of A A A 2% R 2016 AR5 26 B85 8 M1 Chinese Journal of Spine and Spinal Cord ,2016,V0l.26,No.8

B BEAME T AL i AR T A AR I v
R G I 2 AR R AT 5T

RN RRE FEA ERA N 3 E R Tk ANER
(dbm R — B E R 100034 b 5T)

(FZ] BH9 BT O R 78 P A A0 ™ W65 8 5 i 2 B DT IE (B (PI-LL) 5 AR5 I RIT R e R . ik s I
2011 4F 1 H~2012 48 12 J [A] PRLB A2 M A A0 00 7 3% B A7 419 Bt R fil & TR (9 3 3% 42 491 Bl i [R) 3 4
Ph b AT B R U B 15 B A7 388 57 A B R K IE M X 26 R K2 | ic sk AR B LB B LT 4 (visual analogue scale,
VAS) Fl Oswestry DJfEFEMR 74 (Oswestry disability index,ODI) . 54%2% LIl Cobb £ . B % % 41 £
(pelvic incidence,PI) . #k-H {5 & i (sacral slope,SS) . & 7% M &} /1 (pelvic tilt, PT) M §i s (lumbar lordosis,
LL) . M4 #E 5 ™ (thoracic kyphosis, TK) . B % HE #E 157 ™ /i (pelvic radius—T12,PR-T12) Tl & & ffi (T1 pelvic
angle , TPA) F1 % R 1 4l (sagittal vertical axis,SVA). ZEil i & R T ARG AR 2= S ECRMTIRE T 43 10 BB 15 0L
S Wik 26 280 Y PI-LL {F (19 AH 5G4 & AN 6] PI-LL %) 8 2 A 3% i # (ODD) I3 , 85 58 . B3 T 1 4R % 68.8
% o RHTTERAM™N Cobb K 19.5°+5.4° AR U BV I 803 4 6.1°23.5°, 22 5+ W3 (P<0.01) o MEAERT ™ i AR R
Sy 20,7 34.3°, AKRBEVII -2 PI-LL 25 9.0°,SVA AR 7.6cm Wi/ 2 5.7em, 225 RFE (P<
0.01) . ARBGHRAL T LB 10 B, KK BEVT I PI-LL 24 1.0°45.9°, JARA7 6 i L a8 3 32 f6i) , AR W Bl 1y g
PI-LL 2N 11.8°+9.0°, W4l AR [ i VAS F1 ODI ¥4y JC 8 35 25 5, R 3945 2 I 8 2e3% ; 4R J5 VAS A ODI 3
Gy 22 5 T GE i 7 L (P=0.074/0.053) . R J PI-LL 5 AJ5 PR-T12 . TPA SVA VAS 2 ODI & 3 4 ¢ . Rk B 1)
i PI-LL<10°5 10°<PI-LL<15°Pi4lZ [l ODI JF4rJC i 3% 22 5% (P=0.205), {H¥5 PI-LL>15°41 [ 22 5 i 3%
(P=0.010/0.048 ) , 851 : iR S P A FE I W T 28 38 T A VA 7 B 7 T X R AL 014 58 43 Ay o X 1 i B
AJF PI-LL< 15°82 78 B 2R A DT I R 47, A7 Bl T 445 A — 1 4 0 IR - A, 100 385 52 5 A8 3 19 IR R ORI AR i
B,

