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A study on quality of life issues of lung cancer survivors

Tomoko MiNacAawA™”, Kumiko Kawasaki™®, Yuka NoTo”"
Yumi AMANAI'", Hisako YAmAuTI®® and Kimi KIMURA™"

O Received October 30, 2003 ; Accepted December 25, 20030

Abstract This study aimed to clarify life issues that influenced quality of life of lung cancer
survivors and to discuss nursing support for improving their quality of life. It was structured
with semi-structured personal interviews and questionnaires of 52 persons who lived in
community after lung cancer operation. As the results, body function impairment was found
among 86.5% of them, and of those the dominant ones were postoperative pain, short of breath,
and easiness to have fatigue. It was also found that there was a statistical significance in
higher prevalence of postoperative pain in those who were within one year after the operation
than in those having longer period. Disorders to limit their activities on daily life and their
social participation were found among 69.2% of the interviewees, however, there were no
significance with the periods after the discharge. Appropriately 87% had anxiety, and 69.2%
of them pointed out the anxiety for recurrence or metastasis of the cancer. Body function
impairment seemed to be apparent along with expansion of daily activities.

00 In order to improve the quality of life of the lung cancer survivors, it is essential to
provide nursing support for enhancing self-care ability as adjusted to individual life style during
the admission.

Key words[ lung cancer survivors; quality of life issues

00 Department of Nursing, School of Health Sciences, Hirosaki University, 66-1 Hon-cho, Hirosaki 036-8564, Aomori-ken,
Japan. E-mail: agatha@cc.hirosaki-u.ac.jp
00 Hirosaki University Hospital, 53 Honcho, Hirosaki 036-8563, Aomori-ken, Japan
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The degree of experience and independence of
basic nursing skills in nursing students

Yuka NoTo"”, Tomoko MINacawA™, Kumiko KAWASAKI®
Hisako YAMAUTI” and Kimi KIMURA"

O Received October 30, 2003 ; Accepted December 25, 20030

AbstractD This study describes the degree of experience and independence of basic nursing
skills, and the current situation of their relation to nursing students before graduation. This
study is a part of the research to develop strategies for basic nursing skills education in
academic institutions. After explaining the purpose of the study, a questionnaire was distributed
to 138 nursing students, and answers were collected from 120 students. The following results
were obtained: (1) For most of the practical nursing skills, the degree of experience was
high. However, there was little' bedpan and urinal aid” and* mouth care.” (2) The degree
of independence was low compared with the degree of experience in movement to wheelchair
and stretcher’; moving a patient,” use of a device to maintain a comfortable body position,”
aid with bathing” and' incontinence care.” Sixty to 70% of students hoped for advice and
the chance to observe a leader when implementing the following skills, too. (3) For most
of the nursing skills involving aid in medical examination and treatment, the degree of
experience was low, as well as the degree of independence. The degree of experience and
independence were particularly low in injection” and* first aid.” (4) Equal to or more than
70% of persons experienced when including a visit about most of the nursing basic skills.
(5) For* the measurement of vital signs” in the observation skills, the degree of experience
and independence were bhoth high.“ Percuss and auscultation” and“ observation of the
consciousness level” were rather low in both degree of experience and independence! Body

measurement” was an item with a high degree of independence compared with the degree
of experience. (6) The degree of both experience and independence was high regarding

communication skills’ and’ assessment, plan and evaluation” and‘ education, guidance and
consultation skills.” However, regarding assessment, plan and evaluation” and‘ education,
guidance and consultation technology,” the degree of independence was low compared with
the degree of experience.

Key wordsO basic nursing skills; degree of experience; degree of independence; nursing
students

U0 Department of Nursing, Hirosaki University School of Health Sciences, 66-1, Hon-cho, Hirosaki-shi, Aomori-ken,
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Regenerative induction of megakaryopoiesis and thrombopoiesis

in vitro from X-irradiated CD34+ cells prepared from human

placental and umbilical cord blood

Ikuo KASHIWAKURA™", Mikinori KuwABARA"", Osamu INANAMI®®
Tsuneo A.TAKAHASHI"® and Yosinao ABE"

O Received October 31, 2003 ; Accepted December 25, 20030

Abstractd The aim of this study is to regenerate megakaryopoiesis and thrombopoiesis from
X-irradiated hematopoietic stem cells by using cytokine combinations demonstrated effective
for the radiation survival of human CD34" megakaryocytic progenitor cells (colony-forming
unit megakaryocytes; CFU-Meg), such as thrombopoietin (TPO), interleukin-3 (IL-3), stem
cell factor and flt3-ligand. When 2-Gy-irradiated CD34” cells were cultured in a serum-free
medium supplemented with cytokine, an approximately 20- to 100-fold increase in the total
number of cells was observed by day 12~14 of the culture. The number of CFU-Meg and
megakaryocytes detected in the harvested cells was increased to 10- to 30-fold and 30- to
40-fold, respectively, from the initial input. The expressions of CD34" CD41" , CD34" CD45"
and CD41"” CD45" in the harvested cells showed almost the same tendency with the control
culture. At this time, CD41" particles, seeming to be platelet, were produced in the harvested
medium. IL-3 plus TPO gave a significantly higher platelet production (9%) compared with
the other combinations. Similar results were observed in the culture of X-irradiated cells. These
results suggest that X-irradiated CD34" cells can be induced in normal megakaryopoiesis

and thrombopoiesis by the stimulation of appropriate cytokine combinations.

