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Blood pressure variability and prognosis in acute
ischemic stroke with vascular compression on the
rostral ventrolateral medulla (RVLM)

Shiro Aoki, Toshiho Ohtsuki, Nachisa Hosomi, Yoshimasa Sueda, Tomoyuki Kono, Takemori Yamawaki
and Masayasu Matsumoto

One of the known causes of hypertension is vascular compression on the rostral ventrolateral medulla (RVLM). However, it
remains unknown whether RVLM vascular compression causes the significant variability in blood pressure observed during acute
ischemic stroke. The purpose of this study was to evaluate differences in blood pressure variability and prognosis in acute
ischemic stroke patients based on the presence or absence of RVLM vascular compression. We evaluated 56 patients with acute
ischemic stroke. Blood pressure was measured every 6 h for 72 h after admission and evaluated with successive variation (SV).
The presence of RVLM vascular compression was evaluated using time-of-flight 3D magnetic resonance imaging. Neurological
severity was evaluated using the National Institutes of Health Stroke Scale (NIHSS) at admission and 14 days after admission,
and clinical improvement was determined by taking the difference in the NIHSS scores between admission and at 14 days.
Patient clinical outcome was evaluated with the modified Rankin scale on discharge. Vascular compression of the RVLM was
identified in 15 patients (26.8%). The proportion of patients showing clinical improvement was significantly higher in the non-
compression group (odds ratio, 0.21 (95% Cl=0.06-0.78); P=0.01). The SV value for systolic blood pressure was significantly
higher in the compression group {P<0.0001). We found that patients with RVLM vascular compression had a greater variability

in blood pressure during the acute ischemic stroke phase, which may be related to poorer prognosis.
Hypertension Research (2011) 34, 617-622; d0i:10.1038/hr.2011.17; published online 24 February 2011
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INTRODUCTION
Regardless of nationality or ethnicity, hypertension is a lifestyle-related
disease afflicting patients throughout the world and is a major risk
factor for stroke. Hypertension is a multifactorial disease. It has been
reported that a large population of patients with vascular compression
on the rostral ventrolateral medulla (RVLM) have hypertension.!
Surgical decompression of the RVLM reduced sympathetic nerve
activity and normalized systemic blood pressure.>$ Therefore, it is
suggested that vascular compression on the RVLM influences the
development or maintenance of hypertension. The RVLM has been
experimentally shown to be a site of cardiac and vasomotor regulation.
The mechanism of increased blood pressure in patients with vascular
compression on the RVLM remains to be completely elucidated. It is
currently hypothesized that chronic stimulation of this region
with vascular compression can cause constitutive activation of the
sympathetic nervous system and the development of hypertension.”8
More than 80% of acute stroke patients have elevated blood
pressure. Several days following the incidence of stroke, however, the
blood pressure in these patients returns to baseline levels.® This blood
pressure elevation varies depending on the subtype of ischemic stroke

and on the patient’s medical history.!% In general, the cause of elevated
blood pressure during the acute phase of ischemic stroke is presumed
to be an increase in sympathetic nerve activity and stress from the
ischemic insult that disrupts intracerebral autoregulation to maintain
cerebral blood flow.!! During acute ischemic stroke, the rapid decrease
in blood pressure reduces cerebral blood flow in parallel to a decrease
in the perfusion pressure that is sufficiently large to expand infarct
volumes and worsen neurologic symptoms. Therefore, such an exces-
sive lowering of blood pressure during acute ischemic stroke is not
desirable. Even in studies examining the correlation between blood
pressure and prognosis in the acute ischemic stroke phase, the
variability in blood pressure has been shown to be an independent
prognostic factor for a poor outcome,!?13

RVLM vascular compression may cause significant variability in
blood pressure during acute ischemic stroke by sympathetic nerve
activation.’* However, to our knowledge, it remains unclear whether
RVLM vascular compression influences blood pressure during acute
ischemic stroke. Therefore, the purpose of this study was to evaluate
differences in blood pressure variability and prognosis during acute
ischemic stroke in the presence or absence of RVLM vascular
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compression and to examine the influence of chronic sympathetic
nerve activation on acute ischemic stroke.

METHODS

Subjects and study design

This study was conducted in consecutive patients with'acute ischemic stroke
admitted between April 2008 and March 2010 to Hiroshima University
Hospital within 24h of stroke onset. Exclusion criteria included the inability
to undergo magnetic resonance imaging (MRI) examination, the administra-
tion of thrombolysis, an National Institutes of Health Stroke Scale (NIHSS)
score 223 on admission, the use of anti-hypertensive or vasopressor medicines
within 72h after admission, and surgery within 72h after admission. In
addition, we excluded patients with medullary infarctions, which might have
effects on RVLM. The stroke subtype was determined based on MRI findings,
electrocardiography, and carotid artery and cardiac ultrasound findings by at
least two stroke specialists according to the Trial of Org 10172 in Acute Stroke
Treatment (TOAST) classification.!® The acute treatment was determined based
on the stroke subtype in accordance with the established guidelines. Neurolo-
gical severity was evaluated using the NIHSS upon admission and 14 days after
admission.!® Their clinical outcome was evaluated with the modified Rankin
scale at the time of discharge.’” The study was approved by the institutional
review board of Hiroshima University Hospital.

Hypertension was defined as the use of any anti-hypertensive medicines
before admission or a confirmed blood pressure of >>140/90 mm Hg at rest
after 2 weeks from stroke onset. Diabetes mellitus was defined as HbAlc
>6.5%, fasting blood sugar >126 mgdl™), or the use of any anti-diabetic
medicines. Hyperlipidemia was defined as total cholesterol >220mgdl~!, low-
density lipoprotein cholesterol > 140 mgdl™? on admission, or the use of any
anti-hyperlipidemic medications. For 72h after admission, blood pressure and
pulse rate were measured every 6h on the unaffected arm in a resting supine
position using a standard automated sphygmomanometer without any anti-
hypertensive medicines. Blood pressure and pulse rate variability was evaluated
with successive variation (SV), defined as the square root of the averaged
squared differences between two successive measurements.!8

The presence or absence of RVLM vascular compression was evaluated on a
3T MRI unit (GE, Fairfield, CT, USA) using 3D time-of-flight (slice thickness
of 1.0mm, TR/TE/flip angle, 23/3.4/18°). The RVLM was located at the root-
entry zone of cranial nerves IX and X (Figure 1). The location was defined as
follows: upper and lower borders of the root-entry zone were determined by
the uppermost and lowest fibers of the IX/X nerve bundle entering the medulla;
the anterior border of the root-entry zone was defined as the transition of the
olivary convexity to the concavity of the retro-olivary sulcus; and the poster-
olateral border was located at the junction of parenchymal brain tissue and
individual nerve fibers.? Arterial compression (vertebral artery or posterior-
inferior cerebellar artery) within this defined area was considered ‘positive’ for
RVLM, and patients with no arterial compression were considered ‘negative!
We defined arterial compression as deformation of the medulla surface.
Therefore, instances in which the artery just contacted the surface of the
medulla were excluded from the criteria for RVLM vascular compression. The
presence of RVLM vascular compression was evaluated by two neurologists
who were unaware of each patient’s medical history.

Statistical analysis

Data are shown as the meantsd. or median (minimum-maximum) for
continuous variables. Statistical analysis for comparison of the two groups
was performed using Student’s t-test or the Mann-Whitney U-test for
continuous variables and the y? test or Fisher's exact test for categorical
variables. P-values <0.05 were considered statistically significant. Receiver
operating characteristic curves were configured to establish cut-off points for
SV that optimally predicted RVLM compression.

