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syndromes,	especially	presenting	with	external	ophthalmoplegia	
and	prominent	dystonia.
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Postictal Headache with a Single Neurocysticercal Lesion: 
A Comparative Observational Study

Sir,
Seizure	and	headache	are	both	paroxysmal	hyperexcitability	
disorders	and	probably	have	shared	underlying	pathogenic	
mechanisms.[1]	 They	 are	 also	 the	 two	 most	 common	
presentations	 of	 neurocysticercosis	 (NCC).[2,3]	 Postictal	
headaches	(PIH)	are	defined	by	the	International	Headache	
Society	ICHD3	classification	under	nonvascular	intracranial	
disorders	(7.6.2)	as	any	headache	that	has	developed	within	
3	 hours	 of	 seizure	 onset	 and	 resolves	 spontaneously	 after	
seizure	 termination	 (within	 72	 hours),	 and	 is	 not	 better	
accounted	for	by	any	other	diagnosis.[4]	Although,	the	impact	
of	PIH	on	epilepsy	is	likely	to	be	significant,	it	has	not	been	
adequately	studied	and	questions	regarding	its	occurrence	are	
missing	from	the	quality	of	life	questionnaires.	Studies	have	
found	that	less	than	10%	seizure	patients	were	asked	about	

and	prescribed	anti‑headache	medications	by	their	treating	
physicians.[5,6]

Studies	have	shown	patients	with	NCC	to	have	more	frequent	
headaches	when	compared	to	other	structural	brain	lesions,[2]	
but	no	study	has	looked	at	the	occurrence	of	postictal	headache	
in	patients	with	NCC.	We	conducted	an	observational	study	
and	 screened	 all	 adult	 patients	 presenting	 to	 our	 hospital	
between	January	2017	and	December	2017,	who	presented	to	
us	within	72	hours	of	the	first	seizure.	They	were	evaluated	for	
their	seizure	type	and	its	cause	by	neuroimaging		(Computed	
Tomography	[CT]/	Magnetic	Resonance	Imaging	[MRI]	brain)	
and	those	found	to	have	a	single	NCC	or	normal	scans	were	
included	 (flowchart).	Written	 informed	 consent	was	 taken	
from	the	patient	and	institutional	ethics	clearance	was	taken	
for	the	study.	These	patients	were	separated	into	two	groups:	
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Patients presenting within 72 hours of a seizure = 173

Tuberculoma - 6
Head Trauma - 2

Gliosis - 3
Other space-occupying lesions- 4

Stroke - 6
Meningitis - 8

Previous seizure - 43

Neuroimaging suggestive of single NCC or normal = 101

Generalised seizure = 52 Single NCC = 49

Postictal headache = 26 Postictal headache = 36

Table 1: Patient characteristics

Demographics Patients with Generalised Seizures (n=52) Patients with Neurocysticercosis (n=49) P
Mean	age	(in	years) 28±11 29±10
Sex	(Male) 24	(46.2%) 27	(55.1%)
Seizure	onset Generalised	tonic	clonic	seizures‑52 Focal	onset‑49

Focal	only‑	31
Secondary	generalisation‑18

Neuroimaging Normal NCC	lesion‑	42
Calcific	lesion	with	oedema‑	7

Perilesional	oedema ‑ Present‑40
Absent‑9

Electroencephalogram Normal‑	38
Generalised	spike	and	wave	discharges‑	14

Normal‑20
Lateralised	discharges‑5
Not	done‑24

Past	headache Total‑15	(28.8%)
Migraine‑	9
Tension‑type‑	6

Total‑12	(24.5%)
Migraine‑	8
Tension‑type‑	4

0.829

Postictal	headache 26	(50%)	 36	(73.5%) 0.261

Table 2: Characteristics of postictal headache

Postictal Headache Patients with Generalised Seizures (n=26) Patients with Neurocysticercosis (n=36) P
Duration
<6	h
6	h‑24	h
24	h‑72	h

