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Biomechanical changes in lower quadrant after manipulation of low back
pain patients with sacroiliac joint dysfunction

Oh, Seung-Gil - Yoo, Seung-Hee, Ph.D."

Dept. of Physical Therapy, Seoul Health College,
Depart. of Physical Education, Graduate School of Kyung Hee University"

- ABSTRACT -

The purposes of this study were to compare pelvic tilt, range of motion(ROM) of hip rotation, and leg length difference
before and after manipulation and to investigate correlation between changes of each variables after manipulation of
sacrolliac joint in 31 low back pain patients(1l1 males, 20 females) with sacrofliac pint dysfunction. The sacroiliac pint of
patients was manipulated on the side of anterior pelvic tilt, using the technique described by Stoddard(1962) and
Greenmann(1996). I used this technique because it usually eliminated sacroiliac joint dysfunction in one treatment session.
SPSS for window computer system was used to analyze the data. Also t-test was performed for comparison of the
variables before and after manipulation, and Pearson product-moment correlation analysis and regression analysis were
performed for changes of each variables after manipulation.

The result were as follows:

1. The pelvic tit after manipulation was significantly decreased(mean=279") compared with the pelvic tilt before

manipulation(p = .001).

2. The PROM of hip internal rotation ipsilateral to anterior pelvic tiit after manipulation significantly decreased
(mean=188") compared with hip internal rotation before manipulation(p=.008). The PROM of hip internal rotation
ipsilateral to posterior pelvic tit after manipulation significantly increased(mean=129") compared with hip internal
rotation before manipulation(p=.029).

3. The PROM of hip external rotation ipsilateral to anterior pelvic tilt after manipulation significantly
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increased{mean=242") compared with the hip external rotation before manipulation(p=242") compared withthe hip
external rotation ipsilateral to posterior pelvic tit after manipulation significantly decreased(mean=184") compared with

the hip external rotation before manipulation(p=008).

4. Leg length difference after manipulation significantly decreased{mean=215 mm) compared with leg length difference
before manipulation(p=.008). Regression analysis revealed that a fair correlation was found between change in leg
length difference and change in anterior pelvic tit after manipulation(p=.009).

5, Pearson product-moment correlation coefficient was used to assess differences of the variables after manipulation. A

fair correlation was found between change in leg length difference and change in anterior pelvic tilt after
manipulation(r=462, p{01), A fair correlation was found between change in anterior pelvic tit and change in hip
internal rotation ipsilateral to anterior pelvic tilt(r=.397, p{05) and between change in anterior pelvic tit and change
in hip external rotation ipsilateral to anterior pelvic tit(r= 516, p(01). A fair correlation was found between change in
posterior pelvic tit and changes in hip intemal rotation ipsilateral to posterior pelvic tilt(r=.441, p{05) and between
change in posterior pelvic tit and change in hip external rotation ipsilateral to posterior pelvic tit(r=.361, p{05). A fair
correlation was found between change in  hip internal rotation ipsilateral to anterior pelvic tilt and change in hip
external rotation ipsilateral to posterior pelvic tilt(r=.388, p{05) and between change in hip internal rotation ipsilateral
to posterior pelvic tit and change in hip internal rotation ipsilateral to anterior pelvic tilt(r=.426, p{05).
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I. A

L5ol@ o F Ao EAHQ Lois} ol 2F
oA UEld & Y& FEFFIS FHASA B
2ol F2 317 2.3 (lower lumbar vertebrae), & A%
Aol Bue A 2 _&%ﬂﬁ}”a JAYE#AAA 9] ¥
HellA 71 F 233 Aot K58 B
07). 25¢ %‘3%3 & e ANy w4
e 79, 723 A4, oA A% 454 28 ¢
A Ag, HPAY J@eE FEHIL JovH(Ahlstrom et
al, 1990; Porterfield & Oerosu, 1990; ZAQE 5, 1994) 9
PP BH/ 5 RALE Qs douks 27 /M &
o] WwAstY 3UtH(Bernard & Kirkaldy-Willis, 1987:
Woerman, 1989; Bemard & Cassidy, 1991: Paris, 1992).

FE 2 AUE Toete FEUNY WA Wzt
glomA 2AE FAGU 5 (arthrokinematics)l 7ol
2 /)R AolgT s, 253 XY FF5E oV
st Yolel tiREo] #AA7FH-Holth(Mennel, 1960).
FAIFEA A5/ dE BHEE FHolL A A
A FAGY &5l YojuA W7l WFe §53%4 2
ZAdo] wAsy, FH 5 o] Al H o (Paris, 1988).

2 A AAAM dAmE A2 JF4 {E5E AA
31, ol 2 Ut HAdl ¥ F A FHEEH B4
g o723 gith dAWE YoM HZ, A o2 A
i FolAE o|F4t7Y wokoln), 0 & BAAL o] F
T, ES% 7o gum AR dAIPBEE A
#th(Dijkstra et al, 1989: Ombreight et al, 1991:
A%—a‘ Zu GO 2 ol FAIAY HF

& FRAG QFATAHAN HE N AHE FHeE,
31%—4 71]\_ DL TS FHoE IuE ¢FOT
ANIE goz2 LA du, o] o, wMiI&e] Fiol

on Zte AITTF(acetabulum)E FHLE F-obAF
02 YA gk YA FALY AU ES FHFo
HEoZ 3Ad “:H—E 71250 AR, dFOT 3
g dE =2HAEE HAh7t g »171 ol &

o} x| &1 & ¢10f (anterior sacrolliac ligament) 92 2= FW I

Greenmann. 1996).

o] JAMWY FZ02 oFHE A& WAY F glon,
QAAHWE g 9ol o Wl i FEZE YA
# YZO0Z oFAIIE oW FHYolZE YA HT,
ZoZo] JAMe YZ02 HAHUM FAd oA FL
2 o387y, AU AL FAALolo] 477t ¥ A
Ay 7AR=e] Ad7|5 54 (anterior dysfunction)e] Bk
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(DonTigny, 1985).

th| Aol atol7k glow FyIo] HtFIog A=
g e 79I {2 AMEDT HI(Grieve,
1976; Kappler, 1982; Pitkin & Pheasant, 1936: Subotnick,
1981), 2/8 - 7/81A] FA 9] -8 L E (shoe-lift) & o] &3}
o e Z delE ZA # A¥dAAE 71 o F9
T2 HE0Z AT, FE deBy FHIL ¢
Zoz HAHAHMCummings et al, 1993), thelHo|Ato|
2 H-2Z FWAAL udYeR HEH, JXdgdH
e B dAsA HEE JYYAEAANRY
2EHU(strain) 2.2 AF FFo] dold + .29 (Pitkin
& Pheasant, 1936; Cummings et al, 1993), th&]Zo]ato]
7t A% JASE A ARz g2 AMAMT
3. 9% FuAALEY udA G B4 HFEe] A
£H08 FUHT(Klein et al 1968), AN FFAPH
A&AQ FEE HAOZ Fsr] G JHFY
FAo HYA izt EAEHGiles & Talor, 1984). o
2HA, el dolatels YAYHF A JFHAY fEadl
o] o, & $+&F FIWAALTY HUAS 2EE /Y
st kA9l 8<¢le] ¥ oHCibuka & Koldenhoff, 1986).

