Table 1. Characteristics of the two groups

512, UK group...*; Control group p;

Patients 91 182
Gender, F/M ' 24/67 48/134
Age, years (mean * SD) 65+8 65+8
NIHSS score on admission 14 14

Interval time from stroke
onset to hospital, h

(mean * SD) 1.1+0.2 1.1+£0.3
Interval time from stroke

onset to treatment, h

{mean * SD) 34+1.3 -

Range 1-6
Mega units of UK

administered

(mean * SD) 0.39+020 -~
Mean, SD, median of

mRS score at discharge 2.8,2.9,2 33,1.8,4 0.031
mRS =<2, % 50.5 34.1 0.012
Mortality, % 11.0 13.2 0.745
Length of hospital stay, days

(mean * SD) 46 =41 42+42 0.347

favorable outcome were more frequently found in the UK
group than in the control group (50.5 vs. 34.1%, p =
0.0124). However, no difference between the two groups
was observed in the mortality rate (11.0 vs. 13.2%) or the
length of hospital stay (46 %+ 41 vs. 42 * 42 days, mean
+ SD).

We analyzed the relationship between time interval
from stroke onset to IA-UK thrombolytic therapy and
patients’ outcome. The percentage of favorable outcome
was higher in patients treated within 2 h of stroke onset
than in those between 2-4 h and over 4 h [63% (17/27),
45% (21/47), and 47% (8/17)]. However, no significant
differences among them were observed (p = 0.30).

Discussion

This case-control study based on the data from J-MU-
SIC demonstrates the effectiveness of IA-UK thromboly-
sis in acute stroke patients. Patients with IA-UK throm-
bolysis had an increased frequency of good outcomes,
approximately 1.5 times greater than patients without IA-
UK thrombolysis. However, no difference in mortality
rate was observed between patients with and without IA-
UK thrombolysis.

The PROACT 11 study [4] demonstrated a significant
benefit from treatment with IA proUK in patients with a

Intra-Arterial Urokinase Thrombolysis

middle cerebral artery occlusion treated within 6 h of
stroke onset. Their proUK group had a higher recanaliza-
tion rate (66 vs. 18%) with a greater number of patients
with good outcomes (mRS score 0~2) after 3 months of
stroke onset (40 vs. 25%). However, the incidence of
symptomatic intracranial hemorrhage was 10% in the
proUK group, but only 2% in the placebo group.

In 1988, del Zoppo et al. [5] studied 20 patients and
showed that local 1A fibrinolytic therapy using UK or
streptokinase might lead to cerebral arterial recanaliza-
tion in patients with an acute carotid territory thrombot-
ic stroke. Mori et al. [6] also assessed 22 patients and
reported on the safety and efficacy of UK thrombolytic
therapy for acute thromboembolic occlusion of the mid-
dle cerebral artery. Recently, Gonner et al. [8] performed
IA-UX thrombolytic therapy in 43 ischemic stroke pa-
tients within 6 h of symptom onset, and reported that
therapy was effective except in patients with a carotid
artery occlusion. Arnold et al. [20] analyzed the clinical
and radiological findings, and assessed the functional out-
come 3 months after IA-UK thrombolysis for 100 con-
secutive patients. They concluded that IA-UK thrombo-
lytic therapy was safe and could be efficacious. The results
of the present study also lead us to conclude that local IA
thrombolytic therapy using UK could be effective for
acute ischemic stroke.

The therapeutic time window of IV thrombolytic ther-
apy with rt-PA is within 3 h[1, 2]. However, in the PRO-
ACT II study proUK could be administered within 6 h of
stroke onset [4]. Therefore, IA thrombolytic therapy may
allow the extension of the therapeutic time window for
treating acute stroke from 3 to 6 h. In the future, throm-
bolysis using proUK as well as UK may provide an alter-
native to IV thrombolysis with rt-PA in selected patients
with acite ischemic stroke.

