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Vagus nerve stimulation therapy improves quality of life 
in patients with intractable postencephalitic epilepsy, 
a study of five patients
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Abstract 

Introduction: To evaluate the utility of vagus nerve stimulation (VNS) therapy for patients with 
intractable postencephalitic epilepsy in the reduction of seizure frequency and quality of life (QOL). 
Methods: We studied five patients with intractable postencephalitic epilepsy, the age ranged from 21 
to 46 years. QOL of the patients was evaluated with the questionnaire, QOLIE-31-P. Results: VNS 
therapy improved seizure frequency in four patients (80%). One patient (20%) had no reduction of 
seizure frequency. Three patients had improvements in QOLIE-31-P (p < 0.024) and became socially 
independent. Two other patients continued to be dependent, and have lesser degree of improvements 
in their QOLIE-31-P scores. 
Conclusion: VNS is effective for patients with intractable postencephalitic epilepsy and is able to 
improve the QOL. 
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INTROUDCTION

Acute encephalitis is a debilitating neurological 
disorder with a rapidly progressive encephalopathy 
caused by inflammation secondary to an infection 
or non-infectious autoimmune reaction.1, 2 Patients 
with postencephalitic epilepsy may develop 
intractable epilepsy.3-7 Open cranial surgery is not 
able to achieve satisfactory seizure outcomes in 
these patients.8-10 We have earlier reported that 
vagus nerve stimulation (VNS) was effective 
in treatment of intractable epilepsy and early 
response was a predictor for long term outcome11 
or patients with intractable postencephalitic 
epilepsy, VNS may also be beneficial.12-14 There 
were two previous case reports of beneficial 
effect of VNS for intractable postencephalitic 
epilepsy.15,16 However, none has reported effects of 
VNS, on the quality of life (QOL).17 In this study, 
we aimed to evaluate the utility of VNS therapy for 
patients with intractable postencephalitic epilepsy 
in seizure frequency and to compare QOL before 
and after implantation.  

METHODS

We selected patients who (1) had a history of 
encephalitis with a known etiology, (2) were 
healthy before the encephalitis, (3) experienced 
refractory seizures in the chronic period after the 
encephalitis, (4) had complete clinical records, 
and (5) did not undergo open cranial epilepsy 
surgery between 2010 and 2016. Five patients 
(one woman and four men) met the criteria. One 
patient who underwent VNS implantation during 
the acute period was excluded.18 All the patients 
were treated with VNS (Aspire HC; VNS Therapy® 
System, Cyberonics, Inc., Houston, TX, USA). 

Quality of life in epilepsy evaluation

We used the QOLIE-31-P scale,19,20 which is a scale 
of health-related QOL for adults with epilepsy. 
There are 38 questions about patients’ health and 
daily activities. 

Medications 

We compared the numbers of anti-epileptic drugs 
(AEDs) before implantation and at 2 years after 

ORIGINAL ARTICLES



Neurology Asia March 2018

2

implantation. All the patients underwent Wechsler 
Adult Intelligence Scale III (WAIS-III) testing 2 
years after VNS implantation.  

Statistical analysis

In the statistical analyses of the QOLIE-31-P 
scores, we used the paired t-test. We examined 
the relationships between pre- and post-VNS 
implantation scores. Statistical significance was 
set at p < 0.05. All analyses were done using 
KaleidoGraph® software (Hulinks Inc.,Tokyo, 
Japan). 

Ethical approval

This study was approved by the Ethical Committee 
for Epidemiology of Seirei Hamamatsu General 
Hospital. All procedures performed in this study 
were in accordance with the 1964 Helsinki 
Declaration.

RESULTS

Clinical details of the study patients are shown 
in Table 1. The ages ranged from 21 to 46 
years (mean, 33 years). Patients 1, 2, and 4 
had autoimmune encephalitis.1 Patient 3 had 
herpes simplex encephalitis. Patient 5 had acute 
encephalitis with refractory, repetitive partial 
seizures (AERRPS).21-23 
	 Patient 1 had a weekly aura of pounding 
palpitation followed by secondary generalized 
tonic-clonic seizure (sGTC). Patient 2 showed 
monthly independent right or left-hand twitching 
followed by complex partial seizure (CPS), which 
sometimes proceeded to sGTC. Patient 3 had 
weekly sudden, brief staring episodes followed by 
sGTC. Patient 4 had weekly independent right or 
left fencing posturing followed by sGTC. Patient 
5 had daily brief CPS followed by sGTC. 
	 The follow-up period ranged from 2.1 to 
5.3 years. Patients 1 and 2 continued to have 
short-term memory loss and working memory 
deficits. However, their intelligence quotients 
were maintained within normal range. Magnetic 
resonance imaging (MRI) of their brains showed 
bilateral medial temporal lobe abnormalities on 
fluid-attenuated inversion recovery (FLAIR) 
imaging. Electroencephalogram showed 
bitemporal independent epileptiform discharges 
interictally in both patients. Patient 3 continued 
to have working memory deficits with normal 
intelligence. FLAIR imaging showed multiple 
demyelinated areas in both hemispheres. FLAIR 
imaging of Patient 4 showed high-intensity areas 
in the bilateral frontoparietal regions. Even 

though he maintained normal intelligence, he 
continued to experience psychiatric symptoms 
including depression and auditory hallucinations 
of mechanical sounds. Patient 5 had moderate 
intellectual disability.

