

to 2025) 

Even though the condition is rare, its clinical significance is 

considered because of the severe neurological impairment it 

produces patients frequently develop intractable seizuresthat 

do not respond adequately to conventional antiepileptic 

therapy. Over time, progressive cortical damage results in 

motor deficits, cognitive decline and language impairment will 

stop understanding the biological mechanisms and clinical 

progression of Rasmussen’s encephalitis is therefore important 

for improving diagnosis and treatment results. 

 
Figure 04: Slow damaging of brain region in 6 months 

Epidemiology Rasmussen’s encephalitis is clarified as a rare 

neurological disorder. Epidemiological investigations indicate 

the annual incidence is mostly low with only a number of cases 

reported worldwide. The disorder most commonly occurs in 

children between his group of six to ten years although  

 

adolescent and Adult Township cases have also been 

recorded.Unlike many other inflammatory neurological 

diseases Rasmussen’s encephalitis generally affects only one  

 

cerebral hemispherethis unilateral involvementled to 

progressive neurological deficits on the other side of body 

reflecting the functional organization of the brain current 

evidence suggests that there is no gender-based predominance 

[6,7]. 

Normal brain vs Rasmussen’s encephalitis 

Description 

Magnetic resonance imaging (MRI) generally demonstrates 

increased atrophy of one cerebral hemispheres enlargement of 

lateral ventricle on the affected side and cortical thinning these 

radiological changes are important indicators used in the 

diagnosis and monitoring of disease progression. 

 
Figure 05: MRI of normal Brain and MRI of Encephalitis Brain 

 

Etiology and Pathophysiology 

Although and pathophysiology although the exact cause of 

resumes encephalitis has not been fully established current 

scientific evidence strongly supports an immune mediated 

mechanism. 

Cytotoxic T cell mediated neuronal injury 

Histopathological investigations found the presence of 

cytotoxic CD8+ T lymphocytes within effective brain tissue 

these immune cells find neuronal antigens and start 

inflammatory responses that lead to neuronal destruction. 

Microglial activation 

Microglial cells, which function as resident immune cells within 

the central nervous system, because activated during the 

inflammatory process. Activated microglia release 

inflammatory mediators that further contribute to neuronal 

damage. 

 
Figure 06: Microglial and pathophysiological representation of 

RA 

Role of auto antibodies 

Some studies have reported antibodies targeting neuronal 

receptors, particularly glutamate receptors. However, their 

exact contribution remains different and is believed to 

represent a secondary immunological situation rather than the 

primary cause. 



Jyothi RK, et al., J. innov. appl. pharm. Sci, 11[3] 2026, 1-5 

 
Journal of Innovations in Applied Pharmaceutical Sciences                                                                                                  3 

 

Possible infections triggers 

Certain viral infectionshave been proposed as initiating factors 

that may trigger abnormal immune responses. Nevertheless, no 

specific pathogen has been consistently associated with 

Rasmussen’s encephalitis [7-10]. 

Pathophysiology of Rasmussen’s encephalitis 

Description: 

The disease process involves cytotoxic T-cell infiltration 

activation of microglia, release of inflammatory mediators, and 

progressive neuronal loss leading to cortical atrophy and 

epilepsy. 

Clinical Features 

The clinical course of Rasmussen’s Encephalitis is generally 

divided into three phases. 

Prodromal stage 

The early stage may persist for several months or years. 

Patients typically experience occasional seizures accompanied 

by mild neurological symptoms. 

Acute stage 

During the acute phase, neurological deterioration becomes 

more pronounced. Seizures become frequent and severe, often 

manifesting as Epilepsiapartialis continua, a form persistent 

focal seizure activity. 

 
Figure 07: Various phases of identification of disease 

 

Other symptoms may include: 

 Progressive weakness on one side of the body, 

 Cognitive impairment, 

 Speech disturbances, 

 Visual field deficits [11-13]. 

 

Residual stage 

The residual stage is characterized by stabilization of 

inflammatory activity. However, neurological impairments 

such as weakness, cognitive difficulties, speech problems, and 

visual deficits may persist due to irreversible damage to the 

affected brain tissue [13,14]. 