Our study has some limitations. Firstly, the aim of the
J-MUSIC [15] study was to determine the present state
of stroke managements in Japan, and not to investigate
the effectiveness of thrombolytic therapy. Secondly, we
did not require to describe the presence and frequency of
symptomatic cerebral hemorrhage after thrombolytic
therapy in J-MUSIC. There was a higher rate of symp-
tomatic intracranial hemorrhage with IA proUK in PRO-
ACT 1I (10.2%) [4] compared to IV-rt-PA in NINDS
(6.4%) [2]. However, there is no evidence that the rate of
symptomatic brain hemorrhage is lower with IV throm-
bolysis than with IA thrombolysis. Thirdly, this was not
a randomized study. Therefore, there may be some selec-
tion bias against choosing stroke patients with complica-
tions, such as heart diseases and infection. Patients with
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such complications were not likely to be treated with
thrombolytic therapy, and outcomes of such patients
were not as good as those in patients without such com-
plications. Furthermore, control patients did not always
undergo angiography. The catheter placement itself might
be benefit for destruction of the clot. Moreover, physi-
cians who assessed patients’ outcome were not blinded to

treatment. Therefore, it is possible that efficacy of IA-UK
thrombolysis is overestimated.

In conclusion, IA thrombolysis using UK could poten-
tially be effective for acute ischemic stroke patients, and
would allow the possible extension of the 3-h therapeutic
window. This would lead to an increased number of pa-
tients being eligible for thrombolytic therapy.
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introduction

The new era has began for acute stroke management since
intravenous thrombolytic therapy using tissue plasminogen
activator (t-PA) was reported to be effective in increasing a
complete or near-complete recovery in 3 months, if adminis-
tered within the initial 3 hours after stroke onset (1). The
treatment is now approved for use in ischemic stroke patients
in USA, Canada, and European countries. Stroke becomes a
medical emergency and is called “Brain Attack”. Most
guidelines of stroke therapy in these countries strongly rec-
ommend the use of t-PA for patients with acute ischemic
stroke (2, 3).

Favorable outcome induced by hyperacute t-PA therapy
were first suggested by randomized controlled trials (RCT)
carried out in Japan (4, 5). The first Japanese guideline of
stroke management published in 2004 recommends the use
of intravenous t-PA therapy (Grade A) and local prouro-
kinase (proUK) therapy (Grade B) (6), although both thera-
pies have not yet been approved in Japan.

Theory and history

The strategy of thrombolytic therapy is based on the con-
cept that early reperfusion rescues reversibly damaged brain
tissues in the ischemic penumbra (7, 8). Therefore, it is a rea-
sonable speculation that thrombolytic therapy can promote
early reperfusion, resulting in good clinical outcome.

Clinical trials with the first generation thrombolytic
agents, streptokinase (SK) and urokinase (UK) failed to
show favorable results but caused increases in symptomatic
intracranial hemorrhage and in the death rate. In the 1980’s,
it was demonstrated with RCTs that the 2nd generation
thrombolytic agents such as alteplase could improve out-
come in patients with acute coronary thrombosis. The agents,
then, began to be tested in acute ischemic stroke patients.

The results of several phase 3 RCTs with intravenous t-
PA for the urgent treatment of patients with stroke have been
reported (1, 5, 9, 10). Among them, only the NINDS trials
could demonstrate a significant increase in patients with very

favorable outcome at 3-months (1). Cost-effectiveness and
long-lasting efficacy were also demonstrated in subanalysis
of the study (11, 12). Other trials with a 6-hour time window,
however, could not demonstrate the effectiveness and safety
of t-PA therapy (9, 10).

The Prolysis in Acute Cerebral Thromboembolism II
(PROACT 1) trial was the first RCT in which intraarterial
thrombolysis was shown to have a benefit in patients who
have had a stroke caused by occlusion of the middle cerebral
artery (MCA) and were treated within 6 hours after clinical
onset (13). However, the therapy has not been approved in
the United States.

In Table 1, the results of major RCTs with thrombolytic
therapy for acute ischemic stroke patients reported in the
English language literature are summarized.

Guidelines

In most guidelines of acute stroke management in the
North America and Europe, intravenous t-PA (0.9 mg/kg,
maximum dose 90 mg) is strongly recommended for care-
fully selected patients who can be treated within 3 hours of
onset of ischemic stroke (Grade A) (2, 3). The decision for
treatment with t-PA should be based on several clinical fea-
tures, mostly based on the protocol of the NINDS study. A
recent case series indicated that implementation of intrave-
nous t-PA therapy may not always be easy and safe, but in
other series the safety and efficacy of this treatment were
similar to those in the NINDS trial (14, 15). Violation of the
NINDS protocol, particularly in the case of delayed treat-
ment after 3 hours of stroke onset, may cause an increase in
patients with symptomatic intracranial hemorrhage and result
in a poor outcome (16).

As mentioned earlier, the first Japanese guideline of
stroke management published in 2004 strongly recommends
the use of intravenous t-PA therapy (Grade A) and local
prourokinase (proUK) therapy (6). The recommendation,
however, duplicates the statement of the American guideline.
No studies demonstrating high-level evidence, nor guidelines
specific to Japanese patients have been available.

