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Immediate effect of counseling by physiotherapists focused on exercise motivation:
Investigation of an intervention in health classes.
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Abstract :

Purpose: To clarify the immediate effect of counseling focused on motivation to exercise
by physiotherapists in health classes after a specific health checkup.

Methods: The subjects were participants in either two health classes (n = 74), who
underwent a specific health checkup in Fuefuki-city in 2016.The data were analyzed using
the Visual Analog Scale (100 mm) for changes in the degree of confidence and conviction in
class before and after the intervention. Further, the factors inhibiting exercise habits were
extracted from our counseling records.

Results: The intervention significantly affected confidence (mean difference 19.0 mm, p <
0.0001) and conviction (mean difference 6.0 mm, p < 0.0001). The exercise-inhibiting factors
were pain (n = 25), environmental factors (n = 25), lack of knowledge (n = 18), recognition
or value (n =12), and other diseases (n =8).

Conclusions: This study suggests that immediate effect of counseling by an expert in
exercise can significantly improve increasing confidence and conviction. Further, the
improvement of confidence was particularly high. This result is believed to reveal the factors
inhibiting exercise habits, and participants' confidence increased by eliminating those
factors. Intervention by an exercise expert may be important for health classes.

Key words : counseling; exercise instruction; health classes; motivation to exercise; specific
health checkup
(20184F 5 H 21 A JEAa%AS)
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Abstract : An internet survey was conducted to analyze whether exchanges with people with
disabilities and the sports experience have an influence on the degree of involvement in
sports for people with disabilities. 439 respondents between the ages of 10 to 60 responded,
and in the ascending order of the extent of involvement in sports for the disabled, 42 people
(9.6%) actually had experience of involvement in the sports for the disabled, 174 people
(39.6%) had no actual experience but were interested in information presented by the mass
media, and 23 people (50.8%) had neither experience nor interest. Comparison of these three
groups by the chi-squared test suggested that having a disabled person close to you and
having one's own sports experience would increase the degree of involvement in sports for
the disabled. Moreover, when implementing measures to increase the degree of involvement
in sports for the disabled, it was suggested that the expression “people with disabilities” is
more appropriate than the expression “handicapped.”

Key words : Sports for people with disabilities, Internet survey, Mass media, Experience
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Correlation between aerobic threshold and cardiopulmonary
response to exercise onset in patients with myocardial infarction

Yamamoto Sawako’, Furukawa Yorimitsu?, Fukushima Seiji®, Nitta Osamu®

Abstract :

Purpose: This study aimed to identify the correlation between aerobic threshold (AT) and
cardiopulmonary response at the start of exercise in patients with myocardial infarction (MI).
Subjects and Methods: Thirty-one male patients with MI underwent a sub-maximal
cardiopulmonary exercise test with expiratory gas analysis to determine their peak oxygen
uptake (VOZ) level, using Ramp protocol.

Results: The patients demonstrated an extended time constant (TC) and decline in AT in this
study. Extended TC suggested impaired cardiac function due to reduced left ventricular
ejection fraction (LVEF), as well as an LVEF of 59.8% on average. However, there was no
significant correlation between TC and AT. Pearson product-moment correlation coefficients
were 0.56 between AT and area under the oxygen uptake curve (VOZAUC), —0.22 between TC
and VO,AUC, and -0.23 between AT and TC.

Conclusion: VOZAUC is representative of oxygen utilization and is correlated with AT in

patients with ML

Key words : Oxygen uptake, myocardial infarction, aerobic capacity.

I INTRODUCTION

It has been demonstrated that a high aerobic ca-
pacity leads to a decrease in mortality “?, and that
cardiac dysfunction leads to a decrease in aerobic
capacity®. Oxygen uptake is the product of cardiac
output and arterial-mixed venous oxygen differ-
ence; therefore, an increase in oxygen uptake dur-
ing exercise is critical for patients with myocardial
infarction (MI). However, it is difficult to attain the
maximal exercise level in order to determine the

maximal oxygen uptake owing to the lack of mus-
cle strength and development of fatigue, symptoms
such as chest pain, or psychological factors such as
depression in patients with MI*® . Moreover, a safe
and simple method is required to determine the
decrease in aerobic capacity because of aging in
patients with MI.

