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especially in symptomatic or large mobile tumors  [4, 7–12, 19] . Its 
pedicle makes removal of CPF usually easy. Selected patients, as 
in our case, may need valve replacement  [9–11, 15] . Oral antico-
agulation is recommended only for patients who are not surgical 
candidates or for those whose tumor is asymptomatic and non-
mobile  [4, 8, 10] . However, no randomized controlled data are 
available on treatment efficacy. To our knowledge, there is no lit-
erature report of a symptomatic patient who has not presented any 
recurrent ischemic event after long-term oral anticoagulation  [4–
6, 9–11, 16, 17, 20, 23, 24] .

  In conclusion, CPF is a potentially treatable cause of embolic 
‘stroke in the young’  [15] . Surgery excision is curative and should 
be the first choice. For those patients who are waiting for surgery 
or are not surgical candidates, oral anticoagulation therapy may 
be an alternative treatment. Indeed, the tumor may act as a nidus 
for thrombus formation rather than embolize its fragments. On 
the other hand, randomized controlled studies are needed to eval-
uate the efficacy of treatment choices. 
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 Introduction 
 Midbrain lesions cause various clinical syndromes, including 

oculomotor disorders, ataxia, hemiplegia, and sensory distur-
bances  [1–5] . Cerebellar ataxia can occur bilaterally with lesions 
located at the decussation of the superior cerebellar peduncles at 
the level of the caudal midbrain; cerebellar ataxia is almost always 
present with other mesencephalic syndromes, such as ophthal-
moplegia  [1–4] . We describe a patient with a small infarct located 
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in the caudal paramedian midbrain who presented only with tet-
ra-ataxia and tremor.

  Case Report 
An 80-year-old man with a history of hypertension was trans-

ferred to our stroke care unit due to sudden onset of gait distur-
bance and tremor. On admission, his blood pressure was 166/82 
mm Hg, his pulse was regular, and the patient was alert. Ataxia 
was prominent in both upper extremities, and it was also present 
in both lower extremities. The patient’s lack of coordination was 
not lateralized. His speech was markedly dysarthric. He had no 
extraocular disorders or ptosis. His muscle tone and strength as 
well as reflexes were normal. The patient had a resting tremor of 
both upper extremities which had never been observed before the 
stroke onset; the frequency of the tremor was 4 Hz and the ampli-
tude increased with postural changes and voluntary movements. 
The patient’s sensation was normal. Diffusion-weighted magnetic 
resonance images showed a small, fresh infarct located in the mid-
line of the caudal midbrain ( fig. 1 a, b). MR angiography, as well as 
conventional angiography, showed moderate stenosis of the distal 
basilar artery ( fig. 1 c). The P1-segment of the right posterior cere-
bral artery was narrow, and was compensated by the development 
of the right posterior communicating artery ( fig. 1 d). Blood tests, 
including hemostatic and autoimmune markers, were normal. On 
examination of the cerebrospinal fluid, there was no sonography, 
transthoracic echocardiography, 12-lead electrocardiography, and 
72-hour ECG monitoring. Electroencephalography and brain 
stem auditory evoked potentials were unremarkable. 

 Given the diagnosis of ischemic stroke due to damage of the 
paramedian perforating artery associated with atherosclerosis in 
the basilar artery, the patient was treated with aspirin and arg-

a b

c d

  Fig. 1.  Axial ( a ) and coronal ( b ) diffusion-
weighted images (b = 1,000 s/mm 3 ) show a 
small infarct located in the midline of the 
caudal midbrain. MR angiography ( c ,  d ) 
reveals stenosis of the distal basilar artery 
and narrow P1-segment of the right poste-
rior cerebral artery, which was compensat-
ed by the development of the right poste-
rior communicating artery.   

atroban. His symptoms gradually improved within a couple of 
weeks; the patient was left with mild dysarthria and limb incoor-
dination.

  Discussion 
 The major finding of this report is that small ischemic damage 

in the caudal midbrain causes only tetra-ataxia and tremor with-
out the classical mesencephalic syndrome. Hemiataxia is a com-
mon mesencephalic symptom, while tetra-ataxia is rare. Of 74 
patients with isolated midbrain infarction reported in four clini-
cal studies  [1–4] , 26 (35%) developed hemiataxia, and 6 (8%) had 
tetra-ataxia during the acute phase. Five of these 6 patients with 
tetra-ataxia had culprit lesions in the paramedian area  [1–4] . A 
caudal paramedian midbrain lesion causes a bilateral cerebellar 
syndrome by damaging both efferent cerebellar fibers before and 
after decussation of the superior cerebellar peduncles, where the 
infarct was located in the present patient. This syndrome is called 
‘the Wernekinck commissure syndrome’  [5, 6] . Lesions in the ros-
tral pons also appear to be associated with this syndrome  [7] .  

