SORSFBER P ORE R BN A2 45 298 2009 ¢ 11-22

MERIRZE(LICEE L IcREEE DO /7EDER

iR

Ak

SCHUEEBEREE PRI RRBNT 50 B SR ik

-3

JBEIZ X3 2 5HEiR° 7 70— F1E, BUIEL 7 EX P OREICIED ZITbN T2 0%, FHAmiiifiticzLwa &
HLmDR. T, WEEY 2FHliOZFBIIREZ RN 2720, OB E LT, MIZHE ) MkEss) 2 ZHl <
LHEEEZERL, CORREIIO TR ZITo 72, WRIT 16 HORERATELE L, 3 WTEIEGHTEE % v Tk
WO NYBEEE) 2 5HI L 72, MBEEB)NE, PhaEFofiRe L TRM SN MBEIZIRE L E LCRHIIL 72, 2Rk, RE

THRHM L 22 IWBETIRZEALIE, 0@ 2L & FHBE B AR 2 7R L 7z,

TRERLLHETE, WEEER QR ILEY 57

oI, BT, KA, BiRISEE 20 CEHIT A 2 EATRETH D, B ARIEMETTE O WEEEE)I RIS L LT RO

EWEITRE N

AR, M & ORI AR IR S B S HIEEE S IC B\ TR S N EB A ORFENTTRETH Y, Hond
7= Z IR < BRI L ORI LTERTH 2 L E 2 5.

F—0—K
NOEETAAR, NOBEES), 3 KICEIVEIAHT

1. ¥

T

FEAEIZ B 5 ACIOREEM LR BRI, B 02 &
D, I AE BRI R EHESEE TV
B2, BRI A (LIF, COPD) 2B LTI,
HEFLERAT & WHO 12 X 238 C, 2020 4E12 13 s a0
B, NI E ISR IR EIC A 5 2 EASERE S Tw
V. F 7 AARENIC B CEEEEC X 5 2008 45
DILTIER 0L T, Mizk, COPD ik % LI
FOFBNL, BAER A, EBRIRROREIIK CEE L 4o
T2 2, CoX) HHAWERICEY, PRI EIC
THLHEHA K T4 > OVER, Q) NE) 7— 3
YOMER EBLEL INTWE Y. oy, Ihbid
MR D X EB SN RETh L5, BRI
PP LE T2 DTIE R,

IO 29 BB R 2 BRA I, I e AT S IR e R &
Vo BB A V2 b ON T E o TWwA. L L, B
REREHIEH & VI b TR, KICHTOND L) %
BIEA LIS N T D Y. REICR KSR
ThY, /) —X7 ) v TRII AV —A%HTAI L L
Vo fz, WHABERSEREICS AL HESEEIN TV
V. F 7, MREEAESFETHY, ARSI T
HOHERYE, SEEMNZT LG S 7 LI
HHHEEECTH S, LT, FRICLDES L EVEELD
LIEBERHITOND. HEPEE LI AL OBV
BICIE, MEZODOVRIEEFRT 2ahdd 5720 T
HD. F7m, VRS T PSR DL ML R RS R
Fge DS 2By er 7 Bid, JEIR A BAL X4 2 WA D
D7z L 72w,