10
12
4

10
22
4

0.3913

Headache	onset
<1	h
1‑2	h
2‑3	h

24
2
0

35
1
0

0.3735

Migrainous	headache
Mild
Moderate
Severe

16
8
7
1

15
4
10
1

0.2635

Tension‑type	headache
Mild
Moderate
Severe

10
6
4
0

21
14
7
0

0.1315

Laterality
Unilateral
Ipsilateral
Contralateral

Bilateral

2

24

16
12
4
20

0.0016

Preictal	headache 0 13 0.0029

generalised	 seizure	 (GS)	 and	 seizure	 associated	with	NCC	
and	evaluated	for	the	presence	of	PIH.	“Mild”	headache	was	
defined	 as	minimal	 unpleasantness	without	 procrastination	
and	 need	 for	 analgesic.	 “Moderate”	 grade	was	 defined	
as	 discomfort	 with	 procrastination	 and/or	 the	 need	 for	
analgesic.[7]	 “Severe”	 grade	was	 the	 one	 that	 significantly	
impaired	the	individual’s	activities	of	daily	living.	Migraine	
and	tension‑type	headache	(TTH)	were	defined	according	to	
the	ICHD3	classification.[4]

Sixty‑two	 patients	 had	 a	 history	 of	 PIH.	 Their	 clinical	
characteristics	have	been	detailed	 in	Tables	1	and	2.	Both	
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groups	 had	 similar	 baseline	 characteristics	 except	 that	
there	were	more	males	in	the	NCC	group.	All	the	patients	
in	the	GS	group	had	a	generalised	tonic	clonic	seizure	and	
normal	 neuroimaging	with	 electroencephalogram	 (EEG)	
either	being	normal	or	showing	generalised	spike	and	wave	
discharges.	In	the	NCC	group,	a	viable	parenchymal	lesion	
was	 seen	 in	85.7%	patients	whereas	a	calcific	 lesion	with	
perilesional	oedema	was	seen	in	the	remainder.	Past	history	
of	interictal	headache	was	similarly	distributed	in	both	the	
groups	(25‑30%).	A	majority	of	our	patients	developed	PIH	
within	1	hour	of	seizure.	Studies	report	that	PIH	usually	starts	
within	5	minutes	after	seizure	onset	and	only	rarely	delayed	
beyond	1	hour.[8]

We	found	that	PIH	was	more	common	in	the	NCC	group	(73.4%)	
compared	to	the	GS	group	(50%).	This	is	in	contrast	to	most	
studies,[4]	which	 report	PIH	 to	 be	more	 common	with	GSs	
group.	Our	 study	 looked	 at	NCC	patients	 presenting	with	
first	ever	seizure	and	still	 found	headache	prevalence	 to	be	
higher	(73.4%)	than	that	described	in	most	studies	(12‑52%),	
which	have	 enrolled	 patients	with	 epilepsy	 and	 found	 that	
younger	 age	 at	 onset,	 long	 duration	 of	 epilepsy	 and	 drug	
refractoriness	are	risk	factors	for	developing	PIH.[1]

Patients	with	past	headache	had	a	similar	PIH,	reiterating	
a	probable	shared	pathophysiologic	mechanism	between	
the	two	processes.	However,	13	headache	naïve	patients	
had	 a	moderate	 intensity	 preictal	 headache	 up	 to	 4‑	 48	
hours	 before	 seizure	 onset	 which	 continued	 postictally	
as	 the	 same	 subtype.	All	 these	 patients	 belonged	 to	
the	 NCC	 subgroup	 and	 could	 have	 a	 diagnostic	 value	
for	 patients	 likely	 having	 an	 imaging	 substrate	 for	 the	
seizures	(P	‑	0.0029).	Most	cases	of	migrainous	PIH	had	
moderate‑severe	 headaches	 (50%	 in	 the	 GS	 group	 and	
73.3%	in	the	NCC	group)	while	even	amongst	the	Tension‑
type	Headache	(TTH)	subgroup,	a	significant	proportion	
fell	in	this	category	(30‑40%).	Most	previous	studies	on	
PIH	have	found	similar	results.[1]

The	PIH	was	 unilateral	 in	 16	 (ipsilateral	 to	 the	 lesion‑12;	
contralateral‑4)	and	bilateral	in	20	cases	associated	with	NCC.	
In	contrast,	only	two	patients	had	unilateral	headache	in	the	
generalised	 seizure	 group	 (P	 ‑	 0.0016).	All	 patients	 in	 the	
NCC	group	with	PIH	had	perilesional	oedema.	Four	patients	
had	perilesional	oedema	but	no	PIH	and	nine	patients	had	no	
perilesional	oedema.	Thus,	the	perilesional	oedema	associated	
with	NCC	might	be	responsible	for	the	increased	PIH	rates	
found	in	our	study	when	compared	to	other	structural	brain	
lesions.

