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Rehabilitation Course and Specification of Dysmetria of a Patient with Ataxia, Dysmetria 1 
and Hemiparesis Following a Stroke in the Corona Radiata: A Case Presentation 2 
 3 
Abstract 4 
We present a case of a patient with ataxia, dysmetria and hemiparesis following a stroke in the 5 
corona radiata. The patient had an excellent clinical course with near resolution of symptoms in 6 
two and a half weeks, and returned and back to work fully duty and full-time a couple of weeks 7 
later.  We use a video of severeal neurological tests to demonstrate and characterize the 8 
dysmetria. Interestingly, a key characteristic of the dysmetria appears to be different from that 9 
seen in patients with dysmetria arising from a cerebellar, thalamic or pontine lesion. We propose 10 
a possible neurophysiologic mechanisms—damage to and redundancy of part of the 11 
corticopontine portion of the cerebellar circuit located in the corona radiata—respectively 12 
responsible for this condition and recovery. We also discuss how a simple noninvasive study of 13 
patients with ataxia and dysmetria secondary to corona radiata, thalamic, pontine and possibly 14 
other brain lesions  may be helpful in elucidating the contribution of pontocerebellar fibers and 15 
other structures to motor control. 16 
 17 
Introduction 18 
For more than 100 years [1-5] and perhaps back into the 19th century [6] physicians have 19 
recognized that lesions to midbrain structures can cause clinical cerebellar type symptoms such 20 
as ataxia and dysmetria. These deductions were particularly remarkable because imaging of the 21 
brain in a living human was not available until more than half of a century later. Far from being 22 
an interesting and valid, but arcane corner of neurology, such non-cerebellar ataxia-dysmetria 23 
syndromes are not uncommon and may be of great relevance to the consultant and inpatient 24 
physiatrist. Recently, the rehabilitation courses of patients with ataxia and dysmetria secondary 25 
to a thalamic [7] and pontine lesion [8] have been described.  Here, we describe the case and 26 
rehabilitation course of a patient with ataxia, dysmetria, and hemiparesis secondary to a lesion in 27 
the corona radiate.  We also discuss and demonstrate with a video the difference between the 28 
dysmetria in this patient and that encountered in patients with lesions in the thalamus [7], pons 29 
[8] or cerebellum [9]. 30 
 31 
Case Presentation 32 
A 55 year-old female with past medical history of poorly controlled hypertension and 33 
hyperthyroidism noticed right upper extremity and lower extremity numbness upon waking, 34 
progressing to impaired right-hand dexterity and gait with foot drop. After admission, on hospital 35 
day 2, MRI revealed a small acute infarct in the left parietal corona radiata (Figure 1).  Upon 36 
physiatry evaluation, on day 5 after admission, she displayed right ataxic hemiparesis with 4/5 37 
shoulder, 3+/5 hip flexion/extension, and 2/5 dorsi/plantar flexion strength, positive Romberg 38 
sign, right upper extremity dysmetria, inability to perform manipulation tasks and a steppage gait 39 
that required a rolling walker. Re-evaluation on day 8 revealed continued discoordination and 40 
weakness with some improvement in right upper extremity dexterity and ambulation endurance. 41 
On admission to acute rehabilitation on the tenth day after the original admission to the hospital 42 
the patient’s blood pressure was still not controlled. Her strength was 4+/5 for right hip flexion 43 
and bicep flexion/extension. The patient had persistent right upper extremity dysmetria, 44 
dysdiadochokinesia and ataxic gait. Internal medicine was consulted and the blood pressure was 45 
eventually brought into the high normal range necessitating five antihypertensive medications.  46 
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Four days after admission to acute rehabilitation the patient had only  dysmetria in the right arm 47 
with the lack of a smooth trajectory starting about halfway through the reaching task(Video 1) 48 
and a mild to moderate deficit in a task of tapping the right heel on the left mid-shin (Video 2) 49 
[10].  On discharge home from acute rehabilitation sixteen days after being admitted for her 50 
stroke, she was independent with activities of daily living and ambulating without an assistive 51 
device.  On follow-up a month after discharge from acute inpatient rehabilitation the patient was 52 
doing well with no falls or other problems and had returned to work full time to her job in line 53 
food service.  Trace dysmetria remained and ambulation was mildly slow with a slightly wide 54 
based gait.  55 
 56 
Discussion  57 
We describe the case of a patient with ataxia, dysmetria, and hemiparesis following stroke in the 58 
corona radiata. All of these deficits improved rapidly and the patient was discharged home. She 59 
has only residual ataxia and dysmetria, and trace hemiparesis, allowing her to return back to 60 
work.  61 
 62 
It has been appreciated [11] that there is usually significant improvement with corona radiata 63 
ataxia-dysmetria syndrome. This is relevant for physiatrists because with such a stroke, the 64 
patients have a rapid recovery and may be able to go back to work. Our patient worked as a food 65 
server and returned to work without restrictions. Had she been in a position requiring more 66 
dexterity and use of fine motor skills, further study may be warranted as to residual risk from 67 
ataxia or dysmetria. 68 
 69 
Features of the three non-cerebellar ataxia-dysmetria syndromes are given in Table 1.  There are 70 
a number of important implications of this for the physiatrists (Figure 2). Physicians, therapists, 71 
patients, and family members should be aware that a patient could have significant gait 72 
impairment despite little or no hemiparesis. During the first week or two following stroke, a 73 
patient’s gait is usually not significantly improved such that they can be discharged home. We 74 
have found that a walker is invaluable initially, and usually, if not always, the patient progresses 75 
to ambulating with a cane or without an assistive devise in only a couple of weeks. In a stroke 76 
affecting a patient’s non-dominant side, the dysmetria is usually not symptomatic. As mentioned, 77 
returning to work is a strong possibility for these patients. Returning to a job with more 78 
significant occupational hazards remains in question and is worthy of future study.  79 
 80 
Table 1 81 
Features of the three non-cerebellar ataxia dysmetria syndromes 82 