—J5, BRRE VAR VI EE LT, (TR



R REE R AT E 2% 2009

Db, UNEYTF— g VRBRICBW TR SRR
o B, MPIRGES) 24T ) B 2R & LT OMIBE DB L U
HERHMIE, £ < DBEHMPEONL7-OIERDPOELELIEH
Thb., 2003FIHEINL IR NE) T—2 3 »
Y= a7V —EEEE—] o T, EEpEER GO
VIHEHfOH T, HEFT RO O & & L CTHyBE & % {7
BEOTTws, &bllarssrva=ryrokkl LT
FRE 2R3 2 EBENREE T A X =2 a v e b T h72HH
AL TVE, INHIFENIZBWTOAREIN TS D
DTHAH. T AY)HWHEMES (American College of
Chest Physicians: ACCP), 7 A ) 1 UMBl ) e ) 57—
3 »%4% (American Association of Cardiovascular and
Pulmonary Rehabilitation : AACVPR) ®O#F A K54 » T
(&, MEEICK T 2RI 7 70— F I T 59, T
B~V —= 2 AR ) N E ) T = 3 Yl
ERUROBERETHLELTNDY. ZoEFIZIE, b
EIDQWM ) N 7 — 3 3 PIEBEEZ AR TIE R
, aryFaazy 7 UTREBEIT 2 EENR T 7
O—F23E N, RETENROUEICESAAB AN TV
ZepdIFons Y Lar L, WBEESIOFEIC BT % R
SRR & 7 2 A T

SO &S KM O T T, Aliverti & Pedotti it ¥
FRFR A AT X BEREFHNIC X0 KRS 2
B9 25 eFXAEHALEFHEE (Opto-Electronic
Plethysmography : OEP) ##A/rL T\ 5. ZOH ki
Ferrigno & 19 |2 X W& S, HEICEH LS BOK
B~ — 75— 3 WICHERED & JBE DA E 7V 2R L
T ADERPLETOFHEZRENT LD THS. Z0)
O W TEEFECES TOMRED T O TE Y, iiG=
FHRIPERTIC L B2EHIE, COHETHE LN ARAE
L& DB TZ DR AW SN T2 V. OEP 13I%:
W HE DM BED /NS VB X 2 FHIIT &, T 2fiiE &R
WD LI/ =X ) v TR A =2 & fiiHE
3, BRI N TIREREAEE TH R~ Az (IR
KEZFMTE 22 L 2RHE LTV W 2K
7 B R DITIAEREARAT DS HE L 22 B QI ARTE D
AR AR I2 500 2 3l LT AT 1910 )
Fo X512, OEP 2 HW/-Wi5E2 & ) WEEDHLaR, I
DAHZALIE L ORE, Wik, xR Etho T ToMr
s, HHAET—5 286G L Tws T,

Ak D@ ) L4, OEP % i L 72 Jg B E 5 O if 58 25,
HEIND X)o7z, Lo L ZOHEZINEE KD EE)
NG =V ERFT LT 2bDTH Y, #5075 EB O
WIFZ Lwe v 5. MBEES) /AR 2k hs g —12

B boTIRZRV. JHRETIE, —IZEM R LA 5
P& R MiRA% e T, WElOMEEEB) 2 NS {2 &
Wb TWwa, F/2, BB L > TR EF L2 L,
BIAET - O R 2K im_ oA I L 0 BB 2 by
ZlwvbiTwa . chsix, A RME o<
WBAE T YR N OREFEH S X OBISIC X 2R TH
D, 7—% & L TORZEMHRILIZIERIT TS

Dl L) ERL), BlOZLwbDLRoTnS
g BE S B O FFAifi 2 2 BRI AT ) O R HimE LT,
RHFZE T, MRICPE D BB IRZAL A BRIl 5 % k%2 %
L, TOHRMAMOMEEZTo72. DOEO) H~EY
T—2ayTlE, arFavam sy LCRBECHT S
BT 70— F2{7-oCTB Y, WEESOWEZ H L
LT3, 2079, WESER)ORBINFHGTEE & 2 5 3k
HERIIIER I AR TH D VR D, SRERLLFER
OEP #Z# |2 L, HREIZHH L 2RIV ~— 7 — o
Az sl L, MBEDIIRZAL & AR BB S 5 ik
Thb. ZOFEZSIHIINHTALIET, BFILH
BEEEI DR, WREREIC L 2 WEEEB O L2
L35 2 & TE, BRICBUY A HEFHOFHEOTRE %
HADLENTELEERD.

