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1 	 | 	 INTRODUCTION

Nicolau	syndrome	(NS),	also	known	as	livedo-	like	der-
matitis	(LLD)	or	embolia	cutis	medicamentosa	(ECM),	
is	a	rare	but	severe	necrotizing	skin	complication	that	
often	occurs	 following	 the	 intramuscular	 injection	of	
various	drugs.	This	complication	is	especially	reported	
with	diclofenac	and	penicillin	derivatives.	Although	NS	
is	 more	 common	 with	 intramuscular	 (IM)	 injections,	
several	cases	of	this	complication	have	been	reported	
after	 subcutaneous,	 intravascular,	 and	 intra-	articular	
injections.1,2	 NS	 usually	 presents	 with	 immediate	 in-
tense	pain	after	 injection,	which	 is	often	 followed	by	
erythematosus	ecchymosis,	paresthesia,	and	 livedoid.	
Eventually,	NS	can	lead	to	various	degrees	of	necrosis	
extending	 to	 the	 surrounding	 organs,	 especially	 the	
extremities	of	the	hands,	legs,	and	fingers.2	There	are	

no	 specific	 diagnostic	 criteria	 for	 NS,	 however,	 con-
sidering	the	clinical	signs	and	taking	an	accurate	his-
tory	of	injection	help	with	the	diagnosis.3	The	possible	
mechanism	of	this	complication	seems	to	be	immune	
system	 reactions,	 vasospasm,	 thrombosis,	 and	 em-
bolism	 in	 inadvertent	 intra-	arterial	 and	 para-	arterial	
injections.2,4

The	 management	 of	 NS	 in	 the	 initial	 phase	 includes	
symptomatic	 therapy.	 With	 the	 expansion	 of	 symptoms	
in	subsequent	phases,	antibiotics,	corticosteroids,	antico-
agulants,	vasoactive	agents,	analgesics,	and	surgical	pro-
cedures	such	as	debridement,	fasciotomy,	and	skin	grafts	
should	be	adopted	for	patients.3

In	 this	 case	 report,	 we	 present	 a	 case	 of	 NS	 in	 a	
33-	year-	old	woman	after	intramuscular	administration	of	
simultaneous	injection	of	benzathine	penicillin	and	beta-
methasone	for	pharyngitis.
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Abstract
We	 present	 a	 33-	year-	old	 female	 patient	 with	 Nicolau	 syndrome	 (NS)	 who	 re-
ceived	one	injection	of	benzathine	penicillin	and	one	injection	of	betamethasone	
to	the	right	buttock,	and	one	injection	of	benzathine	penicillin	to	the	left.	NS	was	
seen	only	in	the	left	buttock,	where	it	was	intramuscularly	injected	with	penicil-
lin	benzathine	alone.
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2 	 | 	 PATIENT AND OBSERVATION

A	33-	year-	old	woman	(body	mass	index	(BMI) = 28.51 kg/
m2)	attended	the	clinic	for	sore	throat.	After	the	diagno-
sis	of	pharyngitis	was	made,	two	injections	of	benzathine	
penicillin	6.3.3.	(600,000	unit/vial	penicillin-	G	benzathine	
+	 300,000	 unit/vial	 penicillin-	G	 potassium	 +	 300,000	
unit/vial	penicillin-	G	procaine)	and	one	injection	of	beta-
methasone	were	prescribed.	The	patient	had	no	history	of	
drug	allergy,	and	she	had	received	penicillin	in	less	than	
a	month.