Current status of thrombolytic therapy in Japan
There were no studies to clarify the state of stroke man-
agement in Japan. To respond to this question, the Japan
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Table 1. Summary of Major Randomized Clinical Trials with Thrombelytic Therapy

Trials No. of patients ~ Time of therapy Dose Results Intracranial hemorrhage
1. t-PA intravenous therapy*
JTSG (Japan) 98 <6 hs 20 MU Effective? unchanged
NINDS (USA) 624 <3 hs 0.9 mg/kg  Effective increase
ECASS-I (Europe) 620 <6 hs 1.1 mg/kg Not effective** increase
ECASS-II (Europe) 800 <6 hs 0.9 mg/kg Not effective*** increase
ATLANTIS (USA) 579 3~Shs 0.9 mg/kg Not effective ?
2. SK intravenous therapy
ASK (Australia) 340 <4 hs 1.5 MU Harmful increase
MAST-I (ltaly) 622 <6 hs 1.5 MU Harmful increase
MAST-E (Europe) 270 <6 hs 1.5 MU Harmful increase
3. proUK intraarterial (local)
PROACT-H (USA) 180 <6 hs 9 mg Effective increase

*JTSG (Japan Thrombolysis Study Group) used duteplase, and other trials used alteplase. **Effective if exclude 109 cases with protocol

violation. ***Partly effective in some outcome measures.

Multicenter Stroke Investigators Collaboration, so-called J-
MUSIC, conducted a multicenter study on stroke manage-
ment from May 1999 to April 2000 (Chief Investigator:
Yamaguchi T) (17). In 156 hospitals all around Japan,
16,922 acute ischemic patients admitted within the initial 7
days were consecutively registered. In the data of J-MUSIC,
t-PA was administered intravenously to only 0.3%. In con-
trast, intraarterial t-PA (0.5%) or UK (1.6%) therapy was
given to 2.5% of the patients.

In the database of J-MUSIC, we had 91 patients with
acute ischemic stroke who were 20 to 75 years of age, admit-
ted within the initial 4.5 hours, had a NIHSS score greater
than 4 but less than 23 on admission, and treated with
intraarterial UK therapy. We also selected from the J-
MUSIC database 182 control patients who had similar clini-
cal backgrounds but were not treated with thrombolytic
agents, then compared the clinical outcome between the
cases and controls. Patients who had a good outcome at dis-
charge were significantly more frequent in the patients
treated with intraarterial UK than in the controls (data sub-
mitted to an English journal).

Clinical studies in Japan

The suggestion by the case-control study of the J-MUSIC
is now tested with a RCT, so-called MELT-Japan (MCA-
Embolism Local Fibrinolytic Intervention Trial Japan),
chaired by Professor Ogawa. The detailed information of the
study is opened to the public in the MELT-Japan homepage
[hitp://melt.umin.ac.jp (Feb 8, 2005)]. The study is designed
to consist of a total of 200 patients and is now on going.

A phase III trial using open-labeled, single-dose alteplase
has just been finished in Japan (Japan Alteplase Clinical
Trial, J-ACT). The study was designed to confirm the results
of the t-PA group in the NINDS study. The study protocol
was almost compatible to that of the NINDS study, except
for several modifications. They included lower dose admini-
stration of alteplase (0.6 mg/kg) in the J-ACT than that (0.9
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mg/kg) in the NINDS study. The results of the J-ACT were
briefly presented in the joint symposium of the 29th annual
meeting of the Japan Stroke Society and the 33rd annual
meeting of the Japanese Society of Cerebral Stroke (Nagoya,
March 19, 2004). The clinical background of the patients
was similar to those in the NINDS study. Frequencies of
very favorable outcome at 3-months and symptomatic
intracranial hemorrhage were comparable between the stud-
ies. Mortality at 3-months, however, was less frequent in the
J-ACT.