2ol ¢ZoZ HAH god FIF T uE ¥
& AA A e JALAEBATY ol B2 ojF5HA =
o2 gadeist 94K ZoART, A % AMAME
FZFIt HELE olFsA HEER tEdelst dAY
FolNA o A sRAY Ao G-olhZoZ 3
AHY e FEFE H-920F JANA ZHE HA
2 EANAE, 72 29 Y9 EM A (anterior superior
liac spine)7} $Z0 2 ojFH ¥, $H Y YW 7} (posterior

superior iliac spine)© HYZ I} UFOZ o] FHUA
tgdol7t Bilel dol2 oz th(DonTigny, 1990), o
g gelateizt Qlow & - $& FHAAY g §A
Zute] &Ak-3] A (axial rotation) = YoJuA 71 oy £o
2 So A3 (symphysis pubis)e] O} FH I, I & Y #
H(hip joint)o] WA (varus)l UA ETHBeal, 1977
Friberg, 1983), Cibulka 5(1998)2 YWrH o QB @A
2. = guBAe] 9A HEEAs WYAE
AR, dAYEBH R FF(dgn)7t YE 2
BAE # - 42 ok #F JyTd A sHEEd
7F WS ARG zon, §3] FHFo] Foz A
AE Z9 odu#d gAY sHEEA7} ARG 7

HEdolzelst glem, 4

1 Y7, Fto] & LB (chiropractor) & JAYY B
o 242 E W FyIFol ALNH(AS)HAY 4
A= AR Fe deldoles FA L, T30l
W AP AU WHA(EEH] AW Fe gdele
ZoAgy oo (AFY ¥, 1998). Cibuka 5(1988)2
AAAY A | 5EAY ARt e LFEAAN &
FRE AP Fol vhAIUR A ZAE7t of
Ao WAL ok
o9 B1d o8y, JAYY#A 715 FEY AF
AE LFEAE - £5 JWTALY Z4Est uidiAolx,
Hade Azt voAY
Rog AZHY, AP ZFEFHOE JAYFAA JlF
BHe] HEHA FutAAgEe v, 7153 delZdo
o], JHH HAzZZ e WA wss} T Ao
Atgdd, 28u, old o MYHEFEE Chbuka F
(1988)°] FPF LR JAYPAAH W TFn
A R Tz T e W3E RIS $olx, ti
Zolzte] ¥ dridA AT Wl i dFE A
o YReBE olof th¥ AFst Yot WM, B @
TFAME XGERE NerAe ¥ g L5EA
g dA4oR Cibuka 5(1988)0] AHSYR =4RAYE
FIVAPAANZ GAYGHA AHLT Fo YA
Zro] WEE 248 MYPAF(Cibuka et al, 1988)%
Bl R3T, gadelate] ¥ YHBH yHEe WsE
E4ste 7 Wity BAE Yol A Frt

I. a3

ol

A
Y 93
2o ¥

o

1. A3at

2000 39 109%H 2000 9¢9 26¥7HA AE ¥
FAY AA e WEE 258 FAN D2
9 HYo] e B, g FAYARY, JHBEE o
g 6701} g&eA XaAU AF Y FF (2%
ohe], A5 AL 24)Fol Ae A+ R RAHY
FE84E v Aol 243 A+ dHwdE A
g deo] B5E& Taste 84 52 A Ay, o
A A 239 BEAelel §FE 548
FAM Holk 3oz deFol AF
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(‘F2h 1629 4380L1501M, b 2127 4837+15844)
AFYYAE Yt 194 4¥Y JAYE A 75
AAAE ARgon, YR 759z B3
¥ 258 8Y(dA 189, 42+1034, o=} 307, 424
T1L3M) Foll A 22 A" ke ARS BATHE
Ao vola] g2 315 (G4 119, 3841224, 42 20
H(365£12241) & 20t AW AFUAAE o 2
WA AYdl Fo% 3PFAMN BHAWAAE oA
5% e vAE 169(516%) 0l 2, YoiA 159
(484%)& ZHFLANE BN §5E 349

zt B7ze] dubAel AAEAE Tablelo]s BE ul
¢} 7,

Table 1. The general characteristics of subjects,

3
L
=
=)
2

Item

Subjets Age(yrs)  Height(cm) Weight(kg) N
Male 384%£122 1679172 653168 11
Female 365+122 1576158 551467 20
Total 371x121 1612180 587183 31
2. 4% Y 2844

IgA A s 2584 34Y S dAeE B33 23
< 43/ FHoE YT LFIAE 0¥
(UF4, 1997), E31A ol E F9lo 2SHAR 5¢, 5F
Ao ZAHHAR 158(1AY, 1993)F 39T ANE F
of ALY EE 715 FA e JAE AAR 224
drie =2FEAE Agsts] Ao F - £& TWRAE,
gejdelatel, YPBAY HAZEE 47 FAHARYL
3. $+3¢ vuse 7930 & ¥X¥g o A4y
Ade] e F9 JALEBEA AN =4S
AR, 2FEY Fo . 5 IR, o
Aojatol, YA JAAEE A AFFASG

1)

4717 ZAAPHE Algsto] 37tA|ol el FA ukSe]
e dX G R JlgyAolaty BAsg gAML
2 BAY § e 71EE 4749 AAA vzEE o
e Apolzt 254cmol4ql A2 #oH(Cibuka et al,
1998). A relAl of HAMEY HALAZRY AZe
(intertester reliability)=* Cohen’s kappa =882 $4-3}%2

ra

A 715 AR
!

% (Cibulka et al, 1988), HAMA e A2 % (intratester
reliability) & Cohen's Kappa =862 $4-3}3tHCibuka
et al, 1993),
(1) AM-3L8 goz #3871 FAAHStanding-Trunk
flexion test)
FEE 305 cm(F - ¢35 JHE B FaA)E
T EHE A QA & Fol 35 AHAdYMIA
(posterior superior iliac spine : PSIS)¢]| 3H47AAN:4
of A gAEsEE Ao HHAT} 9F gL
2 F3U]E AR A AgRE o, FARY
3% AR FAA BT ABROE o|FF B9
QG R IS YehE Aoy,
4ol AstEo] e o2 WA ok Bourdllon &
Day, 1987: Cibulka et al, 1988: Wadsworth, 1988:
Delitto et al, 1993; Erhard et al, 1994; Cibuka et al,
1998).

