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Assessment of Pelvic Inclination in Relation to Standing Posture in
Children with Spastic Cerebral Palsy

Yoshimi ASAGAI

Department of Orthopaedic Surgery, Tokyo Medical College, Tokyo
(Director : Prof. Yukio Miura)

In 150 cases of spastic cerebral palsy that could stand, three dimensional pelvic inclinations were
measured from standing pelvic frontal X-ray films and standing postures were examined mainly in
terms of pelvic inclination. It has been noted that morphological changes in the obturator foramen
are associated with pelvic inclination. Therefore, we designed a method to measure the pelvic
forward tilt using the ratio of the longitudinal diameter of the obturator foramen and pelvic internal
diameter, and to measure the rotation degree using the ratio of the transverse diameters from the
right and left obturator foramens. In addition, the lateral pelvic inclination was expressed as the
degress of the angle formed by the line linking the right and left lower ends of the tubers of the
ischiums and the horizontal plane. The normal values of pelvic inclination in the standing postures
of 50 normal children (mean, 10 years old) were=®10 degress for pelvic forward tilt, and within 2
degrees for rotation and lateral inclination. Standing postures were classified into four groups
according to pelvic forward tilt conditions. The classification of standing postures provided a good
reflection of the degree of CNS injury and also correlated closely with foot deformity. Among the
20 patients with increased pelvic forward tilt in group II, 15 patients were able to walk without
support, and the 31 patients with decreased pelvic forward tilt in group III were unable to walk or
able to walk with support. Of cases in groups Ia and Ib, there were 99 cases (66%) in which pelvic
forward tilt was within the normal range, and who could walk, with or without support. Pelvic
rotation and lateral inclination were closely related to the right and left differences of spastic
paralysis and contracture deformans of the lower extremities. In terms of postural evaluation of
cerebral palsy, postural evaluation based on pelvic inclination, which is closely related the degree
of neurophysiological severity, is important in making an objective evaluation. The three dimen-
sional measurement methods to determine the degree of pelvic inclination in the standing posture
can be used for the evaluation and observation of posture in the standing position as well as for

patients with spastic cerebral palsy.
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B B AR 13 2 & B DB TTRERIN S {, B
HEREE A —10 BRI T I A LT 2T crouch-

*
4
#
st

BE0E&EELE

i , . . ) 100,
g MNWMM%MMMMmeI

[ i |
Erector muscle of spine ;'MWWMP
, ‘ ! A : 1 '

Middle gluteal muscle o —— e

Flank muscle

Medial hamstrings

Anterior tibial muscle

Triceps muscle of the calf -——

Time constant 0,03 sec
X16 IR R A E R
e BEMEI D HIRE RS, BRI A IS B 2 541, T
AR IC X, 12 A ETREIRA S L,

ing posture %2 LHBTTEES L UZFSHITHITH
odz, L LEXFBTE2 &0 THTIRERI T, %
< DEIHVEBEETERE TIZIZEEGEENICH 2 2 &8
brodtz, PEEDEBEFNCE L CTHiXED > b
0 — VS5 G PERRE R AN REE L e ST s &
BEolwiz, 7ok 2B, BRREENCEhfuiEs H -
THEEAMEE 2 EF#HFANICRD 2 & IE LR
DIOBOTEELIETHY, JHIIHRERSE
I OREBICE b o T,

3. BREEIZOWT

HCIZF OO B8 O B BIE IR TR B i R
BOEFEHEZRHSL2EELZRFTHY, ZhEIE
FEICEBNCIEET 2 2 L 3BELLERZ L ThH
55, FRFBRVZFNAEEIRE S0,

EE I BBEREB O THELEARAEERIL S
EHEIT 3 2 ki k0 EHEC[EIGRRE, [EIFESA0HE
TELHEEEE L, ZOHETCIAERER X
SR E2EE T 5% &, spastic hemiplegia TIZEMED
FWEIOEEITEAICEEL Tw/z, 72 spastic
diplegia THH b —X APHERER CEAEZDH 5 b
D% <, BBEREZ LS Fl23 60% & & NEREDE
FEDREE & B IZBTENS A S Lz, Licdio
TEBERERZEEIT 2 2 & T BT 5 L
fifi, GELOSEWCZD I 5D EBEESLL,

4. BRAFERIZOWT

AL TOEZEOAIGERNCEI L T, spastic hemi-
plegia @ 809% ZBEI»ZE E L - A S ER S A5
1, spastic diplegia, quadriplegia TH > T d 52%
WEIFERIS A SNz, 2D & D R EERES
LU TROEATEORECEAEEDH 2FITH -
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7o, BERRES L O TROERTHEOEEEZDEE
LEEOELE, BAENORE L IIEELEEND
n, BEEEREE, FAAEROFTEIIRERES & O
TREOERIEOEREDFENEZEL 2D D 5,

