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Abstract : This study aimed to clarify the experiences of elderly spouses who serve as
surrogate decision makers when their partners suffer from a sudden onset of
cerebrovascular disease and have difficulty with communication, from acute care hospital
admission to discharge. Participants were five elderly spouses. Semi-structured interviews
were conducted, and the contents were qualitatively and inductively analyzed. Surrogate
decision-making by elderly spouses was classified into surgery, hospital transfer (discharge),
medical treatment. With respect to surgery, spouses felt that “they had no choice but to leave
care to the doctors” and that “they were the only ones who could make decisions.” With
respect to hospital transfer (discharge), spouses realized “they were the ones to make the
final decisions through compromising,” and during medical treatment, spouses were faced
with the medical dilemma of “having no room to make choices at their own decision.” The
findings of this study demonstrated the importance of medical professionals devising
guidelines for the content, methods, and timing of explanations, as well as continuing to
consider which events elderly spouses view as problematic.

Key words : surrogate decision making, elderly, spouse, cerebrovascular disease, acute care
hospital
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Abstract : Semi-structured interviews were conducted to clarify the attitudes of midwives

working in birth centers in Great Britain. Six midwives participated in the study. The

collected data were categorised and analysed qualitatively and inductively.

The participants believed that ‘midwives were necessary for births in Great Britain’. Their

views about midwifery included the following: ‘midwives’ thoughts on birthing primarily

focus on the women’ and ‘midwives protect natural birthing’. Furthermore, as midwives, they

embraced the following beliefs: ‘to protect natural birthing, it should be considered separate

from medical care’; ‘the guidelines can be followed in various ways, but midwives should

work towards a birth that respects the woman’s beliefs’; ‘midwives have the skills required

for maternity care’; and ‘I want to be involved in facilitating natural births’.

Great Britain’s midwifery education is believed to bolster dedication of midwives ;

furthermore, governmental support through the establishment of maternity policies and the

clear positioning of midwives and women giving birth within national maternity policies is

also encouraging.

Key words : UK, Birth center, Midwife, midwives’ attitudes
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Abstract : [Purpose] This study aimed to investigate the characteristics of coordinated

movement in adolescents with mild developmental disability.

[Methods] Participants were 25 adolescents with mild developmental disability and 25

healthy adolescents. We examined coordinated movement through N type coordinated

movement test. We analyzed the data by performing an unpaired t-test.

[Results] The coordinated movement of the upper extremities, trunk, and lower

extremities of adolescents with mild developmental disability while slowing down was

significantly lower. The coordinated movement of the trunk and lower extremities of

adolescents with mild developmental disability during catching was significantly higher.

[Conclusions] Slowing down volley ball and tennis ball did not cause problems with ball

control when slowed down at the natural speed. However, it was clear by the coordinated

movement of the upper extremities, trunk, and lower extremities that slowing down was

insufficient. Further, the catching action of adolescents with mild developmental disability

were several excessive movements. Our results suggested that as the complexity of the task

increased, ball control became more difficult.

Key words : adolescent, developmental disability, coordinated movement, slowing down,

catching
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A characteristic evaluation of transparent detector

Hiroki Saito’, Shinji Abez, Izumi Oguraz, Tsuyoshi Kobayashiz’?’,
Takuji Tsuchida2’4, Toru Negishi5

Abstract : In this study, we considered the precision and characteristics of the transparent
detector. Bottom of the many non-invasive type instruments detector is covered by a lead,
measurements do not include X-ray scattering. Recently, transparent detector have been de-
veloped as a non-invasive type instruments Xi (Raysafes) option, can be performed dose
evalutaion that includes X-ray scattering. We used X-ray equipment, conducting in-air, above-
Poly methyl methacrylate (PMMA) phantom, internal-PMMA phantom and Auto Exposure
Control (AEC) receptor internal measurements for transparent detector :TD, ionization
chamber (9015) and non-invasive type instruments (R/F). For air kerma measured by the
TD, The TD has an upper dose limit, but error of the TD between the 9015 and the R/F was
within =£3% , showing good correlation with each device.For above-PMMA dose measured
by the TD, there was a trend towards larger error for lower tube voltage, but error was within
+5% when above 70 kV. For internal-PMMA and internal-AEC receptor dose measured by
the TD, when compared to dose of the R/F, it was possible to include X-ray scattering in dose
evaluation. As the TD is transparent type, there is little effect during AEC operation on dose
volume, and entrance surface dose (ESD) inclusive of X-ray scattering is possible. This
should be effective for X-ray equipment quality control.

