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Educational Objectives 

• Learn Alternatives to Medication 
• Understand the differential diagnosis of shaking 
• Realize that an EEG is helpful when it’s positive 
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470 PATIENTS WITH EPILEPSY


47% Controlled
 +	13%	 +	1%	 UNCONTROLLED




•  Prevalence	of	Refractory	Epilepsy	

Epilepsy.com Epilepsia. 2007;48 Suppl 1:3-7. https://www.cdc.gov/epilepsy	





•  1	of	4	



2	of	4	



3	of	4	



•  4	of	4	





Thomas	F	Minahan,	DO	
Program	Director	
Emergency	Medicine	Residency	
Riverside	University	Health	

SEIZURES:

WHAT’S
SHAKE’N?


	
	
	
	



ElectroEncepheloGram:	EEG	
•  Routine	EEG		

– Specificity	78-98%	
•  Helpful	when	it’s	positive	

– Sensitivity	25-56%		
•  Not	helpful	when	it’s	negative	

Journal	of	Neurology,	Neurosurgery	and	Psychiatry,	2005	
EEG	in	the	diagnosis,	classification,	and	management	of	patients	with	epilepsy	
	



TREATMENTS	
•  Medications:	



Oldest	Epilepsy	Medication?	
•  1857:	Too	much	sex	drive	->	Seizures	
•  KBr	



1st	Generation	
•  Phenobarbital	(Luminal)	
•  Phenytoin	(Dilantin)	
•  Carbamazepine	(Tegretol)	
•  Valproate	(Depakote)	

• Bad	
• ER	Drug	Level	
• CYP450	
• Impaired	Bone	Health	
• Endocrine	Dysfunction	
• Cholesterol	Changes	
• Vascular	Issues	
• Pregnancy	

• Good	
• Drug	Level	
• $4.00	list:	Tegretol	
• WHO	Phenobarbital	
• Depakote	–	Broad	 	

	 	 	spectrum	

1912	
1938	
1974	
1978	



2nd	Generation	
•  'newer	drugs’	

– Good	efficacy	
– Fewer	toxic	effects	
– Better	tolerability	
– Limited	CYP450	
– No	blood	level	
monitoring	

Felbamate	(Felbatol)	
Lamictal	(Lamotrigine)	
Neurontin	(Gabapentin)	
Zonagram	(Zonisamide)	
Topamax	(Topiramate)		
Gabitril	(Tiagabine)	
Keppra	(Levetiracetam)	
Trileptal	(Oxcarbazepine)	
Lyrica	(Pregabalin)	



3rd	Generation	
•  Eslicarbazepine	(Aptiom)	
•  Onfi	(Clobazam)	
•  Banzil	(Rufinamide)	
•  Vimpat	(Lacosamide)	
•  Perampanel	(Fycompa)	
•  Brivaracetam	(Briviact)	
	



CURE	rate	for	Keppra	(Levetiracetam)	?	
	

ZERO	



First	Seizure:	
Who/When	do	we	medicate?	

FIRST	SEIZURE	IS	FREE	
	
After	the	second?	

– 70%	
	



First	Seizure:	start	medications?	
				Who	to	treat? 	 	 	Odds	Ratio	

EEG	abnormality 	 		 	2.16	

MRI/CT	abnormality 	 	 	2.44	
Nocturna	l 	 	 		 	2.1	

2015,	American	Academy	of	Neurology	



Treatments,	meds	fail?	
	
•  Surgery	(partial	onset)	

– After	2-3	failed	medications	

•  Diet	
– After	2-3	failed	medications	



•  Jim	Abrahams	
–  Movie	Director	
–  Charlie	(20	months	old)	30-100	seizures	/	day	
–  UCLA	
	





Ketogenic	Diet	
•  4	gm	fat	:	1	gm	protein/carb	
•  “Adkins	diet	on	steroids”	
•  Wean	off	diet	after	2	years	
•  Success	in	3	months	
•  CURE	15-25%...50%	with	50%	improvement	

•  Charlie	Foundation	
•  Diets:	

–  Ketogenic	
–  Modified	Atkins	
–  Medium	Chain	Triglyceride	
–  Low	Glycemic	Index	



•  Vagal	Nerve	Stimulator	
– Auto	detection	

•  84%	ictal-tachycardia	

•  NeuroPace	
– 2014	

       5 minutes 30 sec 



Status	Epilepticus	



Drug #2: 20mg/kg 



NEJM	2012	

RAMPART	
Rapid	Anticonvulsant	Medication	Prior	to	Arrival	Trial	

	
	
	
	
	

	
NO	IV:	Versed	(Midazolam)	

	
IV:	Ativan	(Lorazepam)	



When	the	Benzo’s	fail?	
•  ESETT	load	over	10	minutes	NEJM,	November	2019	

–  Fosphenytoin	
–  Valproic	Acid	
–  Levetiracetam	

•  ConSEPT	(Australia	Lancet	April	2019	
–  Convulsive	Status	Epilepticus	Pediatric	Trial	
–  Levetiracetam	vs	Phenytoin	“not	better”	

•  EcLiPSE	UK/Ireland	Lancet	May	2019	
–  Levetiracetam	vs	Phenytoin	“….about	the	same”	

? 



