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Key Clinical Message
In	 patients	 with	 appropriate	 epidemiological	 risk	 factors,	 neurocysticecosis	
should	be	considered	as	part	of	the	differential	diagnosis	of	suprasellar	or	para-
sellar	mass	lesions.	As	neuroimaging	findings	can	be	nonspecific,	serology	may	
be	helpful,	but	when	still	in	doubt,	brain	biopsy,	and	histopathology	may	be	nec-
essary	to	make	the	correct	diagnosis.

Abstract
Neurocysticercosis	(NCC)	is	a	well-documented	central	nervous	system	helminth	
infection	 that	 is,	 frequently	 observed	 in	 developing	 countries.	 Known	 sites	 of	
NCC	infection	include	the	highly	vascular	gray-white	matter	junction,	basal	cis-
tern,	brain	parenchyma,	subarachnoid	space,	ventricular	system,	and	spinal	cord.	
This	case	highlights	an	uncommon	yet	intriguing	site	of	NCC	infection	within	the	
suprasellar	area,	which	presented	with	similar	clinical	and	imaging	characteris-
tics	as	suprasellar	masses	or	lesions.	The	44-year-old	female	initially	complained	
of	headaches	and	nausea	that	persisted	for	5	years	and	progressed	to	vision	prob-
lems	and	short-term	memory	loss.	A	craniopharyngioma	was	initially	suspected,	
based	 on	 imaging	 findings	 of	 a	 partially	 calcified	 suprasellar	 tumor.	 However,	
cysticercosis	was	confirmed	by	histopathology	and	serological	testing	positive	for	
Cysticercus	IgG	antibodies.	The	patient	was	successfully	treated	with	albendazole	
and	tapering	doses	of	steroids,	which	improved	her	presenting	symptoms	and	re-
solved	prior	imaging	findings.	This	case	serves	as	a	reminder	to	consider	NCC	in	
the	differential	diagnosis	of	sellar	and	suprasellar	masses	or	lesions,	particularly	
when	an	epidemiologic	risk	factor	is	present.
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1 	 | 	 INTRODUCTION

Neurocysticercosis	 (NCC)	 is	 a	 helminthic	 infection	
of	 the	 central	 nervous	 system	 that	 is	 mostly	 observed	
in	 developing	 countries	 in	 the	 setting	 of	 poor	 sanitary	
conditions.	 Anatomically,	 NCC	 can	 be	 parenchymal,	
extra-parenchymal,	 or	 both.	 NCC	 typically	 affects	 the	
highly	 vascular	 gray-white	 matter	 junction,	 basal	 cis-
tern,	brain	parenchyma,	 subarachnoid	space,	ventricu-
lar	 system,	 or	 spinal	 cord.	 Rarely,	 NCC	 can	 also	 affect	
the	suprasellar	regions	and	mimic	clinical	and	radiolog-
ical	manifestations	of	noninfectious	suprasellar	lesions,	
space-occupying	 masses,	 and	 malignancies.1,2	 This	
unique	 presentation	 of	 NCC	 is	 easily	 missed,	 misdiag-
nosed,	 and	 often	 not	 considered	 by	 clinical	 providers.	
NCC	is	a	neglected	tropical	disease	and	results	in	signif-
icant	comorbidity	when	undiagnosed.3	Here,	we	explore	
the	 diagnostic	 challenges	 of	 a	 patient	 who	 presented	
with	 a	 suprasellar	 mass	 lesion	 initially	 thought	 to	 be	
craniopharyngioma	 but	 later	 confirmed	 to	 be	 NCC	 on	
histopathology.

2 	 | 	 CASE REPORT

This	 was	 a	 44-year-old	 female	 who	 was	 referred	 to	
our	 hospital	 due	 to	 persistent	 headaches	 and	 nausea	
for	 5	years.	 She	 reported	 progressively	 worsening	 vi-
sion	 in	 both	 eyes,	 as	 well	 as	 short-term	 memory	 loss	
over	 this	 time	 period.	 She	 had	 an	 MRI	 of	 the	 brain	 at	
an	 outside	 facility	 which	 showed	 a	 suprasellar	 mass	
with	 calcifications.	 This	 was	 thought	 to	 represent	 a	
craniopharyngioma	 requiring	 neurosurgical	 evalua-
tion	and	intervention,	so	the	patient	was	referred	to	our	
institution.	 The	 patient	 was	 originally	 from	 Honduras	
and	 moved	 to	 the	 United	 States	 about	 20	years	 prior.	
Since	 then,	 she	 frequently	 traveled	 back	 and	 forth	 to	
Honduras.	She	had	no	 fevers,	night	 sweats,	 rash,	oral,	
or	genital	ulcers,	weight	loss,	or	sick	contacts.	She	had	
no	 other	 significant	 medical	 history,	 had	 no	 pets,	 and	
denied	tobacco	smoking.

