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Sir
A	 20‑year‑old	 boy	 presented	with	 a	 history	 of	 excessive	
sleepiness	for	the	last	one	year.	Two	months	earlier	he	started	
developing	unsteadiness	and	a	tendency	to	fall	to	the	left	
along	with	horizontal	diplopia,	worse	on	looking	to	the	left	
side.	Two	weeks	prior	to	admission,	he	developed	slurring	
of	speech	and	inability	to	walk	without	support.	There	were	
no	systemic	symptoms.	Magnetic	resonance	imaging	(MRI)	
brain	 showed	 symmetrical	 flair	 hyperintensities	 in	 the	
mammillary	 bodies,	 periacqeductal	 grey	matter,	 caudate	
nucleus,	mid‑brain,	and	bilateral	 thalamocapsular	region.	
CSF	 study	 was	 normal.	 Paraneoplastic	 workup	 was	
negative.	Erythrocyte	sedimentation	rate	(ESR),	C‑reactive	
protein	 (CRP),	 and	 routine	 blood	 investigations	 were	
normal.	He	was	 treated	 as	 a	possible	 case	of	Wernicke’s	
encephalopathy	 with	 high	 dose	 thiamine	 injections,	
however	he	continued	to	worsen	and	was	admitted	in	our	
department.	On	examination,	he	had	severe	dysarthria,	skew	
deviation	 (left	eye	hypertropia),	bilateral	ptosis,	bilateral	
pyramidal	signs	and	left	ataxic	hemiparesis.	A	repeat	MRI	
brain	with	contrast	showed	patchy	confluent	involvement	
with	patchy	and	nodular	enhancement	affecting	the	upper	
brainstem,	 hypothalamus/thalamus	 basal	 ganglia,	 and	
internal	 capsules.	A	 differential	 diagnosis	 of	 primary	
CNS	 lymphoma,	 parenchymal	 neuro‑Bechet’s	 disease,	
neuro‑sweet	syndrome,	paraneoplastic	encephalitis,	or	other	
CNS	inflammatory	disease	was	considered.	The	pathergy	
test	was	 clinically	positive	 (2	mm	papule	 at	 48	h)	 and	 a	
skin	 biopsy	was	 taken	 from	 the	 site.	 Human	 leukocyte	

antigen	(HLA)‑B5	(51,	52)	test	was	negative,	however,	a	
provisional	diagnosis	of	parenchymal	neuro‑Behcets	disease	
was	made.

He	was	started	on	750	mg	of	IV	methylprednisolone	per	day	
for	5	days.	By	day	2,	his	neurological	signs	disappeared.	
On	 day	 3	 after	 starting	 steroids,	 he	 started	 complaining	
of	 severe	 body	 pain	 and	muscle	 tenderness.	 On	 day	 4,	
a	 whole	 body	 fluorodeoxyglucose	 positron	 emission	
tomography‑computed	 tomography	 (FDG‑PET	CT)	was	
normal.	He	continued	to	worsen	and	developed	grade	0/5	
Medical	Research	Council	(MRC)	power	in	the	proximal	
upper	and	 lower	 limbs	with	normal	distal	power	by	day	
6.	 Deep	 tendon	 reflexes	 and	 cranial	 nerve	 examination	
were	normal.	On	day	6,	creatinine	phosphokinase	(CPK)	
levels	 were	 60	 u/L.	 Serum	 electrolytes	 and	 calcium,	
phosphorus,	 magnesium,	 and	 25	 OH	 vitamin	 D	 levels	
were	 normal.	 Nerve	 conduction	 velocity	 (NCV)	 and	
repetitive	 nerve	 stimulation	 (RNS)	 study	 were	 normal	
and	electromyography	(EMG)	showed	scattered	proximal	
muscle	denervation	(positive	sharp	waves	and	fibrillations),	
with	small	myopathic	potentials	and	increased	recruitment.	
A	 whole	 body	 short	 tauinversion	 recovery	 (STIR)	
MRI	 muscle	 imaging	 was	 performed	 to	 look	 for	 any	
underlying	myositis	 and	was	 normal	 [Figure	 1].	As	 he	
was	not	 receiving	any	other	medications,	 the	possibility	
of	acute	steroid	myopathy	was	considered.	He	continued	
to	 complain	 of	 severe	myalgia	 and	 had	 severe	 proximal	
muscle	tenderness.	However,	by	day	7,	his	muscle	power	
started	 improving	and	by	day	9,	power	had	 improved	 to	
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Table 1: Differences between acute and chronic steroid myopathies and Critical illness myopathy

Acute steroid myopathy Chronic steroid myopathy Critical illness myopathy
Onset 1‑15	days	of	steroid	therapy Weeks	to	years 3	days	to	weeks	after	admission
Setting Stable	patients Ambulant	patients Critically	ill	patients	(sepsis	and	multi‑organ	failure)
Clinical	presentation Proximal	musculature Proximal	musculature Generalised,	often	sparing	cranial	nerves.

