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Abstract: Childhood absence epilepsy (CAE) is one of the most common forms of pediatric epilepsy. While most patients 

become seizure free with anti-epileptic drug therapy approximately 20% do not achieve seizure remission and are defined as 

having refractory CAE. Epilepsy is generally thought of as a grey matter disease but has also been associated with abnormal 

white matter. Optic neuritis (ON), on the other hand, is typically a white matter disorder characterized by inflammation and 

demyelination of the myelin sheath due to autoantibodies, such as the anti-myelin oligodendrocyte glycoprotein (MOG) 

antibody. We present the case of an 11-year-old female with refractory CAE who developed anti-MOG antibody positive ON. 

CAE and ON are not commonly co-morbid and to our knowledge their co-occurrence in a patient has not been previously 

described. However, in this case, the CAE and ON may be related as her seizures dramatically improved after initiating 

immunomodulatory treatments for the ON. This may indicate a relationship between ON (potentially specific to anti-MOG 

positive ON) and CAE, or may suggest that there is an inflammatory component to CAE and that immunomodulatory therapies 

may have a role in seizure control. Thus, in cases of treatment resistant absence epilepsy, an immune work up may be helpful. 
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1. Introduction 

Childhood absence epilepsy (CAE) is one of the most 

common forms of pediatric epilepsy, accounting for 

approximately 10% of epilepsies in children [1]. The 

syndrome involves absence seizures, which are characterized 

by sudden, frequent, short periods of altered consciousness 

without a loss of muscle tone. While most patients become 

seizure free with anti-epileptic drug therapy, such as 

ethosuximide, approximately 20% do not achieve seizure 

remission and are defined as having refractory CAE [2]. 

Epilepsy is generally thought of as a grey matter disease. 

However, it can less frequently be associated with abnormal 

white matter as well [3, 4]. Optic neuritis (ON), on the other 

hand, is typically a white matter disorder, and can be 

characterized by autoantibodies against components of the 

myelin sheath, such as anti- myelin oligodendrocyte 

glycoprotein (MOG) antibody, which result in inflammation 

and subsequent demyelination [5, 6]. 

We present the case of an 11-year-old female with 

refractory childhood absence epilepsy who developed anti-

MOG antibody positive ON and had subsequent 

improvement in her seizures after treatment with steroids and 

rituximab for ON. CAE and ON are not commonly co-

morbid and to our knowledge their co-occurrence in a patient 

has not been previously described. However, in this case, the 
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CAE and ON appear to be related as her seizures 

dramatically improved after initiating immunomodulatory 

treatments for the ON. 

2. Case Presentation 

The patient is an 11-year-old Caucasian right-handed 

female with refractory absence epilepsy. She was initially 

diagnosed with classic childhood absence epilepsy at 3.5 

years of age, based on clinical presentation and supporting 

EEG criteria, which responded well to low dose 

ethosuximide. She was weaned off ethosuximide at age 6 

years 11 months and remained seizure free off anti-epileptic 

medication for one year with a normal EEG during this 

period. At age 8 (June 2017) she had recurrence of seizures, 

leading to an admission for EEG which was most consistent 

with generalized absence epilepsy with some focal features, 

namely apparent propagation of generalized epileptiform 

activity fairly consistently from the right frontal region 

(Figure 1).  

 

Figure 1. Segment of continuous EEG recording from June 2017. Awake 

EEG recording displayed in a double banana montage demonstrating a 

burst of irregular, generalized, anterior-predominant 3.5 Hz spike-wave 

discharges. High frequency filter 70 Hz, time constant 0.16 seconds, 

calibration bar included on top left of figure, 10 seconds per page. 

A non-contrast MRI of her brain was normal at the time 

(Figure 2). 

 

Figure 2. Normal Brain MRI from June 2017. T1 (A) and T2 (B) – weighted 

images consistent with normal brain MRI. This MRI was obtained after 

patient’s seizure recurrence and prior to her optic neuritis presentation. 

Ethosuximide was restarted at this time, but seizures 

persisted and remained long in duration (lasting a few 

minutes as opposed to typical CAE seizures which last 

seconds) despite increasing the dose of ethosuximide 

multiple times. Due to the patient’s atypical absence epilepsy 

not responding to ethosuximide, the decision was made to 

transition to valproic acid and slowly wean ethosuximide. 

She was stabilized on a regimen of ethosuximide and 

valproic acid for a short time, remaining seizure free for four 

weeks. She then had a recurrence of worsening seizures with 

more clustering and longer seizure duration associated with 

enuresis resulting in another admission for seizure work-up 

and management during which clobazam was added. EEG 

during this second hospital admission remained similar to 

previous, notable for frequent bursts of generalized 

discharges at 2.5 and 3 Hz, lasting 3-7 seconds (Figure 3). 