On	 admission,	 her	 vital	 signs	 were	 within	 normal	
limits.	 A	 physical	 exam	 was	 significant	 for	 decreased	
peripheral	 vision	 in	 both	 eye	 fields,	 but	 no	 other	 neu-
rological	focal	deficits	were	identified.	Formal	eye	exam	
by	ophthalmology	did	not	show	any	signs	of	ocular	cys-
ticercosis.	Initial	laboratory	revealed	a	white	blood	cell	
count	of	7000	cells/mcL,	hemoglobin	of	12	g/dL,	plate-
lets	of	333,000	cells/mcL,	creatinine	of	1	mg/dL,	glucose	
of	109	mg/dL,	aspartate	aminotransferase	of	111	units/L,	
and	 alanine	 aminotransferase	 of	 149	units/L.	The	 only	
hormonal	 deficiencies	 identified	 were	 low	 cortisol	

of	 1.1	mcg/dL	 and	 low	 adrenocorticotropic	 hormone	
(ACTH)	of	5.8	pg/mL.	MRI	of	 the	brain	 showed	a	par-
tially	 calcified	 suprasellar/parasellar	 mass	 with	 both	
solid	and	cystic	components,	 the	 largest	segment	mea-
suring	approximately	1.0	×	1.3	cm	in	the	right	parasellar	
region	(Figure 1A,B).

The	patient	underwent	a	right-sided	pterional	craniot-
omy	for	resection	of	the	mass,	which	was	found	to	be	sig-
nificantly	adherent	to	all	surrounding	vascular	and	neural	
structures,	including	the	optic	chiasm,	which	was	consid-
ered	 to	 be	 quite	 unusual.	 Intraoperative	 frozen	 sections	
were	obtained	which	showed	fibrotic	capsule	and	inflam-
mation,	and	the	possibility	of	a	craniopharyngioma	cap-
sule	was	entertained.	The	surgery	was	 later	aborted	due	
to	 the	unusual	characteristics	of	 the	mass,	but	 the	optic	
chiasm	was	decompressed	and	additional	tissue	samples	
were	 sent	 for	 histopathology.	The	 permanent	 tissue	 sec-
tions	 showed	 no	 squamous	 or	 basaloid	 epithelium,	 wet	
keratin,	or	stellate	reticulum.	Instead,	they	showed	a	non-
viable,	partially	calcified	lesion.	The	Periodic	acid–Schiff	
(PAS)	stain	highlighted	the	layers	of	a	cyst	wall,	which	was	
compatible	with	Cysticercus,	leading	to	the	final	diagno-
sis	of	NCC	(Figure 2A,B).	Cytokeratin	cocktail,	B-catenin,	
and	BRAF	V600E	immunohistochemical	studies	were	all	
negative.

Based	 on	 these	 findings,	 additional	 serological	 test-
ing	 was	 requested.	 Cysticercus	 IgG	 antibody	 testing	 via	
western	 Blot	 (Quest	 Diagnostic-Infectious	 disease,	 Inc)	
was	positive	with	50,	42–39,	and	24	kilodaltons	(Kd)	spe-
cific	bands	present.	According	to	the	test	instrument,	the	
detection	of	antibodies	 to	any	 six	 specific	 Taenia solium	
glycoprotein	 bands	 of	 molecular	 weights	 50,	 42–39,	 24,	
21,	18,	and	14	Kd	is	 interpreted	as	a	positive	result.	Our	
patient	had	antibodies	to	three	out	of	six	specific	bands.	
Enzyme-linked	immunoelectrotransfer	blot	was	not	sent,	
given	pathology	did	confirm	the	diagnosis.	Echinococcus	
IgG	antibody	testing	was	positive	but	the	Western	Blot	was	
negative.	This	was	felt	to	represent	cross-reactivity.4