Effect on seizure

At last follow up, Patient 1 has sGTC once every 
2 to 3 months when he failed to use the VNS 
magnet. The seizure frequency has reduced by 
more than 80%, and he returned to participate in 
social activities. Patient 2 was free from sGTC, 
she has yearly CPS only. She was currently a 
mother of one son. Patient 3 had a 50%-79% 
reduction in seizure frequency. Currently, he 
was employed as a computer engineer. Patients 
4 and 5 were not employed and spend most of 
their time at home. Patient 4’s seizure frequency 
did not change after VNS. Even though Patient 5 
obtained more than 80% seizure reduction after 
VNS, he only helped with his father’s farms on 
a part-time basis (Table 1).

Quality of life in epilepsy 

On comparing QOLIE-31-P before and after 
VNS therapy, all of the patients achieved better 
QOLIE-31-P outcomes (p < 0.024), especially 
in the “emotional well-being “(p < 0.045), and 
“cognitive” (p < 0.016) parameters, which were 
statistically significant. Patients 1, 2, and 3 had 
larger score improvements and became socially 
independent. However, Patients 4 and 5 were 
still dependent without full-time employment 
and had only limited improvements in QOLIE-
31-P scores. In both of these patients, almost no 
improvements were seen in the areas of energy/
fatigue, medication effects, or social function 
(Table 2). 

Medications

The total number of AEDs was reduced in Patients 
2 and 3. Patient 1 was currently being treated with 
non-enzyme inducers. Patient 4 was previously 
on four AEDs but was currently on five AEDs 
(Table 1).

DISCUSSION

 As AEDs often do not control seizures in patients 
with intractable postencephalitic epilepsy,24-26 
VNS therapy could be a last resort. In this study, 
VNS therapy was effective in reduction of seizure 
frequency, except for Patient 4. VNS therapy also 
improved QOLIE-P outcomes in all the patients. 
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As VNS therapy has been shown to be efficacious 
in mood disorder and treatment-resistant major 
depression 27, this may partially explain the 
improvement of the QOL in patients undergoing 
VNS treatment. 
	 As shown in Table 2, the difference in QOLIE-
31-P scores before and after VNS implantation 
were statistically significant in “emotional well-
being,” “cognitive,” and “overall” scores. One of 
the reasons that Patient 4 was unable to obtain a 
high score might have been continuing frequent 
seizures despite VNS therapy, and persistent 
depression. Even though VNS was efficacious 
for Patient 5, the severity of his seizure frequency 
and intellectual impairment were the worst among 
the five patients, which may have contributed to 
his lack of improvement in QOL. 
	 This study was limited by the small number 
patients. However, it appeared to demonstrate 
a trend of improvement in QOL for intractable 
postencephalitic epilepsy patients treated with 
VDS. 

DISCLOSURE

Financial support: None

Conflicts of interest: None

REFERENCES
	 1.	 Graus F, Titulaer MJ, Balu R, et al. A clinical approach 

to diagnosis of autoimmune encephalitis. Lancet 
Neurol 2016;15:391-404.

	 2.	 Venkatesan A, Tunkel AR, Bloch KC, et al. Case 
definitions, diagnostic algorithms, and priorities in 
encephalitis: consensus statement of the international 
encephalitis consortium. Clin Inf Dis 2013; 57:1114-
28.

	 3.	 Annegers JF, Hauser WA, Beghi E, Nicolosi A, 
Kurland LT. The risk of unprovoked seizures after 
encephalitis and meningitis. Neurology 1988; 
38:1407-10.

	 4.	 Ismail FY, Kossoff EH. AERRPS, DESC, NORSE, 
FIRES: multi-labeling or distinct epileptic entities? 
Epilepsia 2011; 52:e185-9.

	 5.	 Marks DA, Kim J, Spencer DD, Spencer SS. 
Characteristics of intractable seizures following 
meningitis and encephalitis. Neurology 1992; 
42:1513-8.