We had earlier attempted to obtain anaerobic
threshold as an initial response to exercise. There
is little information on how this response changes

1 Josai International University, Faculty of Social Studies, Department of Physical Therapy

2 Tokyo Metropolitan University
3 Ukima Central Hospital Department of Cardiology
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with different aerobic capacities®?.

The aim of this study was to identify the correla-
tion between aerobic threshold (AT) and cardio-
pulmonary response to exercise onset in patients
with ML

II SUBJECTS AND METHODS

Thirty-one male patients with MI and an average
age of 63.1 years (range: 41-79 years) were en-
rolled in this study. Data on their medical history
and physical characteristics such as age, height,
and weight were collected, and informed consent
was obtained from all patients before their partici-
pation in the study. Furthermore, information on
the risk factors for coronary stenosis and coronary
infarction, such as hypertension, hyperlipidemia,
hyperuricemia, diabetes, smoking, and the left ven-
tricular ejection fraction (LVEF) was collected.
The number of patients using beta blockers was
recorded. The inclusion criteria were diagnosis of
MI, participation in cardiac rehabilitation pro-
grams, and determination of the aerobic capacity
by cardiopulmonary exercise test (CPET). The ex-
clusion criteria were: lethal arrhythmia, inability to
determine AT, and oscillatory ventilation.

The patients underwent a sub-maximal CPET
with expiratory gas analysis to determine their
peak oxygen uptake (VOZ) level. The peak VO2
was determined during an incremental exercise
test conducted at an initial workload of 10 W, which
was subsequently increased by 10 W per minute
on a cycle ergometer using Ramp protocol. CPET
was continued until the patients reported symp-
toms like chest pain suggestive of a coronary dis-
ease, their inability to keep the pedaling frequency
under 50 rounds per minute, or on receiving a dec-
laration from the patients. Throughout the test, the
patients underwent electrocardiography. The ped-
aling frequency was monitored to be at least 50
rounds per minute. The pulmonary ventilation and
gas exchange parameters were determined with
each breath during CPET by AE-300 (MINATO

Medical Science Co.). The system was calibrated
before each test using gas mixtures of known com-
position. All CPET underwent immediately fol-
lowed the instructions from cardiologists.

AT, time constant (TC), and area under the oxy-
gen uptake curve (VOZAUC) were determined
from pulmonary ventilation and gas exchange pa-
rameters. AT was determined from the nonlineari-
ty of carbon dioxide (VCOZ) and plotted against
VOZ during the incremental test (V-slope method),
in addition to the following convention criteria:
Ventilation over oxygen uptake increases or de-
creases after being stable, whereas ventilation over
carbon dioxide remains constant or decreases; fur-
ther, the gas exchange ratio that was stable or in-
creased gradually, begins to increase more rapidly®.

TC was determined from the initial increase in
VOZ on exercise onset in the warm-up phase.
VOZAUC was calculated from oxygen uptake be-
tween exercise onset and the initial 4-min period of
warm-up phase (Fig. 1). VOZ and VOZAUC were
calculated during the warm-up phase for 4 min.
VO2AUC was the product of measured VOZ and pe-
riods. This calculation excluded the influence of
the resting state (Fig. 2).

Data are reported as mean (SD) values of age,
body mass index (BMI), LVEF, TC, VO,AUC, and
AT. The statistical significance of the correlation
between TC, VO2AUC, and AT was expressed as
the Pearson product-moment correlation coeffi-
cient, and p-values < 0.05 were considered signifi-
cant. All statistical analyses were performed using
IBM SPSS statistical software (version 24).

The study was approved by the ethics committee
of Tokyo Metropolitan University (approval num-
ber: 13099) and Ukima Central Hospital (approval
number: H25-1) and was conducted in accordance
with the principles of the Declaration of Helsinki.

