Biomechanics of Sacroiliac Joint Dysfunction and Clinical

Disease

Seong Gwan Jeong', M.S. - Woo Hyung Lee’, M.S. - Kyung Hwan Kim

!Department of physical therapy, Daejeon St. Mary's Hospital, Catholic University
’Department of physical therapy, Peace Neurosurgery Medicine, Daegu
Rehabilitation center of Bonifacio Hospital, Daejeon

ABSTRACT

Pain originating from the sacroiliac joint(SIJ) has been associated with poor performance,
yet specific diagnosis of sacroiliac dysfunction(SID) has been difficult to achieve. Clinical
presentation of SID appears that pain and poor performance is responsive to local
analgesia of periarticular structures with poorly defined pathology, and poor performance
with bony pathological changes present as a result of chronic instability. Previous research
indicates that physical examination cannot diagnose SIJ pathology. Earlier studies have not
reported sensitivities and specificities of composites of provocation tests known to have
acceptable inter-examiner reliability. Tests based on mechanics as manual provocation for
SIJ pain have formed the basis of tests used to diagnose SIJ dysfunction. In this review
summary, the purpose of this study was to describe the sacroiliac tests with a model of
examination, diagnosis, and management of SID. Further research is warranted to

determine whether SIJ tests is reliable means of evaluating innominate impairments.
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% %] 9 & ¥4 (sacroiliac joint, SIJ)% 3l Ad (nociceptive) 8% 9] <lo] H & b
(Fortin 5, 1994). SIJ 5% 5¥H3 93 5Ho] gl & sddA F+x2E &
g FEA0l UE =5

Aste 5 A Hissith ZQL SUE 98t 549

S FEAY SEtA T = RS ¢l (Dreyfuss 5, 1996), 552 30%2] W]
853 gy 550 7198t (Maigne 5, 1996). SII 7153 #AE EFed 53 A
AeE g:x‘j_ 7R th3 o3 HEzo= 05-»]— SII &5l tg %ol ol Hth(Van

o] uHS(Hungerford % 2003) 1 Z“h% Vé J ¥ (Sturesson &, 2000)l o g
5o wekat ko] ] AdEly Au S BEL UIFEE gl oW 77 Xliﬁ
of ., RFo Y= A F 15%~20%7F 23 AFo A Sl BF

st st HAH, olstA AL WALE A Eo] AW EI LI (Steven, 2005)

2Eo] =2 ¥&S AL tH(Darlene, 2006). 19303 th 714
AA 859 ¥dol F 3 (nucleus pulposus)©]l 3, SUE A et Zd8Fe] AT G A
I #H 7] 5F A (sacroiliac joint dysfunction, SID)< 32|t Y #H(hip joint) 55
2 3} th(Fortin 5, 1994).
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&S g4l d] 7] flete] wolEd

A, s 2 T UE HHE FARZAE BE
Aol o]k w2 #HAH o vtz EZF(block)e S73A17]1= Aol th(Sakamoto 5,
2001). oj® SIJ H7tE WolEd wak AFEE HoFT 9V (Laslett 5, 1994), &)
o] ZAEL ol ©EA iyt A@stA FALe e BFsH VES 5T
Aoty Al Jth(Slipman %5, 1998). o]H AFELS Sl AAF kol ok 7 A
oj3 EFA el gk A5E A9stAY, W2 (sensitivity), 58/ (specificity),

5] (likelihood ratios)E AW X3} ATt
SISl 4dA Ao EAIFe] AT, AGE F AE FHo| T Hxolt, o
AL SI el s X5 A o] vy, 2178 (nerve root), HFFH A
3 2 g8 Fx2EY AES A7 AF5stsE WG ok

