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Desirable Nursing Behaviors for Nursing Students
to Practice in Onsite Practical Training

Sachiko Takano

Department of Nursing, Faculty of Health Science, Nihon Institute of Medical Science

Abstract

This study clarified the behaviors that nursing students should practice in onsite practical
training. The subjects of this study were 276 third-year students in a three-year nursing pro-
gram (valid response rate: 67.6%). Sixty-six items were developed as questionnaire items
based on a study on nursing behavior considered desirable by adult and elderly patients dis-
charged with symptomatic improvements. The nursing students were asked to respond to this
questionnaire on a six-point scale based on self-evaluation. The number of factors was set to
five after calculating the Minimum Average Partial correlation (MAP value) using the
HADI16. A principal component analysis (promax rotation) was performed to extract a sum-
mary of the behaviors nursing students perceived as desirable. The extracted factors were
then examined for interpretability. SPSS ver. 25 was used for the statistical analysis.

Five factors and 37 items (cumulative contribution rate: 47.07%) were extracted as desir-

ER T3

able nursing behavior factors. The five factors were “friendliness,

ty,
concern and respect for patients.” The Cronbach’s alpha coefficient for the overall scale was

politeness and sinceri-

99 ¢ 9 ¢

observance of medical safety,” “provision of pain relief,” and “having an attitude of

.92, and the Cronbach’s alpha coefficient for each subscale was .83 to .76, indicating reliabil-

ity.

Keywords: nursing student, nursing behavior, onsite training
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Process Evaluation of Environmental Safety Protocols at a University
Campus during the COVID-19 Pandemic

1) 2) 3)
Akiyoshi Shiroto, Hiroaki Shindo, Shinji Kamimura
. . » L. 4 . 3
Hideo Tomizawa, Giichirou Nakaya, Masahiro Mukai
1) Department of Medical and General Sciences, Faculty of Health Sciences,
Nihon Institute of Medical Science
2) President of Nihon Institute of Medical Science
3) Nihon Institute of Medical Science
4) Department of Radiological Technology, Faculty of Health Sciences,

Nihon Institute of Medical Science

Abstract

During the COVID-19 pandemic of 2020, the Nihon Institute of Medical Science at the
Saitama prefecture implemented numerous safety protocols to minimize the risk of coronavi-
rus transmission. These steps included passive and active ventilation in teaching areas, stag-
gering student attendance, and setting limits on class size.

In this study, specific environmental measurements were made during the theoretically
high-risk winter season. Carbon dioxide (CO:2), room temperature, and humidity were mea-
sured in the morning and afternoon at eight sites on the campus from December 14-16,
2020.

Several sites had elevated concentrations of CO:z; however, none exceeded the standard
value set by the Ministry of Health, Labour and Welfare. The results suggest that the imple-
mentation of the protocols achieved their objective. We will continue to monitor the effec-

tiveness of these safety practices for the benefit of the students and faculty.

Key word: COVID-19, prevention of infectious disease, ventilation, school management
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Investigating the Effect of Emphasis Factor of Multi-Frequency Processing
on Task Based MTF Measurement
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Abstract

In this study, we investigated the effect of the thickness of the aluminum disk on the re-
sults of the multi-frequency processing of the task based MTF. An acrylic phantom was
placed in the center of the FPD, and aluminum disks of different thicknesses were placed in
the center of the phantom. The obtained images were analyzed by Image] to calculate the
task based MTF. Three aluminum disks with a thickness of more than 2 mm produced imag-
es with a contrast that could be used for analysis. The thickest aluminum disk showed the
highest MTF, but the thinnest aluminum disk showed a higher MTF than the second thickest
aluminum disk. This result suggests that the enhancement factor of multi-frequency process-
ing, which varies with contrast, affects the measurement results of task based MTF. It is sug-

gested that more accurate evaluation of resolution characteristics can be achieved by using a

measurement device and a subject with appropriate contrast for measurement.

