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[FEE] B850 b M BEHE B B H P HE R 45 8 3T (OVCFs) B3 0 - 2 2 IR S AR 2 0, il A2 0 1Y
TEIT AR ALK . AR AT 116 B EHE OVCEs & Bk (M IEAE OVCEFs 41) , B8 BT 102 BB 5 sk A% i JE
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), G IIEME OVCFs 4185 JrfefA A it o 728 B A AT X 28 R 1 00 45 4 IR A7 2 80 I o i o™ £
(TK) Ja S5 A (TLK) JBEMETT M/ (LL) R85 (SVA) T1 B 2 (TPA) B A S5 f8 (PL) LB 2 A
(PT) HE- 04} 11 (SS), H-4T Oswestry U BE B i 485 4L (Oswestry disability index, ODI) ¥ 43 0] & 2%, 43 b7 3 41
(6] 245025 5 A5 LN S8R W AE S o DUE R 0 R 17 0 5 B oA R 0 LR A o 3 AL 10 Sl 2 i 41 F
M2, 53 gt 3 A e 4050 20 N KO o5 L A3 A B IBEHE OV Cs 41 % 25 i W0 20 5 ~F- A 3724 < IR 432 2 %1 . ODI
O3 B ATHE IR S5 A1 22 5 R 20 9 S 800 A AR CHE . S5 5R 2 (1)3 4H0H] TK \PI 22 R R 4e i & L (P>0.05) 5 ia
JEAHE OVCFs 44 TLK .SVA 'TPA .PT.ODI ¥ K T 514l OP 4, gl OP A K T HEIEFL (P<0.05); Ml
OVCFs 4 LL.SS ¥/ T 8.4l OP 21, f4f OP 24034/ T & i IE % 240 (P<0.05) . ‘B i IE# 41 TPA 5 SVA PI.PT,
SS #13€,LL 5 TK PI.SS #f13¢,PI 55 PT.SS #H3¢ (P<0.05) ; #.4l OP 41 TPA 5 SVA LL.PI PT.SS #13¢ ,TK 5
SVA TPA \TLK #13¢,LL 5 TK TLK .PI.SS #13& ,PT 5 PT .SS #36 (P<0.05); MylEH: OVCFs 41 TPA 5 SVA
LL.PI.PT SS #15¢,TK 5 SVA TLK #HJ¢,PT 55 PI.SS #3¢ (P<0.05) . (2)H#.4l OP 241 Ml OVCFs 412k 4
2N N 53500 R 29.41% 44.83% , B ik 1F B 2R R BUE AT SR P AT L (3) M IEEME OV CFs 2H 1 F- 1l
ML AT 2H 22 45 B HERE BT R A7 LR 4 R 37.5% .67.31% , B T HEAR 23 A o 4e 3T 2E 22 5% (P>0.05) ;°F
#7741 TK . TLK .SVA TPA .PT ODI ¥/ F 4% #3741 , LL .SS )k F 4 # W41 (P<0.05) , Pi £ 1] PI 2% R 483t
23 X (P>0.05) ; F- 4 7 41 SVA 5 TPA TK . TLK .LL.PI.PT #1% ,TPA 5 TK.TLK .LL.PI.PT.SS #5 TK 45
TLK .LL.PT.SS #3¢, TLK 5 LL.PI.PT #2¢,LL 5 PT.SS #15¢,PT 5 PI1.SS #1236 (P<0.05); KAli4l TPA 5
SVA LL.PI .PT.SS #156¢,PT 5 P1.SS #13¢ (P<0.05) , €538 - M EME OVCFs 35 M 5 ™ AR ™ 2 2 2 80
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The study of sagittal spino —pelvic parameters in thoracolumbar osteoporotic vertebral compression
fractures/ WANG Junkui, LIU Hongjian, KOU Hongwei, et al/Chinese Journal of Spine and Spinal
Cord, 2016, 26(5): 408-414, 427