RESULTS

Of the 86 enrolled patients, 11 did not undergo MRI, 4 had missing
data, 3 received thrombolysis, 4 had an NIHSS score >23 on
admission, 5 received anti-hypertensive or vasopressor medicines,
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Figure 1 Axial 3D time-of-flight (TOF) images are shown (a) compression
case, (b) non-compression case. The RVLM extends in a craniocaudal
direction from the root entry zone of cranial nerve IX down to the upper part
of cranial nerve XI. The RVLM is dorsolateral to the olive and medioventral
to the root entry zone of cranial nerves IX and X (arrowhead). The
compression of vertebral artery (arrow) or posterior-inferior cerebellar artery
within this defined area was considered ‘positive’ for RVLM.

and 3 had surgery within 48 h of hospital admission. Thus, all analyses
were performed on the remaining 56 patients. MRI was performed at a
mean time of 32.3h after symptom onset (range, 4-50h). Table 1
shows the baseline characteristics of all patients. Vascular compression
on the RVLM was identified in 15 (26.8%) patients (hereafter, referred
to as the compression group). Age was not significantly different
between the patients with and without RVLM vascular compression.
In the compression group, the proportion of males was significantly
higher (93.3 vs. 63.4%, P=0.03). The prevalence of hypertension was
significantly higher in the compression group (93.3 vs. 61.0%,
P=0.02). At the time of admission, there was no significant difference
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Table 1 Baseline characteristics, blood pressure and NIHSS on
admission, and ischemic stroke subtypes

Compression  Non-compression

Variables (n=15) (h=41) P-value
Age, mean years s.d. 71.649.37 73295  0.59
Male, n (%) 14 (93.3%) 26 (63.4%) 6.03
Risk factors

Hypertension, n (%) 14 (93.3%) 25 (61.0%) 0.02

Diabetes mellitus, n (%) 9 (60.0%) 17 (41.5%) 0.22

Hyperlipidemia, n (%) 7 (46.7%) 27 (65.9%) 0.19
Baseline NIHSS 4 (0-8) 4 (0-20) 0.29
Baseline SBP, mean mmHg+s.d. 159.1+8.9 149.5+£26.1 0.17
Baseline DBP, mean mmHg+s.d. 81.1+14.7 75.4+15.2 0.88
Ischemic stroke subtype

Atherothrombotic, n (%) 5 (33.3%) 13 (31.7%)

Cardicembolic, n (%) 2 (13.3%) 17 (41.5%)

Small vessel, n (%) 3 (20.0%) 5(12.2%) 0.17

Other etiology, n (%) 5(33.3%) 6 (14.6%)

Abbreviations: DBP, diastolic blood pressure; NIHSS, National Institutes of Health Stroke Scale;
SBP, systolic blood pressure.

Table 2 Relationship between RVLM vascular compression and
clinical improvement at 14 days

Improved (NIHSS
>4 improvement or OR (95% Cl)
NiIHSS=0) Unimproved probability
Compression 4(26.7%) 11(73.3%) 0.21 (0.06-0.78)

Non-Compression 26 (63.4%) 15 (36.6%) P=0.01

Abbreviations: Cl, confidence interval; NIHSS, National Institutes of Health Stroke Scale;
RVLM, rostral ventrolateral medulla.

in NIHSS scores, and no significant difference was observed in systolic
or diastolic blood pressure between the groups. In addition, the
subtype of ischemic stroke was not significantly different between
the groups (P=0.17).

The patients were defined as clinically improved when their NTHSS
score decreased more than four points or recovered to 0 on day 14
(ref. 19). The proportion of clinically improved patients was 26.7% in
the compression group and 63.4% in the non-compression group
(Table 2), with a significantly lower rate of improvement in the
compression group (odds ratio, 0.21 (95% CI=0.06-0.78); P=0.01).

Figures 2 and 3 show the systolic and diastolic blood pressures and
the SV values of the patients up to 72h after admission. At all time
points, no significant differences were observed in mean systolic or
diastolic blood pressures between the two groups. However, the SV
value of the systolic blood pressure was significantly higher in the
compression group during the first 24h after admission (P<0.0001)
and during the 72h period after admission (P<0.0001). Conversely,
there were no significant differences in the diastolic blood pressure SV
value between the groups at any time point. The pulse rate SV value
was significantly higher in the compression group during the 72h
period after adntission (8.7 2.7 b.p.m. vs. 7.3 £2.2 b.p.m., P<0.05)

In the explanatory analysis, the best cutoff SV value of the systolic
blood pressure during the 72h period after admission obtained from
the Receiver operating characteristic curve was 15.3 mm Hg, which
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Figure 2 Average blood pressures during 72h of hospitalization in the
compression group (n=15) and the non-compression group (n==41). (a)
Systolic blood pressure, (b) diastolic blood pressure.

predicted RVLM compression with & sensitivity of 67% and a
specificity of 88% (area under the curve=0.783; P==0.0002). In the
compression group, the patients with SV <15.3 mmHg tended to
show a more favorable outcome, defined using modified Rankin scale,
than the patients with SV >15.3 mm Hg (P=0.10) (Figure 4).

DISCUSSION

This study found that blood pressure variability during the acute
ischemic stroke phase was significantly greater in patients with RVLM
vascular compression than in those without. In addition, decreased
improvement in neurologic symptoms was observed in patients with
RVLM vascular compression compared with patients without RVLM
vascular compression. In the compression group, patients with high
SV values were more likely to have unfavorable outcomes. The
association between blood pressure variability and acute ischemic
stroke outcome has previously been reported.!*!* To our knowledge,
this study is the first to clearly show an association between -
RVLM vascular compression, blood pressure variability and functional
prognosis.

It has been reported that a large proportion of patients with RVLM
vascular compression have hypertension.'* Mechanical stimulation of
the RVLM causes glutamate release from RVLM vasomotor neurons,
thereby increasing sympathetic nerve activity.2® RVLM vascular com-
pression was observed in 7-22.2% of healthy individuals without

Hypertension Researcl
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Figure 3 Successive variation (SV) of blood pressure during 72h of

~ hospitalization in the compression group (7=15) and the non-compression
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hypertension and in 74-90% of patients with hypertension.>%21:22
Our results demonstrated that the prevalence of hypertension was
93.3% (14/15) in patients with RVLM vascular compression, and it
was higher than that in patients without RVLM vascular compression,

Hypertension Research

which is consistent with previous studies. The prevalence of
hypertension was 60.5% (25/41) in patients without RVLM vascular
compression, which is similar to other previous population-based
studies of ischemic stroke.”>** We propose that RVLM vascular
compression is one of the important factors related to hypertension.
However, it is still unknown whether RVLM vascular compression is
the cause of hypertension because no study has prospectively followed
young normotensive subjects with RVLM vascular compression to
evaluate the incidence of hypertension. Conversely, several reports
have demonstrated that surgical decompression of the RVLM reduced
sympathetic nerve activity and normalized systemic blood pressure.>6
In addition, in our study, the patient with RVLM vascular compres-
sion who did not show hypertension (n=1) had higher blood pressure
variability than patients without RVLM vascular compression and had
a poor prognosis on discharge. In the other target organs (the heart),
it has been reported that the regression of left ventricular hypertrophy
depends on not only blood pressure levels, but also the reduction of
cardiac sympathetic drive.”” Therefore, we think that chronic sympa-
thetic nerve activation influences target organ damage even when
patients are not hypertensive,

In the present study, the compression group had a significantly
higher SV value and a significantly lower proportion of clinically
improved patients. In the compression group, the sympathetic nerve
may be chronically activated. Hypertension is likely one of the markers
of this chronic sympathetic nerve activation, which explains the
significantly higher rate of hypertension in the compression group.
In patients with chronic hypertension, cerebral blood flow decreases
rapidly with cerebral ischemia in association with an increasing
cerebral oxygen extraction fraction.?% Therefore, blood pressure varia-
bility may change cerebral blood flow. This pathological response may
deteriorate the improvement of neurological symptoms in patients
with RVLM vascular compression.