The J-ACT results mentioned above are very promising.
The MELT-Japan will hopefully provide the class I evidence
for local UK therapy within 6 hours after stroke onset in the
near future. A great amount of investigative work will be
needed to validate the potential of thrombolytic therapy for
acute stroke patients in Japan. We are now entering an excit-
ing new era for stroke management.
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Neural stem/progenitor cells remain in the adult mammal-
ian brain, including the human brain. Neurogenesis continues
throughout life in the two restricted zones, the hippocampal
subgranular zone (SGZ) and the rostral migratory stream,
where newly generated immature neurons migrate from the
anterior subventricular zone (SVZ) into the olfactory bulb.
Brain injury including ischemia stimulates neurogenesis in
the SGZ and SVZ (1, 2). Therefore, therapeutic strategy for
enhancing neurogenesis after ischemia may be of value for
promoting functional recovery in stroke patients with neuro-
logical deficits. Intracerebral or intraventricular injections of
neurotrophic factors could stimulate neurogenesis in the
ischemic hippocampus and caudoputamen (3, 4). However,
dependence on invasive surgical procedures for delivery
could limit clinical application (Fig. 1A, B). Therefore, non-
invasive, safe, and inexpensive strategies would be required
for clinical application for enhancing neurogenesis in stroke
patients. Several previous studies including our own have

demonstrated that circulating monocytes or macrophages
begin to infiltrate ischemic tissue after infarction develops
(5). Peripheral blood mononuclear cells and macrophages
have drawn much attention as novel cellular vehicles for
gene therapies in which these cells are genetically modified
ex vivo and then reintroduced into the body (6). Furthermore,
cationic liposome/DNA complexes have been shown to be
capable of transfecting monocytes/macrophages in vivo in
blood, liver, and spleen (7). These observations suggest that
after systemic intravenous injection of a cationic liposome/
DNA complex, circulating monocytes/macrophages could
take up the introduced gene and infiltrate infarcted tissue.
Therefore we tried to develop the systemic gene therapy
using infiltrating macrophages as cell vehicles. We used an
enhanced green fluorescent protein (EGFP) expression vec-
tor complexed with cationic liposomes for systemic gene
therapy. After systemic administration of pIRES-EGFP
plasmid vector with Lipofectin into normal rats, no EGFP-
positive cells or macrophages were observed in intact brain.
However, macrophages markedly accumulated in the brain
tissue once infarct developed (Fig. 1C), and large numbers of
EGFP-positive cells were detected in the marginal zone of
the infarct. Expression of the exogenous EGFP gene was
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Figure 1. The diagram depicts sections of the rat brain after middle cerebral artery (MCA) occlusion with the infarct shown
as stippled (A). The border area is indicated by the rectangular box in the striatum. Intraventricular (1) or intracerebral (2)
injection is widely used for gene transfer into the brain. Intraventricular administration of adenoviral reporter gene resulted
in expression of exogenous gene on the wall of the lateral ventricule (B). Macrophages accumulating along the margin of the
evolving infarct are shown with anti-Mac2 antibody in (C). Immunchistechemistry with anti-EGFP antibody was used to
confirm EGFP protein expression in the ischemic caudoputamen after intravenous injection of pIRES-EGFP plasmid vector
(D).

confirmed immunohistochemically using an anti-EGFP anti-
body (Fig. 1D). Most EGFP-positive cells expressed mono-
cyte/macrophage specific antigens. To deliver exogenous
FGF-2 gene to the infarct, we injected pIRES-FGF2-EGFP
plasmid. Marked expression of both FGF-2 and EGFP was
observed in the infarct (Fig. 2A~C). Administration of
pIRES-FGF2-EGFP plasmid increased the number of neural
progenitor cells (Fig. 2D, 2E) in the lateral wall of the SVZ
after MCA occlusion (Fig. 2F).

372

Gene therapy for stroke holds promise because of its abili-
ty to induce expression of desired molecules by cells for a
long period. Gene transfer for neurotrophic factors (8), anti-
apoptotic protein (9), and heat shock protein (10) can ame-
liorate ischemic brain damage when administered before or
even after induction of ischemia. Post ischemic treatment
could be given to stroke patients provided that efficacy and
safety were proven. However, the viral vectors such as her-
pes simplex virus and adenovirus used in experimental stud-
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3D Rotational Angiographic Demonstration of
Dissection of the Anterior Cerebral Artery
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Introduction
Dissection of intracranial arteries presents with a much less

specific angiographic appearance than that of the extracranial por-
tion of the cervicocephalic artery, rendering a correct diagnosis us-
ing common diagnostic tools difficult. We describe the usefulness
of three-dimensional rotational angiography (3D-RA) for visual-
izing the double lumen sign, which is the pathognomonic finding
of arterial dissection.

