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1 	 | 	 INTRODUCTION

Spatial	neglect	syndrome	is	frequently	misdiagnosed	and	
consequently	 undertreated.1	 It	 is	 a	 heterogeneous	 syn-
drome	characterized	by	various	symptoms	related	to	dis-
turbances	 in	 spatial	 cognition	 including	 attentional	 and	

representational	spatial	bias.2	In	children,	spatial	neglect	
syndrome	 produces	 severe	 disabilities	 in	 daily	 activities	
and	could	result	in	poor	academic	performance.3	For	this	
reason,	it	is	essential	that	spatial	neglect	syndrome	be	cor-
rectly	assessed	mainly	among	children,	so	that	early	inter-
vention	with	adequate	rehabilitation	can	be	initiated.
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Abstract
The	neurobehavioral	syndrome	known	as	spatial	neglect,	which	could	be	a	result	
of	a	brain	tumor,	is	common	but	difficult	to	diagnose	and	manage.	This	case	study	
describes	the	evaluation	of	spatial	neglect	syndrome	psychologically	in	detail	and	
also	builds	an	initial	discussion	of	the	role	of	the	Arabic	language,	which	requires	
a	right-	to-	left-	oriented	spatial	frame,	to	understand	the	severity	of	the	symptoms.	
We	report	a	case	of	spatial	neglect	syndrome	after	a	brain	tumor.	A	7-	year-	old	boy	
presented	to	the	CDC	clinics	with	a	significant	limitation	of	attention	and	very	
poor	school	achievement.	The	patient	underwent	several	neuropsychological	as-
sessments,	including	an	intellectual	IQ	test,	social	and	adaptive	behavior	testing,	
attention	deficit	hyperactivity	disorder	testing,	and	a	battery	of	neuropsychologi-
cal	tests	to	detect	the	presence	of	spatial	neglect,	as	well	as	a	psychological	inter-
view	and	observation.	We	present	a	7-	year-	old	boy	with	spatial	neglect	syndrome	
who	visited	the	primary	children's	mental	health	department.	The	additional	role	
of	the	Arabic	language	could	have	more	of	an	impact	on	the	symptoms	and	the	
proper	rehabilitation	intervention.	After	the	proper	diagnosis	and	rehabilitation	
intervention,	the	child	showed	a	good	outcome	with	regard	to	his	attention	and	
focusing	skills	as	well	as	his	school	performance.
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Although	 spatial	 neglect	 syndrome	 associated	 with	
psychological	 dysfunction	 has	 been	 well	 described	 in	
adults	with	brain	tumors,	clinical	symptoms	of	 this	syn-
drome	 associated	 with	 brain	 damage	 are	 infrequently	
reported	 in	 children.4,5	 Potential	 impairments	 that	 may	
contribute	 to	 psychological	 dysfunction	 in	 brain	 tumor	
patients	 are	 common.	 The	 literature	 reporting	 increas-
ing	survival	among	patients	with	brain	tumors	had	high-
lighted	 the	 importance	of	 rehabilitation	 interventions	 to	
treat	psychological	dysfunction	and	improve	the	quality	of	
life	in	survivors.	The	most-	reported	impairments	included	
cognitive	impairments	and	visual-	perceptual	deficits.6

This	syndrome	not	only	has	a	significant	influence	on	
the	 final	 results	 following	 brain	 tumor	 surgery	 but	 also	
has	proved	to	be	difficult	to	understand	and	treat.7	Table 1	
illustrates	just	a	few	of	the	common	cognitive	and	psycho-
logical	 impairments.	 Some	 patients	 show	 deficits	 in	 all	
these	dysfunctions,	with	a	combination	of	psychological	
and	 cognitive	 deficits	 varying	 across	 patients.	 However,	
many	show	impairments	on	only	some.

The	 results	 of	 previous	 studies	 suggested	 that	 spatial	
neglect	among	school-	age	boys	might	include	a	common	
neurophysiological	 mechanism	 with	 ADHD.8,9  The	 rela-
tionship	between	spatial	neglect	and	ADHD,	mainly	 the	
attention	 deficit	 subtype,	 remains	 controversial.	 The	 re-
sults	support	a	general	hypothesis	that	low	levels	attention	
can	exacerbate	a	spatial	bias.8

Insufficient	neuropsychological	assessments	of	spatial	
neglect	syndrome	and	differential	diagnoses	may	contrib-
ute	 to	 patients'	 poor	 rehabilitation	 outcomes.10	 For	 this	
reason,	it	is	improbable	that	a	single	psychological	assess-
ment	will	suit	all	of	these	individuals.	Instead,	a	battery	of	
standardized	psychological	scales	that	assess	the	cognitive,	

behavioral,	 social,	 and	 functional	 activities	 is	 needed	 to	
fully	evaluate	the	syndrome	in	an	individual	patient.7