(RG] A2 80 B AN e UC C (B 2R AL -

doi: 10.3969/).issn.1004-406X.2016.08.06

FE S ES R682.3 X HERFRIRAG A X EHS :1004-406X (2016)-08-0701-08

The correlation study between PI-LL value and its clinical outcome in adult degenerative scoliosis
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[Abstract] Objectives: To investigate the relationship between the PI-LL value and its clinical outcomes
after adult degenerative scoliosis surgery. Methods: 42 patients who received long—segment correction for
degenerative scoliosis between January 2011 and December 2012 in our hospital were analyzed retrospectively.
Follow—ups were more than 3 years. Pre—operatively and at final follow—up, patients undertook full-long
standing X-ray of spine, meanwhile VAS and ODI scores were recorded. The scoliosis Cobb’s angle, pelvic
incidence, sacral slope, pelvic tilt, lumbarlordosis, thoracic kyphosis, pelvic radius-T12, T1 pelvic angle and
sagittal vertical axis were measured. The radiological parameters and clinical function scores pre— and post—
operatively were compared, to analysis the correlation of these parameters with PI-LL value, and the impact
on patients quality of life (ODI) of different PI-LL values. Results: The average age of patients was 68.8
years. Pre—operative scoliosis Cobb’s angle was 19.5°£5.4°,  which improved to 6.1°+3.5° at final follow—up

(P<0.01). The average lumbar lordosis increased from 20.7° to 34.3°, PI-LL was 9.0° at final follow—up and
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SVA decreased from 7.6cm to 5.7cm, the differences were significant (P<0.01). Sagittal balanced group
included 10 patients, PI-LL was 1.0°+5.9° at final follow—up. Sagittal unbalanced group included 32 patients,
PI-LL was 11.8°£9.0° at final follow—up. Pre—operative VAS and ODI scores between two groups were not

significant, but improved obviously at final follow—up. There were no significant differences with VAS and
ODI scores between two groups at final follow—up (P=0.074/0.053).
correlations with postoperative PR-T12, TPA, SVA, VAS and ODI score. ODI score between PI-LL<10°group
and 10°<PI-LL <15° group had no significant difference at final follow-up (P=0.205),
differences between these two groups and PI-LL>15° group (P=0.010/0.048).

alignment during surgical treatment for degenerative scoliosis should be carefully evaluated. Post—operative PI—

Post —operative PI-LL had significant

but had significant

Conclusions:  The sagittal

Chinese Journal of Spine and Spinal Cord,2016,V0l.26 ,No.8

LL<15° suggests matched pelvis and lumbar lordosis for senior patients,

helps to maintain the spino—pelvic

balance, and significantly improves the patients’ clinical outcome and quality of life.
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Figure 1 PR-T12:
inferior endplate of TI2

the angle between pelvic radius and
TPA :the angle

between the line from hip axis to centre of T1 and the

Figure 2

line from hip axis to middle of S1 endplate
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Table 1 The measurement results in patients with

general information
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Table 2 Comparison of post—operative data between
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Table 3 Comparison of post—operative data between

fusion up to L1-2 group and fusion up to T10-12
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T1 pelvic angle T1 pelvic angle
IR AR LA (em) PR ER )
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(D5 L5 41 e P<0.05
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(D4 L1-2 41l P<0.05
Note: (DCompared with L1-2 group, P<0.05
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B3 HBHENO6l XLtk EREMAN 5, INE 1 4582 (PL, & A% M LU, AR
th3SVA, SORFEER)  a AHTIEME LM A E MY Cobb 79 20.7° LL 4 JE 4 5.4° b
ARHIA A A KM 4 PLE Y 28.2°, PI-L1=33.6°,SVA Jy 8.2cm,0ODI ¥4 7y 62.2, FARI7=
KM L1-4 Ponte # , T12-S1 HE 5 HLET Py B € A Al B AR ¢ AR S B AR L 00 32 900 4k ] ™
Cobb [&#f2% 7.1°, LL R i ™ 28.2° d A5 4 4R UKl U5 45 A 4 Kl it P12y 31.8°,PI-
LL=3.6°,SVA 4 1.8cm,ODI #4534 15.6

