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Abstract

Behçet’s disease (BD) is a rare chronic inflammatory disease associated with systemic vasculitis. 
Involvement of the nervous system in BD is called neuro-BD (NBD). Epilepsy related to NBD is 
uncommon but responds well to anti-epileptic drugs. We present a case of NBD with drug-resis-
tant mesial temporal lobe epilepsy (MTLE) due to hippocampal sclerosis (HS). The patient pre-
sented with headache, dizziness, disorientation, and generalized seizures. Magnetic resonance 
imaging (MRI) identified pontine lesions. Chronic inflammation was suspected, and steroid pulse 
therapy improved his symptoms. He relapsed 1 year after onset and was diagnosed with NBD. 
MRI revealed bilateral mesial temporal lesions, with the right being edematous and the left atro-
phic. NBD was controlled by steroid and immunosuppressive medication. Three years after the 
onset of NBD, the patient suffered MTLE, and MRI suggested left hippocampal atrophy. His sei-
zures became drug-resistant and surgical therapy was considered 12 years after NBD onset. 
Pre-surgical MRI clearly showed left HS. After evaluations, the patient had left anterior temporal 
lobectomy (ATL) 13 years after NBD onset under stable NBD. The patient was seizure-free for > 2 
years after surgery. Surgery will be an effective treatment for drug-resistant MTLE with HS even 
in patients with NBD, of course the effects of surgical intervention should be considered.
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Introduction

Behçet's disease (BD) is an inflammatory multi- 
systemic disease of unknown etiology, with unpre-
dictable exacerbations and remissions.1) The prevalence 
of the disease is 14–20/100000 in countries along 
the Silk Road, and 0.12–0.64/100000 in Western 
countries. BD develops between the ages of 20 and 
40 years, and has variable clinical symptoms, such 

as recurrent oral and genital ulcers, uveitis, skin 
manifestation, arthritis, neurological manifestations, 
and hypercoagulable state.2) BD with neurological 
manifestations is referred to as Neuro-BD (NBD), 
and its frequency in patients with BD greatly varies 
from 1.3% to 59%.3)

Neurological syndromes recognized as NBD are 
classified into parenchymal syndromes and non- 
parenchymal syndromes. Almost 75% of NBD cases 
are parenchymal syndromes, which include brain-
stem lesion, multifocal (diffuse) lesion, myelopathy, 
and cerebral and optic neuropathy. Non-parenchymal 
syndromes include cerebral venous thrombosis, 
intracranial hypertension, and acute meningeal 
syndrome.4) Parenchymal NBD is further subdivided 
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into acute and chronic progressive (CP) types.5) 
Acute NBD is characterized by acute meningoen-
cephalitis with or without focal lesions. Acute NBD 
mostly responds to corticosteroid therapy with/
without cytotoxic agents, and is usually self-limiting, 
although recurrence of attacks may occur. CP-NBD 
is characterized by intractable, slowly progressive 
neurobehavioral changes, ataxia, and dysarthria, 
leading to severe disability and deterioration. CP-NBD 
is resistant to corticosteroids, cyclophosphamide, 
or azathioprine. Characteristic findings of each type 
have been extensively described.3) Fever commonly 
occurs in acute NBD while sphincter disturbances, 
ataxia (acute NBD, 16%; CP-NBD, 57%), dementia, 
and confusion are more common in CP-NBD. In the 
cerebrospinal fluid (CSF), cell count is higher in 
acute NBD (acute NBD, 94/mm3; CP-NBD, 11/mm3). 
MRI findings of brain stem atrophy and abnormal 
findings in cerebellum are more common in CP-NBD 
(acute NBD, 7%; CP-NBD, 54%).

Hippocampal sclerosis (HS) is typically seen in 
drug-resistant mesial temporal lobe epilepsy (MTLE), 
and surgery is more effective than drug treatment.6) 
However, the impact of surgical intervention for 
MTLE on NBD recurrence and exacerbation in 
patients with NBD is an important consideration. 
The impact of cranial surgery on patients with a 
history of NBD is yet to be defined. Further consid-
erations include whether the intracranial lesion 
associated with relapse-remission has future epileptic 
potential,7) and whether surgery can be of benefit 
in patients with CP type.