2 	 | 	 AIM

Despite	 the	 vast	 scientific	 literature	 on	 spatial	 neglect	
syndrome,	very	few	Arabic	studies	have	investigated	the	
current	 clinical	 practice	 of	 spatial	 neglect	 assessments	
throughout	the	healthcare	setting.	To	the	authors'	knowl-
edge,	this	is	the	first	report	of	a	patient	with	a	brain	tumor	
who	demonstrated	spatial	neglect	syndrome.

3 	 | 	 CASE PRESENTATION

We	report	here	the	case	of	a	patient	with	spatial	neglect	
syndrome	that	commonly	arises	after	tumor	or	lesions	of	
the	 right	 hemisphere.	 This	 case	 is	 a	 7-	year-	old	 boy	 who	
has	been	diagnosed	with	cerebellar	ataxia	(dysmetria)	as	
a	complication	of	spinal	ependymoma	post-	surgical	resec-
tion.	He	was	referred	for	assessment	of	poor	attention,	to	
rule	out	ADHD,	and	of	academic	struggles	with	reading	
and	writing,	to	rule	out	learning	difficulties.

At	age	2,	he	developed	a	sudden	squint	and	vomiting,	
after	which	he	underwent	urgent	surgical	resection	of	the	
tumor	 in	 Sweden.	 No	 neuropsychological	 psychometric	
testing	had	been	done	prior	to	operation.	Moreover,	he	re-
ceived	proton	therapy	post-	operation	for	about	8 weeks.

Psychological	and	cognitive	tests	were	done	after	surgery.	
He	underwent	an	extensive	rehabilitation	program	for	about	
2 years.	His	family	moved	to	Saudi	Arabia	when	he	turned	4.

In	school,	at	the	age	of	6,	he	was	noted	to	have	poor	atten-
tion	and	boredom	and	to	struggle	with	reading	and	writing.	
He	spent	longer	than	the	usual	time	on	these	tasks,	missing	
letters,	reading	half-	lines,	and	never	finishing	a	paragraph.

He	appropriately	achieved	all	milestones	until	the	age	
of	2.	However,	 there	was	 significant	 regression	after	 the	
procedure;	he	lost	major	gross	and	fine	motor	skills	in	the	
form	of	right-	side	body	weakness,	imbalance,	and	tremor,	
had	difficulty	going	down	the	stairs	and	could	hop	on	the	
left	side	only.	No	brainstem	dysfunction,	hydrocephalus,	
seizures,	 or	 loss	 of	 consciousness	 was	 reported.	 There	
were	no	behavioral,	cognitive,	or	memory	problems	or	vi-
sual	impairment.	Brain	MRI	was	negative.	Apart	from	this,	
there	was	no	family	history	of	developmental	disabilities.

4 	 | 	 PSYCHOLOGICAL 
INSTRUMENTS

Stanford-	Binet	 Intelligence	 Test-		 Arabic	 (SBITA);	
Vineland	 Adaptive	 Behavior	 Scale-		 Arabic	 (VABSA);	

T A B L E  1 	 Possible	etiologies	for	psychological	impairments	in	
brain	tumor	patient

Cognitive	impairments

Memory

Comprehension

Attention/Concentration

Impaired	executive	function

Psychomotor	delay/Delayed	response	time

Perception	impairments:

Visuospatial	impairments

Hemineglect

Impaired	vision/Hemianopia

Emotional	impairments

Anxiety

Fear	of	falling

Fatigue
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Vanderbilt	 Scale;	 psychological	 interview	 and	 observa-
tion.	The	a)	Clock	Drawing	test,	b)	Bell	Cancellation	test,	
c)	Line	Bisection	test,	and	d)	Line	Cancelation	test	were	
used	to	detect	the	presence	of	spatial	neglect.	The	parents	
received	full,	proper	information	about	the	procedures	for	
the	psychometric	assessments.

The	 SBITA	 aimed	 to	 measure	 four	 intellectual	 areas:	
Verbal,	Abstract	and	Visual,	Quantitative,	and	Short-	term	
Memory	 and	 was	 standardized	 for	 Arabic	 community	
with	 good	 reliability	 and	 validity,	 producing	 standard-
ized	scores	with	a	mean	of	100	and	standard	deviation	of	
16 points.11

The	 VABSA	 includes	 four	 subscales:	 Socialization,	
Daily	 Living	 Skills,	 Communication,	 and	 Motor	 Skills.	
The	mean	total	score	of	the	Arabic	VABSA	was	classified	
as	 follows:	 low	 adaptive	 behavior	 (≤	 69),	 below	 average	
(70–	84),	average	(85–	115);	above	average	and	high	adap-
tive	behavior	were	116–	130	and	≥131,	respectively.