Respiratory	weakness	and	inability	to	wean	from	
ventilator	are	common.

Myalgia +/‑ Absent Absent
Rhabdomyolysis May	occur No Seen	with	the	necrotizing	variant
Recovery Can	occur	within	days Takes	weeks	to	months Takes	weeks	to	months
Nerve	conduction	studies Normal Normal CMAPs,	SNAPs	can	be	abnormal	with	a	concurrent	

critical	illness	polyneuropathy
EMG Normal Myopathic	potentials May	show	denervation	and	myopathic	potentials
Muscle	biopsy Normal Type	II	fiber	atrophy.	

Increased	fiber	type	variation.
Shows	selective	loss	of	myosin	and	loss	of	type	2	>	
type	1	fibers

Rarely	can	show	a	
necrotizing	myopathy	with	a	
vacuolar	appearance

No	evidence	of	inflammation,	
necrosis	or	regeneration.

May	show	features	of	denervation	and	reinnervation	
with	small	muscle	fibers,	fiber‑type	grouping,	and	
grouped	fiber	group.
Nerve	biopsy	can	show	sensori‑motor	axonal	
degeneration
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grade	4+/5	MRC.	He	was	administered	vitamin	injections	
and	paracetamol	for	pain.	A	Naranjo	adverse	drug	reaction	
causality	 assessment	 score	was	 6	 suggesting	 a	 probable	
association	with	steroids.

Acute	steroid	myopathy	(ASM)	is	probably	underdiagnosed	
and	 less	 than	 50	 patients	with	ASM	have	 been	 reported.	
It 	 is	 reportedly	 seen	 more	 often	 with	 fluorinated	
steroids	(triamcinolone,	betamethasone,	and	dexamethasone)	
than	non	fluorinated	steroids.	ASM	is	often	well‑recognized	
in	 patients	 with	 underlying	 respiratory	 illness	 [asthma	
or	 Chronic	 obstructive	 pulmonary	 disease (COPD)]	 or	
cancer.	 It	 can	 occur	 idiosyncratically	with	 the	 first	 dose,	
although	 it	usually	occurs	within	1–3	days,	usually	within	
15	days	of	onset	of	steroid	therapy.	The	cumulative	steroid	
dosage	 could	 also	play	 a	 role	 and	doses	>1	mg/kg/day	of	
prednisone	are	more	likely	to	produce	an	ASM.[1]	The	route	
of	administration	(PO,	IV,	IM,	inhaled,	epidural)	is	probably	
unimportant	and	ASM	can	occur	with	any	mode	of	steroid	
administration.	The	typical	presentation	includes	a	rapidly	
evolving	proximal	 limb	muscle	weakness	with	or	without	
myalgia.	ASM	 can	 progress	 to	 distal	 limb	with	 bulbar	
or	 respiratory	muscle	 involvement	 requiring	mechanical	
ventilation.		Generalized	muscle	atrophy	and	rhabdomyolysis	
can	occur.[2]Patients	with	COPD	or	asthma	can	develop	an	
isolated	respiratory	muscle	weakness	without	limb	weakness.	
Additional	neck	flexor	weakness	has	been	noted	in	cancer	
patients	who	receive	dexamethasone.[1]Most	patients	improve	
within	days	to	months	after	steroid	cessation	if	the	condition	
is	recognized	early	and	steroids	are	discontinued.	Some	cases	
are	left	with	residual	deficits	or	their	condition	worsens	as	
the	underlying	cancer	progresses.[3]