We report a patient with a rare case of NBD who 
received anterior temporal lobectomy (ATL) for 
drug-resistant MTLE.

Case Report

A 22-year-old man was referred to the nearby hospital 
due to headache, dizziness, and disorientation. At 
the hospital, he had generalized seizures. His past 
medical history was significant for recurrent oral 
ulcer and nodular erythema since childhood. He 
also had a family history of epilepsy. The patient 
grew up in an orphanage, which made it difficult 
to collect further detailed information about his 
family and his childhood, including the presence 
of perinatal abnormality and febrile convulsion. The 
medical record after his initial assessment reported 
that magnetic resonance imaging (MRI) revealed 
cerebellar hyperintensity lesion in T2-weighted image 
(T2WI). CSF had elevation of cells (35 cells/μL; 
reference, 0–5) and total protein (69 mg/dL; refer-
ence, 8–43), normal glucose level (60 mg/dL; refer-
ence, 50–75), and was negative for herpes simplex 

virus-deoxyribonucleic acid (DNA), tuberculosis-DNA, 
myelin basic protein, oligoclonal band, and cell 
culture. A diagnosis of NBD was considered owing 
to the past medical history. He received steroid pulse 
therapy, after which his symptoms improved.

Discontinuation of oral prednisone (30 mg/day) 
a year after discharge resulted in recurrence of 
headache and diplopia, and he was referred and 
admitted to our hospital. Examination revealed 
erythema on the left side of the neck and back scalp 
skin, and small papules in the genital region. MRI 
demonstrated high intensities in T2WI in the brain 
stem, cerebellum, right mesial temporal lobe, and 
bilateral basal ganglia (Fig. 1). This MRI also revealed 
atrophy of the left hippocampus. The erythema 
papules and elevated interleukin (IL)-6 (106 pg/mL; 
reference <4.0) in CSF were suggestive of BD, but 
a positive result for serum human leukocyte antigen 
(HLA)-B54 was characteristic of Sweet syndrome, 
which is a rare inflammatory skin condition char-
acterized by sudden onset of fever and painful rash. 
Skin biopsy showed infiltration of inflammatory 
cells accompanied by vasculitis, which is typical 
of NBD. His condition was diagnosed as NBD from 
these results despite his symptoms not fulfilling 
the diagnostic criteria. Steroid therapy improved 
neurological symptoms and inflammatory markers 
in blood and CSF. MRI lesions in brain stem, cere-
bellum, and basal ganglia also resolved. He continued 
oral prednisolone (30 mg/day) and oral azathioprine 
(100 mg/day) as an out-patient.

Three years after first admission to our hospital, 
the patient presented with features suggestive of 
focal aware seizure (FAS) (the feeling of being driven 
to a corner), focal impaired awareness seizure (FIAS) 
(loss of consciousness and automatism), and focal 
to bilateral tonic clonic seizure (FBTCS) following 
FIAS. Electroencephalography (EEG) showed interictal 
discharge in the left temporal lobe, and MRI showed 
left hippocampal atrophy (Fig. 2a), which was similar 
to the previous imaging result (Fig. 1). A diagnosis 
of left MTLE was made, rather than an exacerbation 
of NBD, and sodium valproate (400 mg/day) was 
initiated. IL-6 in CSF was 20.9 pg/mL, which indi-
cated that the NBD could be chronic.

After years of follow-up, three antiepileptics—
sodium valproate (1000 mg/day), levetiracetam (2000 
mg/day), and gabapentin (2400 mg/day)—failed to 
inhibit the seizures, and the patient continued 
experiencing FAS, including Deja vu twice weekly, 
FIAS three times a month, and FBTCS yearly. The 
severity of NBD did not correlate with frequency 
of seizures. He had to temporarily retire from work 
because of the frequent seizures and was referred 
to the epilepsy center to be evaluated for epilepsy 
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surgery, 12 years after NBD onset. Before and during 
evaluation, three more antiepileptic drugs (carba-
mazepine [500 mg/day], lacosamide [300 mg/day], 
and perampanel [10 mg/day]) were tried for 1 year, 
but they failed to control the seizures. Interictal 

EEG showed multiple sharp waves in the left sphe-
noidal electrode and sometimes in the left anterior 
temporal lesion (F3) in long-term video-EEG study. 
There was no interictal epileptic discharge in the 
contralateral hemisphere. During a 5-day monitoring 

Fig. 1  MRI on second admission. Axial T2WI demonstrated high intensity lesions (arrow) in left brain stem (a), 
right cerebellum (b), left temporal lobe (c), and bilateral basal ganglia (d). Left hippocampus was atrophic (arrow-
head) (c). MRI: magnetic resonance imaging, T2WI: T2-weighted image. 