First,	 benzathine	 penicillin	 and	 betamethasone	 were	
injected	concurrently	 into	 the	right	buttock,	and	the	pa-
tient	 had	 no	 complaints.	 Then,	 the	 other	 benzathine	
penicillin	 injection	was	administered	 to	 the	 left	buttock.	
Following	the	second	injection	to	the	left	buttock,	she	ex-
perienced	 intense	 pain	 that	 extended	 to	 the	 legs	 on	 the	
same	day.	After	a	few	minutes,	she	experienced	paresthe-
sia	in	both	hands	and	progressive	numbness	in	both	legs.	
Notably,	 this	complication	was	seen	only	 in	 the	 left	but-
tock,	where	it	was	intramuscularly	injected	with	penicillin	
benzathine	alone	and	did	not	occur	 in	 the	right	buttock	
coadministered	with	betamethasone.	A	warm	compressor	
was	 applied	 to	 relieve	 the	 pain	 in	 the	 injection	 site.	 On	
orthopedic	examination,	the	sensory	functions	and	motor	
abilities	were	normal.	The	nurse	ensured	the	proper	disin-
fection	and	location	of	the	injection	site	and	aspiration	of	
the	syringe	before	injection.	After	the	sensory-	motor	sys-
tem	was	confirmed	to	be	normal,	ibuprofen	(400 mg	every	
8 hours)	was	prescribed,	and	the	patient	was	discharged	
with	personal	consent.	After	four	days,	she	returned	to	the	
clinic	with	very	severe	and	prolonged	pain	and	extensive	
discoloration	of	the	area,	along	with	blisters	in	the	injec-
tion	site	(Figure 1).

Accordingly,	she	underwent	magnetic	resonance	imag-
ing	(MRI)	and	color	Doppler	sonography	because	the	lum-
bosacral	region	was	normal.	However,	the	echogenicity	of	
subcutaneous	 fat	 was	 elevated,	 which	 favors	 inflamma-
tion	 (cellulite).	 No	 evidence	 for	 collection	 or	 hematoma	
was	reported.

Twenty-	three	days	after	the	injection,	the	patient's	pre-
sentations	were	as	follows:	intense	swelling	and	reticular	
bruising	 of	 the	 left	 buttock,	 localized	 infection	 followed	
by	bursting	of	the	localized	blisters,	and	persistent	severe	
pain	(Figure 2).

Topical	Elase®	 (Pfizer),	zinc	oxide,	silver	sulfadiazine,	
and	oral	cephalexin	were	prescribed	to	manage	the	com-
plications.	The	patient	did	not	have	a	fever	during	this	pe-
riod.	 Improvement	was	observed	 in	 the	patient's	clinical	
condition,	 but	 the	 injection	 site	 gradually	 progressed	 to	
necrosis	(Figure 3).

Forty-	two	 days	 after	 the	 injection,	 the	 patient	 had	
normal	 vital	 signs	 and	 underwent	 general	 anesthesia	 to	

debride	the	necrotic	tissue	with	a	surface	of	3 × 4 cm2	and	
a	depth	of	approximately	1.5 cm.	Three	days	later,	debride-
ment	 was	 reperformed.	 Sonography	 and	 MRI	 indicated	
no	damage	to	the	femoral	and	sciatic	nerves	and	normal	
blood	flow	to	the	femoral	vein	and	obturator	artery.

Once	more,	for	the	third	time,	the	patient	underwent	
debridement	under	general	anesthesia	on	day	48	after	the	
initial	drug	injection.	Vital	signs,	biochemical	tests,	com-
plete	blood	count,	and	electrolytes	were	normal.	Topical	
hydrocortisone,	oral	acetaminophen,	and	cephalexin	were	
prescribed,	and	the	patient	was	discharged	on	day	49.