RESULTS

Patients' mean (SD) age was 63.1(10.0)years;
mean BMI, 22.9(2.5)kg/m?% mean LVEF, 59.8
(2.2) %; mean TC, 44.7(29.3) seconds; VOZOZAUC,
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(AY A case just started VO, increasing (B) A case VO increasing started just (C) A case had difficulty to determine

at the beginning of warm-up phase.

before warm-up phase.

steady state.

Fig. 1 Method to calculate TC
VO, increasing started just before the warm-up phase in several cases. TC was calculated from VO, increasing lasted.

Steady state estimated at the end of warm-up phase.

VO,AUC

VO,

time
rest warm up

Fig. 2 Method to calculate VO,AUC
VOZAUC was calculated from oxygen uptake between ex-
ercise onset and the initial 4-min period of warm-up
phase. VO, and (VO,AUC) were calculated during the
warm-up phase for 4 min. VOzAUC was the product of
measured \./0,Z and periods. This calculation excluded the
influence of the resting state.

12.6(1.4) mL/kg; and AT, 10.4 (2.2) mL/kg/min
(Table 1).

Risk factors for coronary diseases were hyper-
tension in 19 (61.3%) cases, hyperlipidemia in 24
(77.4%) cases, hyperuricemia in 9 (29.0%) cases,
diabetes in 1 (3.2%) case, and smoking in 29
(93.5%) cases.

Main coronary stenosis was located in the right
coronary artery in 10 (32.3%) cases, left anterior
descending artery in 17 (54.8%) cases, and left
circumflex artery in 4 (12.9%) cases.

Table 1 Characteristics for subjects in this study

(n=31).

Average (SD)
Age [years] 63.1 (10.0)
Hight [em] 165.9 (5.2)
Weight [kg] 63.3 (8.6)
BMI [kg/m?] 229 (2.5)
AT [mi/kg/min] 104 (2.2)
Peak VO, [mi/kg/min] 143 (3.2)
TC [sec] 44.7 (29.3)
VO,AUC [ml/kg] 12.6  (1.4)
LVEF [%] 59.8 (12.2)

Table 2 Prevalence of risk factors for coronary
diseases, main coronary infarction, and
mediation with B-blocker on people with
myocardial infarction in this study. (n=31)

Number of cases [cases]

Risk factors for coronary diseases

-hypertension 19
-hyperlipidemia 24
-diabetes 9
-hyperuricemia 1
-smoking 29
Main coronary infarction
-RCA 10
-LAD 17
-CX 4
Mediation with S-blocker 15

Fifteen (48.4%) cases were under treatment
with beta blockers (Table 2).
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Fig. 3 Correlation coefficient between AT and
VO,AUC.

Pearson's product-moment correlation coefficient be-
tween AT and VOzAUC in people with ML

AT; aerobic threshold, VOZAUC; area of under oxygen
uptake curve, MI; myocardial infarction.
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Fig. 4 Correlation coefficient between TC and
VO,AUC.
Pearson's product-moment correlation coefficient be-
tween TC and VOZAUC in people with MI.
TC; time constant, VOZAUC; area of under oxygen uptake
curve, MI; myocardial infarction.

Pearson's product-moment correlation coeffi-
cients were 0.56 (p < 0.05) between AT and
VO,AUC, -0.22 (p=0.42) between TC and VO,AUC,
and -0.23 (p=0.21) between AT and TC (Fig.
3-5).
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Fig. 5 Correlation coefficient between AT and TC.
Pearson's product-moment correlation coefficient be-
tween AT and TC in people with MI.

AT; aerobic threshold, TC; time constant, MI; myocardial
infarction.