What	are	the	3	drugs?	
•  Keppra	/	Levetiracetam	
•  Depakote	/	Valproic	Acid	
•  Phosphenytoin	/	Dilantin-Phosphorus	group	



Classification	
•  Partial	
•  General	



Epilepsy:	GOLD	Standard?	



Video	EEG	



Classification	
•  Partial	/	Focal	
•  General	



video	



Classification	
•  Partial	/	Focal	
•  General	



video	



Classification	
•  Partial	/	Focal	
•  General	



video	



Classification	
•  Partial	/	Focal	
•  General	





Classification	
•  Partial	/	Focal	
•  General	



Can	you	respond	during	a	seizure?	



video	



Classification	
•  Partial	/	Focal	
•  General	



video	



Classification	
•  Partial	/	Focal	
•  General	



video	



Classification	
•  Partial	/	Focal	
•  General	



video	



•  NOT	ALL	SEIZURES	SHAKE	
•  NOT	ALL	SHAKING	is	a	SEIZURE	



•  video	



Consider	CARDIAC	if	the	Dx	is	not	clear!	
Convulsive	Syncope	

•  22	y/o	mother	of	2	
– Seizure	and	dizziness…	vasovagal	syndrome		
– 18	days	later	
– 3	days	later	
– Next	day....	

– $16,662,154	





Convulsive	Syncope	
•  Annals	of	Neurology		
					Aug	1994	

–  59	healthy	med	students	
–  Induced	Syncope	

•  Transfusion		
					Dec	2001	

–  194,000	blood	donors	
–  178	with	syncope	

90%	with	motor	activity	
(0.7	–	15.9	sec)	

	
	
46%:	with	motor	activity	
	
	



Convulsive	Syncope	
•  Journal	of	the	American	College	of	Cardiology	
					July	2002	

–  437	syncope	
•  267	vasovagal	via	tilt	table	
•  90	V-tachycardia	
•  80	complete	heart	block	/	supraventricular	tachycardia		

•  Annals	of	Emergency	Medicine	
					July	2009	

Misdiagnosis	of	Long-QT	Syndrome	as	Epilepsy	at	
First	Presentation		

	
	
15%	limb	jerking	
	
	
	

Delay	to	diagnosis……	2	½	yrs	(one	20)		



video	



NOT	ALL	SHAKING	IS	A	SEIZURE	
– Consider	EKG	in	Sz	workup	

• Consider	BAD	Dx	



video	



ER	case	with	a	“smart”	resident…	
26	y/o	male,	first-time	“seizure”		
Resident:						

“doesn't	sound	like	a	seizure….	
no	postictal	state	

healthy	
EKG	looks	good	

I’m	going	to	cancel	the	labs…..”	





•  Ready	for	DC	
•  “Doctor,	he	just	had	a	seizure	again……”	
•  Awake	and	alert	after	
•  Rhythm	strip?	



video	



•  Postictal	Confusion	for	Seizure	
– Great	Predictor		
– 5x’s	more	likely	a	seizure	if	confused	

•  94%	Sensitive	(not	confused,	consider	NOT	Seizure)	
•  70%	Specific	(confused,	consider	Seizure)	



video	



EYES	
	
	

OPEN	OR	CLOSED?	



video	



		SEIZURE:	
•  Pseudo-Seizure	
•  Hysterical	Seizure	
•  Non-Epileptic	Seizure	
•  Psychogenic	Non-Epileptic	Seizure	
•  PNES	

•  NOT	FAKING	



Psychogenic	Non-Epileptic	Seizure	

Who:	
Female	
Onset	20-30’s	
‘No	drugs	work’	

Clinically:!
–  Eyes closed

–  Not typical pattern


•  Opisthotonus

•  Bicycle


–  Someone around

–  > 5 minutes

–  Not Tachycardic (130)




Afterward:!
–  +urinate


–  +tongue bite


–  +trauma


–  Intact corneal 
reflex


Epilepsy	and	Behavior,	2017	(127-131)	



video	



Psychogenic	Non-Epileptic	Seizure	
•  LABS?	

–  Rule	IN	Seizure	
–  NOT	Rule	IN	PNES	

–  WBC	
–  Lactate	
–  Anion	Gap	
–  CK	
–  Prolactin	
–  Ammonia	

Epilepsia	(58)	2017	(132-5);	Epilepy	Behav	(15:3)	2009	330-332;	Epilepsy	Behav	(75)	2017	



video	



video	



video	



Pseudo-Seizure	/	PNES	

Average	time	to	Dx?	
6	months	1	year	5	years	7.2	years	



video	



video	





Pseudo-seizure:	follow-up	
•  No	seizure	meds	
•  Get	video	of	the	seizures	
•  Psychologist/psychiatrist	



TAKE	HOME	
•  Seizures	don’t	always	shake	
•  Shaking	is	NOT	always	a	seizure	

–  Consider	Cardiac	
–  Consider	PNES:	Female,	20-30’s	new	onset	

•  Eyes	
•  Heart	Rate	
•  General	Sz	but	follows	commands	

•  EEG	is	good	when	it’s	positive	
•  Surgery,	Diet	Therapy	– CURE	
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