Key words[ X-Irradiation; CFU-Meg; TPO; Placental/Umbilical Cord Blood

INTRODUCTION

O It is well known that the hematopoietic system
is extremely sensitive against extracellular oxidative
stresses such as Therefore,
restructuring the hematopoietic system after the
radiation exposure is very important for keeping the
homeostasis of each individual. The administration
of G-CSF or erythropoietin is used to treat leukopenia
or anemia®™5 However, in the case of severe

irradiation” ~°¢

thrombocytopenia, the only choice is transfusion of
platelet concentrates. But using platelet concentrates
is only effective to reduce the period of severe
thrombocytopenia; frequent or continuous platelet
transfusion causes a refractory state of platelet
transfusion when using platelet concentrates with
which the HLA is not compatible in recipients “"
Furthermore, the risk of viral infection accompanies
this method.

O In our previous papers”~"5 we have reported

U0 Department of Radiological Technology, Hirosaki University School of Health Sciences, 66-1 Hon-cho, Hirosaki,
[] Aomori 036-8564, Japan. E-mail: ikashi@cc.hirosaki-u.ac.jp
00| aboratory of Radiation Biology, Department of Environmental Veterinary Sciences, Graduate School of Veterinary

[J Medicine, Hokkaido University, Sapporo 060-0818, Japan.

0O Cell Processing Department, The Institute of Medical Science, The University of Tokyo, 4-6-1, Shirokanedai, Minato-ku,

[J Tokyo 108-0071, Japan.

U0 Department of Radiology, Hirosaki University School of Medicine, 5 Zaifu-cho, Hirosaki, Aomori 036-8562, JAPAN.
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the Jin wvitro radiation sensitivity of human
megakaryocytic progenitor cells (colony-forming unit
megakaryocytes; CFU-Meg), and that the combina-
tion of several cytokine, including thrombopoietin
(TPO), interleukin-3 (IL-3), stem cell factor (SCF)
and flt3-ligand (FL), was effective for the radiation
survival of CFU-Meg compared with TPO alone or
other cytokine combination tested in our studies. The
aim of this study is to regenerate megakaryopoiesis
and thrombopoiesis by using cytokine combinations
demonstrated effective for the radiation survival of
CFU-Meg, such as TPO, IL-3, SCF and FL.

MATERIALS AND METHODS

O Growth Factors and Reagents. Recombinant human
TPO, SCF and IL-3 were provided by Kirin Brewery
Co. Ltd. (Tokyo, Japan). Recombinant human FL was
purchased from Gibco BRL (Grand Island, USA). The
dose of TPO was chosen from the plateau in the
dose-response curve of an in vitro CB CD34"
CFU-Meg proliferation assay. The final concentra-
tions of the other cytokines were established in a
pilot study and from reports of previous experiments
involving the growth of hematopoietic progenitor
cells®™5 The amounts of these factors added per
ml of medium were: TPO, 50 ng; SCF, 100 ng; IL-3,
50 ng; FL, 100 ng. The fluorescence-labeled
monoclonal antibodies (MoAb) fluorescein isothiocya-
nate (FITC)-conjugated anti-human CD34 (FITC-
CD34), FITC-conjugated anti-human CD41 (gplibllia,
FITC-CD41) and phytoerythrin-cyanin 5.1 (PC5)-
conjugated anti-human CD45 (PC5-CD45) were
purchased from Beckman Coulter Immunotech
(Marseille, France). Mouse 1gG:-FITC, mouse
IgG:-PE, mouse 1gG:-PC5 and mouse I1gG:-APC
(Becton Dickinson Biosciences) were used as isotype
controls.

O Collection of CB and CD34* Cell Purification. This
study was approved by The Committee of Medical
Ethics of Hirosaki University School of Medicine
(Hirosaki, Japan). After obtaining informed consent
from the mothers, CB was collected at the end of
full-term deliveries using a sterile collection bag
containing the anticoagulant citrate-phosphate
dextrose according to the guidelines of the Tokyo

Cord Blood Bank. Light-density mononuclear CB
cells were separated by centrifugation on
Ficoll-Paque (1.077 g/ml, Amersham Pharmacia
Biotech AB, Uppsala, Sweden) for 30 min at 300 g
and washed three times with phosphate-buffered
saline (PBS) containing 5 mM EDTA (EDTA-PBS).
These cells were then processed for CD34" cell
enrichment according to the
instructions. Magnetic cell sorting (Miltenyi Biotec,
Germany) was used for the positive selection of
CD34" cells. At the end of the procedure, the CD34"
cell recovery rate from the light-density mononuclear
cells was approximately 0.1300 0.66% and the purity,
measured using a fluorescence cell analyzer
(FACScan. Becton-Dickinson, Tokyo, Japan), was 90
0 95%.

manufacturer's

O In Vitro Irradiation of CD34* Cells. The CD34"
cells were irradiated with X-rays (200 kVp, 15 mA)
using 0.5 mm Al and 0.3 mm Cu filters at a distance
of 45 cm from the focus at a dose rate of about 80
cGy/min.