(2) d=-2E3H #3171 HAAHProne-Knee flexion
test)
HAAE 758 AL U2 Aol dEeiy
s E FUHE FAs P udy FEAAL
AN, AAAE 22 A 75 3
€& FYLE RolN ulZHZF 5™ E 7 (external
occipital protuberance) 9t RE|ME g Aol UA
NAFY, ¥ HFE v2do dadoxolE ulz
g Fol F2AAE W0 FFAN AN SIFE
Bot¥y, 4 JFY wol2 dEolztelg vz
 F-E3EE AAANY A FEREE 0° S
AN AME v ZEt] o RF Foldl Zolst o
HOHdRSoll, FEFEE AN AAGME
o &4 Bfou FEFAE 0°ZIFAD AAA
ol o A Hold I £of Fwto] Tu7Als
o le A2E BAUHCibuka et al, 1988; Delitto
et al, 1993. Erhard et al, 1994; Cibulka et al, 1998).

(3) ¥& FA-ZHA %71 FHAHSupine-Long sitting test)
TAARE AMd YL BY FHM AH G B
T gHAR2 R FAHF ok AAAE 45 4
A&tge s AAAY 4F ZAH 8 (inferior
border) & ot FYLE HolA IEH W& A&
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24 &5 8 258249 YR IE NSFAA g 25D Fol A AAGRAQ g

A AANZ Fol # - $5 4F BAH o
2 8tAY Zolg HEsty, FE& ¥ YHIM 2
A ok A @ Fol= o9 o F A9 Zo]
€ vag vz w& A A g2 AMAA
3. $5 IF BAp s HEst odold
Azt o FSolL, vE 3 AMAM F
R theizt AA @2 AHeA o HojA™, 12 &
o Fye] FubAAbg Ao2 BA¢H Bourdllon &
Day, 1987: Magee, 1987: Cibulka et al, 1988:
Wadsworth, 1988: Delitto et al, 1993: Erhard et al,
1994; Cibulka et al, 1998).

% AM-AHYEHIIA FHFAH(Sitting-PSIS
palpation test)

HAREZ stdg HYF o] GAl AAG Fof
A A 4% QALvMEeR Zbzt AR HF
FYMrIA o] AL I FolE HEH
o FZ9] golol Apo|zt glo wiki Aol Pk
12, A G BWEA 9] Fo|7} & Zof I A
WAAE AolX, ¥ o Fud FUAMEY 9
£ ZoltH(Bourdilon & Day, 1987: Cibuka et al,
1988: Wadsworth, 1988: Delitto et al, 1993: Erhard
et al, 1994; Cibulka et al, 1998).

[

ZWH73 ALYl Zh% (Angle of pelvic tilt)

A S WsA %S 7 FHE S
& 305cmE WX, FE Bo| AL HFHLE I
o 288 A #HI MA & vl FAAs 99
Y7 o HAYEH A E 18t T FEA
A7 lemdy BAFE oz, FTHAAA
(PALpation Meter,Sammon Preston 5027, US.A) #
glH i FES AY ¥ AAYIHAAA 2 A
AZIERAA ENFAAY AEE 7S84 §
THAAAAY ' A ¥ AAGEEANE ¢
A% M3 dol YA g e E dehlie
Rolw, EAste Zo AAIYMAAA AAYY
WA BT gol7t oW o 742 BASY, &
Adte F ALAGM7EAI HAYGM AT
=09 9 4xE BN 77 A ¥4y, 3027
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o FAE 23, $HE EFde 1 HyIFFE oL
ok, FAFAAE ol 8% EAY AAA Az
¥ Intraclass Correlation Coefficient(ICC) =98°I%17,
AAARZ] AFEE ICC=89 ©]%1 2.0 (Hagins et
al, 19%8). ¥ A¥AAY HAARS NEEE =8
2 o}F 43¢

gl A 7HEY 9 (Range of motion of hip
rotation)
HAAE AAUS A=A & Fo AT E 4
¥ e wEe A4 A (Dualer electronic
inclinometer, Jtech Medical Industres, US.A)E %%
37, JRBEL d4 0°2 sy, PR o
A2 oA 02 ¢ Al Y d2 dFdgn
I RUE ARA FE IRAC FARY &
2 Zg U AnsAH 2AAIEY o8z,
U0E 028 AARE Y duy FEIH
€ W FHAN dPBES AN, vaF A
ol 9 AHAA HAL NV FHYE 7153
= ABARE #AHZEEFA 71 (Universal goniometer,
JAMAR 7518, USA)Y %% &8 Z4d £,
=g #% g2 AAdie HysA g, dE
B gAesEgs A4 7Aoo dAste o
o ol Mg P YHAE 0’2 3, Az
AAHE olg3te] Agol gle AHAMY oo
4 3R 3 W3AY A E &8, 30279
FAS 23, 77 A WY e 24sd O a3t
£ o] &3lgich o uhyel 9% Ao A A
Ax (A ICC=95 WA ICC=96 )9 ARz}
o] A E(BA ICC=95 HEA ICC=9%6)E o}F
$4519 o0 (Elison et al, 1990), £ A¥AMNE 3
MR NEE(YSAH r=98 YEA r=93)& o}

F Frdich

(3) thel A ol &ko](leg length difference = LLD)

uhE A iAol A B YA GALY #3321

TRe golg vy gelgolAelg EAse
wiog zhzh A WA, 303x7He FAE 7T HE
A8t 1 B olfaArh o Wl o
29 HFLA+E 06mmeols], Hd LT 2mmE
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9t o vl (Friberg, 1983), & Q7oA o
o

2738}
o] o 49 HARA AHAx(r=9)E
$4soh
3) YAIY A e FAd U E5AA
B3R A HARIA Fulg F& Fol &
of ZA71T UA 3T, ABARE AP Sto] %‘L J 3
AE B2 NA Hae Fwg gAY 4 =3
o7l Y, HHRY HEL X FAY M%‘%&i %_low
HFG 2] o] ZF(sdebending) EE ) X FALE
g &g 47 ¥ Alolo} Y3 XBAF £og FA H7
Ao SIS HANTUA O B £02E AYAAE
Zote] YA RMIIAIE BEA Tol Y WY A
ok (Fig 1.

40

=
=
)

Fig.l. The manipulative technique for the sacroiliac jint

4) AEAY

2 979 & A5YYEH FA < SPSS/PC+ WIN 80
$ ol 43t HFH BEEFUAE 423t AARM A
35 & A=Y T Pearson AFHEAHE o]R3%Y, &
F23 A F9 Aolg ARHvd e t-HAL ol 4
gdom, TR Fol b HAY W AAFAE AA
B BT Pearson H3EA 2 HARAHS ol &34AL,

EAHRY Fs = p 052 3

d+4%

T4 Ay AuAlEe] FHE JAAEE 1465+
624° 01X, 73 Z AT E 9671529
olith AWAAEY JXNUYHH =4S AT

3ol ARAAEe] FHE JALEE 11861571°S Hi
2791246’ o3kl ZAsgon (p=001), FEAAEY
ToZ JAZATE 101144832 04220 F71E 004
Fog Aole UK Table 2.
Table 2, Pelvic tilt angle before and after manipulation.