Vanderbilt	 scale	 which	 intended	 to	 assess	 the	 at-
tention	 deficit,	 hyperactivity	 disorder	 (ADHD).	 The	
Arabic	 version	 of	 the	 Vanderbilt	 diagnostic	 rating	
scale12	 was	 used.	 Recent	 studies	 support	 the	 utility	 of	
the	Vanderbilt	diagnostic	rating	scale	in	the	Arabic	pop-
ulation	as	a	diagnostic	rating	scale	for	ADHD.	The	full	
Arabic	version	of	the	Vanderbilt	ADHD	diagnostic	rat-
ing	scale	 includes	sub-	domains	which	evaluate	school	
behavior	and	performances.	Teachers	and	parents	were	
asked	 to	 rate	on	a	 three-	point	 rating	 scale	 (1	=	never,	
2	=	sometimes,	3	=	very	often)	with	total	scores	ranging	
from	0	to	38.

The	 clock	 drawing	 test	 was	 used	 originally	 to	 detect	
spatial	 neglect	 syndrome.	 Our	 patient	 was	 requested	
to	place	the	12 h	in	a	circle	(approximately	10 cm	in	di-
ameter)	with	 the	 instructions	 to	 fill	 in	 the	numbers	and	
then	set	 the	time	to	10	past	10.13 Time	pressure	was	not	
imposed.

The	bell	cancellation	test	was	used	also	to	detect	spatial	
neglect	syndrome.	This	test	was	presented	on	a	horizontal	
A4 sheet	along	with	280	distractor	symbols,	then	the	pa-
tient	was	required	to	circle	35	target	bells.	The	total	num-
ber	of	omissions	and	the	variation	between	left-	side	and	
right-	side	omissions	were	recorded.13 Time	pressure	was,	
also,	not	imposed.

The	third	test	 that	was	used	to	measure	 the	presence	
of	spatial	neglect	syndrome	is	the	bisection	test.	Four	hor-
izontal	 lines	of	 two	different	 lengths	(two	5	cm	and	two	
20	cm)	were	presented	 separately	on	A4-	size	 sheets	and	
placed	in	front	of	the	patient.	The	patient	was	then	asked	
to	mark	the	midpoint	of	the	lines.	The	bisection	sensitivity	
depends	on	the	length	of	the	line.	The	line,	and	deviation	
from	the	true	middle,	was	assessed	in	cm.

Finally,	 lines	 cancellation	 test	 is	 an	 A4	 piece	 of	
paper,	 centered	 to	 the	 patient.	 It	 embedded	 multiple	

lines,	 and	 patient	 must	 locate	 all	 that	 the	 targeted	
lines.	 Three	 or	 more	 omissions	 on	 one	 side	 indicate	
spatial	neglect	syndrome.	Time	pressure	was,	also,	not	
imposed.13

5 	 | 	 RESULTS

The	Stanford-	Binet	Intelligence	Scale	confirmed	that	the	
child	is	intellectually	within	the	average	level,	with	a	full	
IQ	 score	 of	 (=100).	 Moreover,	 the	 Vineland	 Adaptive	
Behavior	Scale,	 for	 social	 intelligence,	 indicates	 that	 the	
child	 is	 normal	 but	 low	 in	 terms	 of	 adequate	 adaptive	
behavior.	The	adaptive	behavioral	age	is	(=6 years).	The	
Vanderbilt	Scale,	which	assesses	for	attention	deficit	hy-
peractivity	 disorder	 (ADHD)	 and	 other	 psychological	
aspects,	shows	that	the	child	has	ADHD,	predominantly	
the	 attention	 deficit:	 hyperactive-	impulsive	 type	 (=	 3)	
and	attention	deficit	(=14).	Table 2 shows	the	full	results	
quantitatively.

Parents	believed	on	one	hand	that	this	new	symptom	
that	appeared	after	the	brain	tumor	surgery	was	ignored	
or	rather	misdiagnosed.	They	reported	only	attention	defi-
cit	symptoms	which	were	linked	as	well	with	poor	school	
performances.	The	parent	cited	those	difficulties	related	to	
school	achievements	as	being	the	major	problems,	mainly	
after	 moving	 to	 Saudi	 Arabia	 and	 the	 start	 of	 Arabic	
courses.	 Conversely,	 they	 underestimated	 their	 son's	 fo-
cusing	and	attention	abilities,	which	affected	his	chances	
of	attaining	the	proper	educational	achievements,	in	their	
opinion.