O Plasma Clot Cultures. CFU-Meg were assayed by
the plasma clot technique using platelet-poor human
plasma. The culture medium contained 150 20%
human platelet-poor AB plasma plus the growth
factor(s) in Iscove’'s modified Dulbecco’s medium
(IMDM, Gibco BRL). Further additives were
penicillin (200 U/ml), streptomycin (100 y g/ml),
sodium pyruvate (1 mM), MEM vitamin (1%) and
MEM non-essential amino acids (1%) (all from
Gibco BRL), thioglycerol (1x 10°F M) (Sigma),
L-asparagine (2 g g/ml) and CaClz (74 pu g/ml) (both
from Wako Pure Chemicals, Tokyo, Japan), and 0.2 %
bovine serum albumin (BSA, Boehringer Mannheim
GmbH, Germany). CD34" cells were added to the
culture medium at a concentration of 1x 10”/ml. This
baseline culture was plated onto 24-well cell culture
plates (Falcon, Becton Dickinson Labware, Lincoln
Park, NJ) at 0.3 ml per well, and incubated at 37[C
for 110 12 days in a humidified atmosphere
containing 5% COcq.

O ldentification of Megakaryocyte Colonies by Immuno-
fluorescence. Each well was fixed twice for 15 min
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Figure 1. Clonal growth of CFU-Meg from non-irradiated and 2 Gy-irradiated CD34*
cells by the stimulation of TPO alone or TPO plus IL-3. Values are the means
+ SD of three to five separate experiments, each of which was done in three wells.

with acetone and methanol (2:1). The plates were
dried in airflow overnight and stored at O 20C until
required for staining. Prior to staining, the plates were
thawed to room temperature then PBS containing
0.5% BSA (PBS-B) was added to soften the clot.
The solution was replaced with FITC-CD41 MoAb
diluted 1:100 in PBS-B, and the plates were incubated
at room temperature for 1 h, followed by a single
wash with PBS-B. The nuclei were counterstained
with propidium iodine (Pl, 0.3 ng/ml, Sigma). After
a final wash, the colonies were counted using a
fluorescence microscope at x 100 magnification
(Olympus, Tokyo, Japan). Megakaryocyte colonies
were classified into two types: large colonies
containing more than 50 cells (from
CFU-Meg), and small colonies containing 3 to 50
cells (from mature CFU-Meg)™ ™ T, The total number
of CFU-Meg (total CFU-Meg; i.e., progenitor cells)
among the original CD34" cells was obtained by
summing the numbers of colonies derived from
CFU-Meg.

immature

O Immunological Marker Analysis. The expression of
cell surface antigens was analyzed by direct immuno-
fluorescence flow cytometry using triple-staining
combinations of MoAbs including PC5-CD45,
FITC-CD34 and PE-CDA41. Briefly, the cells were
incubated with saturated concentrations of the

relevant MoAbs for 20 min at room temperature,
washed, and analyzed with a flow cytometer. For
each experiment, a negative control experiment was
performed on isotype-matched irrelevant control
MoAbs. The CD41-positive particles detected in the
fraction of low forward scatter were determined as
the platelet-like particles by a flow cytometer. The
production rate of platelet-like particles was shown
in the percentage of total events obtained by a flow
cytometer.

O Statistical Analysis. The significance of any
differences observed between
experimental groups was determined using Student’s
ttest. Data from multiple groups were analyzed using
the one way layout analysis of variance and Fisher’s
least significant difference test.

the control and

RESULTS

Clonal Growth of X-irradiated CB CD34* Megakaryocytic
Progenitor Cells.

O CB CD34" cells were 2-Gy-irradiated and plated
into plasma clot cultures supplemented with TPO,
alone or together with IL-3. The results were
compared with the colony formation obtained by the
culture of non-irradiated cells (Figure 1). The number
of TPO stimulated colonies has decreased to 7.5%

of the non-irradiation control; however, the colony
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Table 1.0 Total cell number and the expression of immunological marker on the generated
cells obtained from the liquid culture

Total cell§! -fold0 CD34" CD41m 00 CD34" CD45T1 00O

CD41° cD45'0 O O

Day 0 1.00 459 * 0.95 822 + 1.81 774 £ 122
IL-30 TPO 1312 £ 29.0 0.69 £ 0.29 117 + 043 69.9 £ 19.7
SCFU TPO 256.3 £ 130.0 155 £ 0.06 2.68 + 0.54 53.0 + 15.8
0 Gy IL-30 SCF 2375 + 8538 054 £ 0.17 1.86 + 0.10 18.0 + 5.80
IL-30 SCFU TPO 418.8 + 123.3 1.24 + 0.35 430 £ 0.35 231 £ 2.88
IL-30 SCFO FLO TPO 634.4 £ 110.8 151 = 0.76 6.22 £ 0.25 155 = 1.20
IL-30 TPO 210 £ 119 038 = 0.24 041 = 0.25 878 * 3.82
SCFU TPO 35.8% 214 0.50 £ 0.43 0.74 £ 0.50 61.0 £ 877
2 Gy IL-30 SCF 481+ 921 0.34 £ 0.22 051 £ 0.32 223 + 361
IL-30 SCFO TPO 1015 + 369 022 £ 0.24 235+ 1.83 26.7 £ 5.60
IL-30 SCFU FLOU TPO 1025 £ 369 0.71 + 0.49 431 £ 2.95 266 £ 16.2

CD340 cells were X-irradiated (200 kVp, 15 mA) using 0.5mm Al and 0.3 mm Cu filters at a distance of 45cm
from the focus at a dose rate of about 80 cGy/min. Non-irradiated and X-irradiated CD34" cells were cultured in
a serum-free medium supplemented with various cytokine. Values are the means+ SD of three separate experiments,

each performed in three wells.