Our findings demonstrated that the difference in blood pressure
between the groups was not significant, although it tended to be
slightly higher in the compression group. Interestingly, the variability
in blood pressure was significantly greater in the compression group.
The sympathetic nervous system is generally persistently activated
during acute ischemic stroke, leading to increased blood pressure
regardless of the presence or absence of RVLM vascular compression.
Therefore, it is difficult to detect a difference in blood pressure with or
without RVLM vascular compression during the acute ischemic stroke
phase. By contrast, RVLM vascular compression clearly activates the
sympathetic nervous system, leading to increased burst-like firing of
sympathetic nerves,”” which is thought to have a role in blood
pressure variability.

It has been reported that patients with RVLM vascular compression
have increased sympathetic nerve activity.? In addition, the increased
sympathetic nerve activity may induce high blood pressure variability
because it was reduced after ganglion blockade with trimethaphan.23
In parallel to this response, when sympathetic nerve activity increases,
the baroreflex counteracts this activation in normal subjects. However,
it is still unknown whether the increase in sympathetic nerve activity is
caused by increased sympathetic nerve traffic, increased vascular
sensitivity, or impaired baroreflex buffering in patients with RVLM
vascular compression. It has been reported that baroreflex buffering
and baroreflex-mediated vasopressin release are severely impaired in
patients with RVLM vascular compression.” When the impaired
baroreflex is associated with RVLM vascular compression, blood
pressure variability may increase with increased sympathetic nerve
activity. It has been suggested that restoration of baroreflex sensitivity
may prevent stroke in the animal model.? It is possible that the
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restoration of baroreflex sensitivity reduced blood pressure variability
and, therefore, stroke incidence. However, blood pressure variability
was not examined in the experiment by Liu et al. Therefore, it is
unknown whether stroke prevention with the restoration of baroreflex
sensitivity was mediated by the reduction of blood pressure variability.
In our study, we evaluated the association of blood pressure variability
at the acute ischemic stroke phase and its prognosis for patients with
or without RVLM vascular compression. However, we were unable to
evaluate blood pressure variability at the pre-ischemic stroke period.
Therefore, further studies are needed to clarify the association between
blood pressure variability and the occurrence of stroke in patients with
RVLM vascular compression. :

Various measures of variability of individual blood pressure profiles
have been used. The most common measures of variations are the
extreme values, such as maxdmum, minimum, range (difference
between maximum and minimum), s.d., or coefficient of variation
(s.d. over mean).*? In the present study;, we selected SV as a parameter
of within-patient blood pressure variability. This parameter includes
the serial varjation on a time sequence, whereas other measures, such
as s.d. and coefficient of variation, ignore the sequential nature of such
a data set. Therefore, when analyzing the sequential nature of data, as
in the present study, it is better to use SV, If not, time-invariant
measures, such as s.d. or coefficient of variation, can result in a
misleading prediction of prognosis and is less informative for blood
pressure management.

In the present study, we evaluated RVLM vascular compression with
MRI images. However, it is possible that cases in which there appeared
to be RVLM vascular compression had a low degree of compression
that did not result in sympathetic nerve activation. Thus, we examined
the association between SV and prognosis in the compression group,
which was divided into two groups using the best cutoff SV value of
the systolic blood pressure during the 72 h period after admission. As a
result, the patients with high SV values tended to show more
unfavorable prognosis than the patients with low SV values. Therefore,
large-scale studies are required to confirm the influence of the SV
value on the compression group prognosis.

The present study has several limitations. First, a selection bias may
exist because of the small sample size at a single institution. Therefore,
it will be necessary to conduct a similar multi-center study to confirm
whether these results can be generalized. In addition, our results may
not reflect all ischemic stroke patients because of the frequent
exclusion of severe cases. It is highly possible that the severe cases
have poor prognoses regardless of the presence of RVLM vascular
compression or that the influence of RVLM vascular compression
might be low. To study these issues, we are planning a multi-center,
large-scale trial to define the association of RVLM vascular compres-
sion with the prognosis of ischemic stroke patients. Another limitation
of the current study is that we did not examine the correlation
between RVLM vascular compression and SV value with the use of
anti-hypertensive medications before stroke onset. In particular,
medications that inhibit sympathetic nerve activation may influence
blood pressure and blood pressure variability. However, the half-lives
of these anti-hypertensive medications are not more than 24 h, and
their effects decrease with time. In our study, the SV value for blood
pressure variability was calculated at 72 h after admission. Therefore,
pre-medication with anti-hypertensives should have had a limited
effect on the SV value. Finally, the correlation with ischemic location
was not fully investigated. A previous study demonstrated that
patients with infarctions involving the insular cortex tended to suffer
from autonomic dysfunction,” which may influence blood pressure.
However, in the present study, few patients had infarctions involving
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the insular cortex, and the proportion of patients with infarctions
involving the insular cortex was similar between the compression and
non-compression groups (two in the compression group (13.3%) and
five in the non-compression group (12.2%)). Thus, the influence of
ischemic location in the present study may also be limited.

In conclusion, this study found that patients with RVLM vascular
compression had greater variability in blood pressure during the acute
ischemic stroke phase, which may be a factor related to poorer
prognosis. In the future, larger scale prospective studies are required
to confirm the influence of RVLM vascular compression in acute
ischemic stroke.
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potential candidates for the optimum surgical technique -
in the current guidelines. Recommendations, continued

3. Heavy alcohol consumption leading to abnormal
blood y-GTP levels should be discouraged (Grade B).

References 4. In the case of hypocholesterolemia, it has generally
1. Health and Welfare Statistics Associaion. Trends in been agreted.that the its un‘derl)/ ing hepatic disease
national health. ] Health Welfare Stat 2001;48:406-413 (in and coexisting hypertension should be treated.
Japanese). Lowering serum cholesterol level with statins does
2. Ueshima H. International comparison of stroke: Mortality not increase the incidence of ICH, but some data
from stroke, its prevalence and characteristics in Japan. have implied that intervention for stroke patients
Prev Gerontol 2002;1:10-15 (in Japanese). may increase the recurrence of ICH (Grade B).
3. Fujishima M. Cardiovascular disease in the elderly: The 5. We recommend the very careful consideration of an

Hisayama Study. Nippon Ronen Igakkai Zasshi
1999;36:16-21 (in Japanese).

4. Sudlow CL, Warlow CP; International Stroke Incidence
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tional collaboration. Stroke 1997;28:491-499.

5. Suzuki K. For prevention of stroke: Characteristics
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by Shinohara Y, Nippon Rinsho. 2006, 64(suppl); 315-319 dividual patients to identified risk factor reduction is a pre

appropriate dose of each antithrombotic drug and
its dual medications, that are required to control
concurrent hypertension (Grade B).

Evidence
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8. Japanese Society of Hypertension, Committee on Guide- morblchty and mortality rates. ’ )

lines for the Management of Hypertension. Guidelines The higher the blood pressure, the higher the incidence

for the management of hypertension, 2004. Tokyo: of ICH. Hypertension is a risk factor to which the utmost

Japanese Society of Hypertension; 2004; p. 14. attention should be paid for Asian people in whom ICH
9. Kanaya H, Saiki I, Ohuchi T, et al. Hypertensive intracere- occurs more frequently than in Caucasians'*'® (IIb). A

bral hemorrhage in Japan: Update on surgical treatment. meta-analysis has demonstrated the usefulness of antihy-

New York: Raven;1983. p. 147-163.

