Case Reports

Ipsilateral hemiparesis and contralateral lower limb paresis
caused by anterior cerebral artery territory infarct
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ABSTRACT
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Ipsilateral hemiparesis is rare after a supratentorial stroke,
and the role of reorganization in the motor areas of
unaffected hemisphere is important for the rehabilitation
of the stroke patients. In this study, we present a patient
who had a subclinical remote infarct in the right pons
developed ipsilateral hemiparesis and contralateral lower
limb paresis caused by a new infarct in the left anterior
cerebral artery territory. Our case suggests that the motor
areas of the unaffected hemisphere might be reorganized
after stroke, which is important for the rehabilitation of

stroke patients.
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Supratentorial stroke causes hemiparesis on the
contralateral side of the body, since corticospinal
tracts project predominantly to the contralateral
side of the body. Ipsilateral hemiparesis caused by
supratentorial stroke is rare, and there are only some
case reports, and no population based series were
found." There are some reasons for the ipsilateral
hemiparesis, of which the cortical reorganization
within the motor areas of the unaffected hemisphere is
important for the rehabilitation of the stroke patients.?
We describe one ipsilateral hemiparesis patient, where
cortical reorganization may play an important role in
post-stroke recovery.

Case Report. A 58-year-old right-handed man
with a history of diabetes mellitus (type 2) and tobacco
abuse was admitted to our hospital because of sudden
worsening of left-sided hemiparesis and right lower
limb paresis. He presented 3 days after the onset of
symptoms. He also had difficulty in drinking water
and urine incontinence since the onset of the disease.
Upon admission, he was alert. His blood pressure was
150/90 mm Hg, and his pulse rate was 80 beats/minute.
Neurological examination showed that he had dysarthria
and difficulty in drinking water, his left upper limb and
left lower limb were graded as 3/5, and his right lower
limb were graded as 4/5, using the Medical Research
Council of the United Kingdom grading system. He
had no weakness with his right upper limb. His left
nasolabial fold was shallow, mouth was deviated to the
right side, tongue was deviated to the left side when
protruded. Left Babinski’s sign is positive, and right
Babinski’s sign is negative. Brain MRI and Diftusion
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weighted imaging showed acute infarction in the left
anterior cerebral artery territory (Figure 1A & 1B), there
was a remote infarct in the right pons (Figure 1C). Brain
MRA showed that there was obstruction of the left
anterior cerebral artery (Figure 1D). Cervical computed
tomography (CT) angiography showed that there was
plaque in the left internal carotid, and the lumen was
narrowed mildly (not shown). Cardiogram, dynamic
electrocardiogram and 2-D echocardiogram showed
unremarkable results. The patient’s weakness improved
after 7 days, but not resolved completely. The patient
was discharged to a rehabilitation hospital.

Discussion. Ipsilateral hemiparesis caused by
supratentorial stroke is rare, and there are only 10 cases
reported up to now.' Nearly 50% of the patients had
remote infarcts previously.! Almost all the published
articles reported the ipsilateral hemiparesis. The
summary of these cases is listed in Table 1. However,
our case had contralateral lower limb paresis besides
the ipsilateral hemiparesis. There are various reasons
for the ipsilateral hemiparesis according to the related
published articles. Ipsilateral projection from the

primary motor cortex is one of the causes.’ It is known
that the secondary motor area in the precentral insular
cortex innervate the face and the limbs bilaterally, so the
lesions that affect the secondary motor area may cause
ipsilateral hemiparesis; or cortical reorganization within
the motor areas of the unaffected hemisphere after a
remote infarct. It is reported that some patients may
lack the decussation of the pyramidal tracts, which is
a congenital anomaly, and these patients may also have
other cerebral malformation. Terakawa et al® reported
one patient who was found to have a right basal ganglia
hemorrhage on cranial CT and MRI developed sudden
onset right hemiparesis. Functional magnetic resonance
imaging (fMRI) showed the activation in the motor
cortex ipsilateral to the finger movements, but not
on the contralateral side. The authors also performed
sensory-evoked potentials and found that the cortical
response is ipsilateral to the side of stimulation. These
results showed that this patient has uncrossed pyramidal
tracts, which project ipsilaterally from the primary
motor cortex. This patient also had congenital scoliosis.
Kang and Choi® described a patient who was found
an acute infarct in the right middle cerebral artery

