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Abstract

Objective: To investigate the mechanism of hip flexion and knee manipulation in the treatment of
sacroiliac joint dislocation, and to provide theoretical basis for clinical treatment. Methods: The
study included the holistic concept of TRADITIONAL Chinese medicine (holistic study) and local fi-
nite element analysis (local study). Under the guidance of holistic concept of Traditional Chinese
medicine, the spinal morphology, pelvic position and gait of subjects were collected and analyzed
in combination with modern science and technology DIERS-4D spinal moire system. Local study
based on three-dimensional finite element technique of magnetic resonance image was to analyze
the effect of hip flexion and knee manipulation on the stress and strain of local bone joint and sur-
rounding ligaments in sacroiliac joint dislocation lesions. Results: The first part of the overall study
found before and after hip flexion knee treatment for local lesion, “torsional Angle of the pelvis
and pelvic rotation Angle change has no obvious difference (P > 0.05)”, but after the treatment of
patients, thoracic convex Angle, lumbar lordosis Angle, pelvic tilt distance decreased from all the
previous, and the difference was statistically significant (P < 0.05), after treatment stride length
decreases and stride time is longer. The left single strut increased, the right stride increased, and
the gait asymmetry coefficient decreased, with statistical significance (P < 0.05). The second part
of the local study found that the reduction of hip flexion and knee manipulation could lead to the
displacement of the sacroiliac joint, but the displacement was small. In addition, hip flexion and
knee reduction can cause varying degrees of strain in the surrounding ligaments. Conclusion: Hip
flexion and knee manipulation may play a role in the treatment of sacroiliac joint dislocation by
changing the stress of ligaments around the sacroiliac joint and the overall biomechanical balance
of spine, pelvis and lower limbs.
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1. 318

HILHE & 1745 47 (Sacroiliac joint dislocation, SID)/2 i Bk #& ¢ 15 RIS S5 PR sl S AN IER R, Ty
Tk A, HREE ST HRR OGN R LR RS0, 5 SRR T RS S PO 46 R AR [1] . IR B XARZ A
HERR T AE 4% MU RALG A IESE . MR ST LA IR IR IR L, Feia it 2 I, SgiRie. wig.
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E PRt WU R, 10%~27% 34 I HE IR 2 HH kS ST 2 Fr 5l g [2].

AR T TAE A A, iR RR R R LT, BB O T8 5 R R #0055
B, AR OIS BB AR S AT RS L AR B W KR LI AE R R B S, AN AR A
WERTE A, BRI, B ETHR DG CL I IG T T 90 = SCE K [3]. H ATEH W BREE S TR AL AR F RGBT
JiEFBEASEHEIRIT . ST RIBIT BHJNATT BHENRIT . #ERIRIT . AMiaIT 4] [5] [6] [7] [8]. K
DTEEE 91K F SCRR T 22 7 VR o WA DG SCHR I ARAR o A . SCRRZBEL . ST A0 A . BIRER DG4S 7 (K 44 2
FIRIT ik O R SE RE A, XEEEE SC T AL IR T AT G AT R B, I 40 SEIE R E T
i BRI BRSO R IR YT T . B D R G BT DG A R R TR I R Sk
HEFL O VAN FE[10], IR BIRHE S5 B I HE A8 2 20 31 e v 1) A9 e B D RV o [T BRAT T R IR0
I HIRHE ST R AL AR 9T 22 R BERR DG SR AR I AR LA 7T, = P B AR i 5 T A A
MURIBETE, DRk, FATFRE T “HeTh B A g5 A o 3G BR T o BT PR st i #5897 HIRHE G
FEEALE AL FOBRTS, BEFCAroh FET rp B AU 2 11 e 10 e R TV YR T IR ST R A A ALk
FE(LAT IR “HEAARME T )7 A1 “ BT REFEIR MG 1 =44 PR ICHEA 78 6 85 i IR 1% TR V2367 A A B T
WA ATEEAL I A=) S E WL 7T (DL R AR “JRsfmese” ) Wiksy, BARR.

2. BIREH*E

1) BHFR G S5 BRI GIN 2021 4 3 H1~2022 4 2 FLEAREE N REGHEZERHS
B 30 BIHKHE ST HTES A7 3 & 30 & JCHUHR G TR A M R . B8 Ay “ R BALE T
PR RER 52 LB B R A e i, BARBE A R 2 W 2200 8 5L [11] . A5 T 2020 4F 8 A
2 BAAR P ER 2 R B B A — N RE R P2 A0 B D 2 A B W A LR (LA 5. SPHRIP-K2020001-02).