Key words : X-ray equipment, Quality control, Solid- state detector, Back toward X-ray scat-

tering, Entrance surface dose

I Introduction

During medical examinations, the maintenance
of image quality while reducing exposure dose as
much as possible is of utmost importance. For that
reason, from the perspective of radiation exposure

during medical treatment, exposure dose manage-
ment is an important part of daily activities' . Man-
aging such dose can be approached from a hard-
ware and non-hardware perspective. For hardware,
one option is the requirement that exposure vol-
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Figure 1 View of Measuring instruments

ume be displayed on X-ray equipments. The sys-
tem displays dose-area product [Gy-cmz] via en-
trance surface dose (ESD) in real time® . From a
non-hardware approach, there are guidance levels
established by the International Atomic Energy
Agency (IAEA) and the Japan Association of Ra-
diological Technologists (JART) as well as diag-
nostic reference Levels (DRLs) from Japan net-
work for Research and Information on Medical
Exposures (J—RIME)S’*E’). Accurate dose measure-
ment is a requirement for reducing exposure. Until
now, ionization chamber have been used for dose
measurement. The high cost of ionization chamber
and the humidity management required to house
them have made their use quite laborious. Accord-
ingly, in recent years, non-invasive type instru-
ments have been used in place of ionization cham-
ber for dose measurement. Abe has been evaluated
in a variety of non- invasive type instrument ever.
According to its report, Air Kerma error of the ion-
ization chamber and the recent non-invasive type
instrument is less than or equal to + 5%'% There
is no significant difference between those of the
non-invasive type instrument.

But, in many of the non-invasive type instrument
was not able to evaluate the ESD because lead
plate is stretched to the rear surface of the detec-

Figure 2 X-ray image of the transparent detector

tor. Therefore, the measurement value of the non-
invasive type instrument is a value that does not in-
clude the back toward X-ray scattering.
Measurements of the ESD must include the back
toward X-ray scattering. For that reason, the trans-
parent detector can measure X-ray scattering in the
same way that ionization chamber can. Transpar-
ent detector is evaluated by jason et al, but are not
evaluated in the clinical conditions including the
back toward X-ray scattering. In this paper, we
evaluated the accuracy and various characteristics
of the transparent detector by comparing the ion-
ization chamber and the non-invasive type measur-
ing instrument and have examined the usefulness
of the clinical of the transparent detector.

II Characteristic of the transparent

detector (TD)

It shows the photograph of the TD in Figure 1
and 2. TD is one of the RaySafe Xi options. The TD
can measure such things as air kerma and air ker-
ma rate but can not measure tube voltage or half-
value layer (HVL) (Fig. 1). Detection of the TD is
smaller in diameter of less than 10 mm, and has a
solid-state detector on the front and rear faces.
Therefore, the TD is designed to measure scat-
tered radiation. For this reason it can be used by
inserting in the phantom and performed dosimetry
without affecting the Auto Exposure Control

HER# 58 Vol.20 No.l 2017




Table 1 Specifications of the transparent detector

ltem Range Trigger level Uncertainty
Dose 10 nGy — 9999 Gy 1 uGy/s 5%
Dose rate 100 nGy/s — 20 mGy/s 1 uGy/s 5%
Irradiation time 1ms—-999s - 0.5% or 0.2 ms
Plus 1-9999 plus >3 uGy/s 1 plus
Frame rate 1/6 =120 F/s - -

Dose per frame 1 nGy — 9999 Gy/F

(AEC) operation. It shows specifications of the TD
in Table 1.

III MATERIALS AND METHODS

1 Devices Used

A KXO-80G (Toshiba) was used for the X-ray
equipment. A DRX-4224HD-S (Toshiba) was used
for the X-ray tube assembly. For measure device
evaluation, a Xi transparent detector (TD ; Ray-
Safe) was used. The measuring instruments for
comparison were a 9015 10 x5—6 (Radcal) and a
Xi R/F+MAM : R/F (RaySafe). Poly methyl meth-
acrylate (PMMA) phantom was used as the scat-
tering material.

