Downloaded from jnnp.bmj.com on 10 October 2007

Illusory limb movements in anosognosia for
hemiplegia
Todd E Feinberg, David M Roane and Jeffrey Ali
J. Neurol. Neurosurg. Psychiatry 2000;68;511-513
doi:10.1136/jnnp.68.4.511

Updated information and services can be found at:
http://jnnp.bmj.com/cgi/content/full/68/4/511

These include:

References

This article cites 11 articles, 6 of which can be accessed free at:
http://jnnp.bmj.com/cgi/content/full/68/4/511#BIBL
5 online articles that cite this article can be accessed at:
http://jnnp.bmj.com/cgi/content/full/68/4/511#otherarticles

Rapid responses
Email alerting
service

Topic collections

You can respond to this article at:
http://jnnp.bmj.com/cgi/eletter-submit/68/4/511
Receive free email alerts when new articles cite this article - sign up in the box at the
top right corner of the article

Articles on similar topics can be found in the following collections
Other Neurology (3666 articles)

Notes

To order reprints of this article go to:
http://journals.bmj.com/cgi/reprintform
To subscribe to Journal of Neurology, Neurosurgery, and Psychiatry go to:
http://journals.bmj.com/subscriptions/

Downloaded from jnnp.bmj.com on 10 October 2007
J Neurol Neurosurg Psychiatry 2000;68:511–513

511

SHORT REPORT

Illusory limb movements in anosognosia for
hemiplegia
Todd E Feinberg, David M Roane, JeVrey Ali

Yarmon
Neurobehavior and
Alzheimer’s Disease
Center, Beth Israel
Medical Center,
Fierman Hall, 9th
Floor, 317 East 17th
Street, New York, New
York 10003, USA
T E Feinberg
Department of
Psychiatry, Beth Israel
Medical Center, 16th
Street and 1st Avenue,
New York, New York
10003, USA
D M Roane
Department of
Psychiatry and Human
Behavior, The
University of
Mississippi Medical
Center, 2500 North
State Street, Jackson,
MS 39216–4505, USA
J Ali
Correspondence to:
Dr Todd E Feinberg,
Yarmon Neurobehavior and
Alzheimer’s Disease Center,
Beth Israel Medical Center,
Fierman Hall, 9th Floor, 317
East 17th Street, New York,
New York 10003, USA
Received 17 May 1999 and
in revised form
23 September 1999
Accepted 11 November 1999

Abstract
To clarify the relation between anosognosia for hemiplegia and confabulation,
11 patients with acute right cerebral
infarctions and left upper limb hemiparesis were assessed for anosognosia for
hemiplegia, illusory limb movements
(ILMs), hemispatial neglect, asomatognosia, and cognitive impairment. Five
of 11 patients had unequivocal confabulation as evidenced by ILMs. The presence
of ILMs was associated with the degree of
anosognosia (p=0.002), with hemispatial
neglect (p<0.05), and with asomatognosia
(p<0.01). The results confirm that a strong
relation exists between anosognosia for
hemiplegia and confabulations concerning the movement of the plegic limb.
There is also a strong relation between
ILMs and asomatognosia.
(J Neurol Neurosurg Psychiatry 2000;68:511–513)
Keywords: anosognosia; confabulation; asomatognosia

It is often noticed that patients with anosognosia for hemiplegia may claim movement of the
paralysed limb. Babinski,1–2 and Babinski and
Joltrain,3 who coined the term anosognosia,
noted that one patient, when requested to
move a plegic arm, responded “Voila, c’est
fait.” Many subsequent examiners have confirmed this observation.4–9 We have suggested
the term “illusory limb movement”(ILM)10 to
describe the phenomenon. We consider it to be
a form of confabulation11 which diVers from
phantom limb phenomena in various ways.10
Some studies have shown an association
between anosognosia for hemiplegia and confabulation. For instance, Feinberg et al12 found
that patients with anosognosia for hemiplegia
and hemianopia tended to confabulate about
visual stimuli in the neglected hemispace.
However, Lu et al13 found that patients with
epilepsy undergoing anaesthesia of either
hemisphere during Wada testing produced
confabulations regarding tactile stimuli regardless of the presence or absence of anosognosia
for hemiplegia. However, as Liu et al13 pointed
out, neither of the above studies assessed for
the presence of confabulations directly concerned with the patient’s motor weakness. In
fact, confabulations directly involving the