 Corona radiata ataxia-
dysmetria-hemiparesis 

Pontine ataxia-dysmetria-
hemiparesis  

Thalamic ataxia-
dysmetria 

Ataxia Present Present Present 

Dysmetria 
(smooth 
trajectory 
lost) 

50% of way through 
reaching process 

30% 75% 

Hemiparesis Mild to Moderate Mild Absent 
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Recovery Full or near full  in 
~2-4 weeks depending 
on extent of hemiparesis. 

Full or near full ~1-2 weeks  
(mild hemiparesis); 
often good recovery in 2-4 weeks 
(moderate hemiparesis) 

Full or near full  
typically in 1-2 weeks. 

 83 
Interestingly the “dysmetria” seen with corona radiata, thalamic or pontine lesions is not true 84 
dysmetria – the word is derived from Greek, meaning “wrong length” – because the patient is 85 
able to reach the target. This is in contrast patients with cerebellar lesions who typically do not 86 
reach the target. There is also difference in reaching patterns in patients with non-cerebellar 87 
lesion for the finger-nose-finger (FNF) test:  Patients with corona radiata lesions lose a smooth 88 
trajectory about 50% through the reaching process. Patients with pontine lesions lose smooth 89 
trajectory within the first 30% of the reaching task, but in patients with thalamic lesions, smooth 90 
reaching is maintained until the final 20-25% of end range reaching. 91 
 92 
For the patient described in this case as well as in the prior recent cases [7, 8] and older work 93 
[11-19], lesions were secondary to hypertension. Given the prevalence of hypertension, 94 
especially in the aging population, we expect the number of cases of these non-cerebellar ataxia 95 
dysmetria syndromes to increase. 96 
 97 
The pontine ataxia-dysmetria hemiparesis syndrome is a good analog for a study done in 98 
monkeys.  Using isotope tract tracing in rhesus monkeys, Schmahmann and colleagues 99 
demonstrated that a lesion to decussating pontocerebellar fibers caused contralateral dysmetria. 100 
They suggest that unmasking of redundant or reorganization of pontocerebellar fibers is 101 
responsible for the rapid clinical recovery [20].  There is no animal model of which we are aware 102 
for the corona radiata ataxia-dysmetria-hemiparesis syndrome. We propose that our patient 103 
sustained damage to the corticopontine portion of the cerebellar circuit located in the corona 104 
radiata, accounting for the (at first thought) paradoxical contralateral cerebellar-like signs seen in 105 
this case (Figure 3). Based on this patient’s improvement, we suspect the corona radiata has a 106 
redundant organization similar to the pontocerebellar fibers that are suspected to contribute to 107 
pontine ataxia-dysmetria recovery.  Diaschisis could also play a role in recovery from corona 108 
radiata legions. There is no animal model for the thalamic ataxia-dysmetria syndrome.  The 109 
known neural pathways shown in Figure 3 explain the lack of hemiparesis in the thalamic ataxia-110 
dysmetria syndrome and also why the dysmetria is on the side contralateral to the thalamic 111 
lesion.  The clinical finding of dysmetria at end range in the reaching process in patients with a 112 
thalamic lesion suggests that cells in the thalamus or tracts passing through the thalamus are 113 