2 Measurement Conditions

Measuring was done with a beam limiting device
attached to X-ray tube assembly, total filtration is
2.5 mmAl. TD air kerma comparison was per-
formed tube voltage, tube current and irradiation
time characteristic. This was done with a source-
detector distance (SDD) of 100 cm and irradiation
field size set to 10 cm X 15 cm and was simultane-
ously measured with the compared measuring in-
struments (9015, R/F) (Fig. 3 a)). The tube volt-
age characteristic used a tube current of 200 mA
and a irradiation time of 50 ms, adjusting tube volt-
age from 50 kV to 100 kV.

The tube current characteristic used a tube volt-
age of 80 KV and a irradiation time of 50 ms, adjust-
ing tube current from 20 mA to 200 mA. The irra-
diation time characteristic used a tube voltage of
80kV and a tube current of 200 mA, adjusting irra-
diation time from 2.5 ms to 1000 ms. Dose compari-
son for the PMMA phantom of 10 cm thickness set

Source-Image Distance (SID) to 100 c¢m, irradia-
tion field size to 10 cm X 15 cm, tube current to
100 mA and irradiation time to 50 ms, adjusting
tube voltage between 50 kV to 120 kV while simul-
taneously measuring the comparison measure-
ments devices (9015, R/F) (Fig.3b)). Dose com-
parison for the PMMA phantom set SID to 100 cm,
irradiation field size to 30 cm X 30 cm, tube voltage
to 80 kV, tube current to 200 mA and irradiation
time to 50 ms, adjusting PMMA phantom thickness
from 0 cm to 15 cm while simultaneously measur-
ing the comparison measurement device (R/F)
(Fig. 3b)). AEC operation dose evaluation set SID
to 100 cm, irradiation field size to 30 cm X 30 cm,
tube voltage to 80 kV, adjusting the PMMA phantom
thickness from 1 cm to 20 cm while simultaneously
measuring the comparison measurement device
(R/F) (Fig. 3 c)). Furthermore, all measurements
were conducted perpendicular to the X-ray tube
assembly in order to prevent the heel effect (Table
2).

IV RESULTS

1 Air kerma Comparison

The measurement results are shown in Fig. 4,
individually showing each of the 9015 and the TD
as well as the R/F and the TD. For the tube voltage
characteristic, the TD precision for both compared
devices showed a trend towards increased dose er-
ror with smaller tube voltage but overall precision
was high at within +3% and a coefficient of deter-
mination (R?) of 1. For the tube current character-
istic comparison, the TD precision dose error was
low for both compared devices at + 1% and had a
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a) X-ray tube assembly

Field 10 cmX15 cm

SID 100 cm!

Field 10 cm X 15 cm

Receiver folder
R/F

TD
AEC

b) X-ray tube assembly

Above-PMMA

SID 100 cm |
i (Field 10 cm X 15 cm)

Internal-PMMA
(Field 30 cm X 30 cm)

Figure 3 Measurement configuration diagram of the dose comparison

a) Air kerma
b) Above/Internal-PMMA phantom
¢) AEC operation

Table 2 Condition of measurement

Thickness of

Comparison of dose Tube-[:\c/)]ltage Tub?nc]:xgrent Irrad|?rtT|;r]1 time E;I]c]i PMMA
[em]
Dependence on tube voltage 50-100 200 50 10 X 15 -
Air Dependence on tube current 80 20-200 50 10 X 15 -
Dependence on Irradiation time 80 200 2.5-1000 10 X 15 -
Above-PMMA 50-120 100 50 10 X 15 10
Internal-PMMA 80 200 50 30 X 30 0-15
AEC operation 80 - - 30 X 30 1-20

R? of 1. In the comparison of the irradiation time
characteristic with the 9015, the TD accuracy had a
trend towards higher error with shorter irradiation
time, but error was within 2 - 3% and had a R®of 1.
Furthermore, in the comparison of the irradiation
time characteristic with the R/F, the TD precision
saw a larger error with longer irradiation time, but
the number was within 3% with a R? of 1. The TD

dose ratio had an upper limit of 20 mGy/s and was
not measurable at 110 kV, 200mA and 50ms. The
TD measurement range for the 9015 was smaller
than for the R/F.