Table Il. The generation of megakaryopoiesis and thrombopoiesis in the culture of X-irradiated CD34% cells
Total megakaryocyte§l -foldd] Total CFU-Med -foldU CD41" particlegl O O
Day 0 1.00 1.00

IL-30 TPO 91.7 = 6.97 63.7 £ 21.6 9.01 £ 1.03

SCFO TPO 135.8 £ 18.2 89.0 £ 34.2 258 £ 0.39

0 Gy IL-30 SCF 428 * 6.15 340 = 371 184 £ 0.25

IL-30 SCFO TPO 96.6 £ 5.10 127.0 £ 45.0 3.26 £ 0.35

IL-30 SCFU FLO TPO 794 £ 228 98.8 £ 228 3.09 £ 0.27

IL-30 TPO 185 = 0.34 53.8 £ 18.6 13.0 £ 0.26

SCFUO TPO 218 £ 1.78 63.0 £ 9.19 5.59 £ 0.97

2 Gy IL-30 SCF 10.7 £ 0.62 349 = 21.0 199 £ 0.42

IL-30 SCFO TPO 27.1 £ 1.48 425 + 16.8 2.06 =+ 0.84

IL-30 SCFO FLO TPO 27.3 = 535 497 £ 14.8 482 + 0.81

CD3405 cells were X-irradiated (200 kVp, 15 mA) using 0.5 mm Al and 0.3 mm Cu filters at a distance of 45cm
from the focus at a dose rate of about 80 cGy/min. Non-irradiated and X-irradiated CD34" cells were cultured in
a serum-free medium supplemented with various cytokine. Values are the means+ SD of three separate experiments,

each performed in three wells.

count in a combination of TPO plus IL-3 was about
35% of the control.

Ex vivo expansion of X-irradiated CD34* cells.

O Non-irradiated and X-irradiated CD34" cells were
incubated in the presence of IL-3 plus TPO, SCF
plus TPO, IL-3 plus SCF, IL-3 plus SCF plus TPO
or IL-3 plus SCF plus FL plus TPO. To avoid
problems arising from the inclusion of animal serum,
a serum-free medium, BIT9500-IMDM, was used for
ex vivo expansion in this study. On days 12~14 of

culture, cells were harvested and the number of viable
cells was counted (Table 1). In the culture of
non-irradiated CD34"

increased dramatically during culture with all

cells, the total cell count
cytokine combinations, rising by approximately 130-
to 630-fold. The expressions of CD34” CD41", CD34"
CD45" and CD41”CD45" on the surface of generated
cells were analyzed using flow cytometry (Table I).
The proportions of CD34Y CD41"
CFU-Meg) in the culture stimulated with all cytokine

CD345 CD45"

(i.e. immature

combinations were 0.54 to 1.55%.
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cell type (i.e. the relatively immature cells in
hematopoiesis) was found 6.22% in the culture of IL-3
plus SCF plus FL plus TPO, suggesting about 40-fold
increase of CD34Y hematopoietic stem cells. In
contrast, the expression of CD41F CD45% (i.e.
megakaryocytes) in the cells from this combination
was 15.5%. In contrast, a combination of IL-3 plus
TPO and SCF plus TPO increased CD41" CD45"
cells, 69.9%, 53.0%, respectively, indicating that
megakaryocytes were becoming the major component
of the generated cells.

O In the culture of X-irradiated cells, although the
increase of total cell number was lower than the
non-irradiated control culture, approximately 20- to
100-fold increase was observed. The expressions of
CD34”CD41"%, CD34"CD45" and CD41"CD45" in the
harvested cells showed almost the same tendency
with the control culture.

0O After ex vivo expansion, the total number of
CFU-Meg was assessed by plasma clot culture
(Table I1). The total number of megakaryocytes was
calculated by the total cell number harvested from
the culture and the proportion of CD41% CD45" in the
harvested cells. In the non-irradiated control culture,
the total number of CFU-Meg and megakaryocytes
was increased to 34- to 127-fold and 43- to 136-fold,
respectively, from the initial input. Similarly, although
the proliferating potentials of X-irradiated CD34" cells
decreased, each number was amplified to 35- to
63-fold and 10- to 27-fold, respectively. At this time,
since numerous platelet-like particles were observed
at the end of the culture, CD41” particles in the
particles detected in the region of low forward scatter
were analyzed by a flow cytometer (Table II). In
the case of the control culture, the production of
CD41" particles, seeming to be platelet, was
significantly higher in a combination of IL-3 plus
TPO (9%) than the other combinations. Similar
results were observed in the culture of X-irradiated
cells, indicating that almost normal thrombopoiesis
occurred.