III DISCUSSION

Our study suggests a correlation between
VOZAUC and AT. AT has been shown to be corre-
lated with oxygen transport” as a component of
the exercise capacity. Cardiac function plays a con-
siderable role in regulating human fitness along
with pulmonary ventilation or muscle function®.
Oxygen uptake response, particularly, TC of oxy-
gen uptake, at exercise onset is remarkable *'” be-
cause of correlation with aerobic capacity or cardi-
ac output. Furthermore, cardiac function had
distracted a decline in LVEF and stroke volume at
AT'™ . We considered the effect of impaired cardiac
function in patients with MI in order to predict AT
at exercise onset in this study. AT is the level of ex-
ercise VOZ above which aerobic energy production
is supplemented by anaerobic mechanism, and it is
reflected by an increase in lactate/pyruvate ratio in
the muscle or arterial blood; therefore, consider-
ation of oxygen transport and oxygen utilization is
required to predict AT at the exercise onset.

The patients demonstrated an extended TC and
decline in AT in this study. Extended TC suggested
impaired cardiac function due to reduced LVEF,
and an LVEF of 59.8% on average. However, there
was no significant correlation between TC and AT.

J Jpn Health Sci  Vol.21 No.3 2018

133




TC A

Fig. 6 VO,AUC was different from TC
Case A showed large VO,AUC compared with case B, in
case A and B showed equally TC.

We considered that declined oxygen transport led
to oxygen utilization in this study. MI resulted in
the lack of capacity to repair cardiac dysfunction
and oxygen utilization. VOZAUC was representative
of oxygen application, and was correlated with AT
in people with cardiac dysfunction such as MI.

Moreover, some other factors were correlated
with AT, such as ventilation, lactic acid metabolism,
muscle function, and mitochondrial function.

These were measured from exercise onset; how-
ever, no significant correlation was found between
them in this study. Our results suggest that
VOZAUC had been influenced by oxygen applica-
tion rather than oxygen transport, unlike TC.
These two values were independent and mutually
compensated.

No significant correlation was found between AT
and TC in this study, although TC of oxygen up-
take has been remarkably correlated with cardiac
output at exercise onset'”. Unlike cardiac output,
stroke volume and LVEF have been reported to de-

cline after AT”. Previous reports have discussed
several complex mechanisms that are involved in
the transport and utilization of oxygen for human
physical fitness. Cardiac function may be improved
via cardiac rehabilitation because oxygen transport
has been associated with cardiac output, expansion
of blood vessels ?, and blood pressure, even
though it cannot improve LVEE. VOZAUC could re-
flect value of VOZ. Fig. 6. showed that VOZAUC was
different from TC (Fig. 6). VO,AUC could make
determination easily compared with TC in the case
who had difficulty to determine TC. B-blockers
were not necessarily enough to affect heart rate
just because fifteen subjects took them. However,
several cases had a likelihood that B-blockers af-
fect heart rate and VO2 in this study. This study
has a few limitations. First, there was no evidence
on the correlation between VOZAUC and oxygen
application in muscle mass, muscle fiber type, and
mitochondrial function. Second, the study was con-
ducted in male patients only, since morbidity due
to M1 is reported as higher in men than women. To
better understand the influence of sex differences
on human physical fitness and aerobic capacity of
patients with cardiac dysfunction, further studies
including female participants should be conducted.

In conclusion, area under the oxygen uptake
curve between exercise onset and initial 4-min pe-
riod during warm-up phase is a reliable measure of
physical fitness and could be a predictor of aerobic
capacity in patients with ML
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Abstract :

Purpose: We conducted a survey regarding the after-school childcare acceptance rate of
elementary school students with developmental disabilities and the support needs of
occupational therapists who could serve them.

Material and Methods: Subjects comprised 255 after-school childcare facilities in the
Miyagi prefecture, including disaster areas following the 2011 earthquake that occurred off
the Pacific coast of Tohoku. Of these, 153 facilities (60%) responded. Numerical data are
presented using descriptive statistics. We used a text mining approach for free description.
This study was supported by the Welfare and Medical Service Network System. The author
declares no conflicts of interest.