10. Kanaya H. Treatment of hypertensive intracerebral hem-
orrhage: Results of a national survey. Jpn J Stroke
1990;12:509-524 (in Japanese).

pertensive therapy for the prevention of stroke and recur-
rent stroke'® (la). The Perindopril Protection against
Recurrent Stroke Study (PROGRESS) showed that an anti-

11. Kanaya H, Kuroda K. Development in neurosurgical hypertensive regimen decreased the. incidence gf ICH by
approaches to hypertensive intracerebral hemorrhage in half for over 3.9 years of follow—l in 6105 patients with
Japan. In: Kaufman HH, editor. Intracerebral hematomas. previous cerebrovascular events™ (Ib). A surge of blood
New York: Raven;1992. p. 197-209. pressure in the early morning has been identified to be

12. Kanaya H, Yukawa H, Ito Z, et al. Neurologic grading an independent risk factor for ICH® (IIa); thus, to control
for patients with hypertensive intracerebral hemorrhage hypertension strictly all day long is the most important ac-
and a classification for hematoma location of computed tion to reduce the risk of ICH.

tomography. In Proceedings of the 7th Conference on A meta-analysis of epidemiologic surveys demon-
Surgical Treatment of Stroke. Neuron Publishing Co.

strated that the incidence of stroke decreased in a group
Ltd., Tokyo, Japan 1978; p. 265-270 (in Japanese). : . .
13. Mendelow AD, Gregson BA, Fernandes HM, et al. Early with a high consumption of green and yellow vegetables

219 .
surgery versus initial conservative treatment in patients and fruits™ (IIb). In Japanese people, the mcxden'ce of
with spontaneous supratentorial intracerebral haemato- K:HE was Iower Wben the general population were n the
mas in the International Surgical Trial in Intracerebral habit of eating fruits and vegetables every day™ (Ib).
Haemorrhage (STICH): A randomised trial. Lancet It is generally agreed that heavy alcohol consumption
2005;365:387-397. increases blood pressure and causes hepatic dysfunction

thereby decreasing the serum levels of blood coagulation
. factors and cholesterol, thus elevating the risk of ICH?22
1. Prevention of Intracerebral Hemorrhage (Ib). In a group with increased y-GTP levels, which are

an index of hepatic dysfunction associated with heavy al-

cohol consumption, the incidence of ICH increased re-

Recommendations gardless of blood pressure or lipid levels® (IIb).

1. Treating hypertension is the most vital step to There was indeed a concern that hypocholesterolemia
reduce the risk of intracerebral hemorrhage (ICH) raised the risk factor for ICH, but it has been shown that
(Grade A). the hazard arises only when low cholesterol levels are

2. People should be encouraged to take a moderate combined with hypertension® (IIb). It is generally agreed
amount of vegetables and fruits every day (Grade B). to treat concurrent hypertension with hypocholesterole-

mia, although there are no clinical data regarding any
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relationship between the attenuation of serum cholesterol
and the lower incidence of ICH.

A meta-analysis showed that statin treatment for im-
proving hyperlipidemia did not increase the incidence
of ICH* (Ia). In contrast, analyses including the Stroke
Prevention by Aggressive Reduction in Cholesterol
Levels (SPARCL) study showed that improving the lipid
profile in patients with previous stroke elevated the inci-
dence of ICH®? (Ia). No-correlation was observed be-
tween levels of LDL cholesterol and the occurrence of
ICH” (IIb). It is generally agreed that lipid-improving
statins should be administered with care to male, elderly,
hypertensive and chiefly hemorrhagic stroke patients,
and that their physicians have been educated as to the
need for blood pressure reduction as a feasible counter-
measure®® (IIb).

Antithrombotic therapy increases frequency of ICH on-
set and the subsequent hematoma expansion. Whenever 2
different antiplatelet drugs are administered or an anti-
platelet is combined with an anticoagulant over the
long term, it is generally agreed that the clinicians of
such patients should weigh the advantage of the antith-
rombotic actions against the disadvantage of bleeding
complications® [*See also additional remarks for the
English version]. The appropriate adjustment of the blood
anticoagulation intensity and uninterrupted stabilization
of blood pressure with antihypertensive medication are
recommended®*?! [*See also additional remarks for the
English version] (Ia).

Not only chronic renal failure requiring hemodialysis®
but also chronic kidney disease with a low glomerular fil-
tration rate (GFR) elevate the risk of ICH*® (Ila). A suba-
nalysis of the PROGRESS reported that antihypertensive
therapy with an angiotensin-converting enzyme inhibitor
prevented recurrent stroke in renal disease patients,®
but they have no available data regarding how renal pro-
tection works well against ICH.

Diabetes mellitus (DM) increased the incidence of
stroke; type 1 DM elevated the incidence of ICH, whereas
type 2 DM did not™ (Ta). The treatment of DM with hypo-
glycemic drugs, such as insulin and insulin-resistance im-
proving drugs, has not been reported to prevent ICH.*
Concurrent hypertension remains the most important
target® (Ib).

Asymptomatic cerebral microbleeds detected in T2*-
weighed MRI in patients with acute cerebral infarction
are a risk factor for stroke recurrence, particularly symp-
tomatic ICH for Japanese people®®* (Ia). No research
on the efficacy of antihypertensive therapy and safety of
antithrombotic therapy in patients with hemorrhage-
prone microangiopathy is currently under way.

No data are available to help develop preventive mea-
sures specific to non-hypertensive ICH associated with ce-
rebral amyloid angiopathy that frequently occurs and
recurs in the late elderly.
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2. Nonsurgical Treatment of Hypertensive
Intracerebral Hemorrhage

2-1. Administration of a hemostatic

Recommendations

1. When there is no abnormality with the blood coag-
ulation system in patients with a normal hyperten-
sive intracerebral hemorrhage (ICH) in the acute
phase, administration of blood products including
blood coagulation factors is not recommendable
(Grade C2).

2. Evenif the ICH is the hypertensive type, administra-
tion of blood products such as platelets, prothrom-
bin complex and fresh frozen plasma should be
considered for patients with concurrent abnormal
platelets or blood coagulation system and a bleeding
tendency according to their clinical conditions
(Grade C1).

3. There is no adequate scientific evidence supporting
the use of capillary stabilizers or antiplasmin agents
for the treatment of acute ICH (Grade C1).

Evidence

The usefulness of the recombinant activated coagula-
tion factor VIla (:FVIIa) for acute ICH was evaluated first
in 2 small-scale studies**® and a medium-scale study.* In
the latter medium-scale study, 399 patients with ICH
within 3 hours after onset were randomized into a placebo
or rFV1la group. The results showed that rFVIla treatment
significantly inhibited increases in the bleeding volume,
decreased mortality, and improved the dysfunction level
at 90 days after onset (Ib). In the subsequent Phase III,
large-scale study,” 841 patients were treated with rFVIIa
or a placebo within 4 hours after onset in a randomized,
double-blind manner. Compared with the placebo, the
tFVIla treatment significantly inthibited increases in ICH
and improved the level of functional care and the level
of neurological disorder by 15 days after hemorrhage,
whereas the primary endpoint defined as the frequency
of deaths and serious sequelae (mRS score 5-6) at day 90
did not improve (Ib).

Even if the main cause of ICH is hypertension, adminis-
tration of blood products such as platelets, prothrombin
complex and fresh frozen plasma should be considered
for patients with concurrent abnormal platelet or blood co-
agulation system and a bieedin§ tendency according to in-
dividual clinical conditions.***

There is no large-scale clinical study on the use of capil-
lary stabilizers or antiplasmin agents in patients with
acute ICH as compared with a placebo. Only reports on
a small-scale controlled study® and use of these drugs
without comparators*® are available®® (ITb-I11).
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TEELT 7O — AMBMERNEE T, mEE - mE
EOTEEIC L ) D TEIRELOETFEIE S
T, BESRFRHICESETE /.

HERERE 2 5 2 I RB A~ OB L BIRE (L
LRBOTHICRBBME, BEEE 1220 Vi
PMEFEETH 555, STOP-NIDDMRERIZ L % &
a7 NI T —EREET I NFR—IICL by, 8
RIB~DERDO TS, BEF - LHEEN DS
EILYFRA Y FOWPIRENZD . aiempE
EH, BRR~OERTHIBE R — kT8 <
FH5L-EELZLNS.