DISCUSSION

O Cytokine plays an essential role for the survival
and maintenance of hematopoietic stem cells.
Therefore, in the case of oxidative stresses such as

irradiation, the necessity and importance of cytokine
increases for the clonogenic survival of hematopoietic
stem cells. Previous reports show that multiple
cytokine combinations are more effective for the
radiation survival of hematopoietic stem cells, as
compared with single cytokine administration®®~-225
This may be due to one of the characteristics of
cytokine, which is synergistic effect and additive
effect among cytokine.

O The cytokine receptor that affects hematopoiesis
can be classified into two families, according to the
structure and function of the receptor. The first of
these is a receptor kinase family that has the tyrosine
kinase domain within the receptor, such as the SCF
receptor c-Kit and receptor flt3/flk2. The second is
a hematopoietin receptor family that has no kinase
domain (non-tyrosine kinase type receptor), such as
the TPO receptor c-Mpl and IL-3 receptor™“E Both
these receptor families mediate the proliferation and
differentiation of hematopoietic stem and progenitor
cells. However, downstream of each receptor, multiple
signal transduction components are activated,
including PI3-K, Src family members, the Janus
kinase and signal transducers, activators of the
transcription (JAK/STAT) pathway and the
Ras-Raf-MAPK cascade™® There are a lot of
common parts in their transduction pathway.

O In our previous studies, we have reported
the in vitro radiation sensitivity of human CFU-Meg
ODIOmEE In this study, these multiple cytokine
combinations  promoted the proliferation  of
X-irradiated CD34F cells, demonstrating normal
megakaryopoiesis and thrombopoiesis. These results
showed that the radioprotective synergistic effects
of TPO plus SCF and/or IL-3 on the clonogenic
survival of X-irradiated CD34” CFU-Meg involve
activation of ERK/MAPK and JAK/STAT; however,
no involvement of PI3K-related signals transduction.
Though they activate almost the same signal
transduction pathway, the synergistic effects of TPO
plus SCF and/or IL-3 were observed. A combination
of TPO and IL-3 was the most effective for the
survival of X-irradiated CD34” CFU-Meg prepared
from CB and peripheral blood. In this study, this
combination acted synergistically to promote the
generation of CFU-Meg from primitive CD34° cells
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exposed with  X-irradiation, = megakaryocytes
production from CFU-Meg and terminal maturation
of megakaryocyte (i.e. platelet releasing),
demonstrating that a combination of TPO and IL-3
would be an optimal choice for regeneration of
megakaryopoiesis and thrombopoiesis.

O The well known Mpl ligand TPO has been
discovered to be the central physiological regulator
of megakaryopoiesis and platelet production, and
clinical trials of its effectiveness in thrombocytopenia
have now been carried out in many countries° ™00,
However, investigations of TPO have recently been
hampered by the discovery of induced antibodies that
neutralize TPO and cause thrombocytopenia®™Ft One
possible approach to solving this problem is
to transplant megakaryocytic progenitor cells
and megakaryocytes expanded ex vivo from
hematopoietic stem cells. Many studies are now under
way worldwide to evaluate the usefulness of these
cells, and have so far reported a certain degree of
effectiveness P2 000

O In this study, most cytokine combinations induced
normal megakaryopoiesis and thrombopoiesis from
X-irradiated CD34" cells (figure 1, Table I). When
we consider cell therapy for some cytopenia using
cells obtained from ex vivo expansion of hematopoietic
stem cells derived from an irradiated individual, not
only the choice of optimal cytokine but also necessary
cell population depends on the level of irradiation
expected to be one of the most important elements.
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Abstract[] Radiographic noise properties can be evaluated using an infinite integral formula,

constructed on the basis of the Wiener spectrum concept. In this paper it is argued that the

formula has two unpractical properties. One is that it takes infinite values at the spatial

frequencies of sine or cosine components of which the noise is composed. The other is that

when adopting a numerical integration, it allows unstable values at each spatial frequency,

depending on the integral region. Newly introducing three types of spectra, this paper also

proposes a practical approach to evaluation of radiographic granularity.

Key words Wiener spectrum; radiographic noise

INTRODUCTION

0 According to Doi,”Y the image quality of
radiographs is affected by at least three factors:
contrast, resolution, and noise. The contrast of a
radiograph is related to the film gradient, radiation
contrast, and primary or scatter fraction. The gradient
is usually derived from the characteristic curve of
the screen/film system on which the radiographic
image is recorded. The resolution properties of a
radiographic system are usually evaluated by means
of the modulation transfer function (MTF), which
describes the frequency response of an imaging
component.