Results: There were 8,782 enrolled subjects (age, 7-12). Of these, 309 (3.5%) subjects had
diagnosed developmental disabilities. On an average, there were 2.0 students with
developmental disabilities per facility. Breakdown by diagnosis revealed the following:
physical disability (0.7%), mental retardation (0.6%), attention deficit hyperactivity disorder
(1.3%), learning disorder (0.2%), Autism spectrum disorder (0.7%), and disaster-related post-
traumatic stress disorder (0.01%). In tsunami disaster areas, students had developmental
disabilities is a closely identical rate compared with that of inland areas. Approximately, 23%
of the after-school childcare facilities had care workers trained in disability care procedures,
51% provided consultation services, 21% provided on-site guidance, and 72% had need for
occupational therapy support.

Conclusion: Our results suggested a clear need for occupational therapy support services
within after-school childcare facilities in the Miyagi prefecture.

Key words : after-school childcare, survey, developmental disabilities
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Dosimetry of Dual-Energy CT for the Detection of
Acute-Stage Cerebral Infarction : a Phantom Study

Hidetake Hara!, Hiroshi Muraishi!, Hiroki Matsuzawa®

Abstract : We established a method for image-based diagnosis of cerebral stroke by
developing a phantom that could visualize cerebral stroke using X-ray CT imaging, while
evaluating the imaging conditions. We recently improved the contrast of acute-stage cerebral
infarction using virtual monochromatic images obtained by Dual-Energy CT. We measured
radiation doses using the newly developed phantom while assessing its potential clinical
application. In this study, the tube voltages with a thin (Sn) filter were 80 kV / Sn 140 kV, 100
kV / Sn 140 kV, and 140 kV / 80 kV ; the tube current time products were 400, 600, and 800
mAs ; and the scanning range was 120 mm from the orbitomeatal line to the parietal region.
The dose was measured three times using TLD, and the absorbed dose was obtained from
the average. Compared with 120 kV, the absorbed dose could be reduced by approximately
47 % at 80 kV / Sn 140 kV, approximately 30 % at 100 kV / Sn 140 kV, and approximately
22 % at 140 kV / 80 kV, when the tube current time product was 600 mAs. Our dose
measurement for visualizing acute-stage cerebral infarction revealed that the dose could be
reduced with Dual-Energy CT compared with CT at 120 kV.

Key words : Dual-Energy CT, Cerebral Infarction, Dosimetry, Phantom, Emergency

I Introduction

In Japan, cerebrovascular disease is the forth
cause of death and the first cause of bedridden pa-
tients V. Recently, cerebral stroke has been under
serious consideration due to the westernization of
the diets and an increase in geriatric diseases. At
present, cerebral stroke is still one of the most im-
portant diseases to control and prevent. To estab-
lish a method for image-based diagnosis of cere-
bral stroke, the authors developed a phantom that

could correctly evaluate disease detection by im-
age-processing and that could visualize disease us-
ing X-ray CT imaging, while evaluating the imaging
conditions ¥, Visualization of acute cerebral
stroke within 4.5 hours after the development of
cerebral stroke is essential because it is the time
index used to judge whether thrombolytic therapy
with use of rt-PA is applicable ”.

In general, the human body, in which multiple
substances are mixed, is photographed using X-

1 School of Allied Health Sciences, Kitasato University
2 General Medical Center, Saitama Medical University

142

HEREE Vol.21 No.3 2018




Figure 1 The externals of Dual-Energy CT, by SO-
MATOM Definition Flash 128 DAS in Si-
mens Corporation.

rays with multi-colored energy. Because the linear
attenuation coefficient of the X-ray effective energy
possessed by each substance cannot be correctly
calculated, there are cases where different sub-
stances in the body possess the same CT value.
Dual-Energy CT (see Figure 1) is one of the
methods available to solve this phenomenon. Be-
cause the linear attenuation coefficient depends on
X-ray energy, images with different CT values can
be obtained at different tube voltages ¥,

In this study, Dual-Energy CT images were ob-
tained using different energy levels in X-ray CT im-
aging, and virtual monochromatic images were ob-
tained using the Dual-Energy CT images. The
study investigated the possibility of visualizing
acute cerebral infarction using the virtual mono-
chromatic images to achieve improvement in the
separation of and the contrast between the section
of the brain affected by the cerebral infarction and
the remainder of the brain.