Case Report

A 59-year-old man developed sudden onset of weakness in the

left lower limb and neck pain after karaoke singing. He was admit-
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Fig. 1. Conventional cerebral angiography
and MRA. Right carotid conventional an-
giography 30 days post-ictus, anteroposte-
rior view (a) and lateral view (b), revealing
aneurysmal dilatation of the right proximal
A2 portion (arrow), followed by segmen-
tal arterial stenosis (arrowhead). MRA (¢)
shows aneurysmal dilatation of the right
proximal A2 portion (arrow) with segmen-
tal arterial stenosis (arrowhead).

ted to our stroke care unit the following day. Blood pressure was
160/90 mm Hg. General physical examination revealed no abnor-
malities.

Upon neurological examination, the patient was alert and fully
oriented. He spoke clearly and fluently. Cranial nerve functions
were normal. Muscle strength testing revealed left-sided hemipare-
sis with crural predominance. Coordination and sensation to light
touch and pinprick were normal. Deep tendon reflexes were exag-
gerated on the left side. Plantar responses were extensor on the left.
No signs of callosal disconnection syndrome were observed.

Magnetic resonance (MR) images of the brain, performed 2 days
post-ictus, demonstrated fresh brain infarction in regions supplied
by the right ACA. Conventional cerebral angiography, performed
2 days after onset, revealed slightly dilatation of the right proximal
A2 portion, followed by segmental narrowing. We suspected the
residual stenosis by brain embolism or dissection of the ACA. To
confirm the findings, angiography was performed 30 days after on-
set which revealed aneurysmal dilatation of the right proximal A2
portion, followed by segmental narrowing (fig. 1a, b). Both MRI
and magnetic resonance angiography (MRA) (fig. ic) failed to de-
tect the double lumen sign. Examination using 3D-RA with a stan-
dard Integris BVS000 biplane system (Philips Medical System,
Best, The Netherlands) demonstrated the same abnormalities men-
tioned above (fig. 2a, b), and clearly identified an intimal flap
(fig. 2¢), leading to a diagnosis of dissecting aneurysm.
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Discussion

Cerebral arterial dissections are being detected with increasing
frequency, which is partially attributable to increasing interest in
the clinical and radiological features of this disorder, and also to
the increasing availability of non-invasive neuroimaging tech-
niques, which are steadily improving in quality. However, dissec-
tion involving small-caliber vessels, such as the intracranial arter-
ies, displays a non-specific angiographic appearance, and the diag-
nostic roles of MRI and MRA remain limited in such cases. Many
patients with dissection involving these vessels might have been
overlooked [1]. Chaves et al. [2] recently reported on 10 patients
with spontaneous dissection of the intracranial portion of the in-
ternal carotid artery (ICA). They emphasized that ICA dissection
should be considered as a differential diagnosis for intracranial ICA
stenosis or occlusion.

The ‘string sign’ [3], ‘rosette sign’ [4] and ‘pearl reaction’ [5]
have been reported as angiographic characteristics of arterial dis-
sections. However, these findings are not considered particularly
specific, as they are also seen in atherosclerotic vascular diseases
[6]. Although the double lumen sign, which is visible flow in both
the true and false lumen [6], has been suggested to be a pathogno-
monic, it is rarely seen in intracranial arteries [1]. To the best of
our knowledge, only 4 cases of the double lumen sign in the ACA
have been reported in the English literature [7-9]. Kazui et al. [10]
reported 17 patients with solitary infarction in the territory of the
ACA, including 4 of undetermined etiology. One patient had an A2

Case Reports



Fig. 2. Three-dimensional rotational angiography. Right carotid 3D-RA displaying aneurysmal dilatation of the
right proximal A2 portion followed by segmental arterial stenosis (a, b). Cut plane (¢) demonstrating intimal flap
(arrow).

segment which was initially occluded and subsequently reopened.
The other 3 had A2 segments which were initially dilated and then
later restored to a normal state. As vascular changes in these cases
were restricted to the ACA, and resolution of stenosis or occlusion
has been considered a reliable angiographic sign of arterial dissec-
tion, they concluded that diagnoses of isolated ACA dissection
seemed reasonable [11]. Our case presented a definite diagnosis,
because the double lumen sign was demonstrated using 3D-RA.
This sign was not observed using conventional angiography, MRI
or MRA.

Rotational angiography was proposed by Cornilis et al. [12] in
1972, and clinical use was reported by Thron and Voigt [13] in
1983. Several reports have confirmed the superiority of this tech-
nique to conventional digital subtraction angiography for assess-
ment of the aneurysmal neck and fundus [14, 15].