3 	 | 	 DISCUSSION

Although	Nicolau	syndrome	is	an	extremely	rare	complica-
tion,	 it	can	be	very	catastrophic	 following	parenteral	drug	
injection.5	Unfortunately,	there	is	no	specific	test	for	the	di-
agnosis	of	 this	complication,	and	 its	etiology	 is	unknown.	
However,	 ischemia	 caused	 by	 secondary	 vasospasm	 fol-
lowing	 needle	 prick,	 embolism	 of	 the	 injection	 contents,	
or	 pressure	 on	 the	 surrounding	 vessels	 may	 be	 involved	
in	 its	 pathogenesis.6	 Paying	 attention	 to	 the	 appropriate	
injection	 site,	 route	 of	 administration,	 type	 of	 prescribed	
medication,	drug	preparation,	and	needle	gauge	could	help	
prevent	Nicolau	syndrome.	In	the	case	of	reconstitution	of	
vials	containing	powder	such	as	penicillin,	the	vial	contents	
must	be	uniform	after	dilution.	It	is	difficult	to	ensure	that	
the	injection	is	intramuscular	because	of	the	large	amounts	
of	adipose	 tissue,	especially	 in	 the	abdomen	and	buttocks	
of	most	overweight	people.	Therefore,	the	BMI	of	patients	
is	an	important	contributor	to	the	occurrence	of	complica-
tions,	and	choosing	the	right	size	needle	and	injection	site	
is	crucial.7	Accordingly,	our	case	had	some	risk	factors.	She	

F I G U R E  1  Injection	site	4 days	after	the	injection
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was	overweight	with	a	BMI	of	28.51 kg/m2,	female	sex	and	
age	range;	as	NS	has	been	mostly	reported	in	females	and	in	
the	age	range	of	30–	40 years	old	(4).

Since	there	are	no	available	laboratory	tests	or	specific	
criteria	for	NS,	before	making	a	definitive	diagnosis	of	NS,	

all	other	differential	diagnoses	should	be	ruled	out.	Topical	
reaction	to	the	drug,	compartment	syndrome,	necrotizing	
fasciitis,	 vasculitis,	 fat	 embolism,	 cellulitis,	 and	 Hoigne	
syndrome	are	the	most	important	differential	diagnoses.3	
Generally,	an	immediate	postinjection	reaction	in	the	in-
jection	site,	along	with	ruling	out	other	differential	diag-
noses,	 could	 lead	 to	 the	 diagnosis	 of	 NS.8	 Furthermore,	
blood	tests,	electrocardiography	(ECG),	computerized	to-
mography	(CT)	scans,	sonography,	and	biopsy	are	among	
the	 diagnostic	 measures	 that	 help	 make	 a	 more	 reliable	
diagnosis.3,6,9,10

Given	that	in	this	case,	NS	was	diagnosed	too	late;	the	
therapeutic	measures	were	only	symptomatic.	Therefore,	
NS	led	to	tissue	necrosis,	and	the	symptoms	persisted	for	
quite	 a	 long	 time.	 Early	 diagnosis	 and	 the	 adoption	 of	
prompt	 supportive	 therapeutic	 measures	 are	 fundamen-
tal	 for	 preventing	 and	 managing	 NS.	Typically,	 systemic	
glucocorticoids	 and	 analgesics	 are	 prescribed	 for	 these	
patients.8,9,11	 Anticoagulant	 agents	 (e.g.,	 subcutaneous	
heparin	 or	 enoxaparin),	 blood	 diluents	 (e.g.,	 oral	 pent-
oxifylline),	or	vasodilators	 (e.g.,	 systemic	alprostadil	and	
transdermal	nitroglycerine)	may	be	used	to	accelerate	the	
recovery	 process.8,9,12,13	 Furthermore,	 hyperbaric	 oxygen	
therapy	has	a	role	in	accelerating	the	healing	process.14

As	 mentioned	 in	 our	 patient,	 this	 complication	 did	
not	occur	 in	 the	buttock	coadministered	with	betameth-
asone.	Therefore,	it	is	presumed	that	early	administration	
of	 corticosteroids	 plays	 a	 preventive	 role	 in	 attenuating	
this	complication.	It	seems	that	in	addition	to	their	ther-
apeutic	 role,	 glucocorticoids	 can	 be	 used	 as	 an	 effective	
preventative	measure	in	this	syndrome.	Although	it	is	not	
suggested	to	consider	corticosteroids	as	a	general	recom-
mendation	for	anyone	receiving	such	injections,	because	
of	the	rarity	of	NS	and	adverse	effects	of	corticosteroids,	
healthcare	staff	should	be	aware	of	the	potential	benefit	of	
fast	implementation	of	corticosteroids	in	cases	diagnosed	
with	NS.