[Abstract] Objectives: To investigate the radiographic features of sagittal spino—pelvic parameters in thora-
columbar osteoporotic vertebral compression fractures(OVCFs), and to provide references for clinical treatment
of the OVCFs. Methods: This was an analysis of 116 patients(the OVCFs group) with thoracolumbar OVCFs,
102 cases without osteoporotic vertebral fracture were selected as the simple osteoporosis(OP) group, 46 cases
of healthy participants with normal bone mineral density(BMD) were selected as the normal BMD group. The
distribution of fracture vertebrae was analyzed in the OVCFs group. Sagittal parameters of thoracic kyphosis

(TK), thoraco—lumbar kyphosis(TLK), lumbar lordosis(LL), sagittal vertical axis(SVA), T1 pelvic angle(TPA),
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pelvic incidence(Pl), pelvic tilt(PT), sacral slope(SS), the Oswestry disability index(ODI) were measured and
compared among the three groups, the correlations of the parameters in each group were also analyzed. Each
group was divided into balance subgroup and imbalance subgroup according to the spinal sagittal balance.
The numbers of cases in three imbalance subgroups were compared. The sagittal parameters of two subgroups
were analyzed. Results: (1)No difference in TK, Pl was found among the three groups(P>0.05); TLK, SVA,
TPA, PT, ODI in the OVCFs group were higher than those in the simple OP group, and the parameters in
the simple OP group were higher than those in the normal BMD group(P<0.05); LL, SS in the OVCFs group
were lower than those in the simple OP group, and LL, SS in the simple OP group was lower than those in
the normal BMD group(P<0.05). Correlation analysis showed that in the normal BMD group, TPA was corre-
lated with SVA, PI, PT, SS; LL was correlated with TK, PI, SS; PI was correlated with PT, SS(P<0.05). In
the simple OP group, TPA was correlated with SVA, LL, PI, PT, SS; TK was correlated with SVA, TPA,
TLK; LL was correlated with TK, TLK, PI, SS; PI was correlated with PT, SS(P<0.05). In the OVCFs group,
TPA was correlated with SVA, LL, PI, PT, SS; TK was correlated with SVA, TLK; PT was correlated with PI,
SS (P<0.05).  (2)The imbalance subgroup was found in 29.41% of the simple OP group and 44.83% of the
OVCFs group.
showed that:

(3)Differences in the imbalance subgroup and the balance subgroup of the OVCFs group
the multiple—level vertebral fractures were found in 37.5% of the balance subgroup and 67.31%
of the imbalance subgroup, no difference in the distribution of fracture vertebrae and Pl existed between the
two subgroups(P>0.05); TLK, SVA, TPA, PT, ODI in the imbalance subgroup were higher than those in the
balance subgroup, however, LL, SS were lower(P<0.05). In the balance subgroup, SVA was correlated with
TPA, TK,TLK, LL, PI, PT; TPA was correlated with TK, TLK, LL, PI, PT, SS; TK was correlated with TLK,
LL, PT, SS; TLK was correlated with LL, PI, PT; LL was correlated with PT, SS; PT was correlated with PI,
SS(P<0.05). In the imbalance subgroup, TPA was correlated with SVA, LL, PI, PT, SS; PT was correlated with
PI, SS(P<0.05). Conclusions: When the correlations of parameters of thoracic kyphosis, lumbar lordosis and
pelvic are lost in the thoracolumbar OVCFs, sagittal spinal imbalance is more likely to occur in the
thoracolumbar OVCFs, the different surgeries should be adopted according to the sagittal spinal balance.
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tures, OVCFs) ¥ J7 2155 J7 T A9 fF 58 IUAS 48 R 3k i |
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HHERE AR A e M MESS B IR Tk B Ak K
PEFUR IR DI RETCHEAE | 2%l B A g B H At J5t [
TSk SV T A P DR 2R A5 5 (3) 9 A1) ¢
BHoE R, HEBRARIE : (1)AF <55 %/ 5 (2) % 1k bR
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{% (Dual —energy X —ray absorptiometry,DEXA)
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(67.96+4.92 %),