Figure 1 - Brain MRI and DWI showed A and B) acute infarction in the left anterior cerebral artery territory, C) there was a remote infarct in the right
pons, and D) brain MRA showed that there was obstruction of the left anterior cerebral artery. DWI - Diffusion weighted imaging, . MRA-

magnetic resonance angiography.
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Table 1 - Case summary of ipsilateral hemiparesis after supratentorial stroke.

Authors Cases (n)  Patients’ age  Stroke type  Stroke location Imaging Strokes
Hosokawa et al’ 1 - ICH thalamus, IC CT first
Terakawa et al® 1 62 ICH putamen CT first
Ago et al® 1 59 IS CR fMRI second
Song et al? 2 41 IS CR MRI/fMRI second
62 IN CR MRI/fMRI third
Ng et al’ 1 55 1S CR, putamen ~ MRI/DTIT first
Kang and Choi® 1 35 IS E IC, putamen MRI first
Alurkar et al® 1 55 IS CR MRI first
Saada and Antonios' 2 57 IS O, E, parietal MRI second
67 IN F MRI second
Our patient 1 58 IS F MRI first

ICH - intracerebral hemorrhage, IS - ischemic stroke, IC - internal capsule, CR - corona radiata, F - frontal, O -
occipital, DTIT - diffusion tensor imaging tractography

territory developed ipsilateral hemiparesis. Transcranial
stimulation of the cerebral motor cortex produced
motor-evoked potentials exclusively on the ipsilateral
side. This patient also had agenesis of the corpus
callosum. These results suggest that the anomalies
of the decussation of the cortico-spinal tracts can be
found in association with other cerebral anomalies.
Ng et al” reported a left corona radiate infarct patient
who developed left motor stroke. They performed the
diffusion tensor imaging tractography and found that
the uncrossed corticospinal tract could explain the
ipsilateral deficit. This patient also had progressive
scoliosis. Another possible reason for the ipsilateral
hemiparesis is that cortical reorganization within the
motor areas of the unaffected hemisphere after a remote
infarct.* Song et al’ reported 2 left corona radiate infarct
patients who developed left hemiparesis. Previously, both
of the patients had right-sided corona radiata ischemic
infarcts and experienced contralateral hemiparesis.
fMRI showed that in both of the patients, right-hand
movement could activate the left sensorimotor cortex.
However, left-hand movement could activate bilateral
sensorimotor cortex. It is suggested that functional
neuronal reorganization of the left motor areas
developed after right corona radiate infarct, and a
new infarct in the left corona radiate caused ipsilateral
hemiparesis. Ago et al® reported a similar case, fMRI
showed the ipsilateral motor area activation. Etiology
of stroke may be helpful for further investigation. There
are various etiologic stroke classification systems up to
now, the most important goal of which is to obtain
some subgroups with distinct phenotypic, therapeutic
and prognostic characteristics. The Trial of ORG 10172
in Acute Stroke Treatment (TOAST) system is one
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example of causative systems. This system is based on
clinical features, diagnostic information (CT, MRI),
extracranial carotid ultrasonography, and cerebral
angiography. In the past 2 decades, the TOAST system
is used as the gold standard classification system. The
TOAST system includes 5 major subtypes: cardiac
embolism, large artery atherosclerosis, small artery
occlusion, stroke of another determined cause, and
stroke of undetermined cause.'’ In the TOAST system,
our case is a large artery atherosclerosis patient.

In our case, the possible reason may be the cortical
reorganization. The brain MRI showed that there was a
remote infarct in the right pons, which may cause cortical
reorganization in the left motor areas. Reorganized left
motor areas could at least partly innervate left limbs,
and a new left supratentorial infarct caused ipsilateral
hemiparesis. The lesions showed by brain MRI in our
case did not include the secondary precentral insular
cortex. Although we were not able to obtain an fMRI
result, our patient had contralateral lower limb paresis,
which suggested that the pyramidal tracts crossed to
the contralateral side. Our case supports that the motor
areas of brain could be reorganized after stroke, which is
important for the rehabilitation of stroke patients.