Fig. 2  MRI and interictal FDG-PET. Upper row is axial view and lower row is coronal view. At the onset of FIAS, 
MRI detected left temporal hippocampal atrophy in FLAIR image (upper row) and T2WI (lower row) (a). At the 
time of presurgical evaluation, left hippocampus showed atrophy with high intensity corresponding to HS in FLAIR 
image of MRI (b), and FDG-PET using statistical parametric mapping analysis revealed decreased glucose metabo-
lization and perfusion in medial and anterior part of the left temporal lobe (c). FDG-PET: 18F-fluorodeoxyglucose 
positron emission tomography, FIAS: focal impaired awareness seizure, FLAIR: fluid-attenuated inversion-recovery, 
HS: hippocampal sclerosis, MRI: magnetic resonance imaging, T2WI: T2-weighted image. 
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period under the off-drug condition, we could catch 
five ictal events. In the ictal state, the patient slightly 
turned his head to the left and stopped moving for 
some time while staring blankly to the left, followed 
by oroalimentary and gesture automatism. In one 
of these ictal events, the patient presented with 
automatism followed by rotation of the head to the 
right and tonic symptoms of the right upper and 
lower limbs, and progressed to FBTCS. All ictal EEGs 
showed a similar pattern of lateralized rhythmic 
sharp waves, which appeared in the left sphenoidal 
electrode followed by background activity change. 
This activity evolved and spread to the temporal tip 
and the contralateral medial temporal lobe (Fig. 3). 

MRI in T2WI demonstrated shrinking and hyperin-
tensity in the left hippocampus, and no findings 
were suggestive of NBD (Fig. 2b). 18F-fluorodeoxy-
glucose-position emission tomography (FDG-PET) 
showed low metabolism in the left medial and 
anterior temporal lobe (Fig. 2c). In the other area, 
FDG-PET did not reveal hypometabolism, which 
would have indicated hypofunction after NBD 
history. 123Iomazenil single photon emission computed 
tomography also showed similar results. Magneto-
encephalography showed the scattering of equivalent 
dipole along the left Sylvian fissure. The Wechsler 
Adult Intelligence Scale-III (WAIS-III) found that 
the verbal intellectual quotient (VIQ) of the patient 

Fig. 3  Ictal scalp EEG on presurgical study. Epileptic discharge started on left SP1. EEG: electroencephalography, 
SP1: sphenoidal lead. 
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was 58; performance IQ (PIQ) was 68, and full-scale 
IQ (FIQ) was 59. The Wechsler memory scale-revised 
(WMS-R) indicated that his verbal memory was 66; 
visual memory was 108; attention/concentration 
was 90, and delayed recall was 77. The Wisconsin 
Card Sorting Test (WCST), used to evaluate frontal 
lobe function, showed that categories achieved (CA) 
was 3; perseverative errors of Nelson (PEN) was 9, 
and difficulty of maintaining set (DMS) was 1. The 
patient’s overall score was 45.4 in the quality of 
life in epilepsy inventory (QOLIE) -31-P. The patient 
was right-handed, and Wada test and functional 
MRI showed left-sided speech dominance. We diag-
nosed his seizure as left MTLE due to HS. While 
NBD was well controlled on low-dose steroid, the 
impact of the seizures on his social life was immense.