O When a radiographic screen/film system is
exposed to X-rays with a uniform intensity
distribution, the microscopic density distribution of
the developed film fluctuates around the average
density. This fluctuation, often called* radiographic
noise” or* radiographic mottle,” is caused by X-ray

quantum-statistical fluctuation, film granularity, and
screen structure mottle,” and is generally evaluated
with the Wiener spectrum or the autocorrelation
function. Radiographic mottle contains considerable
noise at low spatial frequencies, which correspond
to low-level and long-distance correlations in the
spatial domain. Therefore, it is easier to measure the
Wiener spectrum than the autocorrelation function.
In addition, evaluation of noise in the spatial
frequency domain is compatible with use of the MTF
concept for image analysis. Consequently, the Wiener
spectrum is applied more often than the
autocorrelation function.”®

O The Wiener spectrum has been evaluated using
Eqg. (1) below. However, one of the authors has
argued that for a sine or cosine curve as the noise
function ( f(x)), Eq. (1) takes an infinite value at
the spatial frequency of the noise (this is also proven
theoretically, as described later). Therefore, it may
be presumed that the Wiener spectrum expression

00 Department of Radiology, School of Health Sciences, Hirosaki University, 66-1 Hon-cho, Hirosaki-shi, Aomori-ken

036-8564, Japan

00 Department of Radiology, Hirosaki University Hospital, 53 Hon-cho, Hirosaki-shi, Aomori-ken 036-8563, Japan
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of Eqg. (1) is sometimes unfavorable for a quantitative
analysis of periodic noises. The purpose of this
presentation is to introduce other types of expressions
to overcome this problem. In the future, we will
develop a method for evaluating the degree of
radiographic granularity of images, which may
contain periodic noises.

THEORY

1. Analytical treatment

0O Let us assume that f(x) is a one-dimensional noise
expression as a function of location x. Then the
Wiener spectrum is evaluated”TFP" as

00w lim ] 09 exp(© 2 ) % (1)

where v is a spatial frequency of the noise and jO
vO1. The Wiener spectrum can also be evaluated
via an autocorrelation function.3®" The autocorrela-
tion function of f(x) is derived as

00 ¢ )0 Jim %‘[ ot e, ()

and the Wiener spectrum is the Fourier transform
of @ [ ); namely,

07

"0 () exp(0j2nu )t [],(3)

0772

00 WO 'Tif[]q

O For example, we let f(X)0 a,0 b;sin(2m v, x) in Eq.
(2). Then Eq. (2) leads to

2
00 ¢ @)Ja, D %1 cos(2m uit ) (4)
and Eq. (3) leads"" to
2 blZ

o0 WMuwoa,d (uo —456 (U0 u)O B (uO uyad (5)
O This Wiener spectrum is described using the
two-sided function for O O v o (W(u)O WAO u)).
In the case of describing the Wiener spectrum using
the one-sided function, Eqg. (5) should be rewritten
as

00 Wuda,sd (60 %125 (uD uy) (6)

for 00 ud o . In this paper, we adopt the two-sided

function for the Wiener spectrum.

O It is obvious from Eq. (5) that for a# 0 and b:
# 0, the function W(u) takes infinite values at vl
0 and ud + w; (also using Eg. (1), we have M0) - o
and WMt th) > as X-o). Therefore, it can be
understood that the function WAw) has no qualitative
information of the vibration amplitude for such noise
curves as given here. According to Refs. 3-5, the
Wiener spectrum should more precisely be called the
Wiener spectral density. This is because W(u)du
represents the contribution to the variance (mean
square value) from spatial frequencies between v and
(u+du). Using Eg. (5), we obtain

O 2 2
DDJ’ _ Wududa,0 b2 )

However, this integration provides no information
about the spatial frequency.

O In order to avoid these unpractical properties, we
propose three types of Wiener spectra (Wi, W;, and
Ws). The first one is expressed as

00 WO lifg %ﬂm " i exp(@ j2rux) ax]’
®)

Using the autocorrelation function of f(x) (Eq. (2)),
this function can also be derived as

N 1 0772 )
00 Wi(W)O mﬁ 9 () exp(0 jamu Yat[].
)

O Let f(X)0 aod bysin(2m u1x), for example. From Eq.
(8) we can then derive WA(0)O a? and WA(x )0 bi%/4
(Wi(w)d o for vz 0 and wz = w,). From Eqg. (9) we
can also derive the same results by using ¢ @ ) of
Eq. (4). Therefore, it can be understood that the W
function never takes infinite values at any spatial
frequencies for regular noise functions.

O For a two-dimensional function of f(x,y), Eq. (8)
should be rewritten as

i 1 OXr2e 0OVI2
00 WA(u VD )I(IH.B Wﬂ]] DX/J 02 UGSV

Yoo

00 0000 expO j2m (uxd vy)oxay ], (10)

where v and v are spatial frequencies with respect
to the x and y axes, respectively. Similarly, Eq. (9)
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should be rewritten as

1 0772 0872

00 Wi(u, v)O IT'IQ? DT/zI pse @ 0)

S

00 0000 expdj2m (o 0wt aof],  (11)

where

i 1 0 Xx/2 0 vr f
00 ¢@.,0)d le XY Dx/z‘[ 0 v (x¥)
Yoo

000000 Axdt, ydo)dxdy. (12)

2. For digital calculations

O In practice, the digital computer procedure for Eq.
(1) or (8) is performed using a finite value for X
Then the function f(x) can be expanded in a series
in the region of O X/20 x 00O X/2, generally having
sine and cosine terms with discrete spatial
frequencies, as follows:

00 ()0 a030 a, cos(2rt u, )0 b, Sin(2 Uy X)((13)
nd1

with u,0 n/X (nO1, 2, 3, ...), where

00 a0 % Siz € ) cos(2m u.E )k (14)
00 b0 % " FE) sin(an ug )k (15)

€ o0 1/2 (letting u,00),e ,01 (nO1).

