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Study on the angle of hip joint during walk wearing hip bands
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Abstract :

[Purpose] The purpose of this study was to analyze the effect of walking exercise using
bands that induce the internal and external rotation of hip joints, using a three-dimensional
motion analyzer.

[Participants and Methods] We analyzed 10 healthy adult males (age: 21-22 years) for the
study. We asked them to perform an unguided normal walk without bands (NW), a guided
external rotation walk wearing bands (ER), and a guided internal rotation walk wearing
bands (IR) seven times, in this order. We analyzed each walk and used the average of the
maximum extension and flexion angles and moments of the left and right hip joints for
statistical analysis. Results were statistically analyzed using the Kruskal-Wallis test and Mann-
Whitney U test. Analyses were performed using the IBM SPSS ver. 25, with p<0.05
considered significant.

[Results] The maximum angle of hip joint extension was significantly larger in the ER
group than in the NW and IR groups (p<0.05), while the maximum angle of hip joint flexion
was significantly lower in the ER group than in the NW and IR groups (p<0.05).

[Conclusion] This study indicates that ER changes the angle of the hip joint during
walking. This shows the possibility that ER is effective at increasing the range of motion of
the maximum hip joint extension in physical therapy. However, further study is necessary
because we did not clarify the relationship between the increase in the range of motion of hip
joint extension and the amount of muscle activity of the hip extension muscle group.

Key words : Three-dimensional motion analysis, Hip motion angle, Walking
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Z resolution evaluation by difference in reconstruction interval in Digital Breast Tomosynthesis
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J Jpn Health Sci  Vol.25 No.1 2022




Al spheres (1 mm diameter)

\

e 4 v NN

- B
- qum,
chest wall

Fig.1la

compression paddle

“include Al spheres

50 mm PMMA

Fig.1b

_ N W A

A B C D E

chest wall

Fig.1c

Fig.1 Z-axis resolution measurement using an aluminum sphere phantom
a Al spheres (1 mm diameter) embedded in 5 mm PMMA?, ROI setting
b Z-axis resolution measurement layout for EUREF?

¢ ROI combination for position dependency evaluation
Left : tube axis direction, Right : horizontal direction

European Reference Organization for Quality As-
sured Breast Screening and Diagnostic Services
(LLF, EUREF), American College of Radiology
(LUF, ACR) 2> 5 38F] ST % DBT O i B &
HITA NI A > =&, ZUMaHaeofHliz 17\,
PR B 0.5 mm IR DA HI 1 2 #RES L 72,

II HRFGE

AWFFE Tlx GE ~ Vv A7 7 %1 %19 Senographe
Pristina I2## SN TWw2 DBT ¥ A7 & & HW»
7zo XM OIRAM 25°(+ 125°), 9 M X # S
REBE D5 4 327 TXME R B IE S IR
A4 3Ivr kY 7uE4d s Step&Shoot i THT
W, 15 5 17z Projection 7 — % % & B R IE L
ASiRP®T (Adaptive Statisticallterative Reconstruc-
tion) % F\V CHIEHMBREITH. ZTHIZXD,
EEOHEEW E W% Td 5 10 mm E TR O
slab W%, PR S 0.5 mm % 721 1.0 mm ©
plane T {% % [FIEE  CHUSS 5,

21 TFIWIZILBRT 7o NLEREW Z )

N ERRERITE
EUREF %% {E 1% L 7z Protocol for the Quality

Control of the Physical and Technical Aspects of
Digital Breast Tomosynthesis Systems version 1.03
Zresolution ll5E ?Y 2D X, 5mm/ET 7 )
##E (Polymethyl methacrylate : LI, PMMA) ®
HL 2 55 mm BB IZIER72EE 1 mm O TV 3
S AERPFHEENRTWE 77 ¥ b ARV
(Fig.1a)» Fig.1b @ X 9 |2 10 mm J&£ PMMA 7 7
YhA6ESMMET VI =T AT 7 A
FAFLFRICEE L, ZEHUrLTIVI=Zy
LERT 7 v N AOFANME (B S) BS54 3
Fl DBT #2172 720 AWFETIZT7 7 > M LJE
65 mm— % & L, #5514 Auto Exposure
Control (LI, AEC) % EH) & & T PMMA 7 7 ~
NARBE LS E Y= 2T VE— FTHREL
oo =7y b 74 )VF - EEREILAEC {EE)
e & FRED S, mAs HIZFEARDRRETE 22w
2%, AEC TSNz mAs % LR 2 v
ECREE L7z Y