 

Figure 3. Segment of a continuous EEG recording from September 2017. 

Awake EEG recording displayed in a double banana montage demonstrating 

a burst of generalized, anterior-predominant 3.5 Hz spike-wave discharges. 

High frequency filter 70 Hz, low frequency filter 1 Hz, 10 seconds per page. 

Her seizures became increasingly difficult to control 

despite a multi-drug AED regimen consisting of 

ethosuximide (low dose), valproic acid, and clobazam. She 

also began to experience a decline in school performance 

during this period, specifically in math, and experienced 

additional adverse effects including hair loss, tremor, 

cognitive issues, thrombocytopenia, leukopenia, and elevated 

AST. Ethosuximide was weaned off completely and the 

decision was made to add lamotrigine and decrease valproic 

acid to better manage side effects, with her regimen now 

consisting of clobazam 7.5 mg twice per day, valproic acid 

375 mg twice per day, and lamotrigine 50 mg twice per day. 

VEEG repeated during this time remained notable for 

irregular, generalized 3 Hz spike-wave discharges, usually 

more prominent or starting on the right side, particularly the 

right parietal-posterior temporal region (Figure 4). 

These findings were interpreted as most indicative of a risk 

for primarily generalized seizures with focal features vs focal 

seizures emanating from deep cortical structures within the 

right central-parietal-temporal region. 

Then, approximately 10 months after seizure recurrence, 

the patient suddenly developed right temporal headache, pain 

with movement of the right eye, blurry vision, and light 

sensitivity. Work-up at that time, including a dilated 

ophthalmologic exam, revealed abnormal optic nerve 

findings subsequently confirmed by MRI to be ON. Further 

testing revealed the presence of anti-MOG antibodies 

associated with the optic neuritis. She was treated with high 
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dose pulse steroids for three days after which her vision 

improved and eye pain resolved. MRI of the patient’s brain 

during her hospital admission was consistent with right optic 

neuritis and interval mild cerebral atrophy or pseudo atrophy 

(Figure 5). 

 

Figure 4. Segment of a continuous EEG recording from December 2017. 

Awake EEG recording displayed in a double banana montage demonstrating 

a burst of generalized, right central-parietal-temporal-predominant 3.5 Hz 

spike-wave discharges. High frequency filter 70 Hz, low frequency filter 1 

Hz, 10 seconds per page. 

 

Figure 5. Brain MRI from April 2018 consistent with optic neuritis. T1 (C) 

and T2 (D) – weighted Brain MRI images demonstrating poor delineation of 

the retrobulbar soft tissue surrounding the right optic nerve sheath and 

enhancement of the orbital right optic nerve (see arrows) consistent with 

optic neuritis. 

MRI spine revealed no abnormalities. After discharge she 

was followed up in neuroimmunology clinic where she was 

started on rituximab infusions, which she received in two 

week courses every six months. 

She underwent a follow up continuous four-hour VEEG 

with photic stimulation and hyperventilation two months 

after admission, which was now normal in the awake and 

asleep states with no focal, paroxysmal, or epileptiform 

abnormalities identified (Figure 6). 

Clobazam was weaned and eventually discontinued 

entirely after another two months (four months from 

admission). Follow up MRI Brain seven months after 

admission revealed resolution of right optic nerve 

inflammation and mild improvement of presumed cerebral 

pseudoatrophy (Figure 7). 

She has now remained seizure free on a stable regimen of 

lamotrigine 50 mg twice per day and valproic acid 375 mg 

twice per day for 1.5 years. She continues to receive 

rituximab infusions every six months and has received nine 

infusions to date. 

 

Figure 6. Segment of a continuous four-hour EEG recording from June 

2018. Awake EEG recording displayed in a double banana montage 

demonstrating a normal awake background without epileptiform activity. 

High frequency filter 70 Hz, time constant 0.16 seconds, calibration bar 

included on top left of figure, 10 seconds per page. 

 

Figure 7. Normal Brain MRI from November 2018. T1 (E) and T2 (F) – 

weighted Brain MRI images demonstrating resolution of right optic nerve 

inflammation seen on prior April 2018 study. 

3. Discussion 

In summary, this is an interesting case of an 11-year-old 

female with a history of classic CAE who, after being seizure 

free for one year, had recurrence of refractory seizures and 

then subsequent development of ON 10 months later. Her 

seizures were finally controlled, EEG normalized, and 

clobazam successfully weaned after the patient received 

pulse dose steroids and rituximab for ON. 