$ 72, PROactiveBRERIZ L B &, 4 v A1) VEHT
HWWEE YA 77 &7 Uik, s iEE - B
REDEEL VN RA VI OBFEEDETFT 2R LAY,
B ZE A R F B2 B L 72 PROactive BFZe - 747
WKL ae, RERPBEEFAICHLTELZY 5V

IR0

insulin compared with conventional treatment and risk of
complication in patients with type 2 diabetes (UKPDS 33).
UK Prospective Diabetes Study (UKPDS)Group. Lancet
1998 ; 352 : 837-853 X h &%)

(Tight blood pressure control and risk of macrovascular
and microvascular complication in type 2 diabetes ;
UKPDS 38. UK Prospective Diabetes Study (UKPDS)

Group. BMJ 1998 ; 317 : 703-713 X 1) %)




3 LDL OUAFO—ILDE TR & IHERhFEAESR
#l&DRIER

LDL OV A FO—L7% 10% K TS5 & 15.6% fuzEch

UZ OB NS EHETE S TUE (The lower, the better) .

(Amarenco P, Labreuche J, Lavallee P, ef al. : Statins in

EX ey

stroke prevention and carotid atherosclosis ; systematic
review and up-to-date meta-analysis. Stroke 2004 ; 35 : 2902-
2909 X b BZE)

1.2~

r=0.58
B Post-CABG P =0.002
#PROSPER

1.0

BWOSCOPS
o8l AFCAPS / TexCAPS

HPS
0.6

GREACE  nracL
04}
& Small Trials
02 1 ) ] | ! I
—10 —20 —30 —40 —50 —60 (%)

LDL JU A5 0O—)UET=E

BEBICEREISITA I LS TELY, g
BETICBT 2 ERFIGEEOE B 7#T
METHEDE2PWDTRENTZ, THANVKE—ZRY
FTYE VL, BEREIMEIC X IR EEE T
EDOET, FEHCAEOHBERFTHLA A1)
COETA, BIREAEST bbb IMTERE =85 L,
BRI T ORETHICES Lz EELON

7-13. 14)

3 BEEESIE

B, ¥RREZ 63 2 EEEEEES T,
HMG-CoA (3-hydroxy-3-methylglutary-coenzyme A) 3
TEEEELT MV SRS F o OGBS - sk
—RKFBOFERBEINRENY, SN2 5Fh
BHARATOFBEERLZY., BRAZBIL R
TO—NVEFE S THOHDL I VA 50— VASEE,
IDLI VAT H— V% EE T Hnon-HDL I L R F
O—LAMREDH D S5 H0T, IBEEBRE FEUTHE
DPEEED B .

BERFH & LR EBEEEICIE R &
FUOMERATHERZER, LDLILVAFO—AOET
VCARRD U CRRES R DR ) R & AR L 7 (B3) 1719

F7, BEFBEAESICH T 5 RIEEZ LTI
T EVNRATF U OFEREFIRENSY . bHE
TH RN EREESOBRETFTHENO S S/ & F
Y DOFNRERETT B I-STARSHFI D HEITHF TH 5.
Tru—AllRERT 7 FEECH LTRSS F i3
BICEFRHTHLEBESNS. L L, SMEERMN
AT HE I B AR AE B 0 S e S L A2 5 <3, MRS 72 B
BETHEECTEIMBEMORBEDFEIESDH Z 1. B
EFEEZHFE L O CIRERTEEI MR R EE
DEFIZNEERIET L L E2 5152 BRFEAHE
BREEEEIT LTS, BEETEEORE RE
TR TE B,

EREERENT, wn)-3 REMALFISEHEE D
—DT& % EPA (eicosapentaenoic acid { 4 I H 2
FEELTIV)) OMEMMERE W T ARETFH

% HREE L 72 KBRIE R AR 3LER JELIS (Japan EPA Lipid
Intervention Study) DHFERTIE, EPA(L/SF— L ®)
(1,800 mg/day) %, BNEFDEFL2ETI2EHIL X
T O—VIMAERE (Z250 mg/dL) 2, A& F 8
FEEBITSEMBETELIET, Ay FaxE
TRAEE E B LT, BES (B ICHEE)E
REFEBEIL200 8T 22 EELD IR o
722, 54EHIZ BT A NNT (number needed to treat)
1227 THo/z. ZDOIELISDERICL Y, [EuzEmR
WBETA FZ422009] TlE, EaLAFo—i
MFEZRLUNEFOBREEOD LEETIE, RF¥Fv
BANC Lo TMEILDLO L AT O — LR L
A7O0—NVEEZEE/LTZEE LI, EPA
(1,800 mg/day) B8 MIEEH 4 5 = L pSER S
w3, '
—F, AF UREBIEEL T 1 75— FREEE
THEOBAMGEHE SN D5, BAENERTHOH
Ho o O+ RBERRIIE 2 W2 F7-, BN
FEOERBILOEEIMTOEREIZCE LT non-
HDL(LDL) I L A7 U — VEETFE 48 L, Shik
BALOFE EROR T v T TOMEIIAE B oEELE
BTHHILERLTNSE®,

4 EHHED

&V AP PRARE S T H B P O FFIE (1 5 VB
iE, MIEEREINUNETD 5. IEREEME CEM
BOBET, BRAE BOE, EOHEGEER LR
&, RLEOEHEND I L—2TLETHLD
i, PLEEEIRIEIC L B RMERE SO CBIRERED
TFHAKCED I EPHREEINS., IS DEYE
TRTAEY YOBENFEDbND. F 70, REE,
— 2B 1 B B2 1L F54E (transient ischemic attack ; TIA) %
B E 3 5 .LEMBNICKH LTI, REERRELE
B 12% %95 4% £ CTFIF5HZ LA5CT & B GEERE
A%, HALEHMPESHS 2 VIR Y BRFEICE
T& 5. PT-INR (prothrombin time-international nor-
malized ratio) 2¥2.0 ~3.0 X% 5 X527V T 7Y >
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AT LAEMBEAEL, 10U EoEHECRED
HEPENZ L 2 D7D 1.6 ~ 2.6 ITHERET 5.

Bt CEMENCBE L TiE, Y¥ 5 AR EVe
FOUEY TRy AERE(NRI I VP
WFTELMICLBOHEREYE L T5. BEEG
BAIEN A LT, (EEEMER, LARETHoD
EWIC L 2AEEELCHAELI B 552,
LoL, BRATERETERTHOBA» LR
EHENCHAEEC B CEMEERTILIETE
T, R FBEEESERTH L. A LEMR
BIRA OO 7 7L — 33 2 Lk BN EREENE]HT
EEBMERTFIHIC o2 S 0B 3 HEEE S TR
T*%/B”).

F 7, EEE OB ML R M AN P L o) BEAE A
G LT84, MEEREEIIEEICTINET
HBH. T-PU/MEIE L OB EEE D & THE
BUHET FHT 2 EEREOEEM, &Y biT
AR D B MR 2 EEEEOCHB IS LETH
BT LR L NS D),

5 DRFMFLEETE

IRFIFLEAZE 13T L C TROBIRIMAS SR seR 2 % 1
&, MERTHO/-OIEREEINEEZSL,. I
BREET ELIIEIHE, NELBESRIE (I
GEEIBHESHR SN S, LETEEE DR VIIG
LRFEMOBEERTFICHT LT, HBESE L
LDEERERETH 225, PULMRETZAEY) >0
BEAREASEREND 2%, ok AL X {EEs
NAEBERORECIIFILBAFICHT 57 57— 7 iz
& % BASEMT D FRER A 5% (Evaluation of the STARflex
Septal Closure System in Patients with a Stroke or
Transient Ischemic Attack due to Presumed Paradoxical
Embolism through a PFO ; CLOSURE) 2SI iE{TH 1L
TWBD, FFEIBAFLEIVN S { Valsalva BTFREEIC
DHEL XY PBESNAHARANIN LT, o4t
BEBOFFIIRELnEEbNRE,
FEREMEROER & L COMEIERAE I LT
W, B7F—TFNVERWNOBEITE 2D D HH%, - B
AT & U TREEIRIMAS 2SS WSS E SRS
WL 72 5%,

6 B 1E

B2 3 5 At & BIARTEILIER 22 5, BhARFE(LIE
FAEZE P MM DfEMEE T & 2 5. BEIRKIET O
fEREE TP, 2hw i, ZAFHOBSH
SDOEEPEEESETSIECLTHA . fmEET
HZEIZT DOTEEN FR IR R BEIC X A E
ZEGIOHAE SIS, BEOLOIZIE, vkl
7, NI VIEARBROWREBES S oF v

Ny FEAVRANONS. ZEREL M Ofp
BFEizs.