Virtual monochromatic images were created us-
ing Dual-Energy CT from 40 to 100 keV at every 10
keV and from 60 to 80 keV at every 1 keV, under
three energy conditions of tube voltages with thin
(Sn) filters (i.e., 80 kV / Sn 140 kV, 100 kV / Sn

140 kV, and 140 kV / 80 kV). Calculation of the
contrast-to-noise ratio (CNR) values allowed us to
evaluate the visualization of acute-stage cerebral
infarction. This results of improved the contrast of
acute-stage cerebral infarction using virtual mono-
chromatic images of approximately 70 keV ob-
tained by Dual-Energy CT?.

We recently improved the contrast of acute-stage
cerebral infarction using virtual monochromatic
images obtained by Dual-Energy CT®®. The con-
ditions required for virtual monochromatic imag-
ing for visualization of acute-stage cerebral infarc-
tion are as follows : 1. Tube voltage combinations
of 100 and 140 kV, 140 and 80 kV. 2. A tube current
time product of 600 mAs or higher and a slice
thickness of 10 mm. 3. Virtual monochromatic im-
aging at approximately 70 keV. We measured radia-
tion doses using the newly developed phantom
while assessing its potential clinical application.

II Materials and Methods
1 Development of cerebral stroke phantom
for dosimetry

Using a cerebral stroke phantom of measure-
ment, which had been developed by the authors
(Kyoto kagaku corporation), Our phantom devel-
oped for dose measurement in the head (patented
in Japan®) precisely mimics the head shape and
consists of brain and cranium sections with CT val-
ues of approximately 36 and 900 - 1500 HU with the
effective energy at 60 keV. In addition, it was com-
posed of ventricle, eye ball and soft tissue was
made with -11.5 HU, 2.7 HU, and -11.7 HU respec-
tively. (Table 1). The phantom consists of six slice
cross sections (30 mm thickness) obtained from
the orbital to the parietal region at an angle along
the orbitomeatal line. In each slice section, a total
of 54 cavities for were set, A: 8, B: 10, C: 11, D: 11,
E: 9 and F: 5 for insertion of a thermoluminescent
dosimeter (TLD). (Figure 2, 3).

2 Dual-Energy CT dosimetry

TLD READER (TD-1000: TORECK corporation)
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Table 1 Elemental compositions of the X-ray CT
phantom to evaluate cerebral stroke.

Brain Ventricle Eyeball Softtissue Skull Corticalbone

Element 36HU -115HU 27HU -177HU 900HU 1500 HU

H 8.16 838 831 841 774 7.50
C 70.00 71.98 7138 7225 67.31 65.19
N 4.47 4.60 4.56 4.61 274 2.65
0 15.56 14.82 15.05 14.73 18.10 17.80
P 0.58 0.07 022 0.00 0.00 0.00
S 0.00 0.00 0.00 0.00 0.78 130
Ca 124 0.15 0.48 0.00 0.00 0.00

Ba 0.00 0.00 0.00 0.00 333 5.56

Data are wt %.

147 mm 187 mm

230 mm

Frontal view

Figure 2 The schematic draw of the X-ray CT
phantom to evaluate cerebral stroke. The

Lateral view

phantom was prepared to have a crani-
um, a composition and a size similar to
those of the brain section.

and TLD device (MSO-S: TORECK corporation)
were used for dose measurement using a thermo-
luminescence dosimeter (TLD) method.