BEH 102 22 DEXA BH 812 Wi o~ 5 o1 i A
i AR T AR AR S B Gl BT A X B A (4l OP
), 35 6, % 67 ] ;iF it 55~78 % (66.16+
513 % ); B JE T HN-3.8~-2.1SD (-3.05=
0.31SD), 46 {5l [F] 4 #% Br 42 DEXA a0 19 & 1
AR RS R IR (B IE
), B 16 6, % 30 4 ; 4F i 55~72 % (66.22+
4.53 %)% E T {6 4-0.91~0.47SD (-0.27+0.35
SD), 3 4IA4E Y (F=0.193,P=0.825) % 5 53 #i
(X2—0 03,P=0.998) L4t it 22 = ; My lEEHE OVCFs
HEHEERA OP AEBE AT HER (¢=
0.039,P_O.932), WA 2 8 B /N T iR R A
(P<0.05) . il 3T Oswestry T RE B A5 45 2L (Oswestry
disability index,ODI) PF43%F 3 4147 7] 45 4
it W EHE OVCFs 4B T HER A1 i .
1.2 F AR SR P P A v B P03 21

AT AR ) bR . (1) R E T
A7, JCRUEE Ik A B XU e it AR A% 2 3y 2 AR T
M, 5 W) Ay A5 (2) J MR TR £ (sagittal vertical
axis, SVA) A . B AE &K AM AL X & SVA<Sem 4
HHESRARDL T, 75 W) Ry S A, S M ) 42

Aok S T DI A2 A SR i A B Uil

of L1 and Sl1;

body and anterior superior corner of the sacrum b TPA,
femoral heads and a line from femoral heads to the centre of S1 endplate ¢ PI,
upper plate of S1 in its middle and the line joining this point to the bi—-coco—femoral axis; PT,
vertical and the line joining the middle of the upper plate of S1 to the bi—coco—femoral axis; SS,

horizontal and the upper plate of Sl

Figure 1 Measurement of sagittal spinal and pelvic paramerers a TK,

SESE R, X WA BRI ES RAT — Bt o b e R
B (1) FIARE (2) [ 1 S0 7 DAy O DR Az - A 14 B 5
X4, J7 PO BEE AL 75 W AN R, MK
WHLAE 3 IR G R R A 20 P-4 2
1.3 R

JIT A WFGE R QAT uli ST A AR IR X 2k
R, B IR SR MG — RS [ AR
ST, FEMR R ST EOCT, XUH SR, B L B
i, 60T W i R 450, SR HIFRBE NI AR VAR
515 &4t (picture archiving and communication
systems ,PACS) i i, ff i R A &= B H - &K
RO SE(E 1), BEHRRCSEALHG . (1) Mt
J& ™ ff1 (thoracic kyphosis, TK) , T4 #E{K I 24 5
T12 HMEART Zeti 8] 2 £ 5 (2) B S ™ £A (thoraco—
lumbar kyphosis, TLK),T10 #{& I 2z 5 12 H#E
PR i ] I £ 5 (3) BEHETT ™ A (lumbar lordo-
sis, LL) , L1 HE(R B 2H0 5 ST HEM B2 A ) e A
(4) RARTH F- 15 (sagittal vertical axis,SVA),C7 4}
MY Sl 5 B4 ny/KFIEE LA THE S
EAETT N IEE, RZBE (5T &M (Tl
pelvic angle, TPA ), T1 #MEAR I ZHz v o 5 5000 %
Bk A RELOM ST R 2R G 5 R Sk R
LRZ MBI T ESEC (1) B EAGH (pelvie

Bl 1 CHH-F AR S E I R a BOHERT ™ £
(TK), T4 HEUR 2005 T12 MER R Lt al e ffr 5 Wi i Jm
M (TLK),T10 HEfR B4R 5 12 HEfA T & AR 7] 2 £
WEHERT ™ f (LL), L1 HE AR E&M S ST HE A &R ) e
i1 SR 5 (SVA),C7 By 4 5 S1 G R4 KF i
B b TL M (TPA), T HEMR I ZeMR o 5 8000 #
Sorp LR ST R PG 5 R Sk b SR Z R
Jef e BAAAR (P, 4 ST LA AT iR
ST b2 Hp g 5 XU B S v 328 26 T 1) e £ 5 i 3 0
BHA (PT), ST 2 v a5 15 05U B B Sk v i 3 28 5 4
2R Il 1 Je A B BB A (SS), ST 2 15 K - £k 1) Y
A