(unit : degree)
Item M ulatlon M
amp e SD t p
Tit side Before After difference
Anterior 14654624 11861571 30 -279 246 6312 001
Posterio 967529 1011+483 30 4 221 11122755

ESEY A9 APRAEY 99BEY WaAdEE
5308+718° 0117, FUAAIZS
£ 8630 oIStk APANES YAy
ﬂé° ABE $o AANEd QBdel weads
= 51191565° 2 S AA G v 23k
G BARLET (=008, U7

ot
o
'8
H
w
a’

2
o WAAZTE 501745132 HF 1.29+3,
{p=.029) Z7}5}% K Table 3).

12° fr o8l

Table 3. Range of motion of hip intemal rotation before
and after manipulation, (unit :
Item Manipulation
Anterior  5308+718 51194565 30
Posterior 488814639 50171513 30 129

degree)

Mean
difference
-188 370 -2831 008
312 2300 029

SD t p

4] 9507} W)

EFEA A APAAEY JYBHY AT E
553916147010, FHAFY JHBEY 43R4
£ 6518+851° o[t ALAAE Y JAIFBHA =
FAE A Fo AuAAS Y Y BEe 3Aze

£ 57811591'2 SF WA vasle] BF 2424408
v46}711(p=.002) F7hetdon, $u3AEY YgaA
o AAZEE 63344651°F HF 184+328° #2954
(p=1004) 7238} tKTable 4).

3 E
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Table 4. Range of motion of hip external rotation before

fr 5 B 2R8AY YAYHH

#Y )R dY SR ol A9 AAHRAA Wy

7HEAA B F @ Zpole YUK Table 6).

Table 6, Range of motion of total hip internal rotation
and external rotation before and after

manipulation(unit : degree).

and after manipulation(unit : degree).
Item Manipulation Mean
Tilt side Before After difference
Anterior 5539614 5781591 0 242 408 3302 002
Posterior 65184851 6334+651 30 -184 328 -3124 04
p0.05
4. w3z e A A 3 (N3 A+ 2]3)H)
7t W3}

E424 A AAAE JuAde AXYAZE
£ 108461163 0|, FWAAES] A 943)A

ZIEE 11406+£1201° 0 ik AuEAIE Y] dA gy
of TFYAE YT Fol ARAASY B A
ANALTE 10900£1060°2 HF 0541492 % 1= 4R
T fog Aozt gieH, FEAASY B 9
HAZEE 11352+1012°8 HF 05514, 0 sm A

Fe g ZAol7t g tKTable 5.
Table 5. Range of motion of total hip rotation before and

after manipulation{unit : degree).

Item Manipulation Mean
Hip O TP T SD t p
Rotation Before After difference

Totd 1010641271 1013741044 0 -59

Internal 518 -636 530

Toal gsraniol 1210541006 0 58

Extermal 534 805 M9

Item Manipulation Mean

Dt p
Tit side Before After

difference

Anterior 1084611163 1090021060 30 54 492 608 548
Posterior 11406£1201 1135211012 30 -5 470 -649 52

Total hip rotation = Internal rotation + External
rotation

2 CRIEE RN
Al A5 95345 oo
FEo) s}

ZFRA Ay fEBEY AA WIAZEE 10196+
127170152, dg#d AA gYHAEE 12057+
11910k, AMAAEY Y AH] 4TS
AT Fol JPdBAH] AHA WA AAEE 101.37+1044°
Z 0594518 FAHAA T F-9 % tojrt glgled, 49
#H9 AN 9AZLEE 1211511062 0584533 F

Total hip internal rotation =
Right hip internal rotation
Total hip external rotation = Left hip external rotation
+ Right hip external rotation

Left hip internal rotation +

6. T2} Zolate] wig}

1) 2% R gfdolato] ¥

EFEARY AAANEH FHAEAE Y g FolAte]
£ 565+282mmol%ich AWAAIEY Y YF A =
FIRE AP Fo| delFdolatels 351+29lmmE &
F2%3 A vzse FF 2151034mm F93A
(p=.001) 235 tKTable 7).

Table 7. Leg length difference before and after
manipulation(unit : mm).

tem  Manpuaton o Men o
Before After difference

P

LLD 565+282 3514291 30 -215 03 -6302 00l

2) SAZAL wstel thelZojato] wste] BAEA

TYy Fo Zute] AWAAzEE Y Wt thEj o
apole] W3E AARNE A, F AU RAE B
A{p=009)F BHHoui(Table 8), ¥ WA AEEE
(Fig st Zth.

Table 8. Regression Analysis of leg length difference and
anterior pelvic tilt angle after manipulation.
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Variable B SE Beta t p
(constant) 1151 468 2458 020

LLD 357127 462 2809 009
LLD = leg length difference

B

Anterior Petvic Tlit Difterence

3

Fig. 2. Scattergram of leg length difference and anterior
pelvic tilt angle after manipulation,

AEEELETNERLEEPLEY

w477 %ol FwAZEe ¥l elzolale o
s, B AZLEe] WatAlole] AABAE (Table 9ol
1 BE vho} 7

#24 Fol tielZolstele] WSH(LLD)S Ay
é«l FHMZLES WSHAPTA)E o8 &4
(r =462 p O)E 2YUH, FYANEe FWAALE
o W(PPTA)SHE J4BWAE Uehoy s8]
ol-il.‘:}.

A7

>

E4RR Fol Ty ;}
W3Hr=1634 p 01), zj_mm}é,; 9T
B =397, p 05) ¥ 47 °g
e =516, p 003 Fe CARIAR ehiLe)

SFER Fo NFLAA we
338 3 He) sk =441, p 05) L 93| A 9] Wl(r
=361 p 05)9 fl¢ S4ABAE e Art.

