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Rehabilitation Course and Specification of Dysmetria of a Patient with Ataxia, Dysmetria
and Hemiparesis Following a Strokein the Corona Radiata: A Case Presentation

Abstract

We present a case of a patient with ataxia, dysanatid hemiparesis following a stroke in the
corona radiata. The patient had an excellent @lrdourse with near resolution of symptoms in
two and a half weeks, and returned and back to Wwdigkduty and full-time a couple of weeks
later. We use a video of severeal neurologicas ttesdemonstrate and characterize the
dysmetria. Interestingly, a key characteristichaf tlysmetria appears to be different from that
seen in patients with dysmetria arising from a lsellar, thalamic or pontine lesion. We propose
a possible neurophysiologic mechanisms—damagedoetundancy of part of the
corticopontine portion of the cerebellar circuitdded in the corona radiata—respectively
responsible for this condition and recovery. We aiscuss how a simple noninvasive study of
patients with ataxia and dysmetria secondary tor@radiata, thalamic, pontine and possibly
other brain lesions may be helpful in elucidating contribution of pontocerebellar fibers and
other structures to motor control.

Introduction

For more than 100 years [1-5] and perhaps backied 9" century [6] physicians have
recognized that lesions to midbrain structuresazarse clinical cerebellar type symptoms such
as ataxia and dysmetria. These deductions wereydarty remarkable because imaging of the
brain in a living human was not available until mt¢inan half of a century later. Far from being
an interesting and valid, but arcane corner of olegy, such non-cerebellar ataxia-dysmetria
syndromes are not uncommon and may be of greaiargde to the consultant and inpatient
physiatrist. Recently, the rehabilitation coursepatients with ataxia and dysmetria secondary
to a thalamic [7] and pontine lesion [8] have bdesacribed. Here, we describe the case and
rehabilitation course of a patient with ataxia,rdgsria, and hemiparesis secondary to a lesion in
the corona radiate. We also discuss and demoastrtt a video the difference between the
dysmetria in this patient and that encounteredairepts with lesions in the thalamus [7], pons
[8] or cerebellum [9].

Case Presentation

A 55 year-old female with past medical history obdy controlled hypertension and
hyperthyroidism noticed right upper extremity and/ér extremity numbness upon waking,
progressing to impaired right-hand dexterity anid wéh foot drop. After admission, on hospital
day 2, MRI revealed a small acute infarct in thfeparietal corona radiata (Figure 1). Upon
physiatry evaluation, on day 5 after admission,dibplayed right ataxic hemiparesis with 4/5
shoulder, 3+/5 hip flexion/extension, and 2/5 dptantar flexion strength, positive Romberg
sign, right upper extremity dysmetria, inabilitygerform manipulation tasks and a steppage gait
that required a rolling walker. Re-evaluation ol 8aevealed continued discoordination and
weakness with some improvement in right upper extsedexterity and ambulation endurance.
On admission to acute rehabilitation on the tefip after the original admission to the hospital
the patient’s blood pressure was still not congablHer strength was 4+/5 for right hip flexion
and bicep flexion/extension. The patient had pestgight upper extremity dysmetria,
dysdiadochokinesia and ataxic gait. Internal medievas consulted and the blood pressure was
eventually brought into the high normal range nsitatsng five antihypertensive medications.
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Four days after admission to acute rehabilitatiengatient had only dysmetria in the right arm
with the lack of a smooth trajectory starting ableaifway through the reaching task(Video 1)
and a mild to moderate deficit in a task of tappimgright heel on the left mid-shin (Video 2)
[10]. On discharge home from acute rehabilitasdtteen days after being admitted for her
stroke, she was independent with activities ofydaring and ambulating without an assistive
device. On follow-up a month after discharge fracate inpatient rehabilitation the patient was
doing well with no falls or other problems and matlirned to work full time to her job in line
food service. Trace dysmetria remained and ambulatas mildly slow with a slightly wide
based gait.