Key words: FPD, Resolution Properties, Physical Evaluation, task based MTF

Multi Objective Frequency Processing
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NPS Measurement of Virtual Monochromatic Image
Containing Metal Artifact

Shino Murakami, Emu Yamamoto, Masato Imahana

Daisuke Ueda, Jun Kuwayama

Department of Radiological Technology, Faculty of Health Sciences,

Nihon Institute of Medical Science

Abstract

In this experiment, the metal artifact reduction effect of the virtual monochromatic image
created by Dual energy CT was evaluated using NPS. A virtual monochromatic image was
created by changing the energy of the image obtained by using a self-made phantom with
an artificial hip joint fixed to a water phantom, and a square wave ROI was placed on a con-
centric circle centered on the artificial hip joint. The NPS was measured by changing the
distance from the artificial hip joint in 4 steps. From the results, the lower the virtual mono-
chromatic energy and the closer to the metal, the higher the NPS was observed in the low
frequency region. From this, it was found that the low-energy virtual monochromatic image
faithfully reproduces the image actually taken at low energy. In addition, the usefulness of
frequency analysis of artifact images was shown because the intensity of noise contained in

each frequency band is different.

Key words: Dual energy CT, metal artifact, virtual monochromatic image, NPS
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TR EH D (Photodynamic therapy, PDT) &%, B IEMER 285 L, BHICTHEL L —+—
eI $THZLI2X), BRPARRCHRERRZ PR T 2 ERETH L. AN IR A 2 b DD D %705,
8 O IXEIWER O 4 7% » 5-aminolevulic acid (ALA) 123 EH L Tw5. ALA % PDTIZHW % (I3 Mfa~ D&
WD T G THE b, RAIZZOFEMRLAFR LML 72, ZOMR, RMIEMDO ALA IR THFERTE
DHIFLICER T 2 Z LAvR &N RIS, BRI COMME % 2, BEIRIURER T 2 ¢ -menthol & Z D
FEARD ALA DR FEEBIEICOWTHE L7z, ZO#5%, € -menthol acetate |25\ IRIEGER R ATFED 5 4L
7o BT, FRRICREERINEEN ROB LA 4+ 2 b7+ LY AL 2BV TR 2T/ 25, 1
J = VATE FICBW TR E O TCHED RO Sz, R TIEPDT OFER L 5B ORI OWTHF O

FREEE R THNT 5.

Key words : Photodynamic therapy (PDT), 5-Aminolevulinic acid (ALA),

ALA derivative, Protoporphyrin IX (Pp IX), Transdermal Delivery

I. BU®IC

AR EEFHIROBRIZ BT, SGHRIFR
B (Photodynamic therapy : PDT) & i
NLFERH L. 2L, WEREREEODH 2
BH 2 BEIG L, 20k, THERe L —H—
Tex BEICIGT 2 2 12k ), M@tk
VR (—HERZESCE Faf s 79 70))
TR S, FERAYICIES N R M & T %
HiETHs (M-1). PDTOL=— 27 7 ;ILEE
FFOYUES 5 & ), 35 L iEHES: OIS
WiE) BHAEDLELIETH D, WEOHEE

AL AN DFFRE DD 7%, Z D747
POTRIERZ/RL, ZNhH=EHIBRR> Ik
WZO%23), GWET A L) BIBFEMRIEELNT
Wi, —JPDTIEGHRGS L 723862 0 A5 R %
AT ZEDNLEWERAPER S, FE, $TICH
IRIGH STV 5B, PAREICBT 20 EANX
WINB RNV T 4 ) VROAEWTH L, Th
FEIWER & L OLBBUELZS ISR 32 L% 5
NTBY, INHAy 7R DERIZES> TV
vy,
AR E T & % 5-aminolevulic acid (ALA)

FEFENTTE RV 7 4) X (PpIX) IS

el HEH R

T 350-0435 5 LWL AHEE L I TG 1276 HARERMRY: RIERBAE  RR IR

TEL : 049-294-9000 FAX : 049-294-9009
Nihon Institute of Medical Science 1276 Shimogawara, Moroyama-machi, Iruma-gun, Saitama, 350-0435 Japan
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—BEREA KT S5 2 L2 L ) ElEME A il S &
LUE ORI Td B, KRR AEF] (2 13 HR I8
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-5 A4F>bT75xL 2 XDFEE

RC: receiver compartment
CC: cathode cell

AA: anode cell

A: agar gel

B: platinum electrode

C: electrolyte

D:YMP skin
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The Potential of Photodynamic Therapy
) 2) 3)
Akira Ochiai, Yoshikazu Tokuoka, Norimichi Kawashima
1) Department of Clinical Engineering, Faculty of Health Sciences,
Nihon Institute of Medical Science
2) Faculty of Biomedical Engineering, Toin University of Yokohama

3) International Pacific University

Abstract

Photodynamic therapy (PDT) uses a photosensitizer and laser/visible light irradiation to
induce reactive oxygen species in cancers cell and bacteria.