PAg RS duAd WA

do
23

ESEA §ol
HSHHIRA) S FHAAIE S dgBde 93] H3
(HERP)E #98 £AAA(r =388, p 058 BHZ,

FarFuAlE e A H3HHRP) S AWHASY
A WIHERA)E 8 £AARA(r =42, p
B)E 24k

Table 9, Correlation of changes in pelvic tilt, leg length
difference and hip rotation after manipulation of
sacrolliac pint,

LLD APTA PPTA HRA HIRP HERA HERP

LLD 1000  462** -051 204 -107 -286 207
APTA 1000 634** 397* 143 -204  5l6**
PPTA 100 208 41* I3 361
HIRA 1000 145 -208 388
HIRP 1000 42%6* 080
" HERA 1000 042
HERP 1000

* ! Correlation is significant at the .05 level
* . Correlation is significant at the 01 level

LLD = leg length difference (before manipulation -
after manipulation)
APTA = anterior pelvic tit angle (before manipulation

- after manipulation)
PPTA = posterior pelvic tit angle (before manipulation
- after manipulation)

HIRA = hip internal rotation angle of anterior tilt side
before manipulation

- hip internal rotation angle of anterior tit side
after manipulation

HIRP = hip intemnal rotation angle of posterior tit side

before manipulation

- hip internal rotation angle of posterior tilt side
after manipulation

HERA = hip external rotation angle of anterior tilt side
before manipulation

- hip external rotation angle of anterior tit side
after manipulation

HERP= hip external rotation angle of posterior tit side
before manipulation

- hip external rotation angle of posterior tilt side
after manipulation



254 - 5 8 258N QAYYBE VTR d@ =52 Fo dAY AR W

Hagins 5(1998)& ZWHAMAE ol &3t A4 24
€ dALE NERAANA AN E ST A,
& FWAIZIEE B 6934527, HEL 734452
I P, Pitkin & Pheasant(1936)& 2 - $& T3¢
AZTIL 42014 Zol7t Qlow, Futo] Bl Yo R H
o] gl Aoz Hct Cibuka $(1988)S JAIF A3
15HAY ARt e SEEA 10¥E g I
AANE 38T, 25T Ao AWHAEY] Y E

AAGEE BF 6316470y, FubAAlZe FuF 24

173
Ao E5IAL HEF FodE AUAASY FHE 3
A4Est 53 AT, FUAANEY FHF JHAEE
50750l # - $& RuZge ¥

+66°2 E2A HAGY Ak & d7dME EFuA
Ao ALAAEY FYT AT 14651624, ¥4
AAEY FHZ JALEE 9674529°2 4704 Zols}
Aged, FPAAAE Fo| HM S Yo T FI)
Aol A A ALE 581%(18%)olAx, UHA
419%(13%)E FUAALE ZFo] YAolth £, A
WA e EFol v AF7t 516%(16%F)IUL,
UmA 484%(15% )2 FHAAE Zo 5] At ol
A& FuAA A 7hd HEAQ H40E HE I

of¥

rlo

FubA Al (unilateral pelvic posterior tilt)o]2H= F+2H Menell,
1960 Grieve, 1981: Bourdillon, 1982)3} #& ZwZo] £
UHAE FYlsAe] /MY BT, 1 dflEE $5
2igel AduAd AWrleidel god 1 ¥gd
2 : 10]&2 & X3 (Woermann, 1989)2H U X34 st
O, FAYHF R NFHAOE AT LZ 8BRS 80%7}
BZ FIbAwAAE A% FwAA g el By

—

DonTigny, 1990)9H= UX¥ Aoz Aztdd,

£ 7oA AdAMSe] JAYPBYY AL
AL Fol= ANAANSY THE A= EAFHO
2 §o3A 28° A0l 1186+571°01A 2 {p=001), &
AR FHZ HAZEE FAHOS fodAE R

Fgou 04 F71o] 1011+483° ol Ack AP Q2 (Cibulka
et al, 1988}l A= MR 1099 HFAH] 26+11M 9]
AT, EFER Foe 4PA BF(100%) F - $5 F4
ATt A2 WA, £ A7 e fHd
o Hadde| NLME £4FA Fol .92 I
ZAZE7 gy o wstd H4E 19%(613%) 012,
ARG 29 JA4Trt 20 3A ZAEAT,
TS 292 HALEE GRE A F7HE
R ¥ F JAYFHEAY FuFE AL
1 B3 4B JAYHEREAM A HizdA el
oy M F(Cibuka, 1988)9= YAHA A
o T4FAY AR 32 THIPL HLF YAy
FEAA depde], M QB Q02 F37] HAlM
A9l 2o AAYHBEA TF TR L Aol o=
7(Greenmann, 1996) 3= YA SHE J22 f‘ﬂ’—*%‘:}.

[

N

2. 2 3|9 W3

£ 4FAFHNN =T Holle FutAwFAEY
Gy WAZEE 53084718, AR EE 5539
614°, AA HAMNIA+AH) 4= 10846£1163° %
2, FeAASY oyid AT E 488846397, 9
HALEE 6518+851°, AA AN A+A) &
11406x1201° At 4% YEaA YA Hole
42°2 AWAAEY 7HFEA FEAAEED o 3T,
AT Folz 982 FuFAZe] o] oo, A
A-HAZLE e HolE 56°F FuANEe o FHo EF
4EAE A UHA(EE dyA+SE WA dEE
10196£1271°, A (A (FEF WyA++S WA
EE 12057+1191°01%1 00, AA A¥AF AA BA
71x9] zolE 186°2 AN YAZGEs o & Ae=

o2

H+

icp L=
oJRL JFXNYPFBE P22 A 2FEAAAM
-4 Jd9BE ANAY shgEHd Zolzt gled

(Dunn et al, 1976: LaBan et al, 1978: Fowler, 1986), &
3 gAY A 1T rA ¥t Ae LFEAAME
HEoz JyE WA At AgET, 4
o 7ZHEHYE FudEdes AP F(Fowler, 1986;
Cibulka, 1992: Cibulka et al, 1998)8} 4X\ 5= Aojt} &

- 901 —



e E A 8AIE3)A] Vol 8, No, 1, 2001. 3

e

! A8 7 (Cibulka et al, 1998)¢] AF}E JHYY

Ao AF7 de L58AAME &+ 4

2 e s el Aolst gleH, 2

Addad WAL FYRAEEY A7,

de#d AR AYAASZEYG A
3

W

N
Ir
4r

£ o
o
rJ‘

Z

do oL

o
D>
-

B oal rZ ool i R
2o o o N
o oX

>

p
C e lo
1o

o T
£ o

of

> i 05'- oX,
oot
K

o v o
o 2
\nj

e

A

=

o

-

"

o

o

ot
>

.