2. WEREFAIGE

2.1 W

M RE IR FEEE SO NEERABE16 7 E L
7o, RN S, BHHIOBE B X ONEIZOWTHH %
Ty, KRR RICEHIE T o 72, F72, BYHITRER
REDOHEDH 5 S D, FWHERORESH S b D, H
B L OMRBIZER LD D D S DIIHEEN LRI L
7. Bt 5B O B IRERS X O FERERATRE RI2 DoV T
K187

2.2 FHAIIGE

I s O M BETZIRZAL O FHI i & LT, 3 IRICENMES
WrasiE s X A EHA 2 V72 FHEBESHE 3 RoTEi RS
M & Vicon MX (Vicon Motion Systems £1), FR44E 7
A7 13H & L7

WPRGEBY 2B D M BEDTLIRZAL DR R 57280, B
PRI IFIGEE O il 3T b N B EALIC~ — F — & B L
7z, x—h—HHEEZE T IORY. v — =B
20T Fv— 7 3WEEYE EYIE), %3,
Mg aRzeke (RUIRZSEE), #8hE, £ 10MhE & L7
SHYIIE, RUIRZSEIZ B MIEMCRAIL, 25 3 M (L eEhE



MEELIRZEALIZFE B L 72 NgREEB) O Rl /5 D £ %

£1 NEEOBSKERS LOFIRILERERR
. Age Height Weight VC %VC FEVI0 FEV1.0%
Subjects (1 (cm) (k) BMI WL @ (/sec) (%)
a 20.0 171.0 65.8 225 4.9 112.0 4.4 89.7
b 210 1705 56.5 194 47 109.0 3.8 80.2
c 200 171.5 66.0 224 4.1 95.0 35 84.3
d 20.0 182.6 72.6 218 5.1 109.0 4.4 86.7
e 21.0 166.9 58.7 211 4.4 104.0 3.7 83.6
f 19.0 160.5 52.5 204 43 105.0 3.7 85.1
g 19.0 168.6 63.8 224 46 108.0 4.1 88.6
h 19.0 167.6 62.6 223 3.7 86.0 3.4 92.7
i 20.0 1741 60.8 201 4.5 102.0 41 90.5
] 19.0 176.7 62.0 199 5.2 99.0 4.5 86.8
k 20.0 179.5 78.5 244 5.6 104.0 5.0 90.0
| 210 167.3 71.5 255 5.1 107.0 3.8 73.4
m 20.0 174.3 66.6 21.9 438 94.0 3.8 79.6
n 220 178.2 71.7 226 5.7 108.0 4.9 87.3
o) 220 161.3 47.3 18.2 3.3 82.0 3.2 96.1
p 21.0 180.6 721 221 4.7 88.0 41 85.7
Mean 20.3 172.0 64.3 21.7 47 100.8 4.0 86.3
SD 10 6.3 7.9 18 0.6 8.9 0.5 5.3
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Inside Row Central Row Outside Row
meanz=sd meanzsd mean=*sd
Ventral JN 093%0.05 ** (0.79~0.98) 0.93+0.05 ** (0.83~0.98) 0.93+0.04 ** (0.84~0.97)

3R 096+0.04 ** (0.87~0.99) 0.95+0.06 ** (0.79~0.99) 0.96+0.03 ** (0.88~0.99)
XP 095+£0.03 ** (0.91~0.99) 096£0.02 ** (090~0.99) 097002 ** (092~099)
8R 095+0.04 ** (0.84~0.99) 0.96+0.03 ** (091~0.99) 097002 ** (091~0.99)
10R 094+0.04 ** (0.86~0.98) 0.96+0.04 ** (0.86~0.99) 0.94+005 ** (085~0.99)
Dorsum JN 0.89+0.09 ** (0.64~0.96) 090£0.08 ** (0.70~0.97) 091007 ** (0.73~098)
3R 088+0.12 ** (054~0.97) 0.90+0.12 ** (057~0.98) 0.93+007 ** (0.73~0.98)
XP 0.88+0.09 ** (0.64~0.96) 095+0.02 ** (089~0.97) 096+003 ** (0.88~0.99)
8R 088=%0.11 ** (056~0.96) 093%+0.06 ** (082~0.99) 095007 ** (0.74~0.99)
10R 077%+0.20 ** (0.38~0.95) 0.86+0.13 ** (059~0.99) 0.93+004 ** (087~0.99)
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*3 BHUBIEREREREEE GRIFR)