In this study, the absorbed dose was calculated
from photographing with Dual-Energy using Dual-
Source CT (SOMATOM Definition Flash) in SIE-
MENS corporation. the tube voltages with a thin
(Sn) filter ( order to reduce the low-energy com-
ponent of 140 kV, thin filter Sn : 0.5 mm has been
added ) were 80 kV / Sn 140 kV, 100 kV / Sn 140
kV, and 140 kV / 80 kV ( the default setting of SIE-
MENS Dual-Energy CT ) ; the tube current time
products were 400, 600, and 800 mAs; and the
scanning range was 120 mm from the orbitomeatal
line to the parietal region. As for the tube current,

Figure 3 The picture of the X-ray CT measurement
phantom to evaluate brain.

at 80 kV / Sn 140 kV, the ratio between 80 kV and
140 kVwas 1:0.5,100kV /Sn 140 kVwas at1:1,
140 kV / 80 kV was at 1 : 4, the default setting, and
the standard deviation (SD) were equal for each
tube voltages. The dose was measured three times
using TLD, and the absorbed dose was obtained
from the average. Further, the measured values by
the TLD of cross section A to F were averaged, and
the absorbed dose of each cross section was calcu-
lated.

III Results and Discussion

Figure 4 shows the simulation of current re-
sults have revealed that virtual monochromatic im-
ages at approximately 70 keV are useful for visual-
izing cerebral infarction in 140 kV / 80 kV, 600
mAs. Here we show the absorbed dose of 600 mAs
at 120 kV (black) and 140 kV / 80 kV (Red). Slice
sections A and B are not included in the CT scan
range, but the absorbed dose was measured. Its
value decreased by approximately 25 % compared
to the absorbed dose of C to F cross section. It was
found that the absorbed dose for each cross sec-
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Figure 4 Result value of the absorbed dose at each measure-
ment points, obtained A, B, C, D, E, F of cross section
in 120 kV and 140 kV / 80 kV.

tion is within the range of between approximately
16 to 36 % in both the central part and the periph-
eral part, and the significant difference is large.
Also, there was no difference in absorbed dose due
to the size and area of the head section.

Then, Figure 5 shows the simulation results of
the average of the measured values of each slice
cross section has been graphed. Absorbed dose in-
creased in the order of 120 kV, 140 kV / 80 kV, 100
kV / Sn 140 kV, and 80 kV / Sn 140 kV in all tube
current time products of 400, 600 and 800 mAs. In
addition, 100 kV / Sn 140 kV and 140 kV / 80 kV
showed similar trends in absorbed dose values. On
the D cross section including the basal ganglia,
which is a site where acute stage cerebral infarc-
tion is well developed, comparing the absorbed
dose at 600 mAs, it was 120 kV : 23.0 mGy, 140 kV
/ 80 kV:18.0 mGy, 100 kV / Sn 140 kV : 16.0 mGy,
80 kV / Sn 140 kV : 11.5 mGy. This absorbed dose
value is much lower than 60 mGy at the ICRP diag-

111)

nostic reference level ", indicating that it can be

inspected at a lower dose by using Dual-Energy

CT

Compared with 120 kV, the absorbed dose could
be reduced by approximately 47 % at 80 kV / Sn
140 kV, approximately 30 % at 100 KV / Sn 140 kV,
and approximately 22 % at 140 kV / 80 kV, when
the tube current time product was 600 mAs. If an
absorbed dose of approximately 1.5 times that at
120 kV (assuming that the routine condition is 400
mAs) was deemed acceptable 7 the contrast was
significantly improved in Dual-Energy CT and ef-
fectively detected acute-stage cerebral infarction.

IV Conclusion

In our current research, we were able to detect
acute ischemic stroke at its early stage by using
Dual-Energy CT to apply virtual monochromatic
imaging to a phantom. Virtual monochromatic im-
ages at between 65 and 75 keV were significantly
improvement. Dual-energy CT images could be
used clinically to judge whether thrombolytic ther-
apy with the use of rt-PA is applicable to acute ce-
rebral stroke.
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Figure 5 Result value of the absorbed dose of average, obtained A, B, C, D,
E, F of cross section, slice thickness 10 mm.

Our dose measurement to realize visualization of
acute stage cerebral infarction revealed that the
dose can be reduced by approximately 20 to 50 %
compared to 120 kV CT with Dual-Energy CT.
Therefore, X-ray CT imaging can be performed
with a small dose.
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