In	most	cases,	steroid	myopathy	is	recognized	retrospectively	
after	 days	 to	months	 of	 therapy	 or	 by	 the	 time	 a	 chronic	
steroid	myopathy	has	set	in	and	hence	patients	are	left	with	
residual	 weakness.	 CPK	 levels,	muscle	 biopsies,	 nerve	
conduction	studies,	and	repetitive	nerve	stimulation	studies	

are	 normal.	 Electromyographic	 (EMG)	 studies	 are	 often	
normal	 but	may	 show	myopathic	 potentials.	All	 types	 of	
steroids	 can	 induce	 type	 II	 b	 (fast‑twitch)	fiber	 atrophy	 in	
a	 chronic	 steroid	myopathy.[4]	Muscle	biopsies	 in	ASM	are	
less	 likely	 to	be	performed,	but	may	disclose	a	necrotizing	
myopathy	with	 a	 vacuolar	 appearance,	 although	 it	 is	more	
likely	to	be	normal.[5]ASM	can	occur	with	fluorinated	or	non	
fluorinated	steroid	preparations	such	as	methylprednisolone.	
In	most	 cases,	 it	 is	 probably	 an	 idiosyncratic	 reaction	 that	
occurs	within	2	weeks	of	steroid	therapy	and	affects	proximal	
muscles	more	than	the	distal	muscles	initially.	Severe	myalgia	
with	normal	tendon	reflexes,	serum	CPK	levels,	normal	nerve	
conduction,	and	EMG	studies	should	prompt	the	consideration	
of	 an	 iatrogenic	 disorder.	Whole	 body	muscle	 short	 TI	
inversion	recovery	(STIR)	imaging	contributes	another	layer	
of	diagnostic	certainty.

Neurologists	will	encounter	this	type	of	acute	flaccid	paralysis	
in	 the	 context	 of	 steroid	 therapy	 for	 neuro‑inflammatory	
conditions	 or	 general	medical	 illnesses.	The	 differential	
diagnosis	 in	 this	 situation	 include	 neuromuscular	 diseases	
such	 as	Guillain‑barre	 syndrome	 (GBS),	 critical	 illness	
myo‑neuropathy,	hypo	or	hyperkalemic	paralysis,	myasthenia	
gravis,	 inflammatory	 myopathy,	 hypophosphatemia,	
hypermagnesemia,	or	weakness	secondary	to	the	underlying	
illness.	After	 ruling	 out	 these	 conditions,	ASM	 should	 be	
included	in	the	differential	diagnosis.	Critical	illness	myopathy	
usually	 occurs	 in	 ventilated	 patients,	 is	 not	 associated	
with	 severe	myalgia	and	 takes	weeks	 to	months	 to	 recover	
[Table	1].	We	had	previously	published	a	mnemonic	for	acute	
generalized	weakness	 in	 the	 ICU,	which	 included	 steroid	
induced	weakness.	This	report	eemphasizes	the	entity	of	an	
acute	steroid	myopathy.		In	our	patient,	early	recognition	of	
the	condition	and	the	use	of	a	non	fluorinated	rather	than	a	
fluorinated	steroid	led	to	a	full	and	early	recovery[6]	This	is	
also	the	first	report	of	a	whole	body	STIR	MRI	imaging	in	
acute	steroid	myopathy.
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Metabolic Or Ischemic Stroke in Succinic Semi‑Aldehyde 
Dehydrogenase Deficiency Due to the Homozygous Variant 

c. 1343 + 1_1343 + 3delGTAinsTT in ALDH5A1
Sir,
With	 interest	 we	 read	 the	 article	 by	Yoganathan	 et al.	
about	 a	 15‑month‑old	 female	with	 succinic	 semi‑aldehyde	
dehydrogenase	 deficiency	 (SSADH),	 manifesting	 with	
developmental	delay	and	language	deficits,	who	experienced	an	
acute‑onset	right	hemiparesis	due	to	a	“metabolic	stroke”	with	
MRI	 hyperintensity	 on	 diffusion‑weighted	 imaging	 (DWI)	
and	 hypointensity	 on	 corresponding	 apparent	 diffusion	
coefficient	 (ADC)	maps.	 The	 lesion	was	 interpreted	 as	
“stroke‑mimic”	as	it	had	disappeared	on	follow‑up	MRI.	We	
have	the	following	comments	and	concerns.

Comment I:	It	remains	unclear	what	the	authors	mean	with	
“metabolic	 stroke”.	Do	 they	mean	 an	 ischemic	 stroke	 in	 a	
patient	with	a	metabolic	disorder	or	do	they	mean	a	stroke‑like	
episode	 (SLE),	as	 frequently	seen	 in	various	mitochondrial	
disorders	 (MIDs).	Differentiation	 between	 these	 entities	 is	
crucial	as	treatment	and	outcome	vary	considerably	between	
the	two.