2) ZWikiE S R 254 2020 AR (R EEBEE ARG IRIZITfam ) [1]1H A g ST
IS WARAE, SREGEIR RIE SRR B AR G 1 E . GINARE 1) FFAslibritl; 2) fF6HHE
RATCE)RTAS AL B ARG D N 20 B -, #8505 DAL MIREE, X 8 Rk R ) N A
Bz, BONEEE BRGNS R NS, FRBMEIEK; 3) Fi#k 21~45 X5 4) SR BIG RN R I FHED.

3) WBIT I - CRAMIR TS T4k, R ERNEESHE PEAR =R
FRIBOR (HEEZE) [12] R MM . JESEE R ik B BR80T R0 A8 00 T A B
B[] 7 % BT s, B3 — TR R NGR g, 5 — TR RS, R RS R s KRS,
51 7 ) R 2R R R DTS, AT AT fe “mgig” R B R CRET A ZFER T R AR R L
B H AR HE 158 R, BARIGIT 752 WA G 3C[13]

4) VTR BB ERAy ORI SRR R DIERS 3D/4D B H&LE H T RS A DIERS pe-
dogait CbEME) RS, HidE K H DIERS-4D B =8 R4, Hh VP REE 7 ZiElE2E; DL. DR ZR
GILEM ARG BB, DM 2 ARG BB r) b fl PRSI BT HE — 0 2 BRAE Hhds 2 A 00 A2 BR T
I LR R SRS AT E L KA R IR S5 =R IELL, Frig
AHAERLE 30 PN HIFTA DAL LS AEUE. SR e LT 1, mEEwE 1-5,

sy R BAER T RRER A SO FI AR HE T L se s, BARTEA TS L
AR [11].

5) Giit2E7ik ik B — SR AR PR IS BE 12K SPSS 24.0 AT G810 #, HhIE
TR B bR Z TR, WASTRA “PUa 47407 [Median (Q1, Q3)]& ;1T RIF A IEA DA fl
T3 ZEFER R R ZLIA) EL R ST AEAS € ARG, 4H PN TS ELBCR IS € A58, NP5 & I R AIAR 56,
PAP <0.05 7R &R L.
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Table 1. Definition of each observation index

1 BYEIBIRENX

THIES, BRME

PR i o™ £
Kyphotic angle VP-T12°

JEEHE R ™ £
Lordotic angle T12 -DM®

B AR 2
Pelvic tilt DL-DR mm

B A
Pelvic torsion DL-DR’®

R A

Pelvis Rotation®

ST FMES S 12 RITYIL KA.
(REIEHEH: 47°~507)
5 12 e 5 s i 2k rh AR T VIR A
(RGIEE R 38°~42°)
B 70 A B G ORRE T K S T (R ) P e 2%
(IE: AmTrh; i HIKTE)
7 A B i R T TRV 2 (T ) (R R L L%
(IF: ARG FBEL T s mi s e ARk BBikg 17 8 i F)

AR IE LRARR T W S LR AT e o
(f: AfwiA)e, SRR i AmART, Sk e iehk)

B IE Step length (cm)
5% Step width (cm)
#5365 K Stride length (cm)
HG IR 8] Step time (S)
#5351 1] Stride time (S)
451 Cadence (2¥/min)
¥ 37 AH Stance time (s)
HEFNAH Swing time (s)
AR IR AL ASI

— 2 BRI I B L ER 2 18] A ER RS
PR 2 ] FTERES o
— 0 ER Y [FI 2 BRE AD J H R
— O AL BRI J B0 A2 BRAE b F e 1)
— 0 ER R [F ] 2 BRG 2D T B[]
o phia i L
(7 0] J R e 81 A2 20 0 b O T )
(7 0] J 2R 12 3t 281 A R S T TR

AS| = | (FASCHEMHA — BSCHEAAR)*2 (ST + B SCH#AHAT)*100%

vertebra prominens(VP)/\-—*

" kyphotic angle VP-T12

lordotic angle T12-DM

<« \_ estimated height of T12

\—\_ Mmidpoint between
lumbar dimples (DM)