 

CLINICAL PROGRESSION OF RASMUSSEN’S 

ENCEPHALITIS 

Description: The disease progresses in three stages:Initial 

prodromal stage (mild symptoms), an acute stage(frequent 

seizures and progressive neurological decline), and a residual 

stage characterized by (permanent neurological deficits). 

Diagnosis: The diagnosis of Rasmussen’s Encephalitis is based 

on a comprehensive evaluation that includes clinical 

assessment. Electroencephalography (EEG), neuroimaging 

findings, and in some cases, histopathological examination to 

confirm the disease. 

Neuroimaging: Magnetic resonance imaging (MRI) is a key 

diagnostic tool for evaluating structural brain changes. The 

MRI findings typically include progressive unilateral cortical 

atrophy and white matter abnormalities [3,10]. 

 
Figure 08: Infectious and immune-mediated conditions of brain 

 

Electroencephalography 

In most cases, EEG demonstrates unilateral epileptiform 

activity accompanied by focal slowing in the involved 

hemisphere, reflecting underlying inflammatory or 

pathological changes within the brain. 

Histopathology 

Brain biopsy specimens mostly reveal inflammatory infiltrates 

dominated by T lymphocytes, microglial activation, and 

neuronal degradation [1,6]. 

Treatment and management of Antiepileptic therapy 

These are used to reduce epileptic frequency. However, 

seizures associated with Rasmussen’s Encephalitis are 

frequency resistant to pharmacological treatment [14-16]. 

Table 01: Regional differences suggest better recovery in 

Europe and the Americas, with relatively poorer outcomes in 

Africa and Asia. 

Region 
Success 

(Recovery) 
Failure(Death/Pooroutcome) 

Asia (SE Asia, 

WesternPacific) 
~65–75% ~25–35% 

Africa ~60–70% ~30–40% 

Americas ~75–85% ~15–25% 

Europe ~80–90% ~10–20% 
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Figure 09: Treatment method for infected Encephalitis Brain 

Immunomodulatory therapy 

Several immunomodulatory treatments have been explored for 

Rasmussen’s encephalitis includes: 

 Corticosteroids 

 Intravenous immunoglobulin 

 Plasma exchange 

 Calcineurin inhibitors  

Surgical intervention 

Surgery remains the most effective treatment for patients with 

drug - resistant seizures. Hemispherectomy, a procedure that 

disconnects or removes the affected brain hemisphere, can 

significantly reduce seizure frequency and improve disease 

control. 

Hemispherectomy procedure 

Description: Hemispherectomy involves the removal or 

disconnection of the affected cerebral hemisphere. It is 

primarily performed in patients with severe, drug-resistant 

epilepsy and is highly effective in reducing seizure activity. 

Prognosis 

The prognosis of Rasmussen’s Encephalitis depends on early 

diagnosis and treatment. Immuno therapy may slow disease 

progression, but many patients eventually require surgery for 

seizure control. Long term effects can include motor weakness, 

cognitive impairment, and functional disability. Early 

intervention can help improve quality of life [3,4,12]. 

 
Figure 10: CNS infections based on affected brain regions 

 

Recent Advances in Research 

Recent research has improved our understanding of 

Rasmussen’s encephalitis, particularly the immune processes 

involved in the disease. Advances in brain imaging techniques 

now allow earlier detection of structural changes in the 

affected hemisphere. Researchers are also exploring targeted 

immunotherapies that may help slow disease progression and 

improve patient outcomes. These developments offer hope for 

more effective and personalized treatments in the future [17-

19]. 

 

CONCLUSION 

Rasmussen’s encephalitis is a rare and progressive 

neurological disorder that causes inflammation and gradual 

damage to one hemisphere of the brain. The disease is believed 

to result from immune-mediated mechanisms, although it’s 

exact cause is not yet fully understood. Despite significant 

advances in neuroimmunology and diagnostic techniques, 

effective long term treatment options remain limited. Early 

diagnosis and timely intervention are crucial for reducing 

neurological complications and improving the quality of life of 

affected patients. Continued research is needed to better 

understand the underlying disease mechanisms and to develop 

more targeted therapies that can slow, stop or potentially 

reverse disease progression. 
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