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SCREENING TESTS ARE NOT ENOUGH

TO DETECT HEMINEGLECT

Manuel Alvim Leite Lopes’, Hebert Pereira Ferreira’,
Juliana Costa Carvalho’, Lidia Cardoso? Charles André3

ABSTRACT - Objective: To verify the sensitivity of the conventional subtests of the Behavioral Inattention
Test (BIT) in the diagnosis of hemineglect after stroke. Method: One hundred and two patients with ce-
rebral infarct or hemorrhage were prospectively evaluated. In 22, hemineglect was diagnosed using stan-
dard BIT criteria. The frequency of hemineglect using 6 commonly used screening subtests of this battery
was assessed. Results: Hemineglect would not be recognized in 10 patients if they were only screened us-
ing the line crossing test; this would be the case in 2 patients with the letter cancellation test; and in 4 pa-
tient with the line bisection test. Three patients would not be diagnosed even if both line crossing and line
bisection tests were used. Conclusion: Hemineglect may not be recognized with single screening tests com-
monly used. The use of a standard battery is recommended to improve diagnostic sensitivity in individuals
with various subtypes of hemineglect.
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Testes de triagem nao sao suficientes para diagnosticar heminegligéncia

RESUMO - Objetivo: Verificar a sensibilidade dos subtestes convencionais da Behavioral Inattention Test (BIT)
no diagnostico da heminegligéncia ap6s o acidente vascular cerebral (AVC). Método: Foram avaliados pros-
pectivamente 102 pacientes com AVC. Em 22 casos heminegligéncia foi diagnosticada através do BIT. A fre-
quéncia de diagndstico correto utilizando os 6 subtestes especificos desta bateria foi analisada. Resulta-
dos: 10 pacientes ndo seriam diagnosticados como heminegligentes se fossem avaliados apenas com o “line
crossing”, 2 se o teste de triagem escolhido fosse o “letter cancellation”, e 4 se utilizadssemos apenas o “line
bisection”. Além disso, 3 pacientes ndo teriam recebido o diagnéstico correto mesmo utilizando dois testes
usuais de triagem - “line crossing” e “line bisection”. Conclusdo: O uso de testes isolados de triagem pode
falhar em diagnosticar heminegligéncia ap6s o AVC. O uso de uma bateria formal de avaliacdo é necessa-
rio para identificar individuos com diferentes tipos de heminegligéncia.

PALAVRAS-CHAVE: transtornos da percep¢do, heminegligéncia, acidente cerebrovascular, diagnéstico.

After a stroke, patients may exhibit impairments
of countless types and combinations'. Hemineglect, a
cognitive-behavioral syndrome, is caracterized by an
attention defict*and is common following strokes. It
has been defined as a failure to report, orient one-
self toward, or respond to stimuli on the contralesion-
al side that cannot be attributed solely to sensory or
motor dysfunction®. Unilateral neglect doesn’t come
in a uniform way, however, being constituted by a
series of symptoms and manifestations in different
combinations®. Hemineglect is much more frequent
after a cortical or subcortical lesion of the right hemi-
sphere®. The varied nature of this syndrome makes its

identification and evaluation a complex task. Neglect
can be assessed by several tests as the Cancellation
tests”?, Line Bisection™, Drawing and Copying tests’,
Imagery test", reading of texts, description of objects
and scenes, and functional tasks. Line Bisection, Can-
cellation Test, Representational Drawing test and the
Figure and Shape Copying test are called “pencil and
paper tests” and are more frequently used because
they are simple and fast to administer.

Because of its marked clinical variability, hemine-
glect should not be evaluated by a single test™; the
use of a battery of tests that evaluates all hemine-
glect types is thus recommended. The test battery
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more commonly used to evaluate unilateral neglect
is the Behavioural Inattention Test (BIT)’.

We studied the sensitivity of the conventional sub-
tests of the BIT to diagnose hemineglect after stroke.

METHOD

We submitted patients with stroke to a wide investiga-
tion of hemineglect using the conventional part of the BIT
and we compared the sensibility of the whole battery, ac-
cording to the cutoff stipulated by its authors, with each
test alone. The objective was to verify the sensitivity of the
conventional subtests of the BIT to diagnose hemineglect
after stroke.