On	 the	 contrary,	 and	 due	 to	 the	 child's	 clinical	 case,	
the	parent	flooded	the	child	emotionally	(i.e.,	overprotec-
tion).	This	might	have	deprived	the	child	from	inquiring	
the	appropriate	behavior	and	made	the	environment	less	
stimulating.

At	the	time	of	the	clinical	observation	and	interview,	
the	child	was	shy.	According	to	his	parent,	he	had	with-
drawn	from	most	social	activities	 lately.	He	did	not	ex-
press	oppositional	behavior	during	his	 stay.	He	did	not	
exhibit	 repetitive	 behavior	 or	 limited	 interest.	 Socially,	
he	had	the	appropriate	skills,	enabling	him	to	deal	with	
all	 around.	There	 were	 no	 signs	 of	 other	 psychological	
problems.

Lastly,	the	overall	pictures	(Figure 1A,B,C,D	that	rep-
resent,	 respectively,	 the	 following:	 Draw	 clock	 test,	 Bell	
cancellation	test,	Bisection	line	test,	and	Line	cancelation	
test)	showed	that	all	the	spatial	neglect	syndrome	neuro-
psychology	tests,	which	included	the	bell	cancellation	test,	
5 cm	line	bisection	test,	20 cm	line	bisection	test,	and	line	
cancelation	test,	detected	more	symptoms	than	any	single	
test	alone	except	for	the	clock	drawing	test,	which	showed	
more	obvious	symptoms.
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6 	 | 	 DISCUSSION

To	the	best	knowledge	of	the	authors,	this	is	the	first	cog-
nitive	and	behavioral	developmental	profile	of	a	case	of	a	
child	with	spatial	neglect	syndrome	in	Saudi	society,	 in-
volving	a	full	psychometric	assessment.	It	is	a	unique	case	
because	the	patient	had	initially	been	managed	medically	

and	 referred	 to	 the	 child	 psychology	 clinic	 only	 to	 rule	
out	 the	 attention	 deficit	 type	 of	 ADHD.	 The	 profession-
als	who	most	often	reported	being	first	involved	in	diag-
nosing	spatial	neglect	syndrome	were	neuropsychologists	
and	 occupational	 therapists	 rather	 than	 medical	 doc-
tors.1 Therefore,	referring	such	patients	to	these	services	
is	recommended.

T A B L E  2 	 Summary	of	psychological	test	results	for	a	7-	year-	old	boy	diagnosed	with	cerebellar	ataxia	(dysmetria)

Stanford- Binet test (IQ)

IQ scores Standard scores Categories

Full	IQ 100 Average	(90–	109)

Verbal	IQ 86 Below	average(80–	89)

Non-	Verbal	IQ 112 High	average	(110–	119)

Working	memory	IQ 86 Below	average	(80–	89)

Vineland behavior assessment scales

Subscales Standard scores Age equivalents

Communication 99 8 years

Daily	living	skills 92 5 years

Socialization 81 6 years

Adaptive	behavioral	age 6 years

Vanderbilt rating scales (ADHD)

Subscales Standard scores Categories

Hyperactive-	impulsive	type 3 Normal

Attention	deficit 14 Deficit

Oppositional	defiant	disorder 1 Normal

Conduct	disorder 0 Normal

Anxiety/depression 2 Normal

F I G U R E  1  Spatial	neglect	tests.	(A)	
Draw	clock	test.	(B)	Bell	cancellation	
test.	(C)	Bisection	line	test.	(D)	Line	
cancelation	test

spatial neglect tests 

Draw clock test Bell cancellation test

Bisection line test Line cancelation test 

(A) (B)

(C) (D)
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In	addition	to	symptoms	of	spatial	neglect	syndrome,	
patients	 may	 have	 a	 group	 of	 cognitive,	 behavioral,	 and	
psychological	 characteristics.	 All	 may	 vary	 in	 severity	
among	affected	children.	This	can	be	seen	when	we	com-
pare	the	full	 IQ	score	with	the	subscales.	The	nonverbal	
IQ	score	was	reported	to	be	the	best	IQ	performance.	The	
verbal	IQ	and	working	memory	subscales	were	the	lowest	
cognitive	performances.	Recent	studies	showed	impaired	
working	memory	in	spatial	neglect	patients.14,15	However,	
for	such	clinical	cases,	it	is	recommended	to	use	the	non-
verbal	IQ	subscale	to	control	any	effect	of	associated	lan-
guage	impairments.