7 B B

EH BB P REORBRE T & 72 5 o et
THRETHDH. SEHBE(T VI — g
12 g2R{H) T CHMEERELERT S 23339
FIEF IS B ORI X 5 FHEVIR IMT O3 B #0550
RAITRENTWE® . Lo, ZEHKBE(H60,
BE)CIBEEND Y A2 3EE Y, SRiEE &y
ERFIER L OBROT I — TRRIRENT Y
I L TH 7 a— VERE L &5 IO
BAEREDIENT 505, BMEBREOLEHRIEE T2,
MEEDS 525 FAECHHEERSE, KoL x5
U—VIFESEFES L Cwb LiES NS, JEfE
BB LAV RE M RERISR AN &
#%W,%mﬁﬁwmﬁm®ﬁ%$ﬁmwyﬂw
PEREELBA CEFEEZRYT LD 28R 2 6kEI
BT REEEZLND,

RT A IZHBNIRTEAL - B LIEE D & 58
Tz /= VEELERFETLY, REEBERTHHE
WELTREARBETH LY. F/-, 88k KEHE
i, — B LEHBIORSE, LHREE, EIREEE
WMOEBIZL D HERTFRETLTEEITRES L
TEBY, REHEOMEED S 2 F AR ERREE
IR TA2AREEL S LD TELTRETHEY,

8§ % M iE

BAT MYy MLER, REEORBETFTH
HEBDNE., ~N< b 7YYy ME46% UL CRE
EOWBHEESEMLAY. Lo, BEICID
HEEZBETHTRE L -HS 32w, BEREA
T r7)y MEEDHEER RV E OHENDH B O,
A MLVAEMACH LT, B8, BB, XL
AEZBRL, N2y MERHESEL I LR
ERTH. BIOEREEITHTH L., EMLIE
Wt LT, REES ST IMBREOER) X 7 % 5
TED I ERERF L CIEEEELIT) L2,

9 HIMHEEREE

FEREMBREZERCTCHL7 > F bar ¥ oI,
TaFArC, Tusr4rs, BLXUOTIRI N
YEEE - RBECTEHBRMGENSZ Y. EHHE
AHDRERETIE, LEongdEEROMZEL, T
BUREREAR MLARAE & BARB E A, IIAILEES
FEEBK*ZFRFREE LTI - TEMTRETHLY,
OB RORES 2 WIBEETLILT 7y ) A
U AEOHIMABREELIT) SR EELTS L v
A%, TR FE v,
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E74T7) S MEDHIEECEKRRTFTH S
A5, ATV TrYEET3¥E7 477 FRE
FIOBBESEETFHIR I FOMET STz n®,

EETEOMEESIREESCBVTIE, Hiy
VERERGEW—TRTyFaT sy, AL
TFYVEVHR) ERETAIRETH Y, BHEET
HEEREYAZFIEVS® giurry oy
7 AREC X ARMERTHIFHEREI NS, 7272
L, BEIIBWTEHY VIEEREBEOEE IIM
BDTABZNY . B LHFHETYFT F—F2R
EHBITORBEEFNCB VT, EERDEEMED
BirhEA T o4 FEFHEREINE Y,

BREVRTA VIEX, BMESR S REE
DFIEVAZTH 5. EE, ¥ I VBgBrilk
HIGEIC L Y, BEE, OEAEREE, KEV-—
H—7% EOREBEFBERMEL CHEETEY, LHEE
DY RI BT HEGITHEENR T2V
EFBES NI DD, 5B IOWEEOWESTF
PighR % BRI & ([CHFE T A LB H 54,

RECEEATSE I X B NEHIRTAARE X T hTiE v
A5, A YR TIRBMERRE BN & E 2 n0,
B R IVE VFEmEEE, BEFR2ENsELE
B3 5 D THIZ S iz,

10 Kk fE

BRESE CTIENRFEALER AL AR B Mgt I8 < T,
BIEEREDY R ) 5 5. KERRERLEE
PR EEFICHATT A T EARENT WS | F 7=,
Chlamydia pneumoniae (Fi# 2 5 X ¥ F7), Helico-
bacter pylori(~~1) a/327 % — - ¥ 1)), cytomega-
lovirus(4 F 2 H 07 AV R), Mycoplasma pneu-
moniae (T A 2T 5 A< -
philus influenzae(A ¥ 7 VT2 WH) E O BRYE I3 E)
R EABBELTWA™, Zhwz, 17T
VHEORERLEFREEN, BEEERTFHOE
BEPoFHEESICIBHTRELIRNETHD. F
7z, BERNERBEICBIIAMATHE LT, ML
KE7 75> ORE, BHIRE L TLEALE DI
TRGRPEFFEIE ACEBHEE, 7wy I,
SOATS =N, AT A T EDREEERTD.

BIRBEILIZEBEOMENEDOREREELEZ S
., BIEE C RUETEZE H (Creactive protein ; CRP) A%
TOERREEE RS, DF ), CRPEFREE
7T = EREEASRERIRAEE OEF TIE ER L,
REEOFARTFERY S B, LL, SCRINHE
ERMARC B 2 EFRREETFH E LT, HAEME
M D& 5 HMG-CoA BILBRHEE L AV 7 L FE
PLEE, ARB®RENFEBEINDL D, FORMEPER
T REIETHETH 5.

—=—F==x), Hemo-

11 BB F _

FEREMBHERR(7 > 5 b > ¥ v IIRIEE,
Ty A Y CRIBE, 774 YSKEE, TIX
IVTVREEBIURZE, BERAIEZ WA
Leiden AF25) T, MAEZEDORKEIHS » I
BN DB, —RICHHERIFMARE 2SS DS,
B4 - EBREDDHD D A, HUREERESFZEBLT
b L, —KFBE L TORENRBIE V. &
RE VAT A VILIEE T methylene-tetrahydrofolate
reductase (MTHFR) BIaFOHRZERICEX 2. Y ~

ERPLAAEGRRE, FIRAEEE, b oW, HESE
D 10 ~20% SBIEEFEE = b D, BIRMES
H R RRIE, B AL ST H MMM 2 5
FELRTVOT, HUlREORSIZFOF LY
A7 BRI CTHEELTIRETHS.

T, TAARTY FOBREFLHEOBKRET T, &
AKRYV T AT T — 4D ® 5-lipoxygenase activating
protein ;E{ET & AEZE & DRLEATR & 75559

Recklinghausen ffE#RMESRE, Marfan JEMEEE, cere-
bral autosomal dominant arteriopathy with subcortical
infarcts and leukoencephalopathy (CADASIL), Fabry
Jid, YR S 7o S R MR R TR R R LR v,
MMBRECL 2 —RTFHOFREIRHTH 5.
F 7z, CADASILIZx$ 5 EBEHRIEREE T2
TS5 I NS, Rabry fmiIxt T 2 EIETA
HWZ aH T T P T —EARBTEES 12X B
BERETHEORPMEDTHTH .