We focus the ALA use as photosensitizer because of its side effect less. However, ALA
showed not enough cell accumulation if it use for cancer therapy. Therefore we synthesized
ALA-derivative in order to accumulate for cells and evaluated. Results, Most of ALA-deriv-
ative showed higher accumulation than unmodified ALA in cancer cell.

ALA used PDT (ALA-PDT) is one of most effective treatment of skin disease such as cu-
taneous carcinoma and intractable acne. When ALA is topically applied to skin disease in
ALA-PDT, it is hard for ALA to permeate through stratum corneum because of barrier sys-
tem. Therefore, we use enhancer and iontophoresis for more efficacy and rapid permeability.

¢-Menthol and its derivative showed enhance effect in skin permeation of ALA. More-
over, iontophoresis showed high skin permeability.

Here, we introduce the ALA-PDT for cancer therapy and skin disease including our re-

search results.

Key words: Photodynamic therapy (PDT), 5S-Aminolevulinic acid (ALA),
ALA derivative, Protoporphyrin IX (PpIX), Transdermal Delivery
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Practice Education on Maternal Nursing under the Coronavirus Catastrophe
— Attempts of Enhanced Campus Practice and Remote Practice —

1) D
Reiko Hirata, Mariko Kudo, Mie Kazama

1) Department of Nursing, Faculty of Health Sciences,

Nihon Institute of Medical Science

Abstract

The present Covid—19 infection has exerted various social influences but not yet ended.
The field of education was also negatively influenced e.g., recommendation of online school-
ing to prevent Covid—19 infection. The nursing education program includes mock training
for nursing technology through experience and on-site practice. The Ministry of Health, La-
bour and Welfare, Culture, Sports, Science and Technology notified to give consideration so
as to reduce the length of the on-site practice in order to prevent Covid—19 infection at the
clinical facilities where the on-site practice is conducted, and so we were forced to review
the on-site practice program. Our university has conducted the on-site maternal nursing prac-
tice at multiple hospitals, and we discussed with such facilities to shorten the duration and
hours of the on-site practice. In addition, the on-site practice had to be once stopped due to
the declaration of a state of emergency. Thus, we reviewed, reformed and enhanced the on-
site practice program so that the educational goal can be fully achieved. More specifically,
use of audiovisual materials and case-study materials was added as well as remote practice.
In this paper, we report our attempts for maternal nursing practice conducted under the pres-

ent coronavirus catastrophe.

Key words: coronavirus catastrophe, maternal nursing practice, campus practice,

remote practice, prevention of Covid—19 infection
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Factors in Fostering a Sense of Belonging at a ‘“Dementia Cafe”
and a Dementia Family Community
Qualitative Findings from Project Coordinators and Organizers

Ayumi Kawagome

Department of Nursing, Faculty of Health Sciences, Nihon Institute of Medical Sciences

Abstract

The aim of this study was to clarify the importance of establishing a sense of belonging at
a “dementia cafe” and a community of family caregivers of patients with dementia (hereinaf-
ter referred to as the family community). We performed a semi-structured interview of 6 sub-
jects, including project coordinators at the dementia cafe and organizers of the family com-
munity. A qualitative analysis suggested 9 categories for the process related to establishment
of a sense of belonging and 33 subcategories, as factors of the categories. Based on the re-
sults of the interview and related research findings, we examined the factors associated with
establishing a sense of belonging at the cafe and family community. It was concluded that
family caregivers of dementia patients should not only care for the patients, but also value
other families and themselves, in order to make the cafe and community feel like a place to
belong. The findings suggested that this would increase relationships among families and
produce a comfortable environment in which families could find solutions for problems, par-
ticipate in the community by assuming their own role, and understand each other’s growth by

learning what they did not know.

Key words: dementia cafe, dementia family association, fostering a sense of belonging
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Practical Report on the Implementation of the Basic Nursing Practical Training Course I
at Our University During the new Coronavirus Pandemic
— Changed from On-site Clinical Training to On-campus Training —

Natsuyo Makanae, Takahiro Igarashi, Kiyomi Ishida

Natsuko Takahashi, Yoko Tanaka

Department of Nursing, Faculty of Health Sciences, Nihon Institute of Medical Science

Abstract

Given the new Coronavirus (hereinafter COVID-19) pandemic, our university was forced
to urgently switch the “Basic Nursing Practical Training Course I” from on-site clinical
training to on-campus training in the academic year 2020.

