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Abstract

An 88-year-old right-handed man was admitted to our hospital for cognitive
impairment and right-sided paralysis. His head non-contrast computed tomography
(CT) showed large low-density areas (LDA) and fibrous structures in the left occipital
and temporal lobe regions. Despite the fact that it had been more than 10 years since
his stroke, rehabilitation was effective. This is a rare case in which cerebellar culmen -

substantia nigra tract assisted rehabilitation after stroke.

Keywords: cerebellar culmen, substantia nigra, tract, stroke, rehabilitation

Introduction

Early start of rehabilitation is
necessary in the treatment of paralysis
after stroke. It is effective only within a
few weeks to a few months, and its
effectiveness is limited beyond one year.
However, it has been suggested that the
duration is also affected by individual
differences due to genetic variations and

neuroplasticity [1].

If these factors were properly
assessed, rehabilitation would be more
appropriately carried out and the
quality of life of patients after stroke
would be much improved. This is
particularly good news for patients who
have not previously received adequate
rehabilitation because they have been
considered unlikely to improve further.

The purpose of the study is to
identify the factors that make post-
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stroke patients more likely to benefit
from rehabilitation, based on their

imaging findings.
Case report

An 88-year-old right-handed man
was admitted to our hospital for
cognitive impairment and right-sided
paralysis. He had suffered a stroke 14
years ago and received life-saving
treatment. He survived, but paralysis
appeared on the right side of his body.
However, he refused to wundergo
rehabilitation.

He lives alone with his sickly
wife and was discharged early as he
wanted to continue caring for her. Eight
years ago, he showed cognitive declines,
but his wife’s niece who lives nearby
supported their life. One year ago, his
wife died and he also suffered from
pneumonia. So, he was admitted to the
respiratory department of another
hospital.

After the pneumonia treatment
was completed, he was admitted to our
hospital for rehabilitation. When he was
admitted, his Mini Mental State
Examination (MMSE) showed 4/30
points. He was diagnosed as vasculares
dementia (VaD). The degree of his
paralysis was rated as scale 5 stablished

by modified Rankin Scale (mRS) [2].

He could not stand up, so he had
to crawl to get around and could not eat
on his own. Although, he was not blind,
he often did not notice us when we
stood in front of him and recognized us

only after we called him. This symptom
may have been indicative of his visual
apraxia or impaired attention function.

He was angry, often throwing
tantrums and yelling over trivial
matters. Blood tests, electrocardiogram
(ECG) and electroencephalogram (EEG)
showed no abnormal findings. This
symptom may have been indicative of
his visual apraxia or impaired attention
function. Blood tests, electrocardiogram
and electroencephalogram showed no
abnormal findings. His head non-
contrast computed tomography (CT)
showed not only large LDAs in the left
occipital and temporal lobe regions, but
also fibrous structures connecting the
cerebellar culmen to the substantia nigra
(Figure 1).

After admission, the patient was
started on 5 mg of memantine and
rehabilitation with occupational and
physical therapy. With these treatments,
his symptoms improved rapidly. He
was able to stand up with support, and
was able to eat by himself, albeit slowly.
He was also able to make eye contact
with us, although not completely
smoothly. Since two weeks after the
start of Memantine he has gradually
become able to live his daily life calmly
and without irritability. After three
months, his apraxia and attention
problems also started to improve.

One year after his hospitalization,
his MMSE was 5/30 points and mRS was
scale:4. He is now living well and
preparing to be discharged to a nursing
home while continuing his hospital stay.
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Figure 1. CT shows fibrous structures connecting the cerebellar culmen to the

substantia nigra (red oval) visualized in a patient with cognitive impairment and right

side paralysis.

Discussion and Conclusion

The main limitation of this case is
that we were not able to perform
magnetic resonance imaging (MRI) of
his brain, and there are no medical
records of his past treatments or medical
conditions. Had they been available, we
would have been able to discuss his
condition and its course in more detail.
Another limiting factor is the lack of
scrutiny and scoring of his higher brain
dysfunction.

We were unable to perform these
tests because he had severe cognitive
impairment. Although his cognitive

functioning did not improve

dramatically, it did not worsen after at
least a year, which we consider to be an
effect of the memantine. Memantine is a
non-competitive N-methyl-d-aspartate
receptor antagonist for the treatment of
Alzheimer's disease [3]. It has also been
reported that memantine improves
neuroplasticity, functional recovery,
motor recovery, arousal, fatigue,
insomnia, behavior, agitation, and
cognition, as well as cognitive function.
It has been reported to improve
neuroplasticity, functional recovery,
motor recovery, arousal, fatigue,
insomnia, behavior, agitation, and

cognition.
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Therefore, although not FDA
approved, it may also be prescribed to
patients undergoing rehabilitation after
acute and chronic acquired brain injury
brain injury [4]. His anger is considered
to be a BPSD of dementia, and
memantine may have improved this as
well. What is noteworthy in this case is
that after more than 10 years of
separation, his paralysis improved with
rehabilitation. Generally, it is better to
start rehabilitation early after a stroke. If
the patient's physical condition is stable,
rehabilitation should be started within
24 hours after stroke, or at the latest
within a week [5]. As mentioned in the
introduction, we first examined genetic
diversity as a reason for the
effectiveness of rehabilitation for him.
However, his parents had already died
and he had no siblings.

Therefore, we could not
investigate whether he has a specific
gene that maximizes the effectiveness of
post-stroke rehabilitation. Therefore, we
examine from the structure of the brain
that why his rehabilitation was
successful.

Our hospital does not have access
to MR, but we tried to find out what we
could read from the CT scan. We
focused on the structure that connects
the c cerebellar culmen to the substantia
nigra (red oval). It is well known that
the substantia nigra is one of the centers
of motor control. The cerebellar culmen
also has a similar role, and its disruption
can lead to the appearance of
parkinsonism [6].

In this case, on the contrary, it is
thought that the residual pathways
connecting these regions lubricated his
movements and assisted his
rehabilitation. Cognitive dysfunction
after stroke is usually correlated with
the volume of damage done. However,
there are also " strategic infarct locations"
that have a large impact even if the
volumes are small [7]. Based on this
idea, the cerebellar culmen-substantia
nigra tract is one of the "strategic infarct
tracts" in post-infarction rehabilitation.
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