He had left ATL 13 years after NBD onset. Histo-
pathological examination revealed left HS and the 
temporal cortex did not have findings related to 
NBD or any chronic inflammatory diseases (Fig. 4). 
Two to three months after surgery, the patient felt 
causeless frustration, and was temporarily managed 
with anxiolytics; his symptoms improved in a few 
months. Intelligence quotient improved, but his 
memory worsened after surgery. In neuropsycho-
logical tests 2 years after surgery, memory function 
in WMS-R has deteriorated considerably, such that 
verbal memory was 51; visual memory was 60; 
attention/concentration was 84, and delayed recall 
was 50. On the other hand, WAIS-III and WCST 
had risen considerably; 61, 90, and 78 in VIQ, PIQ, 
and FIQ, respectively; and 3, 9, and 0 in CA, PEN, 
and DMS, respectively. As for QOL in QOLIE-31-P, 
although cognitive function declined by 1.6 points, 
social function and total QOL increased by 12 points 

and 3.5 points, respectively, and the overall score 
increased to 62. He had no major problems in his 
daily life, has been seizure-free for more than 2 
years after surgery while being on two antiepileptic 
drugs (carbamazepine [500 mg/day] and lacosamide 
[300 mg/day]) and has been able to return to work 
with NBD well controlled.

Discussion

Seizures are rare in BD. The prevalence of seizure, 
excluding seizure occurrence during neurologic 
exacerbation, has been reported to be 2.2%; the most 
common seizure type was FBTCS, and was accom-
panied by focal motor seizures.8) The seizures were 
thought to be unrelated to neurological attacks in 
BD.9) In our case, the bilateral mesial temporal lobe 
lesions were present during the first admission (first 
relapse) to our hospital, although the hippocampal 
finding at the time of initial NBD onset was unknown. 
At that time, it was difficult to determine whether 
the left hippocampal lesion was HS. Right mesial 
temporal lesion resolved after steroid and immuno-
suppressive therapy. Meanwhile, the left hippocampal 
atrophy stabilized for about 10 years. The HS finding 
was a common one, with no pathological findings 
suggestive of chronic inflammation in the hippo-
campus, and there have been no reports showing 
an association between NBD and HS. These results 
suggest that HS in this case was incidental to NBD.

In the reported case, certain considerations had 
to be made before surgery. First, epileptogenicity 
of NBD lesions was a possibility, especially since 
the lesions involved the right medial temporal lobe 
and left anterior temporal lobe. We found four 

Fig. 4  Histopathological findings of hematoxylin-eosin staining on resected tissues. CA1 of left hippocampus 
showed cell loss in the pyramidal cell layer corresponding to HS (a). There were no specific inflammatory find-
ings in hippocampus, parahippocampal gyrus (b) and inferior temporal gyrus (c). Horizontal bar indicates 100 μμm. 
HS: hippocampal sclerosis. 
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reported cases with hippocampal lesions in NBD 
(Table 1).10,11) However, these patients who manifested 
focal seizures had good responses to antiepileptics, 
and one of the authors speculated that the seizures 
were possibly related to chronic inflammatory reac-
tion to the small vessels that supply the mesial 
temporal lobe.10) The lesions in the hippocampus 
reported in two of the four cases disappeared after 
steroid therapy, and no report of a resolved NBD 
lesion becoming epileptogenic was found. Second, 
elevation of IL-6 levels >16.0 pg/mL has been 
proposed to be one of the diagnostic criteria of 
CP-NBD.5) In our patient, the IL-6 in CSF was 
elevated (106 and 20.6 pg/mL) during NBD relapse, 
indicating progressive disease. Our patient did not 
show the clinical symptoms and MRI findings 
corresponding to CP-NBD. In a previous study, IL-6 
CSF levels were not significantly different between 
patients with acute NB and those with CP-NBD.3) 
We determined that the patient was stable without 
showing signs of abnormally slow progression, 
although he had continued to take steroids to prevent 
symptom recurrence. Third, the risk of memory and 
cognitive deterioration if NBD recurred in the right 
mesial temporal lobe after ATL was considered. The 
symptoms of non-CP-NBD were, however, responsive 
to steroid therapy, with the attending neurologist 
confirming that the NBD symptoms were well 

controlled; and it was the epileptic seizures that 
most disturbed the patient’s social life.