There	are	several	case	reports	of	NS	following	the	ad-
ministration	 of	 benzathine	 penicillin.	 For	 example,	 an	
intramuscular	injection	of	this	drug	in	a	4-	year-	old	child	
8 h	after	the	injection	eventually	resulted	in	amputation	of	
the	lower	limb.15	Recently,	two	case	reports	of	NS	follow-
ing	intramuscular	injection	of	benzathine	penicillin	have	
been	 reported	 as	 an	 ischemic	 necrotic	 event	 that	 occurs	
iatrogenically	for	the	skin	and	deeper	tissues.16	Therefore,	
it	is	necessary	for	physicians	to	consider	this	complication	
in	 parenteral	 injections,	 especially	 intramuscular	 injec-
tions,	in	cases	of	severe	pain	at	the	injection	site.

More	crucial	than	a	quick	diagnosis	is	the	correct	diag-
nosis	of	NS.	Since	there	is	no	special	diagnostic	test	for	NS,	
the	definite	diagnosis	 requires	 ruling	out	other	differen-
tial	diagnoses	and	extensive	laboratory	and	clinical	eval-
uations.	 Furthermore,	 clinical	 consultations	 from	 other	

F I G U R E  2  Injection	site	23 days	after	the	injection

F I G U R E  3  Injection	site	42 days	after	injection



4 of 5 |   MOJARRAD et al.

specialists	are	vital	to	ensure	the	true	diagnosis	fully.	As	a	
result,	the	absence	of	either	of	these	parameters	can	lead	
to	 misdiagnosis	 or	 delayed	 diagnosis	 of	 this	 syndrome,	
which	 occurred	 in	 our	 patient.	 Moreover,	 in	 such	 cases,	
promptly	initiating	medical	interventions	is	of	the	utmost	
importance.

Future	studies	should	focus	on	the	effectiveness	of	cor-
ticosteroids	in	different	phases	of	NS,	from	the	first	min-
utes	 after	 injection	 to	 the	 following	 days	 or	 weeks	 after	
injection.	 Additionally,	 the	 development	 of	 diagnostic	
tools	and	techniques	is	needed	to	determine	the	etiology	
of	 NS	 vasculopathy,	 such	 as	 embolism,	 vasospasm,	 and	
thrombosis.	As	NS	can	 lead	 to	serious	health	 issues	and	
even	mortality,	any	attempt	toward	the	faster	diagnosis	of	
this	syndrome	would	be	worthwhile.

Although	this	case	report	opens	a	new	window	in	the	
management	of	patients	with	NS,	care	must	be	taken	in	
interpreting	 what	 has	 happened	 to	 the	 patient.	 In	 other	
words,	 in	 addition	 to	 the	 simultaneous	 employment	 of	
betamethasone,	 other	 therapeutic	 measures	 taken	 for	
the	 patient	 could	 have	 contributed	 to	 the	 patient's	 out-
come,	which	we	could	not	evaluate	them	retrospectively.	
Therefore,	 the	 beneficial	 effects	 seen	 in	 the	 patient	 may	
not	be	attributed	solely	to	betamethasone.	These	other	pre-
ventive	 measurements,	 such	 as	 the	 better-	homogenized	
penicillin	suspension,	a	needle	with	proper	length,	and	an	
appropriate	injection	technique	such	as	the	Z-	track	tech-
nique,	could	have	been	applied	 in	the	right	buttock	that	
we	were	unable	to	evaluate	them	retrospectively	(4).

4 	 | 	 CONCLUSION

Because	Nicola	syndrome	is	a	rare	complication	of	paren-
teral	administration	of	drugs,	especially	intramuscularly,	
and	there	are	no	specific	diagnostic	tests	for	it,	physicians	
should	be	suspected	 if	severe	stubbing	pain	at	 the	 injec-
tion	site	occurs.	Based	on	this	case,	corticosteroids	appear	
to	play	a	protective	role	in	preventing	this	complication.
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