For X- o, the function f(x) becomes a continuous

function with respect to the spatial frequency. For

a finite value for X, the following can be obtained:

(i) The Wor Wi spectrum is calculated inaccurately
at spatial frequencies of 00 vO vy, and u,0 v
Uny (it should be zero).

(ii)O At each spatial frequency of u, (including uv0O
0), the W spectrum enlarges as the X value
increases when a# 0, b,# 0, or ag# 0.

The autocorrelation function of Eq. (13) becomes

00 ¢@)da, 0 %f (a0 b *)cos(u, ). (16)
nd1

Therefore, it can be seen that the above statements
(i) and (ii) can also be deduced by substituting Eq.
(16) into Eqg. (3) or (9). Strictly speaking, the W or
WA spectrum should be evaluated only for discrete
spatial frequencies of w,; however, it is usually
derived as a continuous function with respect to the
spatial frequency.

O Using the series function of f(x) (Eg. (13)), we
may propose the second spectrum as

00 Wa(0)day and Wh(un)O (a0 bR)l4
(for nO01, 2, 3, ...). (A7)

This Ws spectrum can be produced by substituting
¢ (t ) of Eq. (16) into Eqg. (9), taking discrete values
for the spatial frequency. In this paper, we use the
W: spectrum as reasonable for a noise curve f(x)
in the region of O X/20 xO0O X/2.

O We let numerical integrations of Eqgs. (1) and (8)
be performed using

00 W(uO % S () exp(D) 2T ux)A x‘ ? (18)
a1

and
1 2 imax i 2
00 Wi(uo (7)‘ 3 f(x) exp(D j2T[UXi)AX{ (19)

with fax(0 X/A x (Qintegral), where x,010 X/20A x/2,
Lo XOOXI20A x/20 (M 1)A X, ..., Ximaxd X204 X/2.
O It should be noted that the W and WA spectra
calculated using Egs. (18) and (19) for vO0 A X! and
ut XBY(except for vl 0) are totally invalid. It should
also be noted that both have the relation

00 WiW)d W(G)/X. (20)

Therefore, if the WA spectrum has a fixed value at
a spatial frequency v, not depending on the magnitude
of X (this assumption may generally be valid, as
described later), then the W spectrum varies in
accordance.

O Using the Fourier coefficients themselves of Eq.
(13), we may also propose the third spectrum as

OO0 Ws0)D a2 and Wa(un)O a,20 b,?
(for nO 1, 2, 3, ...). (21)

This W4 spectrum can be connected with the WA
spectrum (Eq. (17), as follows:

00 WAa0)O WAa(0) and WA(un)D 4Wa(un)
(for nO 1, 2, 3, ...). (22)
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SPECTRA COMPUTATIONS

0O We compare the W and/or Wi spectra (Egs. (18)
and (19)) with the W4 spectrum (Eq. (17)) using two
periodic functional equations for f(x). One is

00 f(X)0 ad by sin(2t uy X)0 b, sin(2t U, X)
000000 bssin(2r us X) (23)

with a,0 1, 5,0 1, b0 3, b0 5 (no units) and u,00.5
mm®L w,05mm©L y;0 10 mmPL The other is a
saw-tooth-wave function, which is expressed in the
region near the origin as

00 AX)0 a0 (Kol Xo)X0 O (0 Xo/20 X0 Xo/2), (24)

where X,(0 5 mm (the period of the wave), K, 2 mm
(the height of the saw tooth), and the value for a,
used below is varied. The Fourier series of Eq. (24)
can be expressed as

00 A0 a0 basin(m u,x), (25)
nd1

where b,0 (0 1) YKot )/n and w,0 nl X,

(nd1, 2 3, ..).
O It should be noted that the unit of the W spectrum
is mm and both W; and W, spectra have no units.
O First, the W, W, and W, spectra for the f(x)
expression of Eq. (23) are shown in Figs. 1(a)0 1(c).
The sets of black circles indicate the W, spectrum
(Eqg. (17)). The solid lines indicate the W spectrum
(Eq. (18)) and the broken lines the W, spectrum (Eq.
(19)). The W and W; spectra in Fig. 1(a) were
calculated using X0 2mm and A xO 0.0714 mm in
Egs. (18) and (19). The vertical lines indicate Upyi,0
1mmPt (02X and Umaxd 7 mmPt (OA xPY/2). The
Wi spectrum in Fig. 1(b) was similarly calculated
using XO 8 mm and A x00.0702mm in Eq. (19),
where the vertical lines indicate u/,d 0.25 mm©?* (O
2X°Y) and Upaxd 7.125 mmPl (OA x7%/2). The W,
spectrum in Fig. 1(c) was also similarly calculated
using Xt 8 mm and A x010.04 mm in Eq. (19), where
the vertical lines indicate upi,d 0.25 mm©t (02 .X71)
and Umxd12.5mm°t (O A x7/2).
O It can be seen from Figs. 1(a)-1(c) that: (i) the
W spectrum never takes the values of the black circles

(Fig. 1(a)); (ii) the W4 spectrum in Figs. 1(a) and

1(b) is not accurate at spatial frequencies less than

Umin (O 1 or 0.25 mm©1) (excepting wl 0); (iii) the W4

spectrum in Figs. 1(a) and 1(b) has a large fake

spectrum around a specific spatial frequency less than

Umax (O 7 or 7.125 mm©?), because a large spectrum

exists around ¢ 10 mm©?! (O ws) beyond Upmax.