One hundred and two patients with right hemisphere
ischemic or hemorrhagic stroke occurring at least three
months before assessment were evaluated prospectively in
the period of January 2006 to December 2006. Time since
stroke varied from 3 to 131 months. Twenty-two patients
with hemineglect confirmed by the conventional sub-tests
of BIT and with a neuroimaging confirmatory exam were
included. Patients with significant stroke-related motor or
communication impairment precluding task understanding
or execution were excluded, as well as individuals with co-
morbidities such as Parkinson’s disease, dementia or other
degenerative diseases of the central nervous system (CNS).

Table 1. Characteristics of included patients with hemineglect.

Patient Gender Age Time from Formal
(years) onset (months) education (years)

1 F 56 5 4
2 M 54 34 12
3 M 72 3 1

4 F 63 9 5

5 F 73 39 5

6 M 57 5

7 F 55 8 o
8 F 63 10 12
9 F 67 36 5

10 M 64 36 12
" F 49 3 9
12 M 46 3 12
13 M 62 4 20
14 M 73 4 16
15 F 80 4 16
16 M 73 74 16
17 F 73 4 5
18 F 72 131 12
19 M 63 5 5
20 F 73 12 7
21 M 65 1 5
22 M 68 23 5

M, Male; F, Female
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The conventional subtests of BIT” are the Line Crossing,
Letter Cancellation, Star Cancellation, Line Bisection, Fig-
ure and Shape Copying and Representational Drawing. The
maximum score in the conventional BIT is 146; patients that
present scores below 129 are considered to have hemine-
glect. However, each subtest has a specific cutoff suggest-
ed by the authors; hence, the performance in the total bat-
tery was compared with that in each subtest. All patients
included in the study were right handed, with age varying
from 46 to 8o years (Table 1).

The Mcnemar test was used to compare the sensitivity
of the conventional subtests of the BIT failing to diagnose
diagnostic neglect in at least one case. A p value < 0.05 was
stipulated as statistically significant. The software SPSS (ver-
sion 13.0 for Windows) was used for statistics analysis.

This study was approved by the research ethics commit-
tee of the institution, and all patients agreed to participate
and signed the consent form.

RESULTS

One hundred and two patients with right hemi-
sphere stroke were assessed. Twenty-two patients
(21.6%) were considered hemineglect by the total
BIT score. All 22 hemineglect patients presented ne-
glect in the Star Cancellation, in the Figure and Shape
Copying and in the Representational Drawing. How-
ever, some patients would not be considered hemine-
glect if only some other subtests were done (Table 2).
Ten patients would not be diagnosed if only assessed
with Line Crossing, two with the Letter Cancellation,
and four with the Line Bisection. Futhermore, three
patients would not be considered hemineglect, even
if both Line Crossing and Line Bisection tests were the
only tests used.

A significant difference was only observed be-
tween Line Crossing and Letter Cancellation (p=0.03).
No significant difference was found between Line
Crossing and Line Bissection (p=0.07) or between Let-
ter Cancellation and Line Bisection (p=0.68). The test
was not applicable to Star Cancellation, Figure and
Shape Copying and Representational Drawing be-
cause they had 100% sensitivity.

DISCUSSION

Hemineglect patients present a worse outcome
following stroke®. Stroke severity and the presence
of unilateral neglect are independently related to
a worse prognosis in activities of daily living (ADL),
greater morbidity and lethality rates, and prolonged
hospital stay'. Different types of neglect exist, which
vary according to the lesion location™. The syndrome
can be classified according to the primarily impaired
system: sensory neglect, motor neglect (action and in-
tention disorder of movement), and representacional
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Table 2. Results in diverse subtests of the Behavioral Inattention Test (BIT)

Line' Letter? Star3 Figure? Line* Drawing? BIT
Patients crossing cancellation cancellation shape copying Bisection test (total)

1 N Y Y Y Y Y 112
2 Y Y Y Y N Y 88
3 Y Y Y Y Y Y 37
4 N Y Y Y Y Y 70
5 Y Y Y Y Y Y 78
6 Y Y Y Y Y Y 27
7 N Y Y Y Y Y 50
8 N Y Y Y N Y 19
9 Y \4 Y \4 Y Y 86
10 N Y Y Y Y Y 83
1 N Y Y Y N Y 12
12 Y Y Y Y Y Y 44
13 Y Y Y Y Y Y 48
14 Y Y Y Y Y Y 38
15 Y Y Y Y Y Y 89
16 Y N Y Y Y Y 103
17 Y N Y Y Y Y 108
18 N Y Y Y Y Y 102
19 N Y Y Y N Y 121
20 N \4 Y \4 Y Y 91
21 Y Y Y Y Y 97
22 N Y Y Y Y Y 95