To help the students achieve learning standards comparable to previous years’ on-site clin-
ical training, on-campus training, which takes place in an environment different from on-site
clinical training, was implemented in accordance with a plan and schedule adjusted for the
on-campus training. Moreover, we had the students share their experiences, including knowl-
edge, skills, and attitudes that they had acquired in their one year of study at the university.
This created an opportunity for them to gain new insights. Japan is expected to continue en-
countering various natural disasters; in this context, strengthening on-campus training will

offer one possible way to educate nursing students.

Key words: COVID-19, Fundamental nursing practicum I, On-campus training
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Investigation of the Environment of Rooms for Admission Interviews
during the Covid-19 Pandemic
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Abstract

In 2021, the COVID-19 pandemic continuously limited various social and economic activ-
ities around the world. In Japan, a second State of Emergency was declared from January un-
til March.

At Nihon Institute of Medical Science in the Saitama prefecture, several infection control
practices were implemented in the 2020 academic year, for example, opening windows, me-
chanical ventilation, staggered attendance, and reducing the number of students in a class-
room. In this study, we evaluated the concentration of carbon dioxide (CO2), room tempera-
ture, and humidity in rooms for admission interviews to have an accurate figure of the actual
indoor situation in winter, which is suggested to be the high risk season of coronavirus infec-
tions. The concentration of CO: gives an indication of the degree of ventilation. All mea-
sured values of CO: concentration were lower than that of the standard value of the Ministry
of Health, Labor, and Welfare. We provided valuable environmental data of rooms for admis-

sion interviews in the period of the COVID-19 pandemic.

Key words: COVID-19, prevention of infectious disease, ventilation, admission interview
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A Study of the Training Program Using Sensory Integration Theory
— the first report —
) 2)
Nozomi Kanari, Takuya Sugimoto
1) Occupational Therapy Course, Department of Rehabilitation, Faculty of Health Sciences,
Nihon Institute of Medical Science
2) ChichibuGakuen, Independence Support Bureau,

National rehabilitation center for persons with disabilities

Abstract

First, in recent years, the number of children diagnosed with developmental disabilities
has been increasing, and the number of occupational therapists working in the field of child
development support has been increasing. However, In reality, there are many situations
where only one inexperienced occupational therapist is assigned to each facility, performing
the same duties as childcare workers. In addition, previous surveys have revealed the fact
that the number of occupational therapists working in the field of developmental disabilities
is low.

Second, “Sensory Integration” is one of the useful occupational therapies in the field of
developmental disabilities. And “The Japanese Academy of Sensory Integration” holds
workshops about the therapy, but the frequency of them is not sufficient.

Therefore, we examine methods for a training program for occupational therapists work-
ing in the field of developmental disabilities to practice using “Sensory Integration”. This pa-

per is the first report on the progress of the program.

Key words: developmental disability occupational therapy, Sensory Integration, training

program
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Survey and Consideration of Equestrian Instruction Methods for Children
and Adults with Intellectual Disabilities
— National Survey of Special Olympics Japan Equestrian Division

Instructional Facilities —

1) 2)
Yasunori Toyoshi, Mari [wamoto

1) Department of Nursing, Faculty of Health Sciences,
Nihon Institute of Medical Science

2) Department of Occupational Therapy, Shutoiko

Abstract

This study conducted a national survey on equestrian instruction methods for children and
persons with intellectual disabilities with the cooperation of the Special Olympics Nippon
Equestrian Division, which provides sports venues for children and persons with intellectual
disabilities. As a result of the national survey, it was found that the guidance method for chil-
dren and persons with intellectual disabilities was not unified, and that each facility respond-
ed by various methods. 50% of the facilities did not prepare the instruction plan, and 63% of
the facilities did not prepare the instruction record. All of the instructors were equestrian in-
struction specialists, but there were medical qualifications depending on the facility, and no
education qualifications were recognized.

In this study, we proposed that it is necessary to have a multidisciplinary relationship with
medically qualified persons and educators in order to provide guidance to children and per-

sons with intellectual disabilities in the future, and to introduce a guidance record table.