angle between the

superior end plates of T4 and the inferior end plate of T12; TLK, angle between the superior
end plates of T10 and the inferior end plate of L2; LL, angle between the superior end plates
SVA, distance between a vertical line through the middle of the C7 vertebral

angle between the line from T1 to
angle between the perpendicular to the
angle between the

angle between the
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incidence ,PI), £ S1 &M SrfgaE4 5 Sl
A RS U B Sk i R LR TR e A 5 (2)
BAMARA (pelvie tilt,PT),S1 2R 55 W
1 B 3k v R R SR IR R A AR 5 (3) HE B
#HA  (sacral slope,SS),S1 24 5 /K28 8] 1)
S o PRI 53 P E TSN DL BUE T 43 )k
71, 85 R B e %
14 Giiteaatr

I I SPSS 20.0 e 343 #r , 3 L1 - &
JARALZHL ODI PV 53 1Y He R FY LR R 5 2243
BRI LY g A6 56 5 M A OVCF's 2H 1Y -1
EZH SR A2 SRR ] R FH ST FEAS ¢ A9 56 5
THECHERLER R TR B s Pearson A OC 4 A5 56
M BB S E ODL WA A etk . —
FVE S BT R H— B, 1155 Kappa 2L, 4
Kappa 52 (50,75 I 210 £ BCIEHAR 4306 2 1y —
RS, KK E o fEBOBUI 005,

2 HR

VR AT 15 A T [ X A O R A P ) 1)
— A 93.18% ,Kappa £ %K 0.804,

3 2B R B A R S B0 R 25 R &% ODI
R ULFE 1,3 46 TK Pl 2% L4t E X (P>
0.05); MagfEHE OVCFs 41 TLK SVA \TPA .PT .ODI
YIRF sl OP 4, 84l OP 413 KT E % 4l
(P<0.05); MiEAHE OVCFs 2 LL.SS 4/ F ¥4l
OP 41 , 5.4l OP 40 ¥/ T 5 & 1 % 41 (P<0.05) .
MR E 2, BRIEFH TPA 5
SVA .PI.PT.SS #H3¢,LL 5 TK PI.SS #1% Pl 5

PT.SS MK (P<0.05); 4l OP 41 TPA 5 SVA
LL .PI.PT.SS #1 ¢ ,TK 5 SVA TPA TLK # %,
LL 5 TK.TLK .PI.SS # % ,PI 5 PT.SS #H % ,
ODI 5 SVA [TPA .TK .LL PT #H 3£ (P<0.05) ; fig
#E OVCFs 41 TPA 5 SVA LL PI PT SS #H5¢,TK
5 SVA TLK #f 3¢ ,PT 5 PI.SS #H ¢ ,0DI 5
SVA TPA . TK .LL PT #H3& (P<0.05).,

ol OP 2 W FEHE OVCFs 418 H: 4R A1 2
- s 11 & AR R 4 B 29.419% (30/102) \44.83%
(52/116) , 2= A e it 77 3 L (*=5.497,P<0.05) .
B IR 2R R B R AR R

JREAFE OV CFs 4 1475 741 2 1 W 2H 2215
BOMER B I B & Fe )53 00 37.5% (24164 ) |
67.31%(35/52) , 22 7 A Gt & X (*=10.199, P<
0.05) . V- M. 2H 5 AR o3 A . TS5 2 i, T6 2 4],
T7 3 %1,T8 4 1,19 8 #,T10 3 i, T11 10 f,
T 12 14 #],L1 27 #,12 12 4] ,1L3 8 fi] ,14 2
i, 15 2 151 5 2% 4 S 28 B P HEAAR 53 A . T4 1 491, T5
16,76 2 1,17 4 4,18 8 #,T9 6 {4 ,T10 2
1, T11 16 1, T12 22 f,1.1 27 5] ,1.2 20 i ,13
14 4,14 2 4] L5 2 45, 9020 B A 14 43 A
Giit# %57 (¥*=6.701,P=0.949) ,