The	 patient	 was	 started	 on	 treatment	 for	 NCC	 with	
albendazole	400	mg	twice	daily	by	mouth	for	a	 total	of	
10	days,	as	well	as	a	dexamethasone	taper	course	(start-
ing	with	6	mg	daily	by	mouth	 for	5	days,	 then	decreas-
ing	the	dose	by	2	mg	every	3	days	until	completion).	The	
patient	 had	 significant	 improvement	 with	 complete	
resolution	of	her	headaches,	nausea,	and	visual	 symp-
toms	 upon	 discharge	 from	 the	 rehabilitation	 center.	
However,	she	had	continued	difficulty	with	 immediate	
memory,	short-term	memory,	and	working	memory	for	
a	few	years	before	returning	to	her	baseline.	Six	months	
after	antiparasitic	treatment,	a	repeat	MRI	of	the	brain	
showed	 resolution	 of	 the	 previously	 seen	 suprasellar	
cystic	mass	(Figure 3A,B).
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3 	 | 	 DISCUSSION

NCC	is	 the	most	common	parasitic	 infection	of	 the	cen-
tral	nervous	system	and	is	caused	by	the	larvae	of	Taenia 
solium,	 a	 pork	 tapeworm	 parasite	 endemic	 in	 many	 de-
veloping	 countries.5	 NCC	 can	 cause	 nonspecific	 symp-
toms	such	as	seizures,	headaches,	and	focal	neurological	
deficits,6	and	this	vague	clinical	presentation	can	make	it	

challenging	 to	 successfully	 diagnose.	 As	 a	 result,	 many	
cases	of	NCC	have	been	misdiagnosed	as	hydrocephalus,	
arachnoid	 cysts,	 or	 craniopharyngioma.2,5,7–9	 Moreover,	
the	relatively	obscure	suprasellar	location	of	a	neurocyst-
icercosis	lesion	can	render	neuroimaging	imprecise,	with	
the	potential	risk	of	missing	or	mischaracterizing	these	le-
sions.2	Our	case	 is	one	of	 the	very	 few	reported	cases	of	
NCC	presenting	as	a	suprasellar	mass.	A	literature	review	

F I G U R E  1  (A)	T2	axial	brain	MRI	
shows	the	parasellar	mass	lesion	with	
arrows	pointing	at	areas	of	hypo	intensity	
suggestive	of	calcifications.	(B)	T1	
Sagittal	brain	MRI	view	shows	a	partially	
calcified,	ring-enhancing	1.0	×	1.3	cm	
suprasellar	mass	with	both	solid	and	
cystic	components.

F I G U R E  2  (A)	PAS	stain	showing	the	dead	Cysticercus	cyst	wall,	(blue	arrow).	Magnification	×10.	(B)	Hematoxylin	and	eosin	stain	
showing	the	layers	of	the	Cysticercus	cyst	wall	from	top	to	bottom:	outer	cuticular	layer	with	hair-like	protrusions	(blue	arrow),	middle	
syncytial	layer	which	is	not	obvious	here	due	to	degradation	and	the	inner	reticular	layer	with	mineral	deposits	(black	arrow).	Magnification	
×400.

(A) (B)

F I G U R E  3  (A)T1	axial	post-contrast	
brain	MRI	6	months	after	antiparasitic	
treatment	shows	complete	resolution	
of	the	previously	seen	suprasellar	cystic	
mass.	(B)	T1	Sagittal	post-contrast	brain	
MRI	view	6	months	after	antiparasitic	
treatment	shows	complete	resolution	
of	the	previously	seen	suprasellar	cystic	
mass.
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of	previously	published	extra-parenchymal	neurocysticer-
cosis	presenting	as	suprasellar	mass	is	shown	in	Table 1.

The	diagnosis	of	NCC	is	usually	made	with	a	combina-
tion	of	neuroimaging,	clinical	findings,	and	serology.	The	
serologic	 test	 of	 choice	 is	 enzyme-linked	 immunoelec-
trotransfer	blot	(EITB)	with	95%	sensitivity	for	NCC,	but	
monoclonal	 antibody-based	 antigen-detection	 assays	 are	
an	 alternative	 option.10,11	 In	 certain	 situations,	 antibody	
testing	 can	 be	 falsely	 negative	 and	 even	 EITB	 can	 have	
cross-reactivity	with	other	parasitic	infections,	especially	
echinococcosis,12	as	seen	in	our	case.	In	addition,	 in	the	
Quest	 instrument	 used	 for	 our	 patient,	 a	 positive	 result	
without	reactivity	to	the	50	and	42–39	glycoprotein	bands	
may	 reflect	 cross-reactive	antibodies	 induced	by	echino-
coccosis.4	Our	patient	had	reactivity	to	both	of	these	glyco-
protein	bands	which	further	reinforced	our	NCC	diagnosis.	
There	 is	a	potential	 role	of	Next-Generation	Sequencing	
as	a	 tool	 for	 the	diagnosis	of	NCC,	especially	 in	atypical	
cases	 as	 reported	 by	 Liu	 et  al.,	 although	 more	 studies	
are	needed	in	this	area	for	utility	verification	and	valida-
tion.13	 In	our	patient,	because	pathology	 showed	a	non-
viable,	partially	calcified	 lesion	with	a	cystic	component	