2 Above-PMMA Phantom Dose Comparison

Measurement results are shown in Fig. 5, Table
3. The TD precision error ration exceeded 5%
when tube voltage was from 50 kV to 70 kV, but re-
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Figure 4 Air kerma comparison

a) The tube voltage characteristic
b) The tube current characteristic
c) The irradiation time characteristic

mained from 1 -3% at lower levels. The coefficient
of determination with the 9015 was favorable, with
a R? of 0.9998 (Fig. 5b)). Furthermore, all the TD
measurement values were greater than those of
the R/F (Fig.5a)).

3 Internal-PMMA Phantom Dose Comparison

Measurement results are shown in Fig. 6 and
Table 4. As the 9015 could not be placed inside
the phantom, comparison was done only with the

R/F. Measurements from both devices decreased
with increased measurement depth. Furthermore,
as with section 3.2, The TD measurements were
greater than the R/F for all cases.

4 AEC Operation Dose Comparison

Measurement results are shown in Fig. 7. The
results are recorded following insertion of the de-
tector into the reception device holder. Both devic-
es displayed the AEC characteristic well.
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Figure 5 Above-PMMA phantom dose comparison
Table 3 Above-PMMA phantom dose comparison
Tube voltage 9015 TD R/F TD Error R/F Error
[kV] [uGy]l [uGy] [uGy] [%] [%]
50 202.1 181.0 151.2 —10.4 — 252
60 316.5 292.0 230.2 -78 —273
70 440.6 414.9 316.2 —58 —282
80 574.0 549.9 407.7 —42 —29.0
90 7313 713.7 515.1 —24 —29.6
100 892.3 882.4 627.3 —141 —29.7
110 1062.5 1062.1 745.6 0.0 —208
120 1236.0 1243.8 865.2 0.6 —30.0
As with 3.2, The TD measurements were greater V DISCUSSION
than those from the R/F in all cases. Furthermore, Air kerma comparison measurements were done
the difference became more pronounced with in- in a situation with little effect from X-ray scattering.
creases in phantom thickness. Each characteristic showed high precision in com-
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Figure 7 AEC operation dose comparison

parison with the 9015 and the R/F, also showing
positive correlation. Accordingly, the TD can be
used as a simple replacement for ionization cham-
ber. Dose error rates tended to be higher with low-
er tube voltage, but each energy range was within
specification at = 5% . However, at the 50 kV level,
the TD error was greater due to lack of energy
compensation6>. For that reason, when acquiring
ESD at 50 kV for limb plain radiograph, etc. or con-
ducting quality control using RQA37>, a reference
dosimeter should be used to determine the calibra-
tion constant. Dose comparison using the PMMA
phantom was measured with effects from X-ray
scattering. For the above-PMMA phantom dose
comparison, the TD measurements for 80 kV in

Table 4 Internal-PMMA phantom dose compari-

son
Depth Relative dose
[em] R/F D
0 1.000 1.000
5 0.312 0.564
10 0.117 0.237
15 0.043 0.078

Fig 5. were approximately 1.3 times that of the R/F.
Back-scatter factor for 80 kV and 10 cm X 15 cm
was approximately 1359 As the R/F has its sides
and underside covered with lead, measurements
do not include back toward X-ray scattering. From
these results, we believe that the TD measure-
ments include back toward X-ray scattering. This
can be seen in the identical air values of the R/F
and the TD air kerma comparison. For the internal-
PMMA phantom and AEC operation dose compari-
sons, the increase in difference between the instru-
ments with increasing phantom thickness serves
as justification for increased X-ray scattering ef-
fects to the TD. Until now, when evaluating the
functionality of the AEC, we used fluorescence me-
ter, ionization chamber, etc. For that reason, the
reading station size caused difficulties with inser-
tion into the reception holder. Furthermore, when
using a non-invasive type instruments, self-absorp-
tion by the measurement instruments affected the
AEC receptor. Therefore, we believe using a small
the TD for AEC quality control is effective for more
accurate AEC receptor measurement. From the
above, we believe the TD can be used in place of
the ionization chamber and that its ease of use
makes it more beneficial than the ionization cham-
ber for clinical use.

VI CONCLUSION

The TD allows for dose evaluation including X-
ray scattering that was not measurable with non-in-
vasive type instruments. From this, the TD is more
convenient than the ionization chamber for ESD
measurement. Furthermore, as the TD can con-
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duct dose evaluation that does not affect AEC, it is

also

effective for AEC characteristic evaluation. As

such, as we were able to use the TD to easily mea-

sure X-ray output, we believe it to be effective for

daily quality control use.
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