[+

X 2 o
=
el

A=A

e
e
=
o
2
rlo
a
3
H
v
31
o
tok
2
rlo
B
x
I+
3
=
2
-’l_l‘-»
rlo v ofl

50174513, A3AL 6334+651°, AA-IAE 11352+
1012° ek o] AL =4RA Af & Aoj7t de R oF
A g FubduFAlge] dgad WA 18°7dAa
e fdg 2ot ARNT(p=.008), FHAAE W3
AL 12957kt K% 2olrt AL (p=029), ¥
2 4o #d YA Aole 102°F =Y Y 42°
2o Zragigon, AuAAAZEe] yde] o ok £,
ZAwAAEY By AL 242°Flste #4
@ Fol7b AN E(p=.002), FLFAEY AL
183" 24 folg Zolrt YAL(p=004), ¥F ¥H
A3 43A ol 5532 T4IA A 98°HY 7
23tgon, FutANZe 9f3del ¢ ok FukANA
AE B FuAEAEY AA-AHE 24RF A - Fo &
94 zojst glolen, & - ¢ YUV AA HAY stE
Hojztololx & W37l At

T3 g FA Ax AT E 1019612712 &5
ZA A9 10036° 9 FAF Aot AT, AA I
EE 12057£1191°2 E52A A9 12115° 9% f8 &
o7} gigien, AAYA Ax WAz ol
861°2 A AT s} o

ol g Asle JNYFBE/FRAY FFH Ae &
E8AA FuIol FusAse] e &9 YPAA
A3A JHEESA WSdET 33, FoFo] AL
28 WAl AR 0T = Ha AT (Cibuka
ef al 19%) X JAYLRY Jl5FAel A, 72
A, B FE3AS0] WAL vgAe] H,
7153 gejdolxtelst SIA =, Fukel A A (pelvic

¢

axial rotation) = YoluA 7 gl 22 FHHFH pubic

symphysis)o] ©]FH 3, 71 chel o JyAEL A
9 (varus position)ol] UA b= AMPATF(Beal, 1977:
Friberg, 1983)¢ YA = Rolch ohgd TFuH Fo
FEEY AU AZAA JPTH WYPRAL T4, 9
(AT Fhh FuASoAM JPAH WAL
o 271 3 AZEY 74 1T, AX HA, AN WY
A, A4 AT} T42R A - Fo FY# Zfojst
e Ade T42AE W FNALY dss ¢
7 Fie FA43AY HIAE dojd 4 slde AL 9
olahe o2 Azt

2, B Q744 £524 Fol dudd A
3ol fojg Wyt A Cibuka 5(1988)9 2
#o} 7ol & Az o] M3}t YA R oy, # - ¢
du A A JHEHst ZekAe ALE AHF A
o AL FFAFY wgo A% ALY 2w3s
(muscle guarding) ¢} o2 A% F2HFH € AES
Ho 2 WA 272 (intrinsic muscle spasm)AYEI7} A&
g9, 380 diso FAH FAsEHAY 5ol
ErlsstA |o(dhe], 1992: Pars, 1988 Kisner &
Colby, 1996)= AHd s} YA s Zloly, B¢ TFEY ¥
1FYollolMes 4Ead e dsrt Ay A,
e A2 3 AF % (stretching exercise) & 3
ANE 5 NAF Foll Jddd A steEaAst A4
o2 HUde A3¥d7(Cibuka, 1992)%% XS Ao
2 Az

3. Te] ol ajel <] Wi}

2 d7FPdNE 252y A9 ool Relrt 565
+282mmeld o, E4FA FoE 351429ImmE B
215mm F&3H 228828 (p=001). EFTY A=
trel ol atol /b Smmol /3l 74-7F 1878 (58.1%) ol AAI %,
E43% FoE 8W(B8%)L2 ZARY. 181, 2
HAWAA BAHUA e Zdolst Fold A9+ 57
(80.7%)°13, FwtAwAAZL F7tH WA deldelst 4
oA A$E 2%(65%)22 TurAMAASY F7] wg
galdejatelx F7ghE M3 AT (DonTigny, 1990) %
dx stk 2, ARAATE S7HHEA thEl ol Aol

7h Aad A7t 38(97%) 012, AR ZasA

- 902 —



T telZojztolel st gle A$7F 19(32%)0l8)
e & A7 Ads FuEANS g4 FuigHe]
qoy 3 t: “3"4%‘(8&1, 1977; Friverg, 1983) %} Fo &
of YA T, WHAY o] IAHY, gEdejd o
37t 92#— ?}OIEEF-%H o FRHATL 5 198) 3%
Tele} gl AR Azg

3

—

<]
Lo

4. BT A 3o 7 wale) ¥islrt Al

‘5 Ao N E4HA Fol the ool Wil
FAAL] WEel BAFCE fo% #ABBAL
01)"“ Az, Ful 73*}—1 wstohs A4#EA
ﬁiour Fo8tA Rk o]AL & AFeME It
A Zte F7bel wel 539 dgdo|elzt
A7t Bk, SNERANY 4% S gl
olAtolst Faste A+E AW Wi, gXY
Ao A% 2EHAY 80%7t HE I
Al2 od AHolete M HEZ(DonTigny, 1985,
990) ¢t £ 97 7‘—147} ALt AE oo A
ZH?!T;}. 9 o} AL & d7dME FNREAAE &)
MA REF dog F3]7] HAMAAM AU ALt
581%(18%) ol A FHe] 9lov, TH7AE ¥
Fol AwAHE YAYHEBRAHN APFong FuAA
H gAY BEA s 2 At A4 ] HEY
Ex AZHE F Ut
€ 47 AFANN =FEA Fol FubAdtAle] Wils
FPFLALe] WS =634 p 01) ¥ HYAASY o
E“*‘@ W3l el Hskr =397, p 05), FWAAZY oY
B4 ¥ A dskr =516 p 01)9 F% 4B A
AR, EHFEAAE W3 FAASY d9BE
sde Wk = 41, p 05) ¥ A Hr = 36,
p 05)% Relg AHAA UAch FutALAAS
P HE UA "45}54' FuAAE] oy 9‘3337‘4
o W KA S4BBAC = 38 p 05) AN
ZHTRAANSe WA Wi AdAAEY 9151’"‘*
o wistel foigt ¢AFAA UNTHr = 426, p 05).
°]31"{} d3Adste deldolate] By YAAHFAA Jly
FHLR #.2F5 IR W Aol Hi, Fite &
F-3do} dojpA 71 theE] 202 TrAhe] o]FHo
1 de o Jdgadel e UA HAH o

(2o
:-3 s
om

o

d 2 2 1 oM
32

Zle

o

OEFEE.P,L
oﬂﬂl&ﬁn@f\l’oﬂ,

™ of

=

C 8% 8 258 YAYYRE A5ad o

72 Fo s 4449824 Wt

{Gofton, 1971; Clarke, 1972: Beal, 1977; Morscher, 1977;

Friberg, 1983) 24274 Fol& F¥7iAle] wste @4

T A Wt FuEEA gdady 45 W
% & ke R ondy Agech

Jey, YR AYAT FWA] Bodsts 2&EE
T 3 WEIAM NS AY AR SR F . kg0
E JAY9UIY B8HY Qi) 53 28713 (guteus
maximus)# F5 73 2 (piriformis) 2 FAAH A
{sacrotuberous ligment)ol QZ =0} YAGHYHAY &