PIH	is	thought	to	arise	due	to	the	changes	in	the	regional	blood	
flow	 and	 cerebral	 diffusion[9]	 following	 a	 seizure.	 Similar	
changes	have	been	described	following	the	activation	of	the	
trigeminovascular	 system	 in	migraine	 patients.	A	 common	
biological	link	between	the	two	has	also	been	found	through	
mutations	in	the	Na/K	ATPase	and	calcium	channels	leading	
to	both	seizures	and	migraines.

Our	study	has	a	few	limitations.	Headache	severity	was	
qualitatively	assessed	which	could	introduce	bias	as	the	
same	 headache	 severity	 can	 elicit	 different	 responses	
amongst	 different	 individuals	 and	we	would	have	been	
better	 served	 by	 using	 a	 quantitative	 tool	 like	Visual	
Analogue	 Scale	 (VAS)	 for	 the	 same.	We	 could	 not	
comment	 on	 whether	 the	 lobar	 location	 and	 laterality	
of	 the	NCC	 impacted	 PIH	 occurrence	 due	 to	 the	 small	
sample	size.

Through	our	study,	we	want	to	highlight	the	occurrence	of	
the	commonly	ignored,	yet	disabling	postictal	headache,	as	
a	 common	manifestation	 following	 seizures	with	 special	
emphasis	 on	 its	 occurrence	 in	 patients	 with	 NCC.	Not	
only	might	 it	 have	 a	 structural	 localising	 value	 but	may	
also	 have	 a	 diagnostic	 value	 in	 distinguishing	 seizures	
from	 non‑epileptic	 events.[10]	Only	 by	 actively	 inquiring,	
and	 thereby,	 treating	 the	 same	 can	we	 truly	 alleviate	 the	
patients’	symptomatic	burden	and	help	 them	lead	a	better	
quality	of	life.
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ADCY5‑Related Dyskinesia: A Genetic Cause of Early‑Onset 
Chorea‑Report of Two Cases and a Novel Mutation

Dear	Sir,
Chorea	 is	 a	 hyperkinetic	movement	 disorder	 characterized	
by	 abnormal,	 involuntary,	 non‑rhythmic,	 non‑suppressible	
movements.[1]	Pathogenic	variants	in	genes	such	as	in	NKX2.1,	
ADCY5,	PDE10A,	PDE2A,	GNAO1	and	OPA3	are	known	to	
cause	early‑onset	chorea.[2]	Hereby,	we	report	two	children	from	
different	families	with	infantile‑onset	chorea	and	developmental	
delay.	There	was	no	nocturnal	paroxysmal	dyskinesia.	Genetic	
analysis	showed	well	known	pathogenic	variant	in	case	1	and	
novel	 likely	pathogenic	 in	 case	2	 in	ADCY5	 gene.	There	 is	
paucity	of	reported	cases	of	ADCY5‑related	dyskinesia	from	
India.

case 1
A	7‑year‑old	boy,	born	of	non‑consanguineous	parentage	with	
normal	 perinatal	 history	 presented	with	 feeding	difficulties	
and	 abnormal	 body	movements	 since	 1	 year	 of	 age.	Child	
had	difficulty	in	feeding	with	choking	episodes	and	drooling	
since	age	of	1	year.	At	one	year	of	age,	he	developed	perioral	
dyskinesia,	brief,	 random	jerky	movements	of	 the	 face	and	
as	limbs	suggestive	of	multifocal	myoclonus	and	choreiform	
movements	of	limbs;	worsening	with	stress.	Symptoms	were	
non‑progressive.	There	was	predominant	delay	in	cognitive	
and	social	milestones.	Family	history	was	non‑contributory.	
On	examination,	he	had	generalized	choreiform	movements	at	
rest	that	got	exacerbated	on	action.	He	had	perioral	dyskinesia	
and	multifocal	myoclonic	jerks	[Video	1].	Motor	examination	
showed	axial	and	limb	hypotonia	with	normal	reflexes.	There	
was	mild	 swaying	while	walking.	A	 clinical	 possibility	 of	
hereditary	 infantile	 onset	 chorea	 predominant	movement	
disorder	was	considered	like	benign	hereditary	chorea	due	to	
pathogenic	variants	in	one	of	the	genes	like	NKX2‑1,	PDE10 A,	
PDE2A,	ADCY5	was	considered.	Routine	blood	examinations	
were	 within	 normal	 limits.	 Serum	 ammonia,	 lactate,	
homocysteine,	biotinidase	levels	and	acyl	carnitine	levels	were	
normal.	Brain	magnetic	resonance	imaging	(MRI)	was	normal.	
Targeted	 exome	 analysis	 revealed	 a	 de	 novo	heterozygous	
previously	 described	 [CM1513109;	VCV000218354],	well	
known	 pathogenic	 variant	 c.1253G>A	 [p.Arg418Glu]	 in	
exon	2	of	ADCY5	gene	confirming	the	diagnosis.	The	variant	
was	validated	by	Sanger	sequencing	in	the	proband	and	was	
found	 to	 be	 de	novo	 as	 parents	 did	 not	 harbor	 the	variant.	