	 6.	 Misra UK, Kalita J. Seizures in encephalitis: 
Predictors and outcome. Seizure 2009; 18:583-7.

	 7.	 Yoshioka M, Kuroki S, Mizue H. Clinical and 
electroencephalographic studies of postencephalitic 
epilepsy. Acta Paediatr Jpn 1989; 31:480-3.

	 8.	 Pillai SC, Mohammad SS, Hacohen Y, et al. 
Postencephalitic epilepsy and drug-resistant epilepsy 
after infectious and antibody-associated encephalitis 
in childhood: Clinical and etiologic risk factors. 
Epilepsia 2016; 57:e7-e11.

	 9.	 Singh TD, Fugate JE, Hocker SE, Rabinstein AA. 
Postencephalitic epilepsy: clinical characteristics and 
predictors. Epilepsia 2015; 56:133-8.

	10.	 Trinka E, Dubeau F, Andermann F, et al. Clinical 
findings, imaging characteristics and outcome in 
catastrophic post-encephalitic epilepsy. Epileptic 
Disord 2000; 2:153-62.

	11.	 Fujimoto A, Okanishi T, Kanai S, Sato K, Nishimura 
M, Enoki H. Early-onset response is a predictor of 
better long-term outcome of vagus nerve stimulation 
therapy. Neurol Asia 2017; 22:117-21.

	12.	 Amar AP, Heck CN, Levy ML, et al. An institutional 
experience with cervical vagus nerve trunk 
stimulation for medically refractory epilepsy: 
rationale, technique, and outcome. Neurosurgery 
1998; 43:1265-76; discussion 1276-80.

	13.	 Labar D. Vagus nerve stimulation for 1 year in 269 
patients on unchanged antiepileptic drugs. Seizure 
2004; 13:392-8.

	14.	 Spencer SS. Long-term outcome after epilepsy 
surgery. Epilepsia 1996; 37:807-13.

	15.	 Alsaadi T, Shakra M, Turkawi L, Hamid J. VNS 
terminating refractory nonconvulsive SE secondary 
to anti-NMDA encephalitis: A case report. Epilepsy 
Behav Case Rep 2015; 3:39-42.

	16.	 Grujic J, Bien CG, Pollo C, Rossetti AO. Vagus 
nerve stimulator treatment in adult-onset Rasmussen’s 
encephalitis. Epilepsy Behav 2011; 20:123-5.

	17.	 Gilliam F, Kuzniecky R, Faught E, Black L, Carpenter 
G, Schrodt R. Patient-validated content of epilepsy-
specific quality-of-life measurement. Epilepsia 1997; 
38:233-6.

	18.	 Yamazoe T, Okanishi T, Yamamoto A, et al. New-
onset refractory status epilepticus treated with vagus 
nerve stimulation: A case report. Seizure 2017; 47:1-4.

	19.	 Cramer JA. Exploration of changes in health-
related quality of life after 3 months of vagus nerve 
stimulation. Epilepsy Behav 2001; 2:460-5.

	20.	 Hayden M, Penna C, Buchanan N. Epilepsy: patient 
perceptions of their condition. Seizure 1992; 1:191-
197.

	21.	 Morita M, Fujimoto A, Okanishi T, et al. Vagus 
nerve stimulation therapy improved refractory 
epilepsy secondary to acute encephalitis with 
refractory, repetitive partial seizures (AERRPS). 
Interdisciplinary Neurosurgery: Advanced Techniques 
and Case Management 2017; 9:76-9.

	22.	 Okanishi T, Mori Y, Kibe T, et al. Refractory epilepsy 
accompanying acute encephalitis with multifocal 
cortical lesions: possible autoimmune etiology. Brain 
Dev 2007; 29:590-4.

	23.	 Sakuma H, Awaya Y, Shiomi M, et al. Acute 
encephalitis with refractory, repetitive partial seizures 
(AERRPS): a peculiar form of childhood encephalitis. 
Acta Neurol Scand 2010; 121:251-6.

	24.	 Kwan P, Arzimanoglou A, Berg AT, et al. Definition 
of drug resistant epilepsy: consensus proposal by 
the ad hoc Task Force of the ILAE Commission on 
Therapeutic Strategies. Epilepsia 2010; 51:1069-77.

	25.	 Kwan P, Sperling MR. Refractory seizures: try 
additional antiepileptic drugs (after two have failed) 
or go directly to early surgery evaluation? Epilepsia 
2009; 50(Suppl 8):57-62.



5

	26.	 Schiller Y, Najjar Y. Quantifying the response to 
antiepileptic drugs: effect of past treatment history. 
Neurology 2008; 70:54-65.

	27.	 Sackeim HA, Brannan SK, Rush AJ, George MS, 
Marangell LB, Allen J. Durability of antidepressant 
response to vagus nerve stimulation (VNS). Int J 
Neuropsychopharmacol 2007; 10:817-26.