Our patient’s tremor generally meets the criteria of Holmes 
tremor; it has a rest, intention, and postural component, with a 
slow frequency of  ! 4.5 Hz  [8] . However, his tremor is unique in 
that it appeared together with other stroke symptoms; Holmes 
tremor usually presents 4 weeks to 2 years later than the lesion 
onset. Holmes tremor appears to result from interruption of the 
dentato-rubro-olivary and nigrostriatal pathways, which was 
pleocytosis. No embolic sources were detected on carotid duplex 
 demonstrated using positron emission tomography  [8] . In par-
ticular, the rest component of tremor seems to be associated with 
impairments in the nigrostriatal pathway. Although our patient 
had a caudal midbrain lesion, nigrostriatal fibers might have been 
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 A prehospital stroke scale should identify stroke patients and 
measure stroke severity. Our stroke center is located in Kurashiki 
City, a Japanese city with a population of 460,869. The Kurashiki 
prehospital stroke scale (KPSS) was developed to assist emergen-
cy medical service (EMS) paramedics ( table 1 ). The KPSS was 
constructed using 4 items, including consciousness level, con-
sciousness disturbance, motor weakness and language. These 4 
items were chosen and modified based on the 15 neurological ex-
amination test items of the National Institutes of Health Stroke 
Scale (NIHSS) score. We prospectively studied the correlation be-
tween the KPSS as determined by EMS paramedics at the place of 
stroke onset and the NIHSS score determined by neurologists at 
the time of the patient’s hospital arrival. 

  Subjects and Methods 
 Consecutive patients transferred to our stroke center who 

were evaluated by EMS paramedics using the KPSS from Septem-
ber 2005 to March 2007 were enrolled prospectively. The follow-
ing clinical data were collected for all patients: (1) patient age and 
gender; (2) KPSS score evaluated by paramedics; (3) NIHSS score 
evaluated by neurologists at the time of hospital arrival, and (4) 
diagnosis (stroke or nonstroke).

  Paramedics arrived at the patients’ location, and patients sus-
pected of having a stroke were immediately evaluated using the 
KPSS. Before the patients were transferred to our stroke center, 
the paramedics called the stroke center’s stroke hotline to provide 
the KPSS score. The NIHSS score was determined by the neu-
rologists when the patients arrived at the hospital. Subsequently, 
the patients had diagnostic CT or MRI.

  Statistical analysis was done using the Statview (version 5) sta-
tistical package to establish a correlation between the KPSS score 
and the NIHSS score using the Spearman rank correlation test. A 
p value of  ! 0.05 was considered significant.

  Results 
 A total of 90 consecutive patients (24 men, 20 women; mean 

age 71.8  8  11.0 years) were enrolled in the present study. There 
were 71 (79%) stroke patients (46 ischemic strokes and 25 hemor-
rhagic strokes); 19 (21%) patients did not have a stroke.  Figure 1  
shows the excellent correlation between the KPSS score and the 
NIHSS score for all patients (R = 0.827; p  !  0.0001) and for the 46 
ischemic stroke patients (R = 0.827; p  !  0.0001). Furthermore, if 
patients with an NIHSS score of 5–22 were considered to be can-
didates for tissue plasminogen activator therapy, a KPSS score of 
3–9 could identify such patients with a sensitivity of 84% and a 
specificity of 93%.

partially interrupted. To the best of our knowledge, 2 cases with 
an infarct located at the paramedian midbrain presented with tet-
ra-ataxia and ophthalmoplegia during the acute phase of the 
stroke and developed tremor during the acute or chronic phase  [9, 
10] . The concomitant occurrence of tetra-ataxia and skeletal 
tremor without oculomotor disorders due to mesencephalic 
stroke can occur, but it seems to be very rare.

  A recent study examining 40 patients with isolated midbrain 
infarction proposed the existence of a branch atheromatous dis-
ease as the operative pathogenic mechanism in more than half of 
their patients  [4] . Our patient’s stenosis of the distal basilar artery 
also suggests that the occlusion of penetrating branches originat-
ing from the basilar artery could cause stroke. Spengos et al.  [10]  
highlighted the vascular variation in the uncommon ‘top of the 
basilar’ syndrome with both posterior cerebral arteries arising 
from the corresponding internal carotid arteries as an etiological 
mechanism of the small bilateral paramedian midbrain infarc-
tion with tremor and tetra-ataxia. The fact that the P1-segment of 
the right posterior cerebral artery was narrow in our patient 
might also have contributed to the unusual configuration of iso-
lated midbrain infarction. 
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