Eiis A s

=2y N/740% 1Y AR /H(Ag),

HEIL  34kV, EHEILFEEHFE 0 90 mAs

W2, FERERL L 72 DBT {5 (75 5% 5 M B 0.5

i Vol.25 No.l 2022




0.54 0.40 0.30

0.20 0.17 0.14

17 18
0.25 0.20

Fig.2b

Fig.2c

Fig.2 Z-axis resolution measurement using FFDM phantom
a Location of the test objects in FFDM phantom
1-6 : Nylon Fibers (Fibrils), 7—12 : Micro-calcifications (Specks), 13-18 : Masses

b Layout for FFDM phantom
¢ ROI setting®

Left : Background ROI, Right : Specks ROI

mm [# %, 1.0 mm ®j{%) T, Image] % T
AL, KEEH 2 5 60 mm DAL EIZH BT IV
3 =7 A EkER4 1S Region Of Interest (LLF, ROI)
EREL, BRPE) ATA ZAZHLIZ, HifhD
AT A ATYE 7 V% HI L 72 (Fig.1la) o 52
L7222 B IR 250 BI%E SR, ERE (Full Width
at Half Maximum : DL, FWHM) # & L, Z
W3R RE DR 2 4T - 720

F 72, ZHhorRRe O EARSE M CE BT - 2
) ZMEEST 57280, £T7 VI =7 LK
FWHM % & L, Fig.lc DA G b TFHH
ROz, HHIZHWAT IV I =7 AFRIFERR I
BUFAYYET T 7 A WPOB, BIRE 7% 2 HH
(w7 45 - A 55 & L7z,

2.2 Full Field Digital Mammography 7 7 > b

LR\ ZE# A ERERRITE

ACR 23E Rk L 72 QUALITY CONTROL MANU-

AL Revised 2nd Edition” T Jf§ & 71 % Full Field

Digital Mammography 7 7 ~ b & (LLF, FFDM
7 7 ¥ ;) GAMMEX 145 % % f{\v»C FWHM @
BH ATz TOT7 7 2 b AR 50% /300
50% DFLEFEMME TES IR 7 7 > b &
T, 41 mm |ZEHE SN 2FLEEBEE L Tw b,
Fig2a lZ/R$EBY, 77 PARIZIETEH2?S
342 mm OAEZ, UNAIKAL - FLE NSRS
i - JEGCRIER e Ca R L7e, A AR S
AEPIBHOTF AN 7V 27 AN STV
%,

Fig2b ® X 9512 FFDM 7 7 ~ b 2 %t L C,
AEC # k8 &4 DBT #ii % 3 {7 - 72,

Eirss 2 S8

y—4y N7 40% a3y s (Rh) /4 (Ag),

BT 34 kV, FHHEIFEMAE ¢ 30.3 mAs

A L 7 DBT I 1% (754 1 B 0.5 mm T
%, 1.0 mm %) OfNRKALEEE K T Im-
age] T HWTCROI Zi%EL, HANEI AT A
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Table 1 FWHM for each position (height) of Al
spheres phantom

Height of the center of the Al FWHM" (mm)
spheres phantom from the breast Reconstruction interval

support (mm) 0.5mm 1.0 mm

25 8.8 8.9
12.5 8.6 8.5
22,5 8.4 8.5
32,5 8.0 8.1
425 8.1 8.2
52.5 78 79
62.5 77 8.1

* The mean in 3 times of measurement

A m M, HiIRD AT A AT ROI % 51l L
72 (Fig.2c)o MWI7E L 72ME 2 & IR 2% 0 B R0,
FWHM % & L, Z 855 % 6e o &7 % 47 - 720
B, BUNAIKACEEGURH IS L B TR T
ELKREETHA, 033mm, 0.28 mm, 0.22 mm
Z RN I V20

I #E
31 FIIZOULERT7 7> MLEHWEZE
D EREERIE

ZREANS TV I =y LT 7 ¥ N LD A
i (5 S) 22 b &4, FHERRMFE 0.5 mm, 1.0
mm CH#EN L7 DBTH % £ ) Ko 72 FWHM
% Table 1 127" T, 7V AKKOE S, i
HIBR DEWIZB W THEIIR SN h o 7,

