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Ischemic lesionswithin the territory of the anterior cerebral artery present with a variety of clinical signs and symp-
toms. Among these, frontal alien hand syndrome is rare and easily overlooked in the acute clinical setting, but sig-
nificantly impacts on functional activities of daily life. Given its rareness, very little is known about its long-term
outcome. To shade some more light onto this issue, clinical presentation, course of rehabilitation and outcome of
two illustrative cases of frontal alien hand syndrome following anterior cerebral artery stroke are presented.Within
seven and ninemonths from symptom onset, respectively, the clinical symptoms of frontal alien hand had resolved
completely in both cases. We conclude that frontal alien hand syndrome has a favourable long-term outcome.

© 2014 Elsevier B.V. All rights reserved.
1. Introduction

According to Feinberg and colleagues two different clinical manifesta-
tions of the alien hand syndrome can be distinguished [1]. Frontal alien
hand syndromemay affect the dominant or non-dominant hand and pre-
sents with impulsive grasping, groping and compulsive manipulation of
environmental objects, all in the presence of frontal release signs [1–3].
In contrast, callosal alien hand syndrome usually affects the non-
dominant hand and presents with inter-manual intention conflict in the
absence of frontal release signs [1,3]. In the acute clinical setting a frontal
type alien hand is frequently overlooked given thewide spectrum of clin-
ical signs and symptoms to be encountered after anterior cerebral artery
stroke of the of the dominant hemisphere. Given its rareness data to
judge upon the long-term outcome of the syndrome are ambiguous
[1–3]. Here we present the clinical presentation, rehabilitative course
and outcome of two illustrative cases of frontal alien hand syndrome.

2. Case reports

2.1. Case 1

A 54-year-old right-handed Caucasian female was admitted to
the neurological rehabilitation unit six days after an acute ischemic
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stroke within the territory of the left anterior cerebral artery
(Fig. 1a and b).

At this time her neurological status revealed speech hesitation with
non-fluent, “staccato”-like speech, right hemiparesis (4/5 in the upper
extremity and 3/5 in the lower extremity on the Medical Research
Council Scale [4]) with moderate spasticity (2/4 on the modified
Ashworth scale [5]), enhanced deep tendon reflexes of the right hemi-
body with Babinski's sign, palmo-mental reflex on the right, grasping
reflex and an alien hand syndrome of the right hand. The alien hand
syndrome was characterized by an inability to release the grip of the
examiner, continuous groping and grasping for objects in her sight
(pencils, mobile phone, drinking cup) and fumbling and buttoning on
her clothes. The alien hand severely hampered her daily life activities,
e.g. the involuntary grasping and groping interfered with the prepara-
tion and execution of tooth and hair brushing or dressing. Bimanual
coordination was markedly impaired, e.g. she was unable to eat simul-
taneously with knife and fork. At times the right hand interfered with
motor actions of her left hand. She was well aware that her right hand
belonged to her (even when tested blindfolded), but expressed her in-
ability to suppress the involuntary groping and grasping movements
for a longer period of time. In an attempt to control the involuntary be-
haviour of her right hand, she clamped the hand under her thigh,
wedged it between her legs or even tried to immobilize it by putting
it into a pocket or a bag. There was no ideomotor apraxia (imitation
of meaningless gestures [6] or meaningful gestures on command), no
visual neglect (line bisection test [7]), no alexia, no writing impairment
(right hand) or tactile anomia (both hands).
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Fig. 1. Axial computed tomography images showing hypodense lesions of the anterior part of the left corpus callosum, left anterior paramedian periventricular white matter (arrow) and
adjacent paramedian cortex consistent with an ischemic lesion within the territory of the left anterior cerebral artery in case 1 (a and b) and case 2 (c and d). Coronal diffusion-weighted
image demonstrating the ischemic lesion of the anterior part of the corpus callosum and the overlying white matter in case 2 (e).
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A 9-week period of rehabilitation commenced and her progress in
recovery of daily life activities as assessed by the Functional Indepen-
dence Measure score [8] is illustrated in Fig. 2. She received daily ses-
sions of physiotherapy, occupational therapy and speech therapy over
the entire rehabilitation period. Her neurological examination at dis-
charge ten weeks after symptom onset exhibited a non-fluent speech
production, residual right leg paresis (3/5 on the Medical Research
Council Scale [4]) with moderate spasticity and grasping reflex. The
alien hand syndrome of the right hand with involuntary groping and
grasping of environmental objects was still present and hampered bi-
manual motor actions in daily life.