Figure 1. Spine morphology
1. BEES
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VP
1 !
| /l
.,._j error of axes ()
—— 3 DR{ i
DLe~4-"1. =771 pelvis tilt (mm)

DM \
SPe, \ pelvis tlt (*)

Figure 2. Pelvic position
2. BRENE

Figure 3. The surface normals of the left and
right posterior superior iliac spines
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Figure 4. Gait phases
4. HISHHE

step length left , step length right

“uopejos
100}

stride lenght

Figure 5. Gait space parameters
5. SETESH

3. &R

1) oy R 4R
a) PIZH—feuE kbR
gt WAHZIRE —BEURLE, ZRIEgit 2 E (P > 0.05), MHZ M AA T k. W&

b) WEITRIAERIEAS . B A E

W% 355 4 o, W67 AT 2R HE F5 o™ AR M FI O A R LS A LR ZE R GiE 2 (P > 0.05),
R R GehrtE, PIAUEREE EHEOE A P4 2R S A 2 A R ZE R A it E L
(P <0.05), HEHKICHT A AL 8 A B AR B 5

c) VAIT RIS HLEL

Wk 5. % 6 Fin, WREESCTTRTAS O B E A AR BB R K, A B BEA . GRS A
Higd, BEANTERBIER, ERAGIYE (P <0.05), HARMHRERTLG R L(P > 0.05).

d) WHALLEITATE AL B A E g

W 7 BoR, BITE, BEBAMEE A MR B AR SRR, ERA SR
X (P <0.05); B ZhH % St e f eUE G 2 (P > 0.05) .

e) WHFAGIT TP A IR
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BT PN, BRI (A E K, /e B SCHEARRCRT IS N, AP R

N, ERAGIHERE (P <0.05), W& 8. %9,

Table 2. Comparison of general data between two groups [Median (Q1, Q3)]
2. WE—RAERIEE [Median (Q1, Q3)]

SRS

ETIp:

Ko DT IR ER BTk

45 SR == BMI
(G| 32 (32, 34) 1.595 (1.56, 1.60) 21.40 (20.70, 25.54)
fe e 32 (28.75, 35.25) 1.60 (1.575, 1.625) 22.04 (20.38, 24.80)
Az -0.779 -0.678 -0.230
P1H 0.436 0.498 0.818
Table 3. Comparison of spine morphology between two groups (X £5 ) (*)
3. PABHERSLE(X £S) ()
25 M f5 ™ A JEEHERG ™ A
T 49.10 + 8.907 41.93 + 9.656
f FR4H 46.97 +7.989 41.43+7.113
t1H 0.977 0.228
Pa 0.333 0.820
W SEREHE, AP<0.05,
Table 4. Comparison of pelvic position between two groups [Median (Q1, Q3)]
= 4. WEF AN E L E [Median (Q1, Q3)]
5 HAMRHEE mm LA ey 2N
Wt 3(1.75,6) 1(1,3) 3(1,4)
fi R ZH 1.5(0, 3) 15(1,2) 1(0,2)
Z1MH —2.640 -0.546 —2.843
P1a 0.008 A 0.585 0.004 A
W SEREHE, AP<0.05,
Table 5. The gait comparison of the two groups before treatment ( X+S )
5. RTTRIAESTSEE(X £9)
#H5 (G| ik FE t1H P1a
A5 35 3L A% 66.28 + 3.322 64.32 +3.035 2.394 0.020 A
e B PR A% 32.45 +3.142 34.82 +2.964 —3.000 0.004 A
FEHEFHH% 33.65 + 3.316 35.37 £3.125 -2.071 0.043 A
#2510 cm 35.37 +10.722 37.55+9.179 -0.846 0.401
Fi R cm 34.41 +9.604 37.14 +9.350 -1.114 0.270
K cm 70.67 +19.598 74.69 + 18.291 -0.820 0.416
W SEREHE, AP<0.05,
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Table 6. Comparison of gait between the two groups before treatment [Median (Q1, Q3)]
F 6. JATTAIAA LTS [Median (Q1, Q3)]

2H 5
FE 5L H%

A B ST AH%
FEAEBF%
A9 em

A

e BB TH] s
H G A s
5] s

AR B

N

T FL2H
65.00 (62.15, 66.42)
33.45 (32.40, 35.87)
33.25 (35.00, 37.10)
11.45 (9.85, 12.57)
111.00 (95.25, 120.75)
0.60 (0.50, 0.60)
0.60 (0.50, 0.62)
1.10 (1.00, 1.30)
6.37 (3.16, 9.79)