% HENE S
9 5 SlE A9BE DA Fou ARAGE Riol Wolyel A BdE @
e S ANE 7122 @ AVANE

H(Mark L %, 2005). SII 552 93 =3
5 A3 TloM =] HHGoff &, 2008). F& & (subuxation)= <13+ SI1J<
instability)> 41 zte ¥ (2]4, traumatic)©] Y& == A ©] Z(Brolinson %, 2003),
%/‘ﬂo EQMEE I8 tE dAFEzHo] Foyl #AHE &Fol HA} AYES X
FE Abgtolti(effeott 5, 1985). Brolinson 5(2003)2 ©] £o]Z SIJ9 wAEoHA
(microinstability)ll thste] kG5t A 2" 7)FH FHAS dAdste Aol s
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o ol AEHEAY G SID7F e SAfelA dwbHoR HIHIT vk S
7153 AFAE FZA Ul (neutral zone)®] A 716 FFE WA HE Ao, oA <t
A3t 28 o 93-S WETHGoff 5, 2008). SIDO| thak ATk Sw-3 i o] W
g3}, sty dEwo] W), w2t F 9 (caudal aorta)ely FYHEFH I +FAL VIEF
=+ &3l (exertional rhabdomyolysis), 7FH & X3} &% & 5 (mild ataxia, wobbler' disease),
ulr] A 74 ¥ (cauda equina neuritis)3 > ZZAES 7I12E FI A TthHDyson, 2003). ©f
W AFAES SID7E P A F(sciatica), FE oISt thE] FF i WewrE Y

(straight leg raising, SLR)ZALe] kA olalx F 48 th(Freiberg S, 1934). &1 SLR
HAAZE &g vl 555 UEls S W, 73 2E(herniated disc)E 213 Al G
g Aol falo] = Aoly, sFd ¥ES(HLD) e Hel sFEHe FF,
ol A7, 259 oFF(weakness)©l Y WFA(reflexes)”’t o= AL &2lo] Qlojof
SID7} §l& tdAEAA FEFAE AHEStY 555 dwrster A XA, Fortin 5
(1994)S +Z ZZo|(buttock) BZ(YWHOE YA
spines[PSIS]¢] ZLE] 9} FHH), A (groin) T35, WA
SN S50l #5449 ddelgy s

SII Ao} F™o] A= &4 Fuk 7 Al(pelvic obliquity, positional asymmetry), &
7] W (innominate) 5% 7Hs A g, SU At 45 EFeh(Levangie, 1999). AT E
ZWNAAE AgEr] ke o)A AL ARES AME okCibulka T, 1999).
Jackson(1998)> 71w 7hF &7Fe] WEFe 7hel7)7] skl AldH I s HdA o
A AAF &R AMEE AdsiAT. e A++ SID, Om% , d9gad sy
&2 Afolel @Al A, 2R G, F2hA @EF, SIDS AD(avulsion)ZTH g

B A, 253 HAY JdEEd =9 (rotatlon)/\}o]oﬂ HeE Aol AT
(Ellison 5, 1990). 12t} E7)w 7tE&4e] AALS 938 A4, BgE, SolA
AL #EE Edo| A ot H I E XA Fgkti(Joseph 5, 2002).
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a =2 d7a @,
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Al, posterior superior iliac
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ZHe @ F FNkJ g B8 5 3HA) (lumbar-pelvic-hip complex)o] TH(Z#E 1). o] A 3]

R =
Zim 4-59 W& 7] #-(L4-5 four apophyseal joints), < XM (two synovial joints), 271 2]
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(hip joints), % Z I (pubic symphysis)© 2 A ¥ th(Lavignolle %5, 1983). SIJ
14 7+ =

2

=S A Y Hd \HL 17.5ar0] thBernard %, 1991). A
&, 2W ooz Sy -2 ®WolA(variability)S ZHA S,
} 5 & & ¥4 (diarthrodial synovial joint)©] &% o] th(Ruch, 1997). <
woAbole] HEW < 132 §@8FHol A A (unction)F UHAE <l
o] o of Slth. He] FAFHYUL gAY EXT Q7] "WZell, ST AHES F
2w 9k Jgw AloloA AAsE T ATEHN F o T FHOZ HA HAJG
(Bowen &, 1981). o] <t} A|2He F83% 7|52 59 EE WA AgddE &7

do] EATH.
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2 9l ¥ (vertical shear)®] 7}
o] 30%°] E3tkMitchell, 1995). ] FZEE F o] slur} &A% WtoH