Arterial dissections can cause three types of stroke: in situ in-
farct; distal embolization by thrombus originating from the site of
dissection, and subarachnoid hemorrhage caused by rupture of the
dissecting aneurysm. As all three variations are prone to occur soon
after dissection, rapid and correct diagnosis is quite important in
the acute phase of stroke. The risks of angiographic complications
will be considered constantly and the benefit of 3D-RA should be
balanced with the risks.

Case Reports

We have described herein the usefulness of 3D-RA for visual-
izing pathognomonic findings of arterial dissection, which accom-
plishes the correct diagnosis where other neuroimaging techniques
fail.
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Introduction

‘C2 segmental type of vertebral artery’ is a remnant metameric
artery that courses through the intervertebral foramen between the
atlas and axis, where it penetrates the dura mater. The atlantoaxial
joint, where most of the neck rotation is generated, is one of the
sites most susceptible to traumatic injury of a vertebral artery (VA).
C2 segmental type of VA may, thus, be vulnerable to trauma by
neck rotation.

We report a patient with recurrent embolic strokes confined to
the posterior circulation. The patient had bilateral C2 segmental
type of VA and her left VA showed an irregular configuration at the
intervertebral foramen between the atlas and axis. The possibility
of brain ischemia in a setting of C2 segmental type of VA is dis-
cussed.
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Case Report

On January 7, 2003, a 52-year-old woman was admitted to our
hospital because of sudden diplopia, ataxia and left facial numb-
ness. She had no history of hypertension, diabetes mellitus, hyper-
lipidemia, or arrhythmia, but she had been receiving chiropractic
treatment for several years.

The patient had been well until 4 years before admission, when
she abruptly noted diplopia, which completely disappeared in a few
days. A year later, she suddenly fell over as she rotated her head
rightward while closing a door. Six months later, a dizzy sensation
abruptly developed, followed by dysarthria, and culminating in a
complete loss of consciousness. All these symptoms subsided the
following day. At every occasion, a cranial computed tomography
(CT) scan was performed, each time with negative results.

Eighteen days before admission, weakness in the right arm de-
veloped, but receded a minute later. On the morning of admission,
she suddenly noticed diplopia again, immediately followed by diz-
ziness, therefore she lay down on the sofa. Two hours later, she
noted numbness of the left face and clumsiness of the left hand.
Three hours later, dysarthria supervened. She then consulted our
hospital.

On admission, blood pressure was 124/80 mm Hg and heart rate
was 60/min with regular rhythm. The chest and abdomen were
normal. Cervical bruit was not audible. On neurological evaluation,
the patient was alert and oriented. There were neither cognitive nor
sleep disorders. Eye fields were intact. Complete upward gaze palsy
was noted. Downward movement of the right eye was moderately
limited, however, that of the left eye was preserved. Horizontal eye
movements and convergence were intact. The pupils were equal in
size and promptly reacted to light. She reported dysesthesia in the
left face. There was no apparent weakness in the extremities, how-
ever, finger-to-nose test showed slight dysmetria on the left side. All
tendon reflexes were normal, with negative Babinski signs.

Urine analysis, complete blood count and biochemical data
were within normal ranges. Chest radiograph was normal and elec-
trocardiogram showed normal sinus rhythm without ischemic ST
changes. Cranial magnetic resonance imaging (MRI) demonstrated
a high intensity area in a paramedian meso-diencephalic infarct on
the right side on diffusion-weighted imaging (DWI) (fig. 1A), com-
patible with vertical gaze paresis. Conventional T-weighted im-
ages (T, WI) depicted several old infarctions in the bilateral cere-
bella, right occipital cortex, and left thalamus (fig. 1B, C). In con-
trast, the area in the anterior circulation did not show any ischemic
events.

Transesophageal echocardiography denied a responsible em-
bolic source in either the left atrium or the aortic arch. Vertebral
echogram showed normal flow velocities and peak indices in a neu-
tral position; however, diastolic flow suddenly dropped when the
neck was rotated laterally with an angle more than 60°, suggesting
a possible distal occlusion (data not shown).

Then we started antithrombotic therapy intravenously and her
clinical symptoms continuously improved until the seventh day.
However, in spite of being under antithrombotic therapy, she sud-
denly complained of vertigo lasting for several hours. A second
brain MRI was then performed, demonstrating new high intensity
areas in the left cerebellar hemisphere on DWI (fig. 1D). MR angi-
ography finding suggested dissecting aneurysm at left V3-V4 por-
tion (fig. 2).