Key words: Disability sports, Intellectual disabilities, Instruction method, Special Olympics,

Equestrian
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Optimal Imaging for Judging the Therapeutic Effect of
*Ra Internal Therapy
Toshikazu Hakamatsuka, Toru Nishizawa

Department of Radiological Technology, Faculty of Health Sciences,

Nihon Institute of Medical Science

Abstract

Internal therapy of **Ra is used for the treatment of bone metastasis caused by castration-resistant prostate cancer, which

has been increasing in recent years. However, due to the physical properties of **Ra, the image is unclear when taken with a

gamma camera, which makes it difficult to judge the therapeutic effect. To solve these problems, research on the theme of im-

age analysis by different data collection methods and types of collimators has been conducted. In addition, a Compton camera

with benefit in collecting trace amounts of y-rays has been developed, and its clinical application is being studied. The pur-

pose of this study is to outline the research results so far and to clarify the issues to be improved in the future.

Key words : “*Ra internal therapy, collimator, castration-resistant prostate cancer,

gamina camera, Compton camera

1. Introduction

In recent years, the incidence rate of prostate cancer
has increased in Japan due to factors such as aging and
eating habit changes. According to the statistic survey
of the National Cancer Center, the number of prostate
cancer cases in 2017 was more than 90,008, which is
the highest number among male malignant neoplasms.
Prostate cancer, which is an endocrine disease, pro-
gresses with androgens, so “hormone therapy” that
suppresses hormone secretion is an effective treatment
method. However, if hormone therapy is continued,
the therapeutic effect becomes not recognized, and
castration-resistant prostate cancer (hereinafter re-
ferred to as CRPC) often develops. CRPC is a prostate

cancer that grows even with few male hormones, and

has characteristics of being prone to bone metastases.
Treatment of bone metastases with CRPC includes in-
ternal therapy with *’Ra (radium-223), which was ap-
proved in March 2016. A total of 296 cases with **Ra
were reported in the Japanese drug use-results survey
published in 2028 . "Ra is a radionuclide that emits
short-range alpha rays. It has the property to focus the
biological action only around the accumulation site,
and a high therapeutic effect can be expected. On the
other hand, since the proportion of y-rays emitted

Ra is small, obtained count is small and it is

from
necessary to set appropriate imaging conditions for
imaging with a gamma camerg. There is also a method
of comparing the images before and after treatment

by MRI, PET examination and SPECT, but it is not

@EIEL BB
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3)
Table 1 Emission ratio of y -rays and X-rays from #**Ra

Energy peak Emission ratio
(keV) (%)
81 154
84 247
95 11.3
154 57
270 13.7
351 13
405 38

possible to observe the part that actually accumulates
with this test. Therefore, the dose during treatment
cannot be changed depending on the accumulation sta-
tus, and it is not possible to measure the absorbed dose
for each organ with using the effective dose coeffi-
cient. Due to these technical backgrounds, it is diffi-

f *’Ra internal

cult to judge the therapeutic effect o
therapy by imaging.

Recently, studies have been conducted on data col-
lection methods and collimator types for gamma cam-
eras to solve problems on *’Ra imagiil)g. In addition,
the development of Compton cameras, which excels in
collecting trace amounts of y-rays, has been prom(;)tga).
This paper outlines the physical properties of *’Ra and
introduces the research results so far and the problems

to be solved in the future.

2. Physical properties
**Ra is a radioactive isotope of radium (atomic
number 88). Compared with other radiopharmaceuti-
cals, it has a relatively long half-life of 11.4 days.
Since it is an alkaline earth metal similar to calcium, it
has the property of accumulating in sites where bone
metabolism is active. It is a nuclide that emits a-rays

with high linear energy transfer (hereinafter referred to

as LET). Compared with B-ray emitting nuclides such
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as “Sr (strontium-89) and *Sm (samarium-153),
which have been used in the treatment of metastatic
bone tumors, the energy of radiation is several tens of
times higher and the LET is about 400 times highesr).
The emission rate of a-rays is 95.3%, but the emission
rate of y-rays and X-rays, which are directly related to

imaging, is 1.1%, which is extremely low.