In conclusion, ipsilateral hemiparesis is rare but
possible after a supratentorial stroke, and the possible
reasons, including the reorganization of the cortical
motor areas, are important for the rehabilitation of
stroke patients.

References

1. Saada F, Antonios N. Existence of ipsilateral hemiparesis in
ischemic and hemorrhagic stroke: two case reports and review
of the literature. Eur Neurol 2014; 71: 25-31.

www.neurosciencesjournal.org



Ipsilateral hemiparesis after supratentorial stroke ... Xu et al

. Song YM, Lee Y, Park JM, Yoon BM, Roh Jk. Ipsilateral
hemiparesis caused by a corona radiata infarct after a previous
stroke on the opposite side. Arch Neurol 2005; 62: 809-811.

. Alurkar A, Karanam L, Atre A, Nirhale S, Nayak S, Oak S.
Ipsilateral stroke with uncrossed pyramidal tracts and underlying
right internal carotid artery stenosis treated with percutaneous
transluminal angioplasty and stenting: a rare case report and
review of the literature. Neuroradiol J 2012; 25: 237-242.

. Weiller C, Chollet E, Friston K. Functional reorganization of
the brain in recovery from striatocapsular infarction in man.
Ann Neurol 1992; 31: 463-472.

. Terakawa H, Abe K, Nakamura M, Okazaki T, Obashi
J, Yanagihara T. Ipsilateral hemiparesis after putaminal
hemorrhage due to uncrossed pyramidal tract. Neurology 2000;
54:1801-1805.

6.

10.

Kang K, Choi NC. Ipsilateral hemiparesis and spontaneous
horizontal nystagmus caused by middle cerebral artery territory
infarct in a patient with agenesis of the corpus callosum. Nexrol

Sci2012; 33: 1165-1168.

. Ng A, Sitoh YY, Zhao Y, Teng EW, Tan EK, Tan LC. Ipsilateral

stroke in a patient with horizontal gaze palsy with progressive
scoliosis and a subcortical infarct. Stroke 2011; 42: E1-E3.

. Ago T, Kitazono T, Ooboshi H. Deterioration of pre-existing

hemiparesis brought about by subsequent ipsilateral lacunar
infarction. J Neurol Neurosurg Psychiatry 2003; 74: 1152-1153.

. Hosokawa S, Tsuji S, Uozumi T, Matsunaga K, Toda

K, Ota S. Ipsilateral hemiplegia caused by right internal capsule
and thalamic hemorrhage. Neurology 1996; 46: 1146-1149.
Ay H. Advances in the diagnostic of etiologic subtypes of
ischemic stroke. Curr Neurol Neurosci Rep 20105 10: 14-20.

ILLUSTRATIONS, FIGURES, PHOTOGRAPHS

Four copies of all figures or photographs should be included with the submitted manuscript. Figures
submitted electronically should be in JPEG or TIFF format with a 300 dpi minimum resolution and
in grayscale or CMYK (not RGB). Printed submissions should be on high-contrast glossy paper, and
must be unmounted and untrimmed, with a preferred size between 4 x 5 inches and 5 x 7 inches (10
x 13 cm and 13 x 18 cm). The figure number, name of first author and an arrow indicating “top”
should be typed on a gummed label and affixed to the back of each illustration. If arrows are used these
should appear in a different color to the background color. Titles and detailed explanations belong in
the legends, which should be submitted on a separate sheet, and not on the illustrations themselves.
Written informed consent for publication must accompany any photograph in which the subject can
be identified. Written copyright permission, from the publishers, must accompany any illustration that
has been previously published. Photographs will be accepted at the discretion of the Editorial Board.

WWW. neurosciencesjournal.org

Neurosciences 2016; Vol. 21 (3) 259