Response:	We	have	reported	a	15‑month‑old	child	with	succinic	
SSADH,	presenting	with	a	predominant	delay	in	socio‑personal	
and	 language	milestones	 and	 acute	 onset	 right	 hemiparesis	
following	an	intercurrent	infection.[1]	Stroke	is	defined	as	“rapidly	
developed	clinical	signs	of	focal	or	global	disturbance	of	cerebral	
function,	 lasting	more	 than	24	hours	or	until	death,	with	no	
apparent	nonvascular	cause”.[2]	Zinnanti	et al.	have	described	
metabolic	stroke	as	“rapid	onset	of	lasting	central	neurological	
deficit	associated	with	decompensation	of	an	underlying	metabolic	
disorder”	and	it	occurs	in	the	absence	of	blood	vessel	occlusion	
or	rupture.[3]	Though	metabolic	disturbances	in	systemic	illnesses	
such	as	diabetes,	 renal	or	hepatic	failure	may	result	 in	stroke,	
the	 terminology	of	 “metabolic	 stroke”	has	been	often	used	
in	 patients	with	 inherited	disorders.[4]	The	pathophysiology	
mechanisms	 in	metabolic	 stroke	are	variable	 and	 there	may	
be	overlapping	mechanisms	 that	 remains	poorly	understood.	
Thromboembolism,	 hemorrhage,	 angiopathy	with	 poor	
vasodilatation,	hyperexcitability	of	neurons,	and	energy	failure	
are	few	mechanisms	that	predispose	to	focal	neurological	deficits	

in	 children	with	underlying	metabolic	disorders.[4,5]	Organic	
aciduria	 and	aminoacidopathies	are	known	 to	cause	 to	 focal	
neurological	deficits	during	metabolic	decompensation.[4]	Signal	
changes	on	neuroimaging	of	 these	patients	have	predilection	
for	basal	ganglia	and	are	not	confined	to	a	particular	vascular	
territory.	Our	patient	with	SSADH	deficiency	presented	with	
focal	neurological	deficit	following	a	diarrhoeal	illness	and	also	
had	a	premorbid	developmental	delay.[1]	Hyperintensity	with	
diffusion	restriction	was	observed	in	the	left	globus	pallidus	in	our	
case,	thus	not	confining	to	a	defined	arterial	territory.	Studies	on	
murine	models	found	that	an	elevated	gamma‑hydroxybutyrate	
in	SSADH	deficiency	may	lead	to	oxidative	stress.[6]	The	other	
mechanisms	that	have	been	described	in	SSADH	deficiency	are	
myelin	abnormalities,	mitochondrial	dysfunction,	alteration	 in	
intermediary	metabolism,	bioenergetics	alteration,	and	depletion	
of	neurosteroid.[7]	The	neurological	and	imaging	findings	in	our	
case	may	be	speculated	to	result	from	oxidative	stress,	alteration	
in	intermediary	metabolism,	and	altered	bioenergetics,	as	the	exact	
mechanisms	are	unclear.	We	have	also	explained	in	our	case	report	
that	the	underlying	oxidative	stress	might	have	been	worsened	by	
an	intercurrent	infection	leading	on	to	focal	neurological	deficit	
and	the	recovery	from	hemiparesis	could	probably	be	explained	
by	an	improvement	from	catabolic	state.[1]

Comment II:	According	 to	 the	MRI	 images	 provided	
in 	 Figure	 1	 the	 lesion	 looks	 as	 ischemic	why	 it	 is	 curious	
that	 the	 authors	 classify	 the	 event	 as	 “stroke‑mimic”.	
Hyperintensity	 on	DWI	 and	 corresponding	 hypointensity	
on	ADC	suggest	cytotoxic	edema	and	thus	ischemic	stroke.	
We	should	know	after	which	interval	 the	lesion	completely	
disappeared	and	if	any	dynamic	changes	were	observed	until	
disappearance.

Response:	We	 have	mentioned	 that	MRI	 brain	 done	 at	
presentation	showed	hyperintensity	of	left	globus	pallidus	with	
cytotoxic	edema.	Though	cytotoxic	edema	is	commonly	seen	
associated	with	 ischemic	 stroke,	many	other	 nonischaemic	
conditions	 also	 cause	 cytotoxic	 edema	 primarily	 due	 to	
energy	 failure	or	 depletion.[8]	 It	 has	been	well	 described	 in	
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