Child	was	started	on	trihexyphenidyl	(0.3	mg/kg),	clonazepam	
(0.01	mg/kg)	leading	to	minimal	reduction	in	the	chorea.

case 2
A	2.5‑year‑old	boy	born	out	of	non‑consanguineous	parentage	
with	 normal	 perinatal	 history	 presented	with	 involuntary	
movements	 of	 face	 and	 limbs	 since	 1	 year	 of	 age.	The	
movements	were	continuous	at	rest;	aggravated	by	action	and	
during	 intercurrent	 infections.	There	was	no	exacerbation	of	
movements	during	sleep.	Child	had	multiple	injuries	due	to	falls	
as	a	result	of	these	abnormal	movements.	He	has	delayed	motor	
and	 language	milestones.	Family	history	was	unremarkable.	
On	examination,	he	had	axial	and	limb	hypotonia	with	normal	
reflexes.	Child	had	generalized	choreiform	movements	at	rest	
and	increasing	on	action	[Video	2].	As	the	clinical	presentation	
was	similar	to	our	first	case	we	upfront	considered	the	possibility	
of	ADCY5‑related	dyskinesia	and	evaluated	him	further.	Routine	
blood	examinations	were	normal.	Screening	for	inborn	errors	of	
metabolism	was	negative.	Neuroimaging	was	normal.	Clinical	
exome	analysis	revealed	a	novel	heterozygous	deletion	in	ADCY5	
gene	at	position	c.	1948‑11_1948‑2del	[genomic	coordinate	of	
the	variant	is	chr3:123044311_123044320delTGGAAGACGA	
(GRCh37/hg19	build)	with	sequencing	depth	of	110X].	This	
deletion	at	the	3’	splice	region	including	the	consensus	splice	
acceptor	site	of	intron	7	is	predicted	to	alter	the	splicing	pattern	
of	the	transcript	by	various	In silico	analysis	tools.	This	variant	
has	 never	 been	 previously	 reported	 in	 the	 1000	Genomes,	
GnomAD,	EVS	and	other	 databases.	The	phenotype	 in	 the	
proband	very	well	matches	with	 the	disorder	 caused	due	 to	
pathogenic	variants	in	this	gene	ADCY5.	By	considering	all	the	
evidences,	the	variant	was	considered	likely	pathogenic	pending	
segregation	analysis.	Child	was	started	on	trihexyphenidyl	(0.2	
mg/kg),	clonazepam	(0.01	mg/kg)	and	tetrabenazine	and	had	
mild	reduction	in	the	chorea.

ADCY5‑related	 chorea	 is	 related	 to	 heterozygous	missense	
mutations	in	ADCY5	gene	identified	in	2012.	The	inheritance	
is	autosomal	dominant,	with	100%	penetrance.[3]	However,	few	
cases	of	recessive	inheritance	have	been	reported.[4]	There	are	
around	60	cases	reported	worldwide.	ADCY5	encodes	adenyl	
cyclase	5	enzyme	that	converts	adenosine	triphosphate	to	cyclic	
adenosine	monophosphate.	The	 onset	 of	 symptoms	 varies	

Priti.Mahadik
Rectangle