The left vertebral angiogram showed a tortuous configuration
at the left V3-V4 portion (fig. 3A). When she rotated her neck right-

Case Reports
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early CT signs (i, REMMED RN

b &) %R»-F, NIHSS 237 4 il T
K UJCS 100 Bl EAskpAEEICINZ S hiz, &k
D% S K ORI D duteplase it TOHE-&
IZHT % 0.6mg kg & &hiz. [34 %D mRS
Z23a7=12833.9%L L] »EBMD, [15 36
M) LA OD i e ME RS A S 1M 9.6 %6 K | AV R4
POy FEL Y P EEDONE,
BEMEGIROT 22 Ed% 103 1T, BHFE RO
JE P I ZE AR RE O Fb M 78 % & E A - 72 DI,
Fim, B, EEE, MERIMEL & ORI
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NINDS iR & 2Zid e h - 72, FAE3 7 A% D
mRS 2 27 < 1 DML 37 %, bbbk 36 B
PIAOIERMEZE NI 5.8 %L, Wihod T
VERA Y S EEICRREL 2 kb, B0
FETHEIE 10% &, NINDS B 17 % & DK
THo12 .
2. MELT Japan

2002 fEMA8 & D BlE X /- MELT Japan i,
B S B R I LB PR L2 5 B SR R A R R
DHEHEREMN L, WERO—IREIARRE L K
+ 5 LR RCT Tdb 5. Fhih 20 ~ 75 KD
th KB IRZERIE (4 < NIHSS 227 < 23), 3
iE 6 BRI LIPS W BHAATTRE T, CT Tearly CT
signs B EVh, LYK, YLK AR
RIS T 2 MO ADEN AR E Lz, 7
FA4TY—TV FHEA Y FF3HABROIIRT,
mRS 2 27 <2 MR BIF & B 2. RS
BE 100451, WHEEE 100450 % H R, BIERASRAE
fCHh B,

Mg aMEEDEER

t-PA FFHERIERTIRD & 50 8D RCT O fEH
2k D, WIBEFPHRES FENRAHA K EIl k-
THA RN TA v LTI LS h (k2), —
77, BATEEREO A M PROACT 1T IS
HENTELT, 4 P54 v EFHEL TV,
KIPIZBTIWMERTAFITA VIZBNTE
tPARFERIZ S L — FA L LT ST B,
1. JERREFIDEER

LS VS R o D 3t -k 0D TR P LR AR P BB P Y
MDEINTH 5. %07 IEFIORIRIZH 72 - T
BOPICREBIZITA B0 ERA v bk s, tPA
12K BIEMRMETEZB AWML 6 ~17% T, &EM
BEOE» -7 ECASS bR L 6 ~8%TH 5 129,
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1997 4F-, FDA D EFEIZ & 5 2K 57 find T D 389
AN&RGH L U728 4 A STARS (Standard
Treatment with Alteplase to Reverse Stroke) %%
HEIEE I, FERMEIHEN IO A0 3.3 %
Thote, 70 b= )RS 32.6%IZHED 5
., T DWERIEFEAE 3 R LI T O 5- (134 %),
24 BB AN O Bo il MREEE R (6.7 %), IR
IfilfE > 185torr (3.3%) Th 7. LTDIED,
FIRmROAHE, RMECEELRKERLE AT S
i, AT P MR R B EER AR TS -
RFITFRAET S, BMERERICENTY
t-PA SRR O EIGHEH LN D L%
\>. MELT-Japan T, ZEftEH KIMEINRE#E0
PZEEDH R E LTINS,

early CT signs & 1%, #H2EHME MR
KT CT LOFRTH S, FoL ¥ IO AREHH
{t., insular ribbon MH%, Btk R O
%38 L, hyperdence MCAsign #MA 5 Z & &b
5. RUICREO LR EIR L. ThE DR
R MO CEES & SBIE L, MREH
TR IO TR R L IE R IEEN R TR
EDORHEMBRINT NS B ECASS 5 LU
MELT-Japan, J-ACT CiZpiMHEREOEE LIHH
Lo TwA, LaL, early CT signs DHEIZ
BRL i3, FIREOMRICMA, IELORFTT
O CT G A HETH 5. MELT-Japan Ti&, @O
AYRYY 3 FLAFy VAR, QAT 4 A]F8
~ 10mm, Qf D FHEEEK (7405 —-),
@bz #E 180 &  BHLT 28 /EHERE L),
® Window Ig 80 AT A RERMTE LT 5.
early CT signs DFif & S E R LA HHE z
KfEfrd &5 Z LWLl INETHH 5. AHA
DHAFT4 v TEHEMRIZKBHERHERL T
WA,