O Second, Figs. 2(a)d 2(c) show W, and W, spectra

for the saw-tooth-wave function of Eq. (24). The sets

of black circles indicate the W, spectrum (Eq. (17))

and the solid lines the W, spectrum (Eq. (19)). W,

spectra were calculated using (a) a,0 10 (no unit),

XO 50 mm (O 10 Xp), and A xT1 0.5 mm (O X5/10) (Umin

00.04 MM, Umaxd 1 mm©1), (b) a,0 10 (no unit), X

0250 mm (0 50 Xp), and A xO 0.5 mm (O X5/10) (Unmin

[0 0.008 mm®2, tma[ 1 mmPl), (c) a0 0 (no unit), X

050 mm (O 10.X;), and A x01 0.5 mm (O X5/10) (Unmin

0 0.04 MM, UmaxD 1 mm©1). It can be seen from Figs.

2(a)d 2(c) that: (i) the W4 spectrum becomes accurate

as the value for X increases (Figs. 2(a) and 2(b));

(if) the W4 spectrum is more accurate when a,0 0

(Figs. 2(a) and 2(c)); (iii) the W4 spectrum becomes

inaccurate with increasing spatial frequency at spatial

frequencies beyond Umsx (O 1 mm©1) (Figs. 2(a)C

2(c)).

O Therefore, the following can be summarized

regarding the W4 function (Eqg. (19)):

(i)O The Wi(u) function is virtually valid at spatial
frequencies of Umin0 U0 Umax, When no large
spectra exist in the regions of uO Ui, and ull
Unmax-

(ii)O Data on f(x;) used in the numerical integration
should be described in terms of fluctuations
around the average. This procedure gives a,0J
0 in the above corresponding equations.

SUMMARY

O We argue that the Wiener spectrum used so far
is impractical for evaluation of the radiographic noise.
Three types of spectra (W;, W, and Ws) were newly
introduced to overcome this problem. The W4
spectrum expresses the sum of the squares of the
Fourier sine and cosine coefficients of a series in
which the noise function is expanded. The W; and
W, spectra were remade based on the Wiener
spectrum concept, giving virtually the same results
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with each. Using periodic functional functions taken
as the noise, the W, and W, spectra were compared
with the original Wiener spectrum. It was found that
the W, and W, spectra (including the W4 spectrum)
are more practical than the original Wiener spectrum.

10
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Remarkable view of care in the activity of the Aged Care Assessment Service
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Abstractd The purpose of this study is to consider about the strategy to solve the problems

on the Aged Care System in Japan after introducing Long-term Care Insurance. For this

purpose, the literature review and interview to the actual staff of Aged Care Assessment

Service were conducted. Summary of the literature review and interview is as follows.

1. There is the multidisciplinary network between service providers in the process of care
assessment and care service practice consistently.

2. A viewpoint at working on aged care is always placed on the problem of consumer, and
problem-solving strategy is constantly made to be able to get the best outcome.

Our challenge is to solve these problems in Japan, and it is expected to tailor the strategy

to our actual culture.

Key words aged care; multidiscipliary cooperation; comparison of Australia and Japan;
challenge
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LCADL questionnaire and response sheetd 0 0000000000000 0000000OO0O
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DATE OF BIRTH ..o

DO YOU LIVE ALONE YES TOOONO O

Please tell us how breathless you have been during the last few days whilst doing the following activities.
SELF CARE

1) Drying 0O o0 10 20 30 40 5
2) Dressing upper body 0O o0 10 20 30 40 5
3) Putting shoes/socks on 0 o0 10 200 30 40 5
4) Washing hair 0O o0 10 20 30 40 5
DOMESTIC

5) Make beds 0O o0 10 200 30 40 5
6) Change sheet 0O o0 10 20 30 40 5
7) Wash windows/curtains 0 o0 10 20 30 40 5
8) Clean/dusting 0 o0 10 20 30 40 5
9) Wash up 0O o0 10 20 30 40 5
10) Vacuuming/sweeping O o0 10 20 30 40 5
PHYSICAL

11) Walking up stairs O o0 10 20 30 40 5
12) Bending 0O o0 10 20 30 40 5
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Study on ADL assessment of COPD patients;
Optimal ADL scale for home visiting treatment.

Mayumi DOBASHI"
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Abstractd The purpose of this study is to demonstrate an optimal ADL scale for treatment
of COPD patients at home. ADL performance in 2 COPD patients participated in this study
was assessed by interview using 5 scales of ADL testing, such as Bl, ADL of Senju, P-ADL,
LCADL and PFSDQ-M. The results were compared to each other as %ADL score. Additionally,
a dyspnea was checked in their actual activities, and special activity limited by dyspnea was
also assessed. As the result, it seemed that there is a difference in characteristic of scales,
because %ADL score varied in every form. On the other hand, it was demonstrated that an
optimal conditions not reflected by the present scales can be assessed by checking a dyspnea
in their actual activities. Thus, it was suggested that dyspnea in actual activities should be
incorporated into the ADL scale for treatment of COPD patients at home.

Key words COPD; home visiting treatment; ADL scale
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