BT O AL E AR F MEES A 725, Fig.lc
DTNV =7 AEROMEETHIE L 72 FWHM
% Fig.3a(FE MM 0.5 mm M%), Fig.3b (%
B 1.0 mm B {5) 12789 AT ISV 7 v
=T AREEFMAIICEIL S TL FWHM (2
Elx otz T2, TVIZTLAEROEE,
WS DENIZBW T O EIIR SN o7,

AR H WO EARGNE % RFES % 720,
Figlc HD L) %7V I =7 AEROMAEE THIE
L7 FWHM % Fig.3c (FH# R HIFE 0.5 mm Hif5),
Fig.3d (FF#l BT 8 1.0 mm W {5) 1SR 2 D3
&, IR (2E A, I E) ¢, fLEXHEE,
LO7IVI =T AEROEE 52,5 mm, 62.5 mm T
FWHM 3K & Ml & 7 o 720 FERERRI R o0 2
IZBWwTid, BlIRASN D72,

32 FFDM 7 7 > b L& Rz Z $4 BREE
TE

FFDM 7 7 ¥ b 212 B 5 BuNa IR LR O
A4 XL D FWHM % Table 2 1277 F 6 0.33 mm
O FE CIIE R KM FE 0.5 mm, 1.0 mm W {% T
FWHM OZI A SN2 0> 7225, 0.28 mm, 0.23
mm & B O A AH/NE LR D IZoN, FRER
W F% 0.5 mm W {% ¢ FWHM (% 1.0 mm & FWHM
I/ EREER LT

IV Z%

Table 1 1277 L72 & 912, FfER & 0.5 mm, 1.0
mm EFIZBNT, TIVIZTLERT 7 2D
AL (7 &) # 2 L 8724, FWHM 0%
ER 5N % D o720 DBT TIEBRIEMER &%
HWTHBERZITV, 8BS T LITEEl 6o 720
G oND, EoTC, EOBSIITIVIZT L
RO L T Z i RRg IS BIZ G 2 v &
EZbNb,

Z B R RE DAL E AR EOBGEICB LT, fEAT
WCHWD 7V 3 = ZEROME % Sl a1 221k
(Fig.3ab) & & T & F# K M FE 0.5 mm, 1.0 mm
E{RE DICFWHM ICERR SN oTzs 2O
ZE,n, EEHE - = v TIOVEITIZ Z il 43 fE e
W BI R WEFZ Do LrL, BITICHWS T
VI = ZEROALE % FE A )5 1012 2L (Fig.3cd)
SEYE, FHERERS 0.5 mm, 1.0 mm HiffE
bW, 2O M HEEIE, FE SRR
LO7 NI =7 ABKOE S 52.5 mm, 62.5 mm T
FWHM I3 K& iz /R L7z, Z1id, DBT O
G & GBS 2 242 5N b,
DBT (3 &2 2 CHIRINEZIT ) o ARWFET
A7z GE~NIVAT 7o DBT X, RALS
25°(* 12.5°) T, 9 M ® Projection 7 — % % £
L, BHEREAT ). XMEOMED + 125° %
- 12.5° DA, XHE L& ROl ol E & )
HEN B WALEICH D TV I = A5k, TRETER
MO THBEN G W DD L, TD7280,
9D Projection 7— % ) L—&IL, TN I =
U ARSI KIB LW E R, vy v RS
Wx L7e%a, IELSFR SN T 7T—F 777
FSH SN WAGENBE SN ZD20
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Fig.3 Position dependency evaluation of FWHM
a Tube axis direction : Reconstruction interval 0.5 mm

b Tube axis direction : Reconstruction interval 1.0 mm

¢ Horizontal direction : Reconstruction interval 0.5 mm

d Horizontal direction : Reconstruction interval 1.0 mm

FWHM %K & M, 2% 0 ZEorEds kT L
TeeEz2oNb, LML, TOT—F777 M
BB OWEIZBWCTEAMRIZIER ST, A
HEbop—HImMEREINLD, BoNhi
Projection 77— ¥ O KIBIX LR FRICHIET bo
L oT, EETHKBFEORENDH DL LEZ D, &
FOFERTH L ERTNO Z #5HiEOKT &
D, BRLEOMBEE LT, WA FEREHIA
(Cranio Caudal : PL'F, CC A1) TIXFLELIFA
DOHFRIZHAFELE R Y a7y T b0 L
Wk EZHNLH, WNHEHL ] (Medio Lat-
eral Oblique : BLF, MLO Jil) T4 12 KHafs
OB HEEZ RIFT I ENTRIESNS, T
BAEEDNEC, WEFHE L 72wt
EDEBEBN I N ENZ S B BEE, Z o fEE
PIRT T2 L aEEBTLUEND D,