and	PAS-positive	cyst	wall,	the	decision	was	made	to	treat	
for	NCC.	Antiparasitic	therapy	is	typically	warranted	for	
patients	 with	 viable	 and/or	 degenerating	 cysts	 on	 neu-
roimaging,	 regardless	of	 location.	 In	cases	where	neuro-
imaging	is	suggestive	of	<2	viable	or	degenerating	cystic	
lesions,	treatment	consists	of	albendazole	(15	mg/kg/day)	
in	 twice-daily	 doses	 for	 1–2	weeks.	 Praziquantel	 (50	mg/
kg/day)	is	added	to	albendazole	for	patients	with	>2	via-
ble/degenerating	parenchymal	cysts.14

In	conclusion,	NCC	can	masquerade	as	a	craniophar-
yngioma	 when	 affecting	 the	 suprasellar	 area.	Therefore,	
in	patients	with	epidemiological	risk	factors,	NCC	should	
be	considered	as	part	of	 the	differential	diagnosis	of	 su-
prasellar	 or	 parasellar	 mass	 lesions.	 Radiographic	 mani-
festations	of	NCC	are	varied	and	can	 lack	 specificity.	 In	
such	 cases,	 where	 neuroimaging	 findings	 are	 consistent	
but	not	diagnostic	of	NCC,	serology	(EITB)	can	be	useful	
as	 part	 of	 the	 confirmatory	 evaluation.	 Brain	 biopsy	 re-
mains	an	 important	element	of	diagnosis	 for	difficult	or	
unclear	 cases,	 and	 pathologists	 should	 specifically	 look	
for	 histopathologic	 evidence	 inclusive	 of	 NCC	 on	 tissue	
sections,	especially	in	the	context	of	epidemiological	risk.

T A B L E  1 	 Literature	review	of	all	extra-parenchymal	NCC	presenting	as	suprasellar	masses.

Age/gender
Main clinical 
presentation

Diagnosis (CT/MRI/serology/biopsy with 
Histopathology

Management 
(antiparasitic/
steroids) References

44/ Progressive	
worsening	
vision	and	
short-term	
memory	loss

MRI	showed	a	partially	calcified,	suprasellar/
parasellar	mass	with	both	solid	and	cystic	
components,	Cysticercus	IgG	antibodies	were	
positive,	path	showed	cyst	wall	compatible	
with	Cysticercus

Albendazole	&	
dexamethasone

Index	case

28/M Headaches,	
worsening	
visual	acuity

MRI	showed	cystic	lesion	in	mid	to	left	side	of	the	
suprasellar	region	extending	into	the	sellar	
region,	histopathology	report	showed	findings	
compatible	with	cysticercosis

NA Shakya	et al.1

45/F Headaches,	
worsening	
visual	acuity

MRI	with	cystic	image	in	sellar	and	suprasellar	
region;	pathology	with	parasitic	wall	&	
positive	lentil	lectin	glycoprotein	enzyme-
linked	immunoelectrotransfer	blot

NA Cuellar-Hernandez	
et al.15

39/M Headaches,	
decreased	
visual	acuity

MRI	showed	complex,	predominantly	cystic	
suprasellar	lesion.	CT	showed	partial	
calcification	of	the	lesion.	Pathology	showed	
necrotic	and	partially	calcified	tissue	along	
with	cysticerci	remnants

Deemed	not	a	candidate	
for	medical	treatment	
due	to	calcification	of	
the	cysts

Snyder	et al.8

61/F Headache CT	and	MRI	showed	multiple	intracranial	
cysts	in	the	suprasellar	area,	several	cysts	
were	removed,	and	path	compatible	with	
cysticercosis

Albendazole Ramirez	et al.16

31/F Headaches,	
deteriorated	
vision

Imaging	revealed	a	suprasellar	localization,	
autopsy	revealed	Cysticercus	cysts	in	the	
cisterns	of	the	posterior	cranial	fossa	and	
severe	lesions	of	the	pia	matter

NA Hullay	et al.17

Abbreviations:	F,	female;	IgG,	immunoglobulin	G;	M,	male;	NA,	not	available.
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