18 weeks after discharge (28 weeks after symptom onset) her neu-
rological status was markedly improved. Her speech was unimpaired.
There was a moderate paresis of the right leg (3/5 on the Medical
Research Council Scale [4]) with mild spasticity. The remainder of her
neurological statuswas normal. Shewas able towash, dress and prepare
meals unassisted. She walked and climbed stairs unassisted. In Fig. 2
her functional capacities in daily life activities as assessed by the
Functional Independence Measure score [8] is shown at week 28 after
symptom onset. At this time the alien hand syndrome was no longer
evident.

2.2. Case 2

A 71-year old right-handed Caucasian female was admitted to the
neurological rehabilitation unit oneweek after an acute ischemic stroke
within the territory of the left anterior cerebral artery (Fig. 1c, d and e).
Neurological examination showed non-fluent spontaneous speech pro-
duction with speech hesitation, mildly reduced impetus, paresis of the
right leg (2/5 in the lower extremity on the Medical Research Council
Scale [4]) with enhanced muscle tone (2/4 on the modified Ashworth
scale [5]), palmomental reflex on the right, grasping reflex of the right
hand, ideomotor apraxia for meaningless gestures [6] and meaningful
gestures, tactile neglect for the right hemi-body and alien hand syn-
drome of her right hand. The alien hand syndrome was characterized
by frequent impulsive reaching and grasping for objects within her
sight (grasping for objects placed on the table in front of her, fumbling
and buttoning clothes and shirts she was wearing) and difficulties to
voluntarily release objects from the right hand once grasped. The invol-
untary movements of her right hand interfered with purposeful actions
of her left hand and shewas unable to suppress them for a longer period
of time. Bimanual tasks, such as eating with cutlery or folding a shirt or
piece of paper, were severely hampered. She suffered from the unin-
tended movements of her right hand, but did not apply any strategies
to control them. Denial of ownership of the right upper limb was not
evident. There was no tactile anomia at either hand, no alexia, no visual
neglect [7] and no writing impairment (right hand).

A 18-week period of rehabilitationwith daily sessions of occupation-
al therapy, physiotherapy and speech therapy commenced. Her rehabil-
itative course is illustrated in Fig. 2. At discharge 19 weeks after her
stroke, she was able to sit and stand unsupported. She washed and
dressed with the aid of caregivers. She was able to walk with a walking
stick in her left hand for up to 20 m. She comprehended language well,
but still suffered from non-fluent speech production with problems to
initiate speech. Her neurological examination revealed a residual pare-
sis of the right leg (3/5 on the Medical Research Council Scale [4]),
grasping reflex of the right hand, ideomotor apraxia and impulsive
reaching and grasping of objects and inability to release objects once
grasped with the right hand. The involuntary movements of her right
hand still interfered with bimanual motor tasks.

18 weeks after discharge (37 weeks after symptom onset) her neu-
rological status showed non-fluent speech production, moderate pare-
sis of her right leg (3/5 on the Medical Research Council Scale [4]) and
ideomotor apraxia. Her alien hand syndrome had resolved. There was
no involuntary grasping and groping with her right hand. She had no
problems to release objects from her grasp. She washed and dressed
with assistance by her caregiver. She was able to prepare meals unas-
sisted and walked with a walking frame for up to 100 m. Her functional
status in daily life motor and cognitive activities at this time (37 weeks
after symptom onset) can be depicted from Fig. 2.
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Fig. 2.Motor and cognitive subscores of the Functional IndependenceMeasure scale for both cases of frontal alien hand syndrome over the course of neurological rehabilitation and follow-up.
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3. Discussion

The frontal alien hand syndrome is a rare clinical condition and data
upon its response to rehabilitation and long-term outcome are scarce.
Here we report two cases of frontal alien hand syndrome due to domi-
nant, e.g. left, anterior cerebral artery infarction. Both patients presented
with a right-sided hemiparesis, which was most pronounced at the
lower limb, non-fluent speech production with speech hesitation and
intact speech comprehension, and an alien hand syndrome of the dom-
inant, e.g. right, hand with impulsive grasping, groping and compulsive
manipulation of environmental objects in the presence of frontal release
signs. The involuntary movements of the right hand interfered with bi-
manual coordination in motor activities of daily life in both cases. Nei-
ther patient exhibited denial of ownership of the right upper limb.
Based on clinical presentation, the alien hand syndrome to be found in
both patients was classified as frontal type according to Feinberg and
coworkers [1]. The frontal type of alien hand can be clearly distin-
guished from the callosal type of alien hand syndrome [1–3]. Callosal
alien hand syndrome usually affects the non-dominant hand and is
characterized by inter-manual conflict in the presence of other clinical
features, such as apraxia, tactile anomia, agraphia, visual anomia, ne-
glect and alexia, with the latter commonly summarized as callosal
disconnection syndrome [9–11].

