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(Clinical Importance of High Frequency Oscillations in Human Epilepsy)
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principal cells Waz interneuron MHANNT firing aghaifludsmngi
gdamARaIn U (synchronous rhythmic firing) Tmmf‘ﬁ@dﬁmimzﬁuﬁ
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tior 6 Weundathiatuliuazld HFO \uaiansaimqnensn e
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annstnifluenisiinuléteslu cerebral cavernous
malformation (CCM) Lmzﬁzﬁﬁﬁﬁymwﬁﬁﬂ CCM-related
epilepsy (CRE) azil seizure free f%ataz 75 114 ILAE AdlAT
ﬂ’]ﬁ"%ﬁﬂ@:uLﬁ@%quu%ﬂﬂﬂiuﬁﬁuﬁhdﬂﬁﬂﬁ
1. Definition, epidemiology, natural history, and genetics
2. Pathology and pathophysiology
3. Imaging
4. Presurgical diagnosis and anticonvulsive treatment in
CRE

5. Surgery and postoperative outcome

Definition, Epidemiology, natural history, and genetics

Definite CRE waineifls §ulaeifl CCM athatien 17 saufunis
HMANFIUL24 seizure onset zone fiat/Inddariufeu COM
Probable CRE wanefiaffilaefiil COM atihetien 1 7 sauifud
uﬁqﬂﬁumsﬂiﬂﬁLﬁm@quﬁ@@ﬂmmn hemisphere 414tAgIafL
ccM waluaduseseanuinanuInmlnddaiuiew CCM
uazdedlifindnguresnisfianagdnainesinsiy
Cavernomas unrelated epilepsy meﬁx‘iﬂzjﬂwﬁﬁ CCM a8
Yioe 17 wrilaifindnguespnuduiusiunisdn

Epidemiology, natural history, and genetics

ceMs wulutlsyanslnavinlifszunnibesas 0.4-0.9 &4
wuldlpeTadeyannniain MRl faaimguasuildldadni See
Ay 48 uaznInninfesay 25 189 CCMs ﬁ@g’nﬁ%mm
supratentorial fnazia1n1sdn

CCMs anaazliiflannnsvieiiannis iiesan coMs iflun
Z\jafﬂm vascular malformation ﬁﬁﬁmﬂmz multilobulated ‘ﬁlmﬂFLu
svnaulifag endothelium-lined caverns Taelli® mature
vessel walls fatiugnunofialntul§uazanunsafiaziannis
wangl uaiinnaiAndniag risk recurrent 184 first unprovoked
seizure 189 CCMs Winu3atiay 94 Fariuaeansl@sueniudn

CCMs gun3illdunnndn 1 #1umiis waz CCMs #ifl
1NN 1 Awnrlaaunsanylu sporadic form Tanesaeay 12-
20 wagnnsawuli familial form nnndnFasas 50 luiiues
wienfiuFeaas 70 109gilae familial form CCMs axiunnndn 1
Frumbsrasiufinuduanugléun COM1 COM2 uaz CCM3
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Pathology wax Pathophysiology
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A 46-year-old, right-handed businessman without significant past medical history presented for evaluation of recurrent fainting spells.

The patient described that he would have some abdominal discomfort before passing out. He did not have any memory recollection of the event. According to the witnesses, he

was noted to be jerking all over on some occasions. He always regained consciousness after 3-5 minutes. There was no history of postictal confusion, aphasia, or paralysis.

The EEG was requested given the episodic nature of the events. Figure 1 is the tracing during his wake state, while Figure 2 is obtained during drowsiness.

What is the most likely diagnosis?
A. Panic disorder B. Basilar migraine

C. Vasovagal syncope D. Temporal lobe epilepsy
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C. Vasovagal syncope

Figure 1: The awake background of the EEG revealed a posterior dominant rhythm of 10-11 Hz, which was reactive to eye opening and

closure. The heart rate during the wake state is 48-52 bpm.

Figure 2: During drowsiness, there is generalized attenuation of the background activity. There is occasional rhythmic, sharply-contoured
6-Hz theta activity over the left temporal region. There is no apparent evolution to become a seizure pattern. This is a benign EEG variant commonly

referred as rhythmic mid-temporal theta bursts of drowsiness (RMTD) or psychomotor variant.

Rhythmic midtemporal theta bursts of drowsiness (RMTD) was originally described by Gibbs and Gibbs in 1952. It was initially termed “psychomotor
variant” because of its resemblance to psychomotor (temporal lobe) seizure patterns. Typical criteria of RMTD are as follow: (a) rhythmic mid- or
anterior temporal 5-7 Hz negative polarity waveforms; (b) sinusoidal, notched or sharply contoured; (c) variable duration, may be quite prolonged
(for example one minute); (d) waxes and wanes, but does not evolve in frequency and amplitude like a seizure pattern; (e) arises predominantly
in drowsiness, but may be seen in relaxed wakefulness; (f) no concurrent clinical signs or symptoms. It can be seen either unilateral or bilateral
hemispheres with independent or bisynchronous pattern.

The clue to the diagnosis for this patient is his unusually, borderline-low heart rate at baseline. This implies an increase in the vagal tone to the

heart. Further work up including the tilt table test confirms the diagnosis.

Basilar migraine is unlikely because it typically lasts 4-72 hours and the attacks can be debilitating, typically leaving the patient feeling drained

up to 24 hours after the attack. The EEG in temporal lobe epilepsy typically shows epileptiform discharges and occasional slowing over the temporal

head region. RMTD can sometimes be misinterpreted as sharp waves or focal slowing, and indeed our patient had previously been misdiagnosed

as temporal lobe epilepsy in the past. Panic disorder is a diagnosis of exclusion and can be considered if all the workup is within normal limits.
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