needed or “come online” at terminal reaching.  Dysmetria starts earlier in the process of reaching 114 
in patients with pontine lesions presumably due to efferent tract damage, but we do currently 115 
have an explanation as to why dysmetria seems to start later in reaching process in patients with 116 
coronoa radiata lesions than patients with pontine lesions.  These clinical findings can be tested 117 
and studied in animal models. We would also predict that lesions to other parts of the pathway 118 
show in Figure 3 might have distinct clinical findings.  119 
 120 
Animal lesion studies are difficult and increasingly no longer possible to perform.  So further 121 
study of the corona radiata ataxia-dysmetria-hemiparesis may come from study of human 122 
patients. With current technology, most patients have a high quality MRI and good clinical 123 
workup following stroke. Combining that with high quality video, reaching can be studied quite 124 
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easily in these patients, even without any other equipment and compared to patients with 125 
cerebellar lesions. Improved characterization of the intricacies of FNF test findings seen in 126 
different non-cerebellar ataxia-dysmetria syndromes may allow physicians to better localize 127 
lesions and support imaging studies through physical exam. Fortuitously we have a, safe, easy, 128 
non-invasive task from which much can be learned in less than an hour of a patient performing 129 
controlled reaching tests.   130 
 131 
Conclusion 132 
Patients with corona radiata infarcts may present with ataxia, dysmetria and hemiparesis but  133 
follow a different clinical course with faster and more complete functional recovery than patients 134 
with cerebellar or cortical lesions.  Formal study of dysmetria in these patients, and patients with 135 
other non-cerebellar lesions may improve understanding the role of pontocerebellar fibers and 136 
other midbrain structures in motor control.  137 
 138 
 139 
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(a)  187 
 188 

(b)  189 
 190 
Figure 1 Acute stroke seen (arrow) in the left corona radiata.  (a)  Diffusion weighted image.   191 
(b) Apparent diffusion coefficient MRI image.   192 
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 193 

 194 
Figure 2 Algorithm for diagnosis and treatment of non-cerebellar ataxia-dysmetria syndromes.    195 

 196 
Figure 3 Simplified corticocerebellar pathways involved in non-cerebellar ataxia-dysmetria 197 
syndromes. The schematic shows how a lesion in the right corona radiata, pons or thalamus can 198 
cause left limb dysmetria and ataxia.  A lesion to the right corona radiata or pons will also cause 199 
hemiparesis on the left side of the body via damage to the corticospinal tracts.  Damage to the 200 
thalamus is predicted not to cause hemiparesis. 201 
 202 
 203 
 204 
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Video 1 Normal reaching in the unaffected left arm.  Non-smooth trajectory starting about 205 
halfway in the reaching process in the affected right arm. (The patient gave written informed 206 
consent for use of the videos.) 207 
 208 
 209 
Video 2 Twelve taps in four seconds by the unaffected left leg.  Only eight taps in seven seconds 210 
by the affected right leg. 211 
 212 
 213 