Hdst g ade YA Ad%g F3 glod
{(Vieeming et al, 1989), Jtia] &2 (rectus femoris) 2}
F§ZTI(hamstring muscle} & Ju7iAle] JFPHo 2
GuE FAY A 8 48E ET HKiein
& Roberts, 1976. Cibulka & Koldehoff, 1986. Cibulka et

al, 1986), YAYH A JFFHeE A% %f‘-x}ﬂou
wete] Fbd dEA ZAEAY AXSFE 2RELS
whAlA 2% (reflex muscle guarding) 9 %‘_m*@" &
¥ oAEZHY ¢ WA 273 % (intrinsic muscle
spasm) Y& A& HEZ 2&o] 9384 ¥

v} (Paris, 1988: Kisner & Colby, 1996).

ol#F & VHoT FHIKY oz} A H ]
Jed TAFFARE FukEAlY dldA ¥ Adgwd
A FHFEAE AR HEIHE Jo] EitsEAY
A A slhgz A AT (Chuka, 192)04 53¢
RAG olE ZREEL ol PN AEs} A ==
Waslolol g} ¥ ¥ TR Folx mMHRe
387%(12%)°] - 45 T HdHolld R
I Aol A A9t Y YAD AT IS
ol Hnlyel 4 Feojgty F3dt

V.4

JAFERE V¥ AF JdE Ao HiE
e LEAR(GA 119, 3841224, A4 209, 365+

o St 2 B(@wuy
FEAE A9Y Fol Tt
HAYNALEE HZH . 7
g ¥4e 292 ged e 4

H"'L‘

‘.—% %?&"—}.

~ 903 —



o g8 x| fLAbeFSI Al Vol 8, No. 1, 2001 3

1L 25243 mzize] FHANANLEE B 279
1246 #2872 (p=1001) 743}

2 BN AAS Y YA WAL E HF 188
370° f-2l8HAl (p=.008) ZAFAT, FHFuAAE
P 129+312° %98 (p=029) F7HaHdch

3 FAWAASY YPAE AJALL = HF 242+
108" #2181 (p=002) Z7}3HET, BREPANEE
B 1841328 F2] 817 (p=.004) ZA3A

4 gaizolxrel7 ¥F 215£034mm §21 34 (p=.004)
ZAFYE, FHAYAANGEY dser e Aoja}
o9l Mg IARMI A F HALNA £9
p=009) BAE EAT}

5 theldojatolo] sty FutAWAAZGZY Hsis}
A eARBA(r=462, pOODE B 2w, Ad
ZAtztEe] wste AYAASGY JdBd WAy
Fo Wat(r =397, X05) B FHAASY 93A7
T W3k (r =516, p001) S} FoF EARBAE U
et ENEYAAdTe WEE FEAEY o
B3 W3 AT 9 W3 r =41, p005) ¥ FuA
A9 92 AztT e Wal(r =361, p00G)Y FE
«3AAAE vebdg. FHANAASY dHd
W3 He] wistel 4RSS A Wi f9

S4FTA( = 38 p005)F ZAY, FUHA
Zo] W3] dstel ARG 3 Ae WL
FA98 SAABAG = 426, p{005)E YEbich

rlo

L 2AY, AE7) 5 ARRAEYY 2EA u
9%}, 37(6): -34, 1994,

.FARY ol AA. HEAL 319-322, 1997,
28 A Xli‘?j e E: 106-107,

7JA

&
o Bk oo B o
_§,‘9.nh‘.'r2:r-|)l

r

B, uwed W0y A7 dE A% 23AY o

F3HAh 318, 1977,

ol Y, dFAINXNEE MY 219-504, 1993,

AEL AEM, AN, Z2 stoj2 oy dASmAh
25-66, 1998,

A2AYYAATFY, 253 Y358
Ab: 63-414, 1999,

_1!!

+#

rl o

FEeew

Ahlstrom H, Feltelius N, Nyman R, Hallgren R.
Magnetic resonance imaging of sacroiliac joint
inflammation, Arthritis Rheum,, 33;1763~1769, 1990,

Barbee-Ellison JB, Rose SJ, Sahrmann SA. Pattems of
hip rotation range of motion: Comparison between
healthy subjects and patients with low back pain. Phys.
Ther,, 70:537~541, 1990,

Beal MC, The short-leg problem. JAOA, 76.745~751,
1977.

Bernard PN, Cassidy JD. Sacroiliac jpint syndrome:
Pathophysiology, diagnosis and management. In:
Frymoyer J(ed). The Adult Spine: Principles and
Practice, New York, Raven Press Lid, pp. :2107~213l,
1991,

Bernard T, Kirkaldy-Wilis WH. Recognnizing specific
characteristics of nonspecific low back pain, Clin, Orthop.
Relat, Res, 217. 266~280, 1987, JF. Spinal
Manipulation, 3rd ed, London, William Heinemann
Medical Books Ltd, pp. :14~40, 1982.

Bourdillon JF, Day EA. Spinal Manipulation, London,
Wiliam Heinemann Medical Books Ltd, pp.: 62~72,
1987.

Chesworth BM, Padfield BJ, Helewa A, et al. A
comparison of hip mobiity in patients with low back
pain and matched healthy subjects. Physiotherapy,
46:267~274, 1994,

Cibulka MT. The treatment of the sacroiliac joint
component to low back pain : A case report. Physical
Therapy, 72(12): 917~922, 1992

Cibukka MT, Delitto A. A comparison of two different
methods to treat hip pain in runners. JOSPT, 17(4):172
~176, 1993,

Cibulkka MT, Delitto A, Koldehoff RM. Changes in
innominate tit after manipulation of the sacrolliac jint
in patients with low back pain. Physical Therapy,
68(9): 1359~1363, 1988,

Cibulka MT, Koldehoff RM. Evaluating chronic
sacroiliac jpint dysfunction. Clinical Management in
Physical Therapy, 6(4): 12~15, 1986,

Cibulka MT, Koldehoff RM, Leg length disparity and



25 - ® 58 2584 YR 15T dE =52 ¥ HAY 449 R ¥

its effect on sacroiliac joint dysfunction. Clinical
Management in Physical Therapy, 6(5); 10~11, 1986,

Cibulka MT, Rose SJ, Delittc A, Sinacore DR,
Hamstring muscle strain {reated by mobilizing the
sacroiliac pint, Physical Therapy, 66(8): 1220~1223,
1986,

Cibulkka MT, Sinacore DR, Cromer GS, Delitte A,
Unilateral hip rotation range of motion asymmetry in
patients with sacrofliac joint regional pain. Spine, 23(9):
1009~1015, 1998,

Cummings G, Scholz JP, Barnes K. The effect of
imposed leg length difference on pelvic bone symmetry,
Spine, 18(3); 368~373, 1993,

Dikstra PF, Vleeming A, Stoeckart R, Complex motion
tomography of the sacroiliac pint : An anatomical and
roentgenological study. ROFO Fortschr Geb Rontgenstr
Nuklearmed, 150:635~642, 1989,

Delitto A, Cibulka MT, Erhard RE, Bowling TW,
Tenhula JA., Evidence for use of an extension-
mobilization category in acute low back syndrome,
Physical Therapy, 73(4): 216~222. 1993.