Discussion

We describe the case of a patient with ataxia, éysa) and hemiparesis following stroke in the
corona radiata. All of these deficits improved diypiand the patient was discharged home. She
has only residual ataxia and dysmetria, and traceifraresis, allowing her to return back to
work.

It has been appreciated [11] that there is ussadfyificant improvement with corona radiata
ataxia-dysmetria syndrome. This is relevant forguyists because with such a stroke, the
patients have a rapid recovery and may be able teagk to work. Our patient worked as a food
server and returned to work without restrictionadishe been in a position requiring more
dexterity and use of fine motor skills, furtherdsgumay be warranted as to residual risk from
ataxia or dysmetria.

Features of the three non-cerebellar ataxia-dyse&gndromes are given in Table 1. There are
a number of important implications of this for {hieysiatrists (Figure 2). Physicians, therapists,
patients, and family members should be aware tpatiant could have significant gait
impairment despite little or no hemiparesis. Dutting first week or two following stroke, a
patient’s gait is usually not significantly impral/euch that they can be discharged home. We
have found that a walker is invaluable initiallpdausually, if not always, the patient progresses
to ambulating with a cane or without an assistigeise in only a couple of weeks. In a stroke

affecting a patient’s non-dominant side, the dysiaé$ usually not symptomatic. As mentioned,
returning to work is a strong possibility for thgsatients. Returning to a job with more
significant occupational hazards remains in quastiad is worthy of future study.
Tablel
Features of the three non-cerebellar ataxia dysm®tndromes
Coroni radiat: ataxie- Pontin¢ ataxie-dysmetri:- Thalamic ataxie
dysmetria-hemiparesis hemiparesis dysmetria
Ataxia Preser Preser Preser
Dysmetria 50% of way througt 30% 75%
(smooth reaching process
trajectory
lost)

Hemiparess Mild to Moderatt Mild Absen
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Recovery Full or nea full in Full or near full ~1-2 weeks Full or nea full
~2-4 weeks depending (mild hemiparesis); typically in 1-2 weeks.
on extent of hemiparesisoften good recovery in 2-4 weeks
(moderate hemiparesis)

Interestingly the “dysmetria” seen with corona eddj thalamic or pontine lesions is not true
dysmetria — the word is derived from Greek, meafmgng length” — because the patient is
able to reach the target. This is in contrast p&iwith cerebellar lesions who typically do not
reach the target. There is also difference in negcpatterns in patients with non-cerebellar
lesion for the finger-nose-finger (FNF) test: Bats with corona radiata lesions lose a smooth
trajectory about 50% through the reaching prodeasents with pontine lesions lose smooth
trajectory within the first 30% of the reachingkabut in patients with thalamic lesions, smooth
reaching is maintained until the final 20-25% ofleange reaching.

For the patient described in this case as welh&lsa prior recent cases [7, 8] and older work
[11-19], lesions were secondary to hypertensiomeihe prevalence of hypertension,
especially in the aging population, we expect thenber of cases of these non-cerebellar ataxia
dysmetria syndromes to increase.

The pontine ataxia-dysmetria hemiparesis syndr@naegood analog for a study done in
monkeys. Using isotope tract tracing in rhesuskags, Schmahmann and colleagues
demonstrated that a lesion to decussating pontoekae fibers caused contralateral dysmetria.
They suggest that unmasking of redundant or reamgaon of pontocerebellar fibers is
responsible for the rapid clinical recovery [20]here is no animal model of which we are aware
for the corona radiata ataxia-dysmetria-hemipaggisirome. We propose that our patient
sustained damage to the corticopontine portiom@icerebellar circuit located in the corona
radiata, accounting for the (at first thought) plavecal contralateral cerebellar-like signs seen in
this case (Figure 3). Based on this patient’s impneent, we suspect the corona radiata has a
redundant organization similar to the pontocerebdibers that are suspected to contribute to
pontine ataxia-dysmetria recoveriaschisis could also play a role in recovery fromnona
radiata legions. There is no animal model for tre@amic ataxia-dysmetria syndrome. The
known neural pathways shown in Figure 3 explaindlo& of hemiparesis in the thalamic ataxia-
dysmetria syndrome and also why the dysmetria itherside contralateral to the thalamic
lesion. The clinical finding of dysmetria at eraohge in the reaching process in patients with a
thalamic lesion suggests that cells in the thalaonisacts passing through the thalamus are
needed or “come online” at terminal reaching. DgBra starts earlier in the process of reaching
in patients with pontine lesions presumably duefterent tract damage, but we do currently
have an explanation as to why dysmetria seemstblater in reaching process in patients with
coronoa radiata lesions than patients with porléamns. These clinical findings can be tested
and studied in animal models. We would also preti@t lesions to other parts of the pathway
show in Figure 3 might have distinct clinical finds.