movement of the limb have never been systematically studied.
We studied a group of patients with right
hemispheric lesions, with and without ILMs to
examine the relation between ILMs and
anosognosia for hemiplegia and related phenomena.
Methods
All patients referred to the neurobehaviour
service over a 4 year period were included in
the study if they met the following criteria: (1)
right cerebral infarction; (2) near total left
upper limb paralysis; (3) suYciently alert,
cooperative, and communicative to answer a
series of questions. A total of 11 patients
participated. All patients were examined within
1 week of onset of hemiplegia. The study was
approved by the investigational review board of
the medical centre.
Clinical data are summarised in table 1. Left
arm strength was rated on a scale of 0 to 5 utilising the criteria of the Medical Research
Council of Great Britain14 with 1 representing
minimal contraction and 0 total paralysis. Sensory impairment was assessed for pin, touch,
and position. Cognitive impairment was tested
via the mini mental state examination.15 Hemispatial neglect was measured with a 40 item
cancellation task. Anosognosia for hemiplegia
was assessed with a 10 item scale developed to
measure patients’ awareness of left arm disability (table 2). The items test for knowledge of
deficit before and during demonstration of
deficit. Responses for each item were scored as
0 if the patient showed awareness of deficit; 0.5
for partial awareness; and 1.0 for complete
unawareness or denial. The scores were
summed to produce a total score on the scale
ranging from 0 to 10. Patients were examined
for asomatognosia (denial of ownership of the
limb) via a method previously described
wherein the left arm is brought over by the
examiner into the right hemispace.16
The presence or absence of ILMs was
assessed as follows. Patients were first instructed to raise their unaVected right arm and
were asked “Is your right arm on the bed or in
the air?” Then they were told to raise their plegic left limb and asked if the left arm was on the
bed or in the air. Lastly they were told to raise
both arms and were asked about the location of
each arm.
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Table 1

Summary of clinical dates of subjects
Patients with CLMs

± ILMs

Without ILMs

Patient

1

2

3

4

5

1

2

3

4

1

2

Age
Sex
Motor strength*
Sensory impairment
PIN
Touch
Positions
Visual fields
MMSE score
Neglect score†
Anosognosia score‡
Lesion location
(right hemisphere)
Asomatognosia

64
M
1

81
F
0

78
M
1

82
F
0

84
F
0

70
M
0

79
F
0

78
F
0

44
F
0

56
M
0

82
F
0

+
+
+
LHH
16
29
10.0
TP

+
+
+
LHE
10
20
7.5
FTP

0
0
0
NL
24
0
0
F

+
+
+
LHH
24
29
3
FTP

+
+
+
LHH
21
0
2
FTP

+
+
+
LHE
26
7
4
FTP

+
+
+
LHE
18
31
1
FTP

+

+
+
+
LHE
23
28
6
FTP
BG
+

+
+
+
LHE
27
20
9
TP

+

+
+
+
LHE
21
37
6.0
FTP,Th
CR,BG
+

+

−

−

−

−

−

+
+
+
LHE
20
28
4
TPO
CR
−

14

*Based on Medical Research Council of Great Britain Criteria.
†Neglect score represents number of omitted left sided stimuli.
‡Anosognosia score ranges from 0 (no anosognosia) to 10 (maximum anosognosia).
+=Present; −=absent; +/−=ambiguous; LHH=left homonymous hemianopia; LHE=left hemiextinction; NL=normal;
MMSE=mini mental state examination (score represents total of possible 30); F=frontal; T=temporal; P=parietal; O=occipital;
Th=thalmus; BG=basal ganglia; CR=corona radiata.

Results
Of the 11 patients examined for ILMs, we
found the following: five patients reported
movement of the plegic left limb when asked to
raise the left arm alone and when asked to raise
both arms and were considered to have ILMs;
four denied movement of the limb in either circumstance and were considered not to have
ILMs. Two patients reported movement of the
left arm only when asked to raise both arms
and were considered to have a partial form of
ILMs (see discussion). Thus we compared the
first group, ILM (+) (five cases) with the
second group, ILM (-) (four cases, table 1).
ILM (+) patients had higher mean total
scores on the anosognosia for hemiplegia scale
than did ILM (-) patients (mean (SD) for ILM
(+)=7.7(1.8); ILM (-)=2.2 (1.7), and this difference was significant, (t=4.63, df=7,
p=0.002). The ILM (+) patients also had a
significantly greater degree of neglect on the
cancellation task (mean (SD) for ILM
(+)=26.8 (7.1) and for ILM (-)=9.0 (13.7)
(t=2.53, df=7, p<0.05). By contrast there was
no significant diVerence between the ILM (+)
and the ILM (-) groups in cognitive impairment as measured by the MMSE (t=−1.05,
df=7, p=0.33). A somewhat unexpected finding was that all patients with unequivocal ILMs
had asomatognosia (5/5), and all patients without ILMs lacked asomatognosia (4/4), and
these two phenomena were highly associated
(Fisher’s exact test, two tailed, p<0.01).
Table 2
1
2
3
4
5
6
7
8
9
10

Anosognosia for hemiplegia questionnaire
“Do you have weakness anywhere?”
“Is your arm causing you any problems?”
“Does it feel normal?”
“Can you use it as well as you used to?”
“Are you fearful about losing your ability to use your arm?”
“Is the sensation in your arm normal?”
“The doctors tell me that there is some paralysis of your arm. Do you agree?”
(Left arm is lifted and dropped in left hemispace.) “It seems there is some weakness. Do
you agree?”
(Left arm is lifted and dropped in right hemispace.) “It seems there is some weakness.
Do you agree?”
“Take your right arm, and use it to lift your left arm. Is there any weakness of your left
arm.