DonTgny RL. Function and pathomechanics of the
sacrolliac joint : A review. Physical Therapy, 65(1): 35
~44, 1985,

DonTigny RL. Anterior dysfunction of the sacroiliac
pint as a mapr factor in the eticlogy of idiopathic low
back pain syndrome. Physical Therapy, 70(4): 250~
261, 1990,

Dunn EJ, Bryan DM, Nugent JT, et al. Pyogenic
infections of the sacrolliac pint, Clin, Orthop, 118113~
117, 1978,

Erhard R.,, Bowling R. The recognition and
management of the pelvic component of low back and
sciatic pain. Bulletin of the Orthopaedic Section,
American Physical Therapy Association, 2(3):4~15,
1977,

Erhard RE, Delitto A, Cibulkka MT. Relative
effectiveness of an extension program and a combined
program of manipulation and flexion and extension
exercises in patients with acute low back syndrome,

Physical Therapy, 74(12):1093~1100, 1994,

Fowler C. Muscle energy trchniques for pelvic
dysfunction. In: Grieve GP{ed). Modem

Marual Therapy of the Vertebral Column. Edinburgh,
Scotland, Churchill Livingstone, pp. :805~814, 1986,

Friberg O, Clinical symptoms and biomechanics of
lumbar spine and hip pint in leg length inequality,
Spine, 8(6}: 643~651, 1983

Giles LGF, Taylor JR. The effect of postural scolilsis
on lumbar apophyseal pints. Scand. J. Rheumatol, 13:
209~220, 1984,

Gofton JP. Studies in ostecarthrosis of hip and leg length
disparity, Can, Med. Assoc, J, 104:791~799, 1971,

Greenmann PE, Principles of Manual Medicine, 2nd ed.
Baltimore, Willams & Wikins, pp.; 305~367, 19%.

Grieve GP. The sacralliac joint. Physiotherapy 62; 384~
400, 1976,

Grieve GP. Common vertebral joint problems, New
York, Churchill Livingstone Inc, pp.: 279~295, 1981,

Hagins M. Brown M. Cook C,. et al Intertester and
intertester reliability of the palpation meter(PALM) in
measuring pelvic position, JMMT., 6(3):130~136, 1998,

Hartman SL. Handbook of Osteopathic Technipue(2nd
ed), London, England, Unwin Hyman Ltd, Academic
Division, pp.: 135~143, 1990, ‘

Kappler RE, Postural balance and motion patterns, J.
Am. Osteopath, Assoc, 81: 596~606, 1982,

Kisner C, Colby LA. Therapeutic Exercise Foundations
and Techniques, Philadelphia, F.A. Davis Co, pp.: 238
~239, 386-392, 1996,

Klein KK, Redler I, Lowman CL., Asymmetries of
growth in the pelvis and legs of chidren: A clinical
and statistical study 1964-1967. J. Am. Osteopath.
Assoc, 68:105~108, 1968,

Klein KK, Roberts CA. Mechanical problems of
marathoners and jpggers and solution, In: Landry F,
Orban WAR{eds), Sports Medicine, Medicine du sport.
Miami, FL, Symposia specialist, pp. :210, 1976.

LaBan MM, Meerschaert JR, Taylor RS, et al.
Symphyseal and sacroiliac pint pain associated with

- 905 -



o] §HE 2} 2| 54183 2] Vol 8, No. 1, 2001, 3

pubic symhysis instability. Arch. Phys. Med, Rehabi,
59: 470~472, 1978.

Magee DJ. Lumbar spine, pelvic joints.n In:
Orthopedic Physical Assessment, Philadephia, PA:
W.B. Saunders Company, pp.: 182~238. 1987,

Maigne, R. Manipulation of the spine. In: Manipulation,
Traction and Massage, Basmajan, J. V.(ed), Paris,
RML., pp. :71~96. 1986.

Menell JM. Back pain: Diagnosis and treatment using
manipulative techniques, Boston, Little Brown &
Company, pp.; 56~79, 1960,

Michael T, Cibuka MT, Delitto A. A Comparison of
two different methods to treat hip pain in runners,
JOSPT. 17(4): 172~176, 1993,

Norkin CC, Levangie PK. Joint Structure & Function:
A Comprehensive Analysis(2nd ed.). Philadephia, F.A.
Davis Company, pp.; 68~73, 1992,

Ombreight L, Bisshop P, Veer TJ, Velde T. Applied
anatomy of the sacroiliac joint. In: A System of
Orthopaedic Medicine, Philadelphia, W .B. Saunders
Company, pp. ;690~708, 1991

Paris SV. Foundations of Clinical Orthopaedics, Course
Note, pp :153~266, 1988,

Paris SV. Differential diagnosis of sacrolliac joint from
lumbar spine dysfunction, In: Proceeding of the Fist
Interdisciplinary World Congress on Low Back Pain and
its Relation to the Sacroiliac Joint. San Diego, pp. :313
~326, 1992.

Pitkin HC., Pheasant HC, Sacrarthrogenetic telalgia: A
study of sacral mobility. J. Bone Joint Surg, 18: 365~
374, 1936,

Porterfield JA, Oerosu C. The sacroiliac joint. In:
Gould JA(ed). Orthopaedic and Sports Physical
Therapy. 2nd ed. St. Louis, CV Mosby, pp. :553~559,
1990.

Potter NA, Rothstein JM. Intertester reliability for
selected clinical tests of the sacroiliac jpint. Phys. Ther,
65:1671~1675, 1985,

Stoddard A, Manual of Osteopathic Technique. 2nd ed.
London, England, Hutchinson Books Ltd, pp.; 224, 1962

Subotnick SI. Limb length discrepancies of the lower
extremity{the short leg syndrome) Journal of Orthopedic
and Sports Physical Therapy, 3;11~16, 1981,

Vleeming A, Stoeckart R, Snijders CJ. The
sacrotuberous ligament: A oonceptual approach to its
dynamic role in stabilizing the sacroiliac joint, Clin,
Biomech,, 4;201~203, 1989,

Vleeming A, Van Wingerden JP, Sniders CJ, et al
Load application to the sacrotuberous ligament:
Influences on sacroiiac pint mechanics, Clin, Biomech,
4:204~209, 1989,

Voo R. Can sacroiliac pint dysfunction cause chronic
achilles tendinitis? JOSPT., 27(6): 436~443, 1998,

Wadsworth CT. Manual Examination and Treatment
of the Spine and Extremities. Baltimore, Wiliams &
Wilkins Co, pp.: 76~171, 1988.

Woerman AL. Evaluation and treatment of
dysfunction in the lumbar-pelvic-hip complex, In:
Orthopaedic Physical Therapy. Donatelli R. Wooten
MI(eds). New York, Churchill Livingstone, pp. ;403~
484, 1989,

- 906 —