3. Imaging with a gamma camera
(1) Ingenuity on collected energy window

Table 1 shows the ratio of y-rays and X-rays emitted
during **Ra decay procesz. There are several y-ray
and X-ray energy peaks, but 81keV, 84keV, 95keV,
270keV and 351keV have high emission rates among
them. In order to obtain the count efficiently, it is nec-
essary to set the collected energy window to match the
energy peak. In addition, there is a multi-peak window
method that sets windows at several energy peaks as a
method of increasing the count. Umeda, et 2:1) evaluat-
ed the effect on the image when using a **’Ra vial type
radiation source with single peak window of 82keV
only, a double peak window of 82keV and 154keV
and a triple peak window of 82keV, 154keV and
270keV. The overall sensitivity tended to increase as
the number of windows increased. Although there are
some fluctuation in the measured values depending on
the type of collimator and the imaging method, the
overall sensitivity in the triple peak window was about
2 to 4 times higher than the measured value in the sin-
gle peak window. On the other hand, the total resolu-
tion tended to deteriorate as the number of windows
increased. However, when comparing the total resolu-
tion of the triple peak window using MEGP and the
single peak window using LMEGP and ELEGP, the
half width (FWHM) value of the point spread function
obtained from the images of each phantom was 20.6

3
and 20.7, which were almost the same values. A study



Fig. 1 Imaging principle of Compton camera

3
by Hindorf et al., who was also investigating the imag-

223

ing of ““RaCl internal therapy for bone metastases,

showed similar results.

(2) Optimal collimator for **Ra

**Ra has multiple energy peaks for y-rays and
X-rays. However, since the emission rate is small, it is
necessary to properly select not only the setting of the
collected energy window but also the type of collima-
tor to use. In general SPECT examination, a low ener-
gy collimator (LEHR) is used in the energy band of
~160 keV, and a medium energy collimator (MEGP) is
used in the 160 to 300 keV band. Previously, *’Ra was
studied with MEGP as the optimum collimato4r). How-
ever, in recent years, low- to medium-energy collima-
tors (LMEGP) and extended low-energy collimators
(ELEGP) have been developed, and it is thought that
better images can be obtained with LMEGP and
ELEGP, which are closer to the emission energy of
**Ra. According to the research results of Umeda et
ail)., the sensitivity of the single peak window using

82keV was the highest in LEHR, and the values of
LMEGP and ELEGP were 3 to 4 times higher than

those of MEGP. In the measurement with the triple
peak window using 82keV, 154keV and 270keV, the
counts were excessively collected by a collimator oth-
er than MEGP, and the influence of artifacts and scat-
tered rays strongly appeared. The spatial resolution of
the low-energy collimator was the worst in the sin-
gle-peak window, and the resolution of the collimators
other than the medium-energy collimator with artifacts
tended to deteriorate as the number of collection win-

dows increased in the triple-peak window.

4 . Imaging with Compton camera
(1) Principle of Compton camera

Compton camera is a device that identifies the posi-
tion of a radioactive source by using Compton scatter-
ing generated by collision of y-rays with orbital e-
lectrons. It has a two-stage structure consisting of a
scatterer in the front-stage detector and an absorber in
the rear-stage detector, which does not require a colli-
mator to attenuate y-rays. Figure 1 shows the imaging
principle of Compton camera. The y-rays entered in
the detector cause Compton scattering in the front-

stage detector, and become rebound electrons and
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scattered y-rays. Here, the position where Compton
scattering occurred, the track of rebounding electrons
and the energy are captured, and the absorption posi-
tion and energy of the scattered y-rays are captured by
the rear-stage detector. From these values, the scatter-
ing angle O at the time of Compton scattering can be
obtained by using the physical law of Compton scat-

9)
tering (Equation 1).

£,

O=cos” |1=-mc® — =1
E, (E\+E))

-+ - Equation 1
Here, m is the rest mass of the electron, ¢ is the
speed of light, £, is the incoming Yy-ray energy, and £,
is the energy given to the orbital electron. The incom-
ing position of the incoming y-ray can be limited from
the position where the interaction with the scattering
angle obtained by Equation 1 takes place. In the imag-
ing, it is possible to estimate the exact position of the
radioactive source by measuring several incoming

y-rays and limiting the direction of incoming.