Discussion
This study confirms a relation between anosognosia for hemiplegia and confabulation. The
most severe cases of anosognosia for hemiplegia were associated with both ILMs and
asomatognosia. Patients with milder anosognosia for hemiplegia did not demonstrate either
asomatognosia or definite ILMs. Conversely,
patients who lacked ILMs had lower levels of
anosognosia for hemiplegia and did not show
asomatognosia. Whereas the degree of hemispatial neglect was statistically associated with
the presence of ILMs, marked neglect was seen
in one patient who lacked ILMs and in the two
patients with partial ILMs.
We found a strong correlation between ILMs
and asomatognosia. It stands to reason that a
patient who imagines the existence of a normal
limb contralateral to a brain lesion might disavow the actual, plegic limb. Our finding of an
association between ILMs, asomatognosia, and
anosognosia might also explain why, in some
severe cases of anosognosia, demonstration of
the patient’s weakness does not produce
increased awareness of defect. Therefore, all
patients with anosognosia for hemiplegia
should be assessed for the ability to identify the
plegic limb as their own.
Our findings have some bearing on the feed
forward hypothesis17 which posits that patients
with anosognosia for hemiplegia lack the
intention to move a plegic limb and thus
attribute immobility not to weakness but to
lack of eVort. This schema would predict that
our patients with anosognosia for hemiplegia
would deny movement of the arm. In fact, in
our study, the degree of anosognosia for hemiplegia was strongly associated with the tendency to claim movement.
Conclusions drawn from our results are
limited by the small sample. Also the operational
definition of an ILM proved to be ambiguous as
two patients confabulated movement of the plegic limb when asked to raise both limbs but did
not confabulate when asked to raise the weak
limb alone. Whereas neither of these patients
presented with asomatognosia, one had mild
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anosognosia, and both had substantial hemispatial neglect. It is possible that these partial cases
may represent a mild form of the anosognosiaconfabulation cluster or a stage of recovery from
more severe forms of anosognosia, asomatognosia and confabulation. Further study of this subgroup, possibly with longitudinal analysis, will
be required to resolve this issue.
We thank Dr David P Bernstein, for assisting with the data
analysis and Norma Kamen Bonilla for manuscript preparation.
1 Babinski J. Contribution to the study of mental disturbances
in organic cerebral hemiplegia (anosognosia). Rev Neurol
1914;12:845–8.
2 Babinski J. Anosognosia. Rev Neurol 1918;25:365–7.
3 Babinski J, Joltrain E. Un nouveau cas d’anosognosie. Rev
Neurol 1924;31:638–40.
4 Fisher CM. Neurologic fragment: II. Remarks on anosognosia, confabulation, memory, and other topics; and an
appendix on self-observation. Neurology 1989;39:127–32.
5 Weinstein EA, Kahn RL. Denial of illness. Springfield,
IL:Charles C Thomas, 1955.
6 Friedland RP, Weinstein EA. Hemi-inattention and hemisphere specialization: Introduction and historical review.

513

In: Weinstein EA, Friedland RP eds. Advances in neurology.
New York: Raven Press, 1977;1–31.
7 Nielsen JM. Agnosia, apraxia, aphasia: their value in cerebral
localization. New York:Hoeber, 1936:84.
8 Hecaen H, Albert ML. Human neuropsychology. New York:
Wiley, 1978:678–2.
9 Levine DH, Calvanio R, Rinn WE. The pathogenesis of
anosognosia for hemiplegia. Neurology 1991;41:1770–81.
10 Feinberg TE. Anosognosia and confabulation. In: Feinberg
TE, Farah M, eds. Behavioral neurology and neuropsychology.
New York: McGraw-Hill,1997:369–90.
11 Feinberg TE, Roane DM. Anosognosia, completion and
confabulation: the neutral-personal dichotomy. Neurocase
1997;3:73–85.
12 Feinberg TE, Roane DM, Kwan PC, et al. Anosognosia and
visuoverbal confabulation. Arch Neurol 1994;51:468.
13 Lu LH, Barrett AM, Schwartz MD, et al. Anosognosia and
confabulation during the Wada test. Neurology 1997;49:
1316–22.
14 Adams RD, Victor M, Ropper AH. Principles of neurology.
New York:McGraw-Hill, 1997:1389.
15 Folstein MF, Folstein SE, McHugh PR. “Mini-mental
state”: a practical method for grading the cognitive state of
patients for the clinician. J Psychiatr Res 1975;12:189–98.
16 Feinberg TE, Haber LD, Leeds NE. Verbal asomatognosia.
Neurology 1990;40:1391–4.
17 Gold M, Adair JC, Jacobs DH, et al. Anosognosia for
hemiplegia: an electrophysiological investigation of the
feed-forward hypothesis. Neurology 1994;44:1804–9.