Inside Row Central Row Outside Row
mean=sd mean=sd mean=sd
Ventral JN 098=+0.01 ** (0.95~0.99) 0.98+0.01 ** (0.97~0.99) 0.97+001 ** (0.96~099)

3R 098+0.01 ** (0.96~0.99) 0.98+0.02 ** (0.93~0.99) 098001 ** (0.96~0.99)
XP 097+0.01 ** (0.95~1.00) 0.98+0.01 ** (0.96~0.99) 0.98+001 ** (0.96~0.99)
8R 095+0.03 ** (0.87~0.99) 098=40.01 ** (0.97~0.99) 0984001 ** (0.97~0.99)
10R 093+0.05 ** (0.82~0.97) 093+0.07 ** (0.73~0.99) 096+0.02 ** (0.92~0.99)
Dorsum JN 092+0.05 ** (0.82~0.99) 093+0.04 ** (0.87~0.99) 094005 ** (0.83~0.99)
3R 0.93+0.04 ** (0.86~0.97) 093+0.05 ** (0.82~0.99) 0.95+005 ** (0.82~0.99)
XP 0.93+0.06 ** (0.83~0.99) 0.94+0.05 ** (0.82~0.98) 0.96+004 ** (0.86~1.00)
8R 093+0.04 ** (0.86~0.98) 09440.04 ** (0.87~0.99) 0974003 ** (0.87~0.99)
10R 0.8440.08 ** (0.70~0.91) 0.9040.03 ** (0.86~0.94) 0924+0.09 ** (0.71~0.98)

BE S LR (jugular notch) :JN, FE381& (3rd rib) :3R, G5 &I ZE& (xiphoid process) :XP, F8/1& (8th rib) -8R,
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Pearson DA #T, **:p<0.01 (168 2 TDIHRE THEIFH LT % KETHE THo/ELIZFKE)
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JBEDTGIRZEAL Z IR L T B Z & Do 72, MBRE D
xise, BUMEY LEMOLIEL, FALY L AL
DI DB AMET A S LTz,

MEEZIRZAE, W2 TS 2B EBOR/KRTH S
EEZ NS, ThbEREIRELORMIL, WiE o0&
B CTdH 5 EAE @ Pump-handle motion & FA2E
@ Bucket-handle motion |Z#9° % Z & S HEEE S 5.
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10.00

-5.00
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b) 3]
FIFIR) % 1 p<0.05
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BT T EWFRFEBEDTRN C EAVRENT W S

9, BB CAE T S e SRS, & 3 e
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Method for Evaluation of Chest Wall Motion by 3-D Measurement of Wall
Movement

Tohru Nakabo

Department of Physical Therapy, Faculty of Health Science Technology,
Bunkyo Gakuin University

Abstract

Assessment and intervention on the chest wall motion have been performed by empirical skills in many instances
of physical therapy. To obtain indices of subjective assessment, using 3-D motion analyzer we firstly investigated the
methods for measurements of chest wall motion with respiration and evaluated its applicability. The chest wall motion
is dependent on the rib movement resulting in the change in the chest wall shape. Thus, changes in the chest wall
shape of 16 healthy subjects (male) upon respiration were measured as the index of chest wall motion. Results revealed
the high correlation of changes in wall shape to amounts of respiratory volume. Further, the chest wall motion was
capable of being characterized by direction-directed measurements of wall shape change. In the chest wall motion at
the frontal surface of abdominal side, changes in the wall shape were measured mainly in anterior-posterior and vertical
directions. Measurements at normal breathing and deep breathing also showed the extensive applicability of the present
methods. We here conclude that the measurement of changes in the chest wall shape with 3-D device provides the basis
for scientific assessment of chest wall motion.

Key words chest wall shape, chest wall motion, 3-D motion analysis
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