R
63.30 (62.07, 66.07)
35.40 (32.72, 36.62)
36.00 (33.07, 37.27)
11.00 (9.90, 13.25)
109.50 (102.00, 123.00)
0.60 (0.50, 0.60)
0.55 (0.50, 0.60)
1.1 (1.0, 1.20)
3.65 (1.35, 5.15)

ZMH
—1.198
—1.546
—0.880
-0.177
—0.468
—0.700
-1.279
-1.178
—2.432

Pa
0.231
0.122
0.379
0.859
0.640
0.484
0.201
0.239

0.015A

i SEEALE, AP<0.05.

Table 7. Comparison of spine morphology and pelvic position before and after treatment [Median (Q1, Q3)] (X +S )

T ORTTAIRERERS. B

L E b [Median (Q1, Q3)] (X £5)

25 I T ZIt {4 P&
A fa ™ A e 48.00 (44.25, 56.00) 45.50 (39.00, 50.50) -2.670 0.008 A
JEHERT ™ AR 43.50 (35.00, 48.00) 41.00 (31.50, 47.00) -1.973 0.048 A
B IEMUREE B mm 3.00 (1.75, 6.00) 3.00 (0, 3.00) -1.997 0.046 A
CECEi N 1.00 (1.00, 3.00) 1.00 (1.00, 2.25) -1.335 0.182
BRI A 3.17 £ 2.601 2.90 +2.339 0.543 0.591
i S5VRITRIAHLLES, AP <0.05.
Table 8. Comparison of gait before and after treatment ( X + S )
F 8 ATRIRESHLR(X £S)
i RITH BT A tfe P 1
FE 5T K% 64.28 + 4.013 64.98 + 2.675 -0.832 0.412
3 ST A% 66.28 + 3.322 65.22 + 2.649 1.440 0.161
T B PR A% 32.45 +3.142 34.32+2.84 —2.242 0.033A
B PE A% 34.52 £ 3.705 34.59 +£3.312 -0.067 0.947
TR % 35.39 +4.241 34.88 + 2.625 0.608 0.548
HIEZNHH% 33.65 +3.316 34.76 + 2.658 -1.498 0.145
K cm 70.67 +19.598 77.12 £17.748 -1.504 0.143
R em 34.41 + 9.604 38.59 + 8.299 -2.200 0.036 A
A5 cm 11.51+1.705 11.62 +1.959 -0.200 0.843
H: SiITATHE, AP <0.05,
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Table 9. Comparison of gait before and after treatment [Median (Q1, Q3)]
9. JATTAIR SR [Median (Q1, Q3)]

55 HRIT R RITIE YZ 1 P 1

# B em 33.00 (27.15, 45.57) 38.65 (34.175, 47.85) -1.925 0.054

iz 111.00 (95.25, 120.75) 96.00 (89.25, 105.75) -2.178  0.029A

i P AN 0.60 (0.50, 0.60) 0.60 (0.575, 0.70) -1.910 0.056
BB s 0.60 (0.50, 0.625) 0.60 (0.60, 0.70) -1.081 0.279
PP [A] s 1.10 (1.00, 1.30) 1.30 (1.10, 1.40) -1.972  0.049A

WAARFR R 6.37 (3.16, 9.79) 4.06 (1.63, 6.14) -2.005  0.045A

F: SIRITRTELES, AP <0.05.

2) By R SR P B EA RO, T EEE RS Rk R
BRI AR ) A LR BB (AR, S5 SRR “ =P AL Tk v] S BUHHE T R AEN
BRI RIEN . thah, =M TFIENT LS 38 B K AN FRE R, IX A R AR A EE oGy
PIRMREN o VEANSE RS W 2200 [11].