This case may indicate a relationship between ON 

(potentially specific to anti-MOG positive ON) and CAE or 

may suggest that there is an inflammatory component to 

CAE, or seizure exacerbation in CAE, and that 

immunomodulatory therapies may have a role in seizure 

control. These possible relationships are supported by 

previous studies on CAE. Patients with CAE typically have 

normal clinical MRIs, however various microstructural 

abnormalities are found in both grey and white matter [7, 8]. 

CAE patients have been found to have smaller gray matter 

volumes of the left orbital frontal gyrus, bilateral temporal 

lobes, subcallosal gyrus, and bilateral thalami [7, 8]. They 

have also been found to have reduced white matter in the 

extranuclear subcortical area and basal forebrain, and white 

matter abnormalities in the basal ganglia thalamocortical 

circuit [7, 9]. Moreover, Liang et al. associated epileptic 

activity during absence seizures to microstructural changes in 
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the white matter areas of the seizure discharge [3]. It is 

important to note that while these grey and white matter 

changes were found to be statistically significant, their 

clinical significance is not certain. 

ON is characterized by inflammation and subsequent 

demyelination of the optic nerve [5]. Demyelination can occur 

in ON through autoantibodies, such as the anti-MOG antibody, 

which targets the myelin oligodendrocyte glycoprotein (MOG), 

a component of the CNS myelin sheath [6]. A few case studies 

have linked anti-MOG antibodies to epilepsy. According to 

Hamid et al., 14.7% of patients testing positive for MOG 

antibody had seizures [10]. Other case reports presented 

patients with anti-MOG positive ON who developed seizures 

as the disease progressed [11]. In addition, Gutman et al. 

reviewed eleven patients with anti-MOG positive ON, four of 

whom experienced generalized seizures [12]. 

The association between epilepsy and anti-MOG 

antibodies provides further support for the hypothesis that 

epilepsy has an inflammatory pathology, like ON. 

Neuroinflammation has now increasingly been shown to 

play a significant role in childhood epilepsies [13]. While 

the brain was previously thought of as an immune 

privileged zone, recent studies have demonstrated that 

breakdown of the blood-brain-barrier has a role in seizure 

initiation and progression in both animal and human 

models, and that multiple immune cell types including T 

cells, macrophages, and dendritic cells can in fact traverse 

the blood-brain-barrier [13]. One study examining cortical 

tissue collected from 13 patients who underwent surgery 

for intractable epilepsy demonstrated glial activation and 

cell injury as well as increased levels of pro-inflammatory 

cytokines including IL-1β, Il-8, IL-12p70, and MIP-1 β in 

epileptogenic cortex [14]. Another study employed PET 

translocator protein imaging to show the presence of 

inflammation in neocortical epilepsy [15]. 

The relationship between epilepsy and neuroinflammation 

is further supported by the increased probability of seizures 

in patients with Multiple Sclerosis (MS), a T-cell mediated 

demyelinating autoimmune disease, with a mechanism of 

BBB breakdown [16]. A study by Lapato et al. found that 

inducing demyelination resulted in activation of 

inflammatory mediators and seizure onset [17]. Furthermore, 

a case study presenting a patient with both MS and seizures, 

found that treatment for MS lead to a decrease in seizures, 

similar to our case presentation [16]. This suggests that 

immune dysfunction could be an underlying cause for seizure 

occurrence, just as it is an underlying cause for 

demyelination. 

This is supported by several studies that have found a 

decrease in seizure activity in response to anti-inflammatory 

and immunomodulatory drugs. Anti-inflammatory or 

immunomodulatory treatments such as steroids, intravenous 

immunoglobulin (IVIG), plasma exchanges, rituximab, and 

cyclophosphamide have resulted in a decrease in seizure 

occurrence in animal models [18]. In humans, 

immunomodulatory therapies have been shown to play a role 

in the treatment of refractory childhood epilepsy syndromes 

such as Doose syndrome (myoclonic-astatic epilepsy), 

electrical status epilepticus in sleep (ESES), and infantile 

spasms [19-21]. 

4. Conclusion 

While epilepsy has been associated with anti-MOG 

diseases and response to anti-inflammatory and 

immunomodulatory drugs, this is the first case to our 

knowledge presenting a relationship between CAE and anti-

MOG optic neuritis specifically, where both the intractable 

absence seizures and the ON responded to immunotherapy. 

This case suggests that refractory absence epilepsy may have 

immunologic underpinnings and an immune work up may be 

helpful in guiding further treatment. 
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