Here,	 the	 parent	 reported	 that	 the	 child's	 school	 per-
formances	showed	the	worst	results	mainly	after	the	be-
ginning	of	the	Arabic	courses	in	Saudi	Arabia.	Frequently,	
after	right	hemisphere	damage,	patients	with	spatial	ne-
glect	fail	to	orient	to	stimuli	on	the	left	side	of	a	space.13	
Unlike	 other	 languages,	 the	 Arabic	 language	 requires	 a	
right-	to-	left-	oriented	 spatial	 frame	 for	 the	 brain	 to	 cor-
rectly	 code	 different	 Arabic	 characters.	 For	 example,	
Arabic	text	is	written	and	read	horizontally	from	right	to	
left.	The	letters	of	the	alphabet	could	be	recognized	by	the	
number	 and	 position	 of	 dots,	 which	 included	 one,	 two,	
or	three	dots,	and	seemed	to	require	further	attention	to	
focus	and	read	correctly.16

Previous	 Arabic	 studies,13,17	 which	 investigated	 the	
brain	activity	during	visual	word	recognition,	revealed	dif-
ferences	processes	coding	 functions	between	Arabic	and	
Latin	reading/writing.	However,	this	does	not	mean	that	
patient	would	have	felt	better	in	any	language	apart	from	
Arabic,	but	it	seemed	that	he	could	face	more	convoluted	
and	 complicated	 coding	 processes	 in	 Arabic	 reading/
writing.	The	question	that	could	be	raised	is	whether	the	
Arabic	language	differences	can	modify	the	effects	of	spa-
tial	neglect	syndrome	that	could	be	reflected	in	school	per-
formance.	This	 important	 question	 must	 be	 investigated	
by	further	research	with	a	big	sample	that	includes	control	
subjects	for	comparison.

As	several	studies	have	acknowledged,	there	is	no	gold-	
standard	 scale	 to	 evaluate	 spatial	 neglect	 syndrome.	 For	
example,	pencil	and	paper	scales	used	to	detect	spatial	ne-
glect	could	be	misleading	due	to	co-	existing	neurological	
impairments,	such	as	motor	deficits,	which	can	often	co-	
exist	with	spatial	neglect.13

If	spatial	neglect	syndrome	is	not	diagnosed,	patients	
and	 parents	 cannot	 be	 informed	 about	 the	 possible	 risk	
and	 safety	 issues,	 as	 well	 as	 rehabilitation.13,18  The	 cur-
rent	 case	 revealed	 that	 this	 neuropsychological	 battery	
of	 tests	 improves	 the	 detection	 of	 spatial	 neglect	 syn-
drome.	Accurate	neuropsychological	assessments	of	spa-
tial	neglect	suggest	a	strong	need	for	a	multidisciplinary	
approach	and	emphasize	 the	necessity	of	 individualized	
rehabilitation	interventions.1

These	psychosocial	manifestations	are	seen	mostly	 in	
spatial	neglect	syndrome.	The	findings	may	help	the	child	
and	his	parents	feel	more	confident	about	his	intellectual	
potential	 and	 school	 performances	 abilities.	 They	 could	
also	turn	the	focus	of	the	intervention	toward	the	proper	
rehabilitation.	 Counseling	 psychological	 sessions,	 which	
were	 also	 prescribed	 to	 the	 parents,	 assisted	 in	 boosting	
the	child's	daily	living	activities.	Finally,	parents	reported	
a	 recent	 withdrawal	 of	 their	 child	 from	 social	 activity,	
which	 could	 be	 related	 to	 undetected	 mood	 challenging	
or	 emotional	 impairment!	 Therefore,	 it	 was	 further	 rec-
ommended	that	the	patient	continue	to	follow-	up	with	his	
primary	care	physician	and	the	psychology	clinic.

7 	 | 	 CONCLUSION

The	findings	of	this	report	provide	novel	insight	into	the	
specific	neuropsychological	impairment	profile	associated	
with	spatial	neglect	syndrome.	Based	on	the	lack	of	assess-
ment	for	spatial	neglect	syndrome	in	Arabic	countries,	the	
prevalence	 of	 this	 syndrome	 could	 be	 underestimated.	
Because	of	the	single-	case	study	design,	and	to	understand	
the	 role	 of	 the	 Arabic	 language	 in	 spatial	 neglect	 mani-
festations,	several	studies	with	random	samples	must	be	
conducted	and	statistical	analysis	performed.
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