o ROAREEERCT
o early CT sings
L ABR#BEEERCT
A STEEIEFRO R

FERE745%, B DERBOMESD . BETEANTVDEISERERINE, JCS10, AHERE, HEEE, AR
FEHD . BABBICT TAPAMENR I FE 2RO BIRFROFREERD . BEIWBEDCT Tlatarh AR E RS g TR

s - RERFEZE U
B BREOTHEL, C @ HEEEROTHEE

FERIE 785, Bl FEWDEMEDD . A TROBIITRE. JCS2, HAZRMmS, fReesks, Ssl, ENEDD. 1
ABSEESCT CABREDAREB LS, Hoentral arteryEIOREERFORAR LR, B2REDCT CEERAICER

IS CERSD T

2. ¥5HE*%

Bk H LTI, alteplase 0.9mg / kg A EHE
TH 5, JFACT TOHEREAHED & 52
0.6mg kg Th5. Wind, £HD 10 %% i
HETREL, BoE IKRBICHMKST5.
MELT Japan Ti&, v 42 ah 7 —7MIZKDH
ERFFTRAG0 THMNETOUKEEAT S.
ZOBA, MR & D OBEEAEIHO L
5. X234 TOERE 2R T 5.

3. AEEEl

t-PA ffEE:, BFTRARE L & IR 24 B

il & T3 stroke care unit 72 & TOJE Z& G

WEHPBETH S, ZOKE4 v M, OFME
R (DGR > 180mmHg, #K5RHH > 105mmHg)
DOREEFRE (HIRNRY), QR ORY 7 -7
o, BIREER, B A& KO 7 — T IOV ORIER,
QIR PgFEssoIETH 5 Y. BIf
BATRETIE, FREEOHE R EMARTSH 5.
DIRPEREEASRE T, BRPERE L PRELR
T LB 5, HFE24 BRLIED CTIZ THIZEHH
MM EO G4 EA L, FIRETHAUL A~/
¥ 10,000 ~ 15,000 HiRL,/ day O i w5
EDOHMEREIC X 2 FHRTHIWREFHIGT 5.
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LB IEEMR, R RIE&

KRB, R YA ODAT—FICLDER, B

SEORE - BE

1. EBRMHOIUREE, BUE%E
ARG RORIIO 0121, A D E
LAV EAR A BETH 5. EIROHKE
W3, early CT signs OB HEIZE D, E
EMSEEN MO fERE TRIL, B TE 508
HETHD. HEF, HEMHMRLE LT, #AE
Mg (DWD) R@#EREg (PWD OFMHMS
W T B H,  BRG 77Ol P E A
CHEUEL OB IR I AT,

2. FrisER RS REHEES D& K
t-PA fEE THBE 5 5 Nk » - RERT
DWEEESEE L k> T 5, 72 tPAFHEE
BINETOE T AFAE3RBLIAPEIGTdH
D, FERE 3 ~ 6 BERTRGE U 22 REHI OB BEIR R
BE L TR- T3, BTEIRERE TOBEHEID
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oy =t

AEGIIS 76, k58, BR MBI CRE, MAKRJICS10, AHEIRE, £KE,
M. BIESEE TR AREI K TERICEE ARSI . AIESR CEMBEIEICS W Tearly veinZ@lDic. XAJ
ONT—TVERZEMRKIDEMICEBBL, UKERBASHBMZS UILETAT, WEEKX T HODOBEMED
/BN MEBNHSS A7 [F8REtE U

HRFE, NIHSSRO717

G EHEEO Zh L D B, RIE6RMAL
Wb T35, PROACT II ® MELT Japan D #
R0 RIE 6 R LIA O e AR L U TR
THZEMHFEEINS. —H, 2004 FITMEA
BEIC X BEHZEME 2 6 O IifekR £ E MERCI
M FDA THRREEh, SHOBRMI/ER S TH
5. %7z, NINDS#Z & ZIXHkD 72 b a2 —
LT FESE 6 BB AN O B A 2% 6,000 il & X & L
T RKBMBERCT Bt h Tk, SHBPEH
h5p®,

3. #hicisE2EthlomEE
MASVAIRERED H 4 F 94 VIdREMEDHERD
20, IEWIIEEEEDE R TS, LiL,
BT H 52530 212 tPARSHIREIZ W T
A RERRD 1~ 2%, PRNTERIZEWL
TTCEEBEEL LD BITBE RV EVDR TN