(innominate)= &9 &2 Jol
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O AFE H¥ZGAHA NAH ZEH RS FA4o] JEerdth &, e R
TeAtEY FAL8 A e JEFE A oF SFrh(Friberg, 1983).
Hgete] SJS B ¥s FAAYI, Uia HE9r Joeime Ry

HAaA717] f1ske] ¥]E7] E(shear force)= %‘“‘F?}E}. Zukel =938 71AF %

He o] FA, 4A, AFE A dds) 3L oukgel A o, A 7k

d]ﬁ%l% & 43 tH(Dontigny, 1992). A

flo o

A AAste PO wrkakel ddsty Ewbe

S FAWMAA SAYFALSE AL, SHIAFE 2=, S)y7lFel AgH,
W El(alae)E Wl Ho] EulE W, JXFY A - A A (acetablum) 7t A Zﬂ‘%
HA A vl AR 7HA "k AlFe] ¥ @M (liac) 2R JFAWE LEste A
ol AL, FAMW 1M LSS w8 (nutation) V= Bl Ak TWeME FH
W (pubic), YA FPFHE] HFHQ 7|sHHo] F&2 HetuH, 912 HF e F+Ad

ZI ol 2= thE] dolo| S FTHMennell, 1962).

H oSue AAREEE P35 dEA A Lok xH siFE wHAA Gray SiF
o Mt oldl digh 7iswo] vk o] s|FEAH A BIuAA FEw 3W-YG A
w4 7+ U EA 7 P, v E2 sEm 2v-G X 2 7F HAJ oA |
vl & WA, giREe] A AFS WwolEols Aol %‘%‘«‘1 U A S

}(Cohen, 2005).

SIell thgk volo] mE Wal= Al A Al A F A &HAY. HEr F
oF, dum WS AV, FUi, 454 ZA(plaque)’t EHS EA o oA
dHe] HIEL 3040th0l 7M453 H3, 29 %%ﬂ, EAH ﬁé*é, ZEP AFAE
2o oste] wrEo] ok Gl Uutz ol
o
[e)

s
ads o #Eol  ofa E(collagenous)©] %ﬂﬂ Mo/‘é AEEE
ankylosis)©] YEFUA
FE(erosion) ==

g3 AgA gothol o238 2
U =234 Fth(Bowen 5, 1981).
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g4o] 2719 etz oY
2. 153 AA

SUE A 719sta I 7152 ok vl A= 559 FAE A9
2AAN7IH XF EHS Adsty A4 X A e el vaste] k&
FoIAE ol eu] 2 AYA Y W Z B EH(torsion)d] A 12 A=, & W
ol sl A 120 = AdTh 0134 nA e 2 FAES SAACE s
Fol el A 448 W=rth(Dreyfuss 5, 2004).

SIek #HEste] e AtgEEC] AAGSHH AEE AL vk o] 4 AFE
o Qokalw, SUE EF 3709 Fol tiF 590l X, obF Fe £Fo gon =
Aol ol Hrth(Walker, 1992). Miller 5(1987) 8¢ AbAl(cadaver)ol Al &S Ao whe



3 P2 Fa A9 (load-displacement) = 3FA T thdE A< AP RetE 9,
74, a3 §H WA HEEHAL, BE 3] Foll it Ed™e] FAFUT o
Are & dEME 2ASY 3 W FHAT. & oY 2ASL ST HAEG

[e] Oé %

st el E 2L SAS 5ol 2~7.88 B ZTh Vieeming 5(1992) Sl + 3
I 17] F<9F AA ROM(range of motion)®] =&EA 2% AL Z3 HAvhs A A
T 45 A= AgdHds RS BHSAT tE AR ATl A,
Bruner 5(1991)2 &} FE oA ¢ (translation) & Yol AT Azl M= 5
o] ottt o] A+ Hul ROM FA7F 12503 o327} 28% o]t} Egund &5
(1978)2 HFAFA A AL R = 21 (stereophotogrammetry)S  ©] £3Fo] 49 ] oz} SIJ<]
+49ds HAAetd e, Hd €S A9 259 2molAth PFAIY S 2 Sturesson
5(1989)> S F%ol v 25% ¢ $AE Ao R tgd s 2HAdES SAs
o AU BE "M AU, A9E LemE A Fon EHS 3E=E