Y, considered hemineglect; N, not considered hemineglect; 'Significant difference between line crossing and letter cancellation (p=0.03 / McNe-
mar test); no significant difference between line crossing and Line bissection (p=0.07 / McNemar Test); *Significant difference between letter can-
cellation and line crossing (p=0.03 / McNemar test); no significant difference between letter cancellation and line bissection (p=0.68 / McNemar
Test); 3Test not applicable; “No significant difference between line bissection and line crossing (p=0.07 / McNemar Test); or with letter cancellation

(p=0.68 / McNemar Test).

neglect (disorders of mental representation). Also,
it can be classified according to the affected spatial
domain in personal and extra-personal neglect™.

In our study, using the cut-off value stipulated by
the authors of BIT?, 21.6% of stroke patients in the
present series were considered hemineglect. Those re-
sults are in agreement with data obtained by a meta-
analysis"in which the hemineglect frequency varied
from 13 to 82% after right hemisphere lesions.

Our study confirms that the use of a single test
to diagnose hemineglect may prove somewhat in-
sensitive and inappropriate, with potentially serious
consequences resulting from not addressing patients’
individual rehabilitation needs, as hemineglect pa-
tients frequently fail to improve with conventional
treatments’. However, our results suggest that Star
Cancellation, Figure and Shape Copying and Repre-
sentational Drawing can be useful and sensitive to
diagnose the syndrome.

194

According to Azouvi and coworkers®*, the sensi-
tivity of the Cancellation Test varies according to the
presence or absence of symbols diverting patients’
attention and with the inclusion of simple or double
targets. Star Cancellation includes symbols to divert
the attention, while in Line Crossing (Albert test)
those distracters are not included. The Letter Cancel-
lation includes both distracters and double targets.
Our results therefore confirm that the presence of dis-
tracters is an important factor increasing the diagnos-
tic sensitivity, as all patients with neglect diagnosed in
BIT would also be recognized using Star Cancellation,
with only 2 exceptions if the Letter Cancellation were
used. Why exactly the Letter Cancellation was less fre-
quent to detect hemineglect than Star Cancellation
in the present study is unknown, but this could be
related to its structured form. Ten patients would not
be recognized with Line Crossing. Previous reports
disagree as to the relative sensitivity of Cancellation
tests and the Line Bisection®**. A possible reason for
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this discrepancy is the difference between diverse
Cancellations tests used. In our study, 3 versions of
the Cancellation test were used: Line Crossing, Let-
ter Cancellation and Star Cancellation. The sensitiv-
ity of these different versions varied markedly. Four
patients were not negligent in Line Bisection. The de-
tection of hemineglect with this test was more fre-
quent than with Line Crossing but less frequent than
the Letter Cancellation and Star Cancellation tests. It
should be highlighted that cancellation tests and line
bisection cannot be used to differentiate motor and
sensitive neglect, as both require visual and manual
exploration?.

All patients with hemineglect in the BIT were de-
tected by the Figure and Shape Copying and by the
Representational Drawing Test. Although both tests
use similar tasks, they evaluate different components
of hemineglect. Figure and Shape Copying assesses
sensorial and motor neglect but is unable to distin-
guish types of neglects because it requests visual and
manual exploration simultaneously. On the other
hand, the Representational Drawing Test evaluates
representational and motor neglect but is unable to
distinguish types of neglect, since it simultaneously
requires manual exploration and intact internal rep-
resentation. Previous reports highlight problems in
the use and interpretation of Figure and Shape Copy-
ing Test and Representational Drawing Test. The in-
terpretation is somewhat subjective®; also, cognitive
impairments could also alter their results®; the two
tests may also exhibit low sensitivity when compared
with “Star Cancellation” and “Line Bisection” (57.5%
and 76.4% respectively)*. However, even considering
the subjectivity of result interpretation and the pos-
sible confounding effect of cognitive impairments,
our results did not confirm the low sensitivity of the
tests as previously reported.

In summary, hemineglect can appear and be clas-
sified in several ways. It does not constitute a unitary
syndrome, but a complex set of signs and symptoms.
It is related with worse clinical course after stroke. Its
detection and evaluation may be a complex task, and
the use of single tests can fail to diagnose hemine-
glect following stroke. The use of a formal evaluation
battery is necessary to identify individuals with differ-
ent types of hemineglect.
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