12 lEREE

AEE) vy FO—ADBREEOVEER
PHBE&LZ Th Y, BERARESICL S LEH
PEESS cm, THEIOem L ETH L. OQFHE
150 mg/dL L EHD, F/EHDLI LV AT O — L
40 mg/dL LLF, QIMLE 130/85 mmHg V3 Ll L,
@ZefE e MAE 110 mg/dL LLED 2T HLL E CT3EE
MR

PIBEEHMEIRCRBMERREOYR 7 L2 H 5
PEPHEEERTTH LS, WEDESICBITAE
BFHO-DODORBIHTEIIA Ty i, 4R
Y iRPLE, SPEEHIESEEEEE, SME
W3 L TR W R &L, BT HERETH LY,
HREACRARER L SLE, BREREE, ERB
FEWIIRHRRFCTHLOTEMOEEICEREYL
AT ZERESTIE RV, EEIREDREIEY X
JWHERAZEETH ) L0 cm BE88 ~ 90 cm 2
EEITRALEEL5 My BRI RERREETFR
WEHTH AL L HADEFHEEIOREENLTY
2, 60, 61)‘

CRERIEH / IR EZR)
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R/ FR A B3R

ZEhBIERCS T 3EMER, EigloL B0k
FLEHMEREDOREOE, VIO TEETXEIE
NERETBIIEHNTES.

MRMEREE I SRRBEER2E L TB D, EMIER T INE RS O P s R 2 A A
BEERTHCEZL Cwa,

MEFEFOTEIANF DI 520 %E2HEL, BOIINVF—0OBEELEET, M I EHT
PRECERICL > TOABESER SN T3, MNEOMRSMBPERTF T L VBB T 2 L, +
CIBRBT 2D OMOEEPEES NS, MM 30 BLITICh 3 L e EE R4 L, 10~20
KW E B & MAFAFAGERETHE O M2 TR, REECT TSNS T kb bEECES. TCK
BEECE - B OMO AT, ROKOETAEE T WSS BRIESCE 2 47T M15Y, &
MERF > 75 R, FREHMIIECES £ TICTE 22 R MR 25 L CBFNME & thE s
¥, NPT IEReR, MREREEBETONERREESTH L, JOMEESEE T,
IMEROBEREREEE ST (K1), BE2/TS L EFKLIGE LET UFEE AT 3
DT, FRCESOERESEC T THBEREIEESH > —F2LThH 3.

—77, BHMERKIE OBFE L V£ U, MESMMREREFEL, ESRRESHELEL 3.
BIMEY &I FRmMEMIC KA S 325, MERBEOENEC L DEBROY KTV VEE - 7 4
7V A VESL L BUNEIIRE OBAEI & D BAET 3. BERIMOESE, BRAMHRE, FIio4F
TyXRANF =L L 5MEBREC LY, BIMENE & B L CEEZICS Y, MEMIEFRE 24 B
M, &< @6 REUNCIBEASIERL, ERETEBETETRBICEST 3. MFZEL 3, S
DI EFA MBS & CFERETICHET 2720, T2 2BEREEANERGEE 2 >T
W35,

PAEdr o, FEMMES & O HMAERZEF T brain attack EfEEH, —Z%%% > (Time is brain) &
THs, 3 CT® MRIZ L) BHZE 2T, 2P nBEEIEEREEE - 3BTEED S
O bha—hnERENS,

| RERECDM(E2)
1. miTHh=zaiEsE
EREIRCBERE?SH2 S L RELAEL TR0, EIMITRIC X 0 EEISER S e
FFNMEIZET L Cwa, Lal, BENMESRR E THET 3 2 Lok VM2 RIEHER L <
WBIRREIZH L, SEREAZE - MEOETRBAIC & 0 RIEEEIRESE L, iR o EE &
£95. MCT X UMRI TiZ, ©bW 35k (hRMENR & BTAKEIIR, %72 3B KMERO
TR CEERENE L 5, IR SPECT RE T, EREROZHEMMTES EEED 80 %
PP, WERRFRAOD2 725V 53 FRAWL, MEEMA 10 BLTIC & ¥ % 250t L5 HD
T 5 (MABIERR)MR2RBD 5, XY boy CT T, FBMOBEFKOGEDET & BEEN
RO EAPBESNS.

2., Fro—LletkiniEs

BILE, EPEMAE, FERFE, BESOBRELOBRE TS & v BREgamsinb 0, me
W 7 Z —2 < BN S N5, W & 2B T o MBI, B - HED» o Mk 0E
fIZEhe, @R - MESMOEMICEEROEES, BEild L BaH L THMEEL2RETS.
M ORIz FEEF I MRA, MIME S CHEN% (50 %LL L0 SHEMe) % SE M+ 5. R4,
BERE LIMRTER L 2T WANEE 7 7 — 7 I3EEBHF RS> MRI C2WafE L 20, BESBEE N
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mL/4>/100 g
60

P 40 e
&‘i 30 / / —e- {2
Z fx” = B
10
0 1 ] i
0 50 100 150 200
: e E L . ¥ £ E mmHg
H1 REESEECET3RLEEBRGREDEEX

BmEER(A), BHREBEEC)ICL Y AERNBEBIRIBESEEERIZ L 5 AMENIRSEE DB (artery-to-artery  embolism) NDHESI
(MRIEI{% B) TH 5. RIEHRETEPAMBREEORHEBRMLTSWIOBETLTEY (D), F47Ey 7 XAFICL Y LTHEM

LMY (E), BEARESSMETRENETHFEES NS, F TERMITO & HEHEAEE (autoregulation) 2R ¥, BEETIETF
¥MEH 60~150 mmHg & TEBMMFEIE—FIZ4 2 & ) ICHEOIRIERES ITHhN TV 5 A, BMELERCHMEERERCEN
EREIE (vasoparalysis) D DIEE L E->THY, MEOETICEAL TRMFEAET TS, 24, BREESHBTEEEEIEE L
THEHAERLTWSH, BEOETERETAETSIEY, BAMMLTEIET LSERENERT 3.

2 BRLFENBENEERR
A EMEMRASE D RCTE&,
B:S52F7HBENMIEEZKIZ IcmK
DIFE), C~E: 77 0O—LMieHiEsE,
MRA(HhXBNENIRE BT 1 C), MRI(ET
SEIEMEEME 1 D), BMILIE SPECT (CHrh Al
B RSB O MFET : E)57RT. F~H:
CEUMERE, FNBEEOREREA
ERMEEF), RRBBROERESRE
(G), BEECTI—ILLBE0ERMDE
(H) &R,

g B BEEEIE
CT : computed tomography M EESSHEOEMEE (B4 »> 284 H
SRS S HEOEYEL (RS »> 286 H

MRI : magnetic resonance imaging
SPECT : single photon emission
computed tomography

MRA : magnetic resonance angiography
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7RI X BIRAEER 2> 5 DEERF (microembolic signal) DR T = & — pSIRESIE DT Ic G255 T
b5,

3. TUEE

T THEER, FERERIRIC-RUEE 5mm U TOBEEDZ tThs. 77 FHEEDR
ERFRERORREzE . 3~Tmm O/NE% 5 27 FIZER 200 um U TORBEEDOY KL T >
EMMZc IV E L 5. HENIRBIVEE SR, EHFRCAEIRS, OIS 2 20 Es 7
<, BIREBGERELHINMFG, IR, EE, BCER IS mm U TOMIRER» 5EEL Tw
TVWINRETHIIE, FERE, EEN, FEEEMCL S 7 FEELEET 5.