(2) Comparison between gamma camera and
Compton camera

The gamma camera uses a collimator to limit the in-
coming direction of y-rays. Therefore, the imaging di-
rection was limited and y-ray attenuation occurred. On
the other hand, since the Compton camera does not
have a shield like a collimator, the incoming direction
of y-rays is not limited and a wide imaging range is
available. In addition, since it is possible to measure
y-rays directly without passing through a shield, even
weak y-rays can be measured efficiently.

These features make it possible for Compton camer-
as to perform efficient imaging in a short time even for
nuclides with a low emission rate. If it is put into prac-
tical use, it will be possible to easily reduce the burden

on patients and change the dose of drugs.
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(3) Challenges for Compton camera

Compton camera is a device used in the field of ra-
diation measurement. Recently, it becomes to be used
as an imaging device, and various studies such as
noise evaluation at the time of reconstructiorsl) and ex-
amination of the scintillator to usg are being conduct-
ed. In Fujieda’s stud;), a 5 cm square Compton camera
was used to compare the position resolution according
to the size of the object. When the phantom becomes
large, it is necessary to keep the distance from the
measuring instrument in order to put the phantom in
the field of view. However, as the distance between the
measuring instrument and the phantom increases, the
influence of scattered rays becomes stronger. As a
result, it was concluded that in order to improve the
resolution, it is necessary to increase the size of the
detector and make the distance from the radiation
source as close as possible. Bone metastases caused by
CRPC are especially common in the pelvis. Therefore,
it is necessary to include at least the entire pelvis in
the measurement range. However, with a small Comp-
ton camera, if the entire pelvis is included in the mea-
surement range, the distance between the detector and
the radiation source will increase, and it is concerned
that the image will have low resolution. In addition,
Fujieda’s stud;f) has developed a 10 cm square Comp-
ton camera and has taken images of patients who are
actually having **Ra treatment. When compared with
the images taken by the gamma camera, although the
accumulation was recognized, the resolution was low
and the stage until the position of the drug was identi-

fied was not reached.

5. Conclusion
Upon taking a picture with a gamma camera, it is
suggested that the triple peak window collection of

82keV, 154keV and 270keV is the optimum collection



method when the sensitivity and spatial resolution are
comprehensively considered. In addition, it can be
judged that MEGP, which does not generate artifacts
even in the triple peak window, is the most suitable
collimator. However, sufficient resolution cannot be
obtained with this imaging method. Therefore, it is
suggested that single-peak window collection using
LEHR, LMEGP or ELEGP is suitable when high-reso-
lution images are required such as in clinical practice.
When shooting with a gamma camera, the sensitivity
is inevitably low due to the shielding by the collima-
tor. Therefore, it is important to take measures such as
shortening the distance between the subject and the
detector and extending the shooting time. If the shoot-
ing time is extended, the resolution may deteriorate
due to the influence of body movement, so measures
against body movement, etc. are inferred to be prob-
lems to be solved in the future.

Compton camera is excellent in measuring weak
gamma rays due to its structure. However, at present,
the size of the measuring instrument is small, and the
distance between the radiation source and the detector
is too long to bring the subject into the field of view,
which reduces the resolution. If the size of the measur-
ing instrument is increased, it can be inferred that it
will be more useful in clinical practice because images
with higher resolution can be obtained. In addition, it
is expected that by advancing research on measure-
ment methods suitable for clinical measurement, such
as detector materials and reconstruction methods, it
will be possible to evaluate drug administration and

absorbed dose during treatment.
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Case Report on Continuation of Work by a Nurse with Physical Disability

Yukari Furumura

Department of Nursing, Faculty of Health Sciences,

Nihon Institute of Medical Science

Abstract

Interviews of nurses with physical disability and their supporters were planned to examine
factors related to continuation of their nursing care work. However, we were only able to in-
terview one nurse due to the spread of COVID-19. The nurse had right hemiplegia and artic-
ulation disorder caused by sudden development of cerebrovascular disease. After an absence
of 6 years, the nurse received two-year job training and has been engaged mainly in clerical
work for 8 years. The techniques and qualifications obtained through this job training en-
abled the nurse to have self-esteem and high motivation for work. After beginning to work
for a hospital, the nurse found that reasonable accommodation for car parking spaces and
locker rooms affected continuation of work. As indicated by the nurse, a discussion is needed
on the support required to allow nurses with physical disability to continue working, based
on reasonable accommodation with sufficient understanding of physical disability and no

special treatment.

Key words: a nurse with physical disability, continuation of work, Interviews
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