Animal lesion studies are difficult and increasingb longer possible to perform. So further
study of the corona radiata ataxia-dysmetria-heragis may come from study of human
patients. With current technology, most patientgeha high quality MRI and good clinical
workup following stroke. Combining that with higliajity video, reaching can be studied quite
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easily in these patients, even without any othermgent and compared to patients with
cerebellar lesions. Improved characterization efittiricacies of FNF test findings seen in
different non-cerebellar ataxia-dysmetria syndromeay allow physicians to better localize
lesions and support imaging studies through phlsicm. Fortuitously we have a, safe, easy,
non-invasive task from which much can be learnddss than an hour of a patient performing
controlled reaching tests.

Conclusion

Patients with corona radiata infarcts may presetiit &taxia, dysmetria and hemiparesis but
follow a different clinical course with faster amibre complete functional recovery than patients
with cerebellar or cortical lesions. Formal studylysmetria in these patients, and patients with
other non-cerebellar lesions may improve understgntie role of pontocerebellar fibers and
other midbrain structures in motor control.
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Figure 1 Acute stroke seen (arrow) in the left corona radiga) Diffusion weighted image.
(b) Apparent diffusion coefficient MRI image.
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Evaluate stroke patients for:
- Dysmetria using finger-nose-finger test
Identify when smooth guidance fails
- Ataxia by physician or physical therapy assessment
-  Hemiparesis by physician assessment

Symptoms present

Check or order imaging

Non-cerebellar lesion (see Table 1) Cerebellar lesion
- Corona radiata: acute rehabilitation 1-2 weeks or longer if more severe hemiparesis. - Expect chronic course
- Pontine with mild hemiparesis: acute rehabilitation 1-2 weels. - Worse prognosis

- Pontine with moderate hemiparesis: acute rehabilitation 2 weeks.
- Thalamic: acute rehabilitation 1 week.

194
195 Figure 2 Algorithm for diagnosis and treatment of non-celky ataxia-dysmetria syndromes.
.
Cortex (right) :
1
1
Corona T :
Radiata I
1 1: Corticoponting Fibers
A ! Thalamus 2: Pontocerebellar Fibers
. J 3: Cerebellothalamic, Fibers
: ) :
Pons 4 : 4: Thalamocorical Fibers
5 WVL: wentral lateral nucleus ofthe thalamus
2]

Cerebellum (left)

Ipsilateral
Cerebellar Outputs

196
197 Figure 3 Simplified corticocerebellar pathways involved ionacerebellar ataxia-dysmetria

198 syndromes. The schematic shows how a lesion inghecorona radiata, pons or thalamus can
199 cause left limb dysmetria and ataxia. A lesioth@®right corona radiata or pons will also cause
200 hemiparesis on the left side of the body via damadke corticospinal tracts. Damage to the
201 thalamus is predicted not to cause hemiparesis.
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Video 1 Normal reaching in the unaffected left arm. Nomesth trajectory starting about
halfway in the reaching process in the affectedtraym. (The patient gave written informed
consent for use of the videos.)

Video 2 Twelve taps in four seconds by the unaffectediégft Only eight taps in seven seconds
by the affected right leg.



