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Abstract: Aleksandr Luria described several tests of higher

motor function, including the ‘‘reciprocal coordination’’ test of

bimanual coordination. Although these tests are commonly used

to assess frontal lobe function, their specific neuroanatomic

underpinnings are not completely understood. We describe a man

with a medial frontal stroke sparing the corpus callosum with a

defect in Luria’s reciprocal coordination test but otherwise intact

motor abilities, including other tests of higher motor function.
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A leksandr Luria1 described several tests of higher
motor function, including the imitation of hand

positions, sequential motor programming (the ‘‘fist-
edge-palm’’ test), and bimanual coordination. In Luria’s
‘‘reciprocal coordination’’ test, the patient has both hands
palm down on a horizontal surface. The test is started by
closing 1 hand in a fist with the other hand remaining
open. The patient is then asked to repeatedly and
simultaneously reverse the configurations of the hands,
so that the fist is opened and the open hand closed into a
fist. Luria1 localized dysfunction on this task to either the
anterior corpus callosum or combined lesions of ‘‘pre-
motor and postcentral regions’’ of a single hemisphere.
We describe a man with a medial frontal stroke sparing
the corpus callosum with a defect in the reciprocal
coordination test but otherwise intact motor function.

CASE REPORT
A 72-year-old right-handed man presented to our

emergency department with left lower extremity weakness. Our
initial examination was notable for 3/5 weakness of the left
lower extremity and increased deep tendon reflexes in that
extremity but otherwise intact strength, sensation, and cranial

nerve function. An magnetic resonance imaging (MRI)
performed the day after admission revealed an acute stroke
in the right mesial frontal lobe sparing the corpus callosum
(Fig. 1). This lesion is centered in the supplementary motor area
(SMA) with minimal involvement of the anterior cingulate and
complete sparing of the corpus callosum. Posteriorly, this lesion
extends to involve the leg area of Brodmann’s area 4 and a small
portion of anterior Brodmann’s area 7. MR and computed
tomographic angiography demonstrated a completely occluded
right internal carotid with distal reconstitution, suggesting that
that this was an embolic event.

Further testing revealed that the patient had normal
cognition and he performed well on the Mini-Mental Status
Examination (29/30) and the Frontal Assessment Battery2

(18/18). He was completely right-handed on the Endinburgh
Handedness Inventory (score of 36).3 On his initial assessment,
he demonstrated an ideomotor apraxia in his left hand including
spatial impairments when pantomiming transitive acts. How-
ever, these deficits had resolved when he was reassessed 72 hours
later. This assessment included tests of limb kinetic apraxia
(Purdue pegboard and coin rotation tasks), transitive and
intransitive gestures, and bimanual tasks (eg, using a knife and
fork). On Luria’s tests of higher motor functions, the patient
performed well bilaterally on Luria’s fist-edge-palm test, the
manual crossed response inhibition test4 and imitating hand
positions. However, the patient demonstrated persistent diffi-
culties in performing Luria’s reciprocal coordination test. When
attempting reciprocal hand formations, his contralesional hand
consistently lagged behind his ipsilesional hand. Although this
was not formally timed, we would estimate this lag time to be
approximately half a second. This deficit was still present 1 week
later when the patient was discharged from our service.

DISCUSSION
To our knowledge, this represents the first report of

a medial frontal lesion without callosal injury disrupting
the reciprocal coordination task. This location is con-
sistent with other data from animal lesion and human
functional imaging studies, implicating the SMA as a
critically important locus in bimanual coordination.5

Although there was minimal direct anterior cingulate
cortex (ACC) involvement, the stroke did involve white
matter tracts proximate to the ACC. This is relevant as
cingulate motor areas are also involved in bimanual
coordination and may be important in modulating other
motor areas (M1 and SMA).6 Interestingly, Luria’s task
proved more sensitive to this lesion than other tests
of bimanual praxis, possibly because many of these tasks
do not involve concurrent and reciprocal movements
but rather use one hand as a stabilizer for the actions
of the other.Copyright r 2007 by Lippincott Williams & Wilkins

Received for publication May 24, 2007; accepted July 4, 2007.
From the *Department of Neurology, University of Florida College of

Medicine; and wThe Malcom Randall Veterans Affairs Hospital,
Gainesville, FL.

Disclosure: The authors report no conflicts of interest.
Reprints: Dr Benzi M. Kluger, MD, Department of Neurology,

University of Florida College of Medicine, Box 100236, Gainesville,
FL 32610-02366 (e-mail: benzi.kluger@neurology.ufl.edu).

CASE REPORT

230 Cog Behav Neurol � Volume 20, Number 4, December 2007



Stephan et al7 reported 2 patients with medial frontal
lesions who had difficulty with bimanual tasks. The first of
these patients had an astrocytoma involving the ACC (10-
mm anterior to 20-mm posterior to the AC line) with no
corpus callosum or SMA involvement. Interestingly, this
patient had severe difficulty with bimanual praxis and both
simultaneous and alternating bimanual tasks. Although
performance on the reciprocal coordination test was not
reported, we assume that this patient would likely have
performed poorly on this test. The second patient had
a slightly more anteriorly situated astrocytoma within
the ACC (20-mm anterior to the AC line) with some
involvement of both the corpus callosum and SMA.
This patient predominantly had difficulty with alternating
movements (rotating arms or legs), but had intact
bimanual tapping and praxis on formal examination.

Although Luria did not specify the exact loci of
‘‘postcentral regions’’ in his text, data from clinical lesions

and functional imaging have shown the primary somato-
sensory cortex and posterior parietal cortex (PPC) may be
involved in a network mediating bimanual function.8,9

Although there was some injury posterior to the central
sulcus, these lesions were restricted to the anterior
cerebral artery circulation and were medial to lesions
expected to directly disrupt bimanual motor function.
However, Serrien et al9 used functional MRI (fMRI) to
demonstrate that the PPC functions within a network,
including the SMA to mediate bimanual movements. It
is thus possible that the posterior medial white matter
damage in this patient also contributed to his deficits by
disturbing PPC-SMA communication.10

Despite improved imaging methodologies, our
knowledge of the localizing value of bedside tests of
higher motor and cognitive functions remains an
important clinical and research tool.11 This is particularly
true in terms of understanding many neurodegenerative
conditions, which affect these functional networks but
do not demonstrate focal lesions on routine imaging
studies.12
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FIGURE 1. MRI coronal flair, demonstrating right mesial frontal
stroke with sparing of the corpus callosum.
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