4. CIRERERERLE

RIBIMITHOFE 2R T RBLEEROBR 2 272 L, BERCHELEOEELCEEOMZIE,
R~ =7 OEEICEY, £7:1HE2DK0.5~1 %O AHHERESRE 2 BRUMcE L2 - &
PORLICCESEL, BETFEVTRTH S, FABEEELEMS, ([SigAkE, LHFEERLs
&, WA, LEEIC B 2 0, SIRAMESREEE Y, BaEEI I —2 Ry — 0L E
HyZWcERITH 5,

5. BEnEMERRA K m

CT & v @mlite, % - G/ - B RETCR0 2. SIEOBES 2 WEETS &
UM M ERENEHT 2 2 25 20D T, MRA/MRI RS EEANELRL LD
H3.

| BUEEQSEEEARE
1. EAERE

M4z B FEAT, B, EFERELOF — 202 & D AR R EFRE (stroke care unit |
SCU/stroke unit ; SUYNDABESHER S NS, BEEHE 2B U~y F EZEERIETL, BATE
MR ZAET S & 5 7 DFFFRHMIE 21T, MEREOHR 21T, AN SREER I TELS
MEERRE 2RI A%, MIMRO BSRMENIEES N TV 2O CHEEERENZERETH 2. mikeE
DN, IRREEEE L2 FIER T 5. BREE O R OEN S HE 2 S Re s » G,
B~V SRIFTHIE, B THREOFME, BB uEOENETY. RACEILED
RIEHLLHATD 3,

2, BEMEHDSTEREE

FEAE 3 BRI IG R ABAIA T & 2 AR~ T ORYEZE 8 L T 1% t-PA (tissue plasminogen
activator, 7 V7 77 —¥)DBEIE 25, BREEEEHEL L, CT FEHEMZIEEarly CT
sign : Vv ¥ ARHEED T UL, BREOHE, KHEEROTHIL)IEE CTHNIEt-PA 0.6 mg/
kg ZEIEE T 5. t-PA WX 2 REAFEREE R, ERISR LB BEECHLERTE 24
B2 %5 3T %Y. BEOBMTEOEH, EREMCSEER, SHE B CESAEMm
Wk BIERBLSIEC OERPIEIIN T 5. &7, FIE 6 BN O P AR~ DEREIC LT
0¥ 7 — Y X BEIRAIMEERRRE OB AT R, F6E 3R & 6 BELLA O RiEE o s
LB EELD.

3. iRk

t-PABICEFILISMNE, PUI/MEEERE LT7 A Y > (100~200 mg/B) DR ESHRE B,
77 u— AMAEEREEC BHRIVMRIEBE S BT 2 bas BV BT L basv o, 5256
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ZWWIMEERFAE T2 bur A3 v ERERESEL VvV F M) v ABREShE, L
JRERMERE CIBESLORAE TR WRY 24 FFRFE L, HOEEEREEThNIE, ~o%Y
Ve TUNT 7 YL BHBERESEASNS, £/, t-PARSH 24 BEUN MR EE %
T 5.

4. BNIREES

EHEBRRHERFE(T V=YV« ARV Yy )T F IR DREEE L LT, BB T
BEEAIREI %7V 2 ) A SN2, MIT/EMMESE L, MEERE OB, DR
EREQIDESTTEFA N VINBMENS,

5. BlEEx

PR R M B I E B M 220 mmHg Bl L, R3REIME 120 mmHg L ETRWED, H2»
EFIME 130 mmHg U EOBEOGEME 2R S 20WEY, BEAZBEERZITI> NETidkwy, L
L, KREWRAEEE, SHOHEE, SELTE2PBET2EEG b 2BEOENENEHT 2 &
ECREERBESFISHNCTbN S, -PA BSERITIZHR5 24 BRI 180/105 mmHg 8L Eo
EEWIRD, BB AINVYEYRINF TELC L ABE e MEENR T L 2255175 .

M E R A M ORI A a
. %*)nﬁ
?ﬁk@%ﬁ%@ﬁﬁ%ﬁ?%%.ﬁﬁ%&ﬁ@%%@k@@&%@%ﬁﬁ%%fubyﬁyf
EEESRE S5, MFEC L 3L =T CRBME LR 188, 7 ) cu— LS s,
2. BEEE

mMEER A MBS EHORE BRI Dw T3, PHEH 180 mmHg Bk, #X3RHI 105 mmHg
PLE, 723 FME 130 mmHg A ED W hsds 20 S LR ST NITHERB IR TH 3,
BB EHEIED 80 %, 130~150/70~90 mmHg 2725 & 312, BIRBEEEF (= rvry, ¥
VFTEL, = baZ V) )PEEENSE, ZhASRBIEONET LT WEFISRESEREDTL
EOEFITRERE SN TV S, MEBELRKCHEZEEROERCHLOEE2ZL>TAHFLTHS
DWEIRTH 5.

3. FiNEE

WAkt TR HEE M AEE A 30 mL, EET&M%n&ﬁt?ﬁ9¢%ﬁut@¢%ﬁgﬁ&ﬁ
AN TIRERE 3 cm ML E TEERES 35 2 G2 FIE M AERR 070 PIFR SR M IE 0% 5 | 1T 533
E%Tﬁﬁ&&%.%,ﬁ%&ﬁ@%%ﬁ*ﬁrki%«waLﬁbfﬁ@EWTMEFV%—v
BB L&D 5,

s t-PA pEEEIE
MBTSRI /—HFrToF~—%, MiIoEa BMEEESBORYEE (BE) »> 284 8
HEOFEWT IR I EEME LS, nieEERS M ESHESAMROEYEL (SME) b 286 5

5. FREAHNEC, WIEEROHMEZR(LNE
{LERPRIZEEDDTFILT T T —EAFERATEE
TH5.
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KR R BmARERT

)

[ BRAMEN, RFHRRLBULMICE T ERHGET A EES 3 &N TE

D, —ERORRMIE L FMPARBEICLYBINIARRRETH 5. REFBPLVEESEDE
VEHEMEERRTH L2802, RHEROAHOMBCLEME, HBRECOVLTE

EDB.

& (brain tumor)

] rdsl  IE%FEIKEEE (normal pressure hydrocephalus), 114R R T 1 (chronic subdur-
alhematoma), FIRBRHEREIETAE (hypothyroidism), E % 3 > & ZE (vitamin deficiency), MiE

FRANETE 2 2B EHSE TIE R, HOBEIC
LN EREEPET T2MRAOBNTH L. UIE
NV T, HEAGEPHSEFEICEEEZ & /2§
RETHAE. PlziE, BEXHITIZAOB»T %
ENAHL bV TIREL, ITIHAZENLZEH
FEEhb L) RRETHS.

RAE TIELTHNZERYEH Y, Yshi e
DRLEEERLHERIOKRT, 4 2WEOET
BIEDESE, KEPEBLRET, Iho2PE
Rewvd . ZOERICEMN 2 RECRE, BiE
RERALRERMMbALZ LI YERELEE,
7, BHE & Vo TERE R TR OCEER F /2
WELERE WS, RAREYZERLETRAY
REDRFELIILRL, ARETE) LTwnhb)y
LW TI DL ZIERIHAE. BY DAY
DPLRKERFEREDVEATERL TLFDHEME
VHBTELVWOT, REREMHRPARE LT
Ebh BELZVRNZNTELEVDRT VS,

"' Toshiho OTSUKI, T 734-8551 K & Wi X &
1-2-3 IR BRFRERMENE, SEEEER

** Takafumi MIYACHI, [, #F

* Masayasu MATSUMOTO, [, %%
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LaL, REICRRLCERE 22 ER%ME
L, BOdinE 95 L EREFWHELELIENT
D BVEIAZERMTLILINVBOEIARE
HAHEZEWEY, DFYEHBEIBRHIEET S
EiE, TRCOBAEDETEZESREY, —KF
D EE ST AR D 5.

TNTE, BAEDOZHNICEE ) TIUELWT
b5, FABLUREREL TSR EY 5
7, T OBERT). WICRAEERES L
TR RA A S MEERHI A 7 — V7 &% IR
LT, RENIHERZHZIT). ShCiEiE
RPESOBR THRETRLZESR X B CT(a >
Yo — % — @) L &E T 3,000 L Lok
WEASNTWS MRIBERILEmE), £FETH
900 MEEZIZERE S LT\ A BRIk SPECT (B—Y6
FHEaYYa—y—WBEY) REICLY, &
WraEREICT 5 (k1 K1),

INHDEFEBAICL Y, BERGRICO 225,
BEORROETEZDL L THESEL I ENTE
5. CT TlEEESCE M OEESHETE 5.
MRI Tid, OB ZREME, Pl XTIV YA
YR BT B IEEOER, KEFEICBUTLRE
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