T A 1 [ B 0.5 mm & 1.0 mm [ {%& © FWHM
X, EE1mm O7 IV I =T AFRPNE S LT
577 Y NATIEENALNLE ST LL

Table 2 FWHM for each specks size in FFDM

phantom
FWHM* (mm)
Specks size (mm) Reconstruction interval
0.5 mm 1.0 mm
0.23 2.7 3.6
0.28 2.4 2.7
0.33 2.4 2.4

* The mean in 3 times of measurement

FFDM 7 7 ~ b & O/NAIKALGE D 5 3K o 72
FWHM 1%, #E270.28 mm, 0.23 mm & /& <
Ao, TR IR 0.5 mm [ {% ¢ FWHM
DFHINE L R AEIER LTz, TS, FHEK
I 0.5 mm Wi CTld X b #V I i crigec
EL720/NERFRICBWTHL 2R ENR LN
7ol EZ B, BIRTREMOERNPLEL S5
ANHIRALDH 4 X134 < 530.5 mm LT 9T,
FFDM 7 7 ¥+ A2 S 11T B N kAL
DEHITHENLDH L\, ZD7/-8H FFDM 7 7
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Wi E ZE 25 2 D TE D, AfFERIZBW
T, TR 0.5 mm E{§ o> Z 853 fe 25 L
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Abstract :

Recently, Digital Breast Tomosynthesis (DBT)is becoming increasingly common. In this
technique is the x-ray tube moves in an arc over the compressed breast and acquires images
of different angles. These images are then reconstructed into a set of three-dimensional
images by a computer. In this study, the Z resolution was evaluated based on the DBT quality
control guidelines published by EUREF (European Reference Organization for Quality
Assured Breast Screening and Diagnostic Services)and ACR(American College of
Radiology). In EUREF guideline, DBT imaging of a phantom containing 1 mm diameter
aluminum spheres enables an assessment of the inter-plane spread of the reconstruction
artefacts associated with each sphere. From FWHM calculated using this phantom, there
was no difference in Z resolution in DBT images with reconstruction intervals of 0.5 mm and
1.0 mm. On the other hand, FFDM phantom with built-in micro-calcifications, fibrous
structures in ducts, and tumor-like masses are used in the ACR guidelines. From FWHM is
calculated from micro-calcifications in this FFDM phantom, the Z resolution was improved
for reconstruction interval of 0.5 mm.

Key words : DBT, Z-Resolution, FWHM, Plane
(2021 4F 6 A 17 H EfGA)
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Evaluation to predict cerebral palsy in very low-birth weight infants

W #Y, SESET L PAER TR

Yuu Uchio ¥, Naoko Shima*, Kaho Nakamura®, Tetsuo Ikai®

BE  AWIEO B, B A AR IR o A BeRe o0 i i ) R Je OB ET AT 00 ) B
JATERREIEAE TN D T 2522 T 2 2 8 TH b RIT, Bl EomiE T A
R 145 44 CPIgHAEMRTE 1,006+ 303 g, “FIITENGIIH 28.9+3.0 ) & L7z, W% 2
IR E T OIS O A T 2 B Lo B8R X 0 EEEMIRF B X OBl
i T & % Dubowitz #FE£RYREAM 2 £ 7 AT A L 7z BMPERRESEIE TINIC B 5
FEW 50T B 72O IR I O f % e IR KL A EWI R+ % OF Dubowitz 11
SRR 2 S e Leu Y AT 4y RS AT o 720 K. FEMRTTH 5 A
WE IR o0 BB & A 12 X 2 SN 7 L — FO AP RIR S 7z (4 v X H 2.06,
95% 15 HHIX [ 1.07-4.00, p=0.032) o MK H AR E R o0 BN LR 28 9E 2 0§ 2 720012,
ABERE QBB B PARAC L DB RO 7L — FEZET L LITHEHTH 5.