4. 71ig

FEL R A FE A “CHBR TR ” XA A IR R, (HRTDURES “FihaE” M) R RS
H, w0 CFEEITEET . CCESESHT UK CMERSRT . CBERURT . CBDE” 2. RERRATEEME,
BHEE “HUBESCTTEAL” MG IR RN BAR (RS PRI T “fass” s, B
HERE] “ N E TR R A AR . CHEEEBSRAT, BRI A BT 5 19
HZ HETIRR. 7 “BREEBSRUT” ERANRERRHE, R R4 5 LFERT . (R
) ik “EHEaEsd, MIARE, FORER, FEEERE. 7 RS A SR, PR ESR
NI E R, B IS s 2 B . W EER ] B, AT SRR KRR EE
R HEAYVNARRIRAE T T 5B, ERE/ RS, SEOCEB S E8E, <
BAT AN, AR, AZRMGE” , A IR AR AN T RER RS [14] o AH EIAE G2 9 N AR 5 2
— R, TTERX — R 1R A B R, WA B A TR T DUE1E LR A4,
AN AR BB AW 12 T7 A FAREE A S VIAOG, 450 B =& R AR RE S50, DiRe
S UGB A S R R YR AR R E, X S AT AT R R R BT A K
BB REBEIEA, WAL T H 205 IS 01 B2 e O T i SR o

AR S\ N HEHE ST 1) SO LR AL 55 ) 22 A8 8 RGN )15 R e R R, BEXTEN
AR 2 5T HHE DG HE L A TR AL ORI 78 A TLE SR kR 7 B EE ST B LA E FALAIINE, B T A
Xof Je S R R AR 8 R T AL, I BT AR R R RS 4R 5 T BRI AR ) AR R AL
H BB A VB N R R 2 B R R B RS2 —, BTN, W, 2WiasT. B
FRAZ A AERBIRIZIT 885, AR GEYT RO i 5K BR 258 3R A 1) J Uk (P RS LR 12 T
BOBREY T RPN 2 B X R R ARAE ISR 22 e s, SR RE MR BB R & . ) vp =
BRI BT 77 B FH B3 97 RO PSR R

RWFFE— o AR TEPERBEARUAE T T, 456 B AK I T BER A 96 B o
SR SRS T A R B2 ) B2 4i——DIERS 3D/4AD AL &EH 3T R4 A DIERS pedogait
ASHL G, WS T B B VR T 5 R A R B S AR B T R ) P ) BRI SC A AR Ak
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FRAVA I 08 S T30 T R R 6 TR AR S 8 L iy S B f R B R 22 7 (P > 0.05)
HARM “FHE - BH - T BWEW Y Eadr, 6975 BERMER DA EHERT DA B R EUR R
BRI, ZRA G E (P < 0.05), AT RN, BB ERE, A S AR RT I N,
FOP IR R, B ARIR AR, Z A G2 (P < 0.05). i W i Jit s T80 T HE G
RATEECLAOAE IR AT REIEL “AE - B - T BB A A AR 2R T B T AL H 1Y
KRR XS5 sy “ Rt gie “ =ME AT A S EEE T R A, B
WU BeAh, =R AT LS BUE B0 K AR FIRR R RO RAR, X T RE A AR R 55T AR I R
B ARG

ERERTIR, BAET P ERBAM S SR RIT AT, KB B 56T BRER ST LX)
AR AL ST AR BN, R BRI A O IR RO RAR, H R - A - TR BRI
AAEOHESS Oy REAERT O A A N BRI D] e ST PR A AR AR R B A
TG 5 R o U i e T2 e I SO R O A R N R - A - IR
BRI 15 P BE 216 T BER OCTRE LA AR, ol A i 800 e R 02 7 R R T A A 4R AL 17—
BRI . R TAAT SRR BARAEAT R oo 70 U5 T A S J) e L S FT A B/, o] Jo] Bl 99
A T A FIRE LRI N /12240, (B PRSEBRTE D2 15 -5 T ST FRICHT 78 58 4 — S0 i B8 7 2 1)
AN RV JEE L 778 A LA S e (A oy 5 B3t — D AR

E&UH

E % 3R R 23 4 0 H (NO. 81904316) , [ X b & 245 45 # 5 = 25 #x 1 4k T B (NO.
SATCM-2015-BZ(109)).

SE K

[11 rherpERZAs 2 2%, TICACM 1225-2019 R A Bl R IZ T 1R FGIM]. dbat: HhE B2 24 H ik, 2020.

[2] Mutrata, Y., Takahashi, K., Yamagata, M., et al. (2001) Ofigin and Pathway of Senory Nerve Fibers to the Ventral and
Dorsal Sides of the Sacroiliac Joint in Rat. Journal of Orthopaedic Research, 19, 379-383.
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