Surgery for MTLE with HS is an established treat-
ment, and could lead to seizure remission in about 
70–85% of patients with drug-resistant epilepsy.12) 
Although the question of whether selective amyg-
dalohippocampectomy (SAH) and ATL is more 
appropriate for MTLE, in terms of postoperative 
outcome and insult to cognitive function, has not 
been conclusively addressed. SAH is often selected 
on the side of the language-dominant hemisphere 
to reduce surgical impact on memory function.13) 
Indication of SAH was also considered in our case. 
On the other hand, we were also concerned about 
the possibility that the anterior left temporal lobe 
was involved in the appearance of seizures because 
FIAS occurred after NBD lesions appeared in the 
anterior-medial left temporal lobe, and the general-
ized convulsions reoccurred with withdrawal of 
antiepileptic drugs. Hence, we planned an ATL in 
which the resection of the temporal lobe was reduced 
to the previous left temporal lobe lesion.

A multi-disciplinary team, including the patient, 
his family, and physicians discussed the aforemen-
tioned issues and everyone agreed to proceed with 
the surgery. Unfortunately, there was a strong decline 
in the patient’s memory abilities, especially in visual 
memory. Visual memory is considered to be more 

Table 1  Reported seizure cases with hippocampal lesion in neuro-Behçet’s disease

Authors 
and year

Age (yrs), 
sex

Seizures 
type Manifestation EEG MRI finding* AED Seizure 

free
Hippocampal 

lesion

Dutra  
et al., 
2011 [10]

35, F FIAS Nausea, déjà 
vu, staring

Rt temporal 
foci

Pons, thalamus, 
hippocampus

CBZ 
600 mg

Yes Remained in 
2 cases

48, F FIAS NA Normal Pons, MES, FL, 
hippocampus

CBZ 
400 mg

Yes

18, M FIAS, 
FBTCS

Drowsiness, 
jamais vu

Spike-
wave in Rt 
parasagital 
region

Pons, MES, FL, 
hippocampus

OXC 
900 mg

Yes

Mead  
et al., 
2000 [11]

25, M FAS, 
FBTCS

Déjà vu, 
sickly smell, 
visual 
disturbance

No 
epileptiform 
features

Rt hippocampus, 
Rt caudate head

NA Yes Disappear

Present 
case

22, M FAS, 
FIAS, 
FBTCS

Dysesthesia, 
déjà vu 
automatism

Lt (medial) 
temporal 
foci

Medulla, Rt 
cerebellum, Rt 
hippocampus, Lt 
temporal lobe, 
Rt & Lt basal 
ganglia

CBZ 
500 mg, 

LCM 
300 mg, 

PER  
10 mg

No Disappear 
(coexisting 
Lt HS was 
remained)

*Laterality of the lesions were inavairable in three cases. CBZ: carbamazepine, F: female, FAS: focal aware seizure, FBTCS:  
focal to bilateral tonic clonic seizure, FIAS: focal impaired awareness seizure, FL: frontal lobe, HS: hippocampal sclerosis, 
LCM: lacosamide, Lt: left, M: male, MES: mesencephalon, NA: not available, OXC: oxcarbazepine, PER: perampanel, Rt: 
right.
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prominent in disorders of the hippocampus in the 
right hemisphere, and the visual memory of this 
patient might have been mainly handled in the left 
temporal lobe. It is also possible that the right 
hippocampus became hypofunctional with a history 
of NBD lesions. Although hypometabolism was not 
evident on FDG-PET, it may be necessary to keep 
in mind that hypofunction may have occurred at 
the sites with a history of NBD lesions, as the 
majority of patients with NBD were reported to 
have some degree of neurocognitive decline.14) While 
the patient has been free from seizures and NBD 
after the operation, with improvement in QOL, 
long-term follow-up is still necessary to evaluate 
the benefits of the surgical treatment. We could not 
find any previous case reports on surgical treatment 
of MTLE accompanied with NBD. The accumulation 
of similar cases will clarify the benefits and risks of 
surgical treatment in such patients.

Conclusion

We report the experience of a case of drug-resistant 
MTLE accompanied with NBD. Surgical treatment 
could be an option to control drug-resistant seizure 
symptoms in a patient with stable NBD, after 
weighing the benefits of the intervention and the 
potential risks.
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