5. BEERIEE CBIIEBIIOVT

ERERETLE LB EBII4FICSES
N, BITREICEELBRE LR L EELEEN D
D, FREERROBEOEES*RIKBL TV,

BRI R OERFREL ORIz D W»W T,
Wiles (1937) ' % Williams (1965) 2 @ii~N7z Z &
<, BHETEECFRIMEE L OMIEERS S
7z,

EEAMEREIR ORI EZIC DT Reimers
(1973)®, IR (1981) 'V S5 13 B AR thFiE D Fllo3
BEROEME L EHORE2ERLT 5 I L EART L
%, Lo LEBOREERCIX, IREENCE thimiE
»3% > TH crouching posture 223 2HITIx, B
BETMEIZEERE T L A OB TEBEIEE IZIEE
HFENICH - Tz,

Bobath (1980) ? XX MEFREL I & 5 1 2 EE-E
Sy - OBREORREE LT, BRERINEE,
AEHER, AREEEXHROBEER E2TEFHL T
W3, SEIOFFE T b EE R R R O T &S
FERAEEENBEEBOREORE, EANICIINE
TIEBERFRER N T VARGOFEZ KR E N T Y
L EDREENT:,

6. BEFIZOWT

BER LB EBSEEOBREL S &, I RR
ER B L UREZERAIZ crouching posture 2273
2 b I B <, FICBEBATEENZEL <L
T3 ILED 80% ITREREZELTEY, BE
TR EBP MR EEENEEE & B EEN
HHEEZ 5.

7. FEEIIEZIZOWT

Duchenne de Boulogne (1867), Trendelenburg
(1895) »3FER L 7e FEFHBRET £ DR E IZERRATIC
R BwBRT WS, BHERESITOHFHEICE
L T % Trendelenburg’s sign, Duchenne’s sign 23%
MERDELFHENTEIELH DY, BEEOK
EAMFRES CHRE L ER T, BEAZOHR
WEHMAIE#R13& E L, Trendelenburg’s sign 13[&E
THholz, EREBINERICENRE L, Duchenne’s
sign B b 24 THERAEIERIZE L T,
D& KRBT 2 BEBETR2IC L o THB I

HEFE  REMERERIC B 2 BRER L & LEIESORE
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ZHRLBEZSTHFEEZ OGNS,
V. #& B

AT AT RE 2 R E ARG MERRE R, 150 1] (P39 10 %)
IZDOWT, WEBER XBRIZED, 3IRITTO
BRERAEZEEL, EXEBICOVLTEROR
REZ I RRET L 72,

1) FHEAERIEEEOMERNCEE S BAEHFLOTEREZE
BB LT, BiEEIXBASEFLANE & BBAZEL L
DHEIEL, EEEZARESELOBELLI VEET
LHERELE L, A ERCOWTRAELG%
B IR EAREKFRORTAEE2 L - T
HIE L7,

2) IEERS0H CEH 10/ OB 2F
AMESI O [EHE X ETERE +10 B, EEE, E5ER
Bz 2EURNTH- 2.

3) EBEMECE L TIZEMERS A (10 BELLL)
WIS TTRERI N <, JEEIRERE I R REF 26T
HY, FHERDE (=10 BUT) 3BHTTEE LU
HFHITHITH 20, ZRBTE2ED THITRRS
TR OB EREMEEIZZIZEFSHENCH 2
Zedbrote, 7-RRRREE i & B RETEE
WIEAER IR A s o 7z,

4) EEERE EAERNCEL CIEERES &
UTHROEMIEOLAE L B HE DD, H
e, BIFIERIE OFHAZARTEE O FERATHE &
=D 35,

5 BBEMEEZTLELT, TEOEFMES
X VEHRE OREZ IR L TRMIEBOSEETT
o Jz BN BB L BITREITC ER LR RS R,
B HIRER E O EE2EER A SNz,

6) REIREFREIRC BT 55, B, B,
R, BER DA X EHICERT 2 b Tldk <,
EARKOFEC LY EWICBEESA ST,

7)) FHEILIC BT 5 HBROoERHIcE L TiE, B
7% B BRESHERET €2 X > T Z % Trendelenburg’s
sign L IZE% D, TROBRELBRFOEELF
R TRIETA2DICBI2HERTH S,

8) MERMMEMEROEFRERE2FL L L
VNEBE AFBIIHE L, IRETRERRDEE
DEER?BE{RBLTEY, HREBENELEE &
FESEEDOH 2 EREMCE R LI LB OFEIE
FEARHEE LTEETH S,

9) MALIZB B EBRERO 3RITTAE FE IR

(10)
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pt

ERMEREIE» D TR <, MBI 2EE0D
SEHEREIC VD I LN TE S,
Fr&zsicdizb, HELE, HREWZw
HRERKEREPINPEAE=ZFZHEEE, GEE
EENE v —F R BERTRICHE S BB £

+

(RERCOEFILEE 54 [, 55 59 B HREBRIEIFEE
HMTEES B L U 4 B CERMERESZRICB
THELR.)
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