W NEEAE OV CFs 4147 3720 2R A 7 20 2% 4R
i Z%0.0DI 550 0L 3 3, WiZH) PI 2R3 K40t
228 X (P>0.05) ; - 7 W41 TK \TLK .SVA TPA |
PT.ODI #)/NF AW 41, 1L SS 4K F 2 i 7 41
(P<0.05) , FHCHE P 4s R LK 4, P 41 SVA
5 TPA TK TLK.LL.PI.PT # 3¢ ,TPA 5 TK.
TLK .LL.PI.PT SS #15¢,TK 5 TLK .LL .PT.SS #f

#1 OVCFs4A . B4 OPASBEEREHEF-BEX RIS EH K ODI (ws)

Table 1 Spino—pelvic parameters and ODI among the three groups

£8 5 n TK() TLK(®) LL()

Bt IE R A
Normal BMD group

Hali OP 21
Simple OP group

OVCFs#
OVCFs group

Ffi 2133

F value

PlH

P value

40.156 90.041

0.120 0.000 0.000

SVA(mm)  TPA() PI) PT() SS(°)

86.103

ODI(%)

46 33.82+8.90 11.54+6.93 48.66+12.03 13.27+21.34 12.11+8.74 49.37+£10.42 20.21+8.46 30.54+8.02 13.62+11.43

102 32.53+8.88 18.50+5.12 36.37+8.99 41.83+17.73 23.29+7.73 48.47+8.77 28.50+6.43 22.55+5.60 29.24+9.75

116 37.86+16.91 27.95+14.49 22.88+13.49 82.85+45.19 35.38+16.02 50.37+9.12 37.64+11.39 14.91+11.79 53.35+16.11

66.493 1.205 63.775 48.226 182.223

0.000 0.301 0.000 0.000 0.000

L TK, B HE S ™ TLK, B B2 5™ LL, BEHERT ™ A ;SVA,CT Rk 5 S JE L2k 0 KF- B3 TPA,T1 B 406 PL & A S A5

PT, & 75 00E A 5SS, #E-E MR ; ODI, Oswestry U B B 5 75 57 4 3

Note: TK, thoracic kyphosis; TLK, thoraco—lumbar kyphosis; LL, lumbar lordosis; SVA, sagittal vertical axis; TPA, T1 pelvic angle;

PL, pelvic incidence; PT, pelvic tilt; SS, sacral slope; ODI, the Oswestry disability index
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®2 OVCFsA. B4 OPARBEERAEF-BRARXKMAZSEK ODI BHHE XS

Table 2 Correlation of sagittal spinal and pelvic parameters, ODI among the three groups

SVA TPA TK TLK LL PI PT SsS oDI
BEER A
Normal BMD group
SVA — 0.473% 0.025 0.061 -0.187 -0.124 0.158 -0.042 0.129
TPA — 0.137 -0.032 -0.152 0.628% 0.390% -0.365 0.116
TK — 0.113 0.410Y 0.027 -0.054 0.127 -0.103
TLK — -0.158 -0.092 -0.022 -0.141 0.120
LL — 0.701% 0.187 0.818% -0.084
PI — 0.726% 0.862% -0.100
PT — -0.027 0.116
ss — 0.077
gl OP 4
Simple OP group
SVA — 0.720" 0.351% 0.266 -0.148 -0.102 0.153 -0.032 0.442%
TPA — 0.401% -0.098 -0.375% 0.799 0.511% -0.330% 0.469"
TK — 0.255 -0.4827 0.045 -0.131 0.074 -0.216%
TLK — -0.5077 -0.077 -0.065 -0.103 0.125
LL — 0.533% 0.146 0.718% -0.2087
PI — 0.705 0.799 -0.130
PT — -0.085 -0.235%
SS — 0.029
OVCFs
OVCFs group
SVA — 0.665" -0.2727 0.107 -0.072 0.088 0.094 -0.037 0.489"
TPA — 0.135 0.120 -0.3017 0.476"Y 0.488% -0.521% 0.611V
TK — 0.220 0.164 -0.100 -0.135 0.077 -0.296%
TLK — 0.173 -0.115 0.155 0.033 0.177
LL — 0.169 0.106 0.085 -0.5407
PI — 0.604" 0.142 0.099
PT — -0.480" 0.3447
SS — 0.153
7 :DP<0.05
Note : DP<0.05
#3 OVCFs AMTFETA KEITAEHF-BRAXREISH R ODI (xs)
Table 3 Results of spino—pelvic parameters and ODI between the OVCFs group’s two subgroups
2415 n TK(°) TLK(%) LL() SVA(mm)  TPA(%) PI(°) PT(%) SS(°) ODI(%)
Baljf fﬁﬁgmup 64 23.27+8.73 21.08+10.36 28.02+10.85 46.12+20.43 26.47+10.27 49.069.76 32.91+9.89 19.97+9.05 46.72+13.61
Imba&ﬁ ﬂffﬁgmup 52 54.17£17.44 34.21£16.32 15.04+12.45126.51+22.4747.62+11.77 51.76+10.02 43.22+10.17 8.43+11.12 62.49+14.70
Ff, Eﬁuc 11.114 5.164 5.880 19.664 10.010 1.643 5.522 5.938 6.648
P’; Elgiue 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