A=Ak FA0] de #AF gle AHAPolo ztol= AT
SIDE 3] 2] 5 Z(LBP)°| %OJO]EHI WA GEA AAR, o HHAAY fWE
(prevalence)> ATHA LU FHE A= SU 55 A7) 918t oshd A
A2 HARX

O

d F471H S AHEsl ok gttt Benard 0(1987)«] %3k - (retrospective
study)ol A, 312 S5ol Av 129389 Aol A 225%°] ¥ &S EAL AT o]

4 AAkg 712 v A8 d7ES V2R § AAdA, s F5ol ey

E A SIJ B FHES 15%~25%2 HYS B tHCohen %, 2005).
EANALE 5 HFY Fate A AH Edoln AR AF G|y 89
o] wy, #AGH Adi9 1%, vt EE A eE, 49 2 vE7] ¥, 24, 4
x4 &4, 95 oA AT F Qdth O 9 AFEAAERE FFE el Zolvt
OE A, Aee o, A% F, AF dus Tl AHAHAFE, 2008). SU F5
thet g8tz el ZwolA, AU (intra-articular) 2} ¥ 9] (extra-articular) YA o2 FE
2 g ded, #ddd 24 =

2 T 3le do] M, B9 PAL THARWE

[e]
= -

(enthesopathy), =4, ANE4, 2HE5ol XA T AGA AT Sue e}
73

ek Feol Aol A (Luukkainen 5, 2002), ¥
ﬂ 2

HHAFS FAE o F 55 A7
e solue AFoE S 55 A7l A9m, AFStge]l &AM, £vreE g
&4, 3EE FEE Qg Aol o] ge] I ®rh(Albert 5, 2001).
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& distraction)= $] 3}l Patrick's 7 A}9} Gaenslen's 7 A}7F
3. 913 (Cohen &, 2004), ¥43 H7l= =X EA os]A] G =

H FxAHA EIXE HA= ] F9 McKenzie 7 AF(McKenzie, 1981), SIJ &7
s

Ab(Laslett 5, 1994), 49 # A 3 7F(Cyriax, 1975)% *Z& 3}
e

bl B ASHI FHA st gstEE 54E UM 54 W FEE el
7hd B T4l H, SI A d o3 JHolTFT T Fo AN FAH

S 2 AA
A ¢l(distraction; 1% 2), otz = 7| (thrust; L8 3), Gaenslen's ZAHLH 4), &9t
(compression; “LH 5), YA L7 AAHLH 6)= T8 Ee] A EE H I (Kokmeyer

=, 2002), o)A AFel A A H Y rhLaslett 5, 2003).



Figure 2. Figure 3.

Distraction provocation SIJ test. Thigh thrust SIJ provocation test.

Figure 4. Figure 5.

Gaenslen's provocation SIJ test. Compression provocation SIJ test.

Figure 6.

Sacral thrust provocation SIJ test.



PA HetZ AL

$-7 FHh(posterior anterior pressure, PA) SE ZAo A 32t QF9] THAE7]
o] %A (oscillatory) T2 & &3FTh(Maitland, 1986). 55 & A3t HAIR £2
AFEAAES Holu 859 FFA 49U PA 4uats Tl st A2 AlEA ol

F 8l th(binkley 5, 1995).
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Figure 7. Figure 8.
Sagittal-plane innominate mobility testing: Sagittal-plane innomintate mobility testing:

left innominate posterior rotation relative left innominate anterior rotation relative to

th the sacrum the sacrum
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Figure 9. figure 10.
Normal medial rotation of the right Limited medial rotation of the left
innominate and lower extremity. innominate and lower extremity.
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