F—T—F R, PR BEHAGEE, FENR. Dubowitz #ifE S HYFE
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I FC&IC
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HY. NRICHEDZHERELAG)NEY) T —
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BE S ASRAE 2 I PRI S & F 5 Z LA S
TWw5 %, 72, Dubowitz M- EFGIZ,
FHEEEOB VRN ZFMTHETHY Y. B
DMBEFHFHEFUMICIENSNE, LaL,
Dubowitz #1654 B9 54l % 47 o 7 i JfR 8 36 9 7
ANCET 2 M Cld, HEBEERELR 250
7R R YR IZonW TS R ShvTw
Y X 5T RMERRIEIE 7 TS B
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W JE E I - ) OB LA 20 & L I PRIRRE
BETFMICEDLINTZHLPIITLIETH
b

I 5%
1. W&

xR, 2010 4F 4 A~ 2017 4 3 B ORI Yk
T A L, #4469 = (neonatal intensive
care unit ; NICU)IZ AR L7202 & L7z, #EIREEHE
. D) MARE 1,500 g Aiili, BrabiRdEE, 1) 4
AR R, FTIEEREOBR & <)
2B 2T LR, 3)BEEfRERE. fmn 7 &1
PEny e T g VEENSRE S L TR
VI 4) Dubowitz fiEA O FFAS R FE RO W & L
720

2. Hik

W7 A 3R FTRNBIETR L L7z, w5
O A 7. Dubowitz %52 Y REAIT O #& 5 %
FER L DI L7z,

BN F1X. Zha. R, BARE. Aia
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I (GUEIRE 12 XL 5 NS L) | 0l 55 8
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ior(7IHE) 2T 6N 5, FRIZHRZIS Uz
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37 ~ 42 IEAVEEE L BIG IS BV T B IREE
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2HEM OB MR T o B2 1E% /. Wil
SGA. RDS. CLD. HtIffiE. E %8R B A7
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@ H #1213 Mann-Whitney @ U #%€ % . Dubow-
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Abstract :

The purpose of this study was to determine predictors of cerebral palsy from perinatal
factors and physical therapy assessment at the time of admission in in very low birth weight
infants. A total of 145 very low birth weight infants (mean birth weight 1,006 = 303 g,
gestational age 28.9 = 3.0 weeks), born at our hospital, were enrolled in this study. The
subjects were divided into two groups according to the presence or absence of a cerebral
palsy diagnosis by the age of two years. We retrospectively investigated the perinatal factors
and the Dubowitz neurological assessment, which is a physical therapy assessment at the
time of admission. A multiple logistic regression analysis was performed using the presence
or absence of cerebral palsy as the dependent variable and the perinatal factor as well as the
Dubowitz neurological evaluation as independent variables. The multiple logistic regression
model revealed that the grade of the intraventricular hemorrhage determined using cranial
ultrasound is associated with the presence or absence of cerebral palsy by the age of two
years (odds ratio 2.06, 95% confidence interval 1.07-4.00, p=0.032). It is useful to consider
grading the intraventricular hemorrhage using cranial ultrasound at the time of admission to
predict the presence or absence of cerebral palsy in very low birth weight infants.

Key words : cerebral palsy, prediction of neurodevelopment, very low-birth weight infants,
perinatal factors, Dubowitz neurologic examination
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Effective occupational therapy intervention for improving instrumental activities of daily living (IADL) ability

— Comparison study in healthy young adults with simulated physical limitations —
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Abstract : It remains unclear which approaches more effectively improve instrumental
activities of daily living (IADL) abilities. The purpose of this study was to compare
collaborative, client-led, and therapist-led approaches regarding IADL ability improvement.
Participants were 30 healthy young Japanese adults divided equally into three groups.
Participants underwent the Assessment of Motor and Process Skills while experiencing
simulated physical limitations to evaluate IADL ability. Occupational therapists intervened to
improve IADL abilities (three weekly one-hour sessions). The groups' IADL motor and
process ability did not differ significantly at pre-test. Following intervention, the collaborative
group improved significantly more than the client-led group, but not the therapist-led group.
The client- and therapist-led groups' improvement did not differ significantly. Collaborative,
client-centred approaches may improve IADL ability more effectively.

Key words : AMPS, IADL, Collaboration
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