%, TLK 5 LL.PI.PT #i2¢,LL 5 PT.SS #12¢,PT
5 PI.SS #15¢,0DI 5 SVA [ TPA .TK .TLK .LL.PT
HE (P<0.05) ; 2 i V4 TPA 5 SVA LL.PI.PT, 3
SS AH,PT 5 PI.SS #H2¢,0DI 5 SVA [TPA \TK

TLK LL.PT.SS 4% (P<0.05) .

Wit

W 25 A 1 A 3 0, A R ) BN TR 7 B IR A

7
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*4 OVCFs AR TEHEITE KETASHE-BRXKALESHEK ODI BRIEXED T
Table 4 Correlation of sagittal spinal and pelvic parameters, ODI between the OVCFs group’s two subgroups

SVA TPA TK TLK LL PI PT SS ODI

- 7 37 21

Balance subgroup
SVA — 0.721% -0.396% 0.498% -0.305% 0.537% 0.4307 -0.131 0.4267
TPA — -0.473® 0.5927 -0.562% 0.7447 0.6037 -0.4307 0.6357
TK — 0.5807 0.6447 -0.169 04117 0.323% -0.3027
TLK — —0.489% -0.369% 0.329% —0.046 0.2547
LL — 0.182 -0.351% 0.383% -0.327%
Pl — 0.5697 0.139 -0.113
PT — -0.416" 0.2677
SS — 03117

A WA

Imbalance subgroup
SVA — 0.8177 0.149 0.201 0.102 0.092 -0.113 0.151 0.5277
TPA — 0.163 0.129 -0.563% 0.733% 0.530% -0.577% 0.702%
TK — 0.061 -0.020 -0.132 -0.037 -0.014 0.312%
TLK — -0.103 -0.014 0.028 —0.049 0.2927
LL — 0.032 -0.171 0.125 -0.300"
Pl — 0.3247 0.111 -0.073
PT — -0.576" 0.3147
SS — -0.2897

1E:DP<0.05

Note : DP<0.05

HRE— 1 2R A S 8 e A A AR R B A
AE IR FIGR AR (R R RIS 25 R s, AP oT e
TEEIEE X R, nr R I A S BB - A
FARNE ST W S %8, A B T 54l OP 41 g
e OVCFs 4] 1) L 8 AFEA G P 8 48 A BEE
HE =B 2 % R A 2 B0 5 0 ) B 2 58080 A S 4y
BT B 5800 AT 5% v 1) 2 OE 4B A - LR
RO SHIEGITF 2R

B B AR AR DI A, Bl A 2%
AR RRAR A A T ) 2 e A O3 AR TR 9 e R A
i IEH AL, 4l OP 418 % B R AR, JOIR AL f1 46
B, BOMES ™ BEHERT ™ B 2 S AR A AR
2, JOARALEE AR, AL Al OP 4, i HE M
OVCFs #H TLK .SVA TPA .PT .ODI 3 X ,LL.SS
W/ PLTK o8ttt o225, B AR AL 2K A 3%
B/

PL A A B A B S B A R AL
A R RS BN BOR B Z IR R, PLYGE T
HEE LA 5 B Sk Z 1) A A B, U K
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