The frontal type of alien hand syndrome has been found to be asso-
ciated with lesions of the supplementary motor area, anterior cingulate
gyrus, medial prefrontal cortex and anterior corpus callosum [12,13].
The stroke-afflicted brain lesions in our two cases comprised the anteri-
or corpus callosum, anterior cingulate gyrus, supplementarymotor area
and themedial frontal cortex (see Fig. 1). Non-fluent speech production
with speechhesitation iswell-known after lesions of the supplementary
motor area and its neural connections to Broca's area [11,13]. Frontal re-
lease signs, such as enhanced grasp and palmo-mental reflexes, are fre-
quently found after lesions of both the medial frontal cortex and
supplementary motor area [12]. The lesions responsible for the frontal
alien hand syndrome – under discussion here – have not been well lo-
calized. Impulsive grasping, groping and compulsive manipulation of
objects have been described not only after lesions of the medial frontal
lobe (including the supplementary motor area) of the dominant (left)
hemisphere with or without involvement of the corpus callosum
[6,12,14,15], but also after lesions of the left anterior corpus callosum
alone [3]. A systematic study found these clinical signs to occur in
about 8% of consecutive patients admitted to a neurological ward and
in 70% of thosewhohad damage tomedial frontal areas [16]. In contrast,
lesions of the posterior body of the corpus callosum and spleniummay
cause inter-manual conflict, somatosensory deficits, tactile anomia,
agraphia, alexia, neglect and visual anomia [9–11,17]. Based on these
data it appears reasonable that the clinical symptoms of the frontal
alien hand syndrome arise from structural and functional damage to
the secondary motor areas of the medial frontal lobe (of the dominant
hemisphere) and its interhemispheric connections.

Both patients made a good clinical recovery during several weeks of
neurological rehabilitation and thereafter (Fig. 2). Seven and nine
months after symptom onset, respectively, the frontal alien hand syn-
drome had resolved completely in both patients. This observation high-
lights the favourable long-term outcome of frontal alien hand
syndrome. Literature data regarding the prognosis of frontal type alien
hand are scarce and incongruent. Some reports state no relevant im-
provement of impulsive grasping, groping and compulsive manipula-
tion of objects after up to 12 months of follow-up [1,3,12,18], while
others concluded significant symptom relief over a follow-up of 6 -

months [3,19]. Given its rareness, the question of what specific thera-
peutic strategy may be best to overcome the neurological handicap
resulting from frontal alien hand syndrome is still unanswered. Some
authors have seen growing anger and frustration in affected individuals,
which tainted rehabilitative efforts andwarranted cognitive and neuro-
psychological interventions [12]. Experience with pharmacological
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treatment is limited to platelet aggregation inhibitors or anticoagulants
given to prevent further cerebro-vascular incidents. Both patients under
discussion here showed a gradual improvement of compulsory grasping
and groping as well as bimanual motor actions in daily life activities
over time. During the rehabilitation period ergotherapy and physiother-
apy included behavioural strategies to suppress the unwanted behav-
iour of the right hand and compensate deficits in bimanual motor
actions. In particular, patients were instructed to suppress the unwant-
ed groping and grasping of the right hand and to actively involve both
hands in bimanual tasks. Bimanual tasks, such as loading the toothbrush
with paste, dressing the upper body, eating with cutlery, reading and
folding a newspaper, were actively trained with constant feedback by
therapists. However, both patients appeared to be unable to retain
these strategies and transfer them in daily life activities outside the
therapy sessions. Both patients' care-givers reported a gradual improve-
ment of the alien hand signs and symptomsduring the follow-up period
after discharge.

In conclusion, the present set of data extends our current knowledge
upon the frontal alien hand syndrome by demonstrating that it may
have a favourable long-term outcome. This information is of relevance
to both physicians and affected individuals.
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