Figure 3 6l-year—old female patient complained back pain for 5 years, exacerbated for
1 years(PI, pelvic incidence; LL, lumbar lordosis; SVA, sagittal vertical axis) a Pre—oper-
ative lumbar X-ray showed scoliosis Cobb angle was 20.7°, LL was 5.4° kyphosis b
- l.? 4 Pre—operative full-length X-ray showed Pl was 28.2°, PI-LL=33.6°, SVA was 8.2cm, O-
@ Al DI score was 62.2. Surgery procedure was L1-4 Ponte osteotomy, T12-S1 pedical screws
fixation and bone graft fusion ¢ Post—operative lumbar X-ray showed scoliosis Cobb angle was 7.1°, LL was 28.2° lordo-

sis d At 4 years follow—up, full-length X-ray showed PI was 31.8°, PI-LL=3.6°, SVA was 1.8cm, ODI score was 15.6

£4 EEARTRABHEGESHMINEE TSN WP iR R, ORI P O 5 R 1Y

® TR SHE BV R, B8 KR 3 M AE
Table 4 Comparison of radiological parameters and H /N, A T R T AL TR R s 2 R
function scores between pre— and post—operation 'ftfé'*ﬂﬁ%ﬂiéfﬁ?#ﬁj]}(qz?ﬂ}{k?& , B B .
Prc—jij?aliun Post_fp’iaﬁon P A J o RIS A5 DG T Ak A R B ity AU Hrp
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PR WEA T AR BT L (AR A
Sacral slope 23:83 565 Pl 2 K, SRR X T 8 AR A T
Ramam©) 22.7+10.0 18.9+8.47 30°~85° 2 1] , 1IE 1% (0 FEMERT ™ 1Y 65% 4B /& T
BT ) 074120 2434010 JEHE RS B TT SS {5 T EMERY IR AHSE . PT{H
P ,‘ SN AU IR 2P 3 50 1, P
Thoracic. kyphosis 22.7+6.8 27.1+8.87 HZ W9 K, SS AHRE /N . Roussouly 28R 4 PI
AT HEICRCAA() 226125 9.049.7" (ELHS T 5 A R AR BN £ 4 o IV B fIK PT 4 AH 1
i) 67 4sl1 445710 HAE 5 o %Hﬂ%*ﬁﬁﬁ& FFFIJ;“F‘@:C:J\ ,ﬁ'ﬁ%%iﬁi&ﬁ% , Lﬁ%}
P s e PI ZE*H@H@WE\&%HHEWHU&HHEZ@?C,ﬁﬁﬁﬁﬁ
T1 pelvic angle 810 ==l IR o Zhu Z5UO5 38 N PLAE B B4 A A AN, 3
sﬁﬁ%ﬁ?ﬂfﬂg 7.6+4.5 574387 {H 44.6° , A58 PLIME N 43.3°, 52 M,
VASITA 6riln 2300 PI-LL S 1 B Z5 EEAE AT VE RO s 0, SOk
P ,, 5 A A X2 0 TR 43 MG, A5
ODI score 52.0=9.6 2711510 XN 2N R PI-LL H 5 AR J5 v 51 Fl
(D5 AT H#2P<0.05 VIB VAS #1 ODL 373 52 B 8 1EAH G, 278 AR5 1k

Note: (DCompared with preoperation, P<0.05
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Table 5 Comparison of radiological parameters and function scores between sagittalbalance and sagittalunbalance group

AR i 4 PUSTESIE |
Sagittal balance group Sagittal unbalance group
A ARG A ARJF
Pre—operative Post—operative Pre—operative Post—operative

B AR (Pelvie tilt) (°) 14.2+7.6 13.9+5.1 25.4+9.2V 20.4+8.7V
5 ™ (Thoracic kyphosis) (°) 24.0+7.1 28.9+10.3 22.2+6.7 26.5+8.3
7 EAEVC R A (PI-LL) (°) 8.1+8.4 1.0£5.9 27.1£9.9% 11.8+9.0%

J% R 3 4 (Sagittal vertical axis) (cm) 2.6+1.3 3.9+1.6 9.1+3.9% 6.2+4.1
VASPE43 (VAS score) 6.2+1.2 1.5+1.3 6.3+1.3 2.5+2.2
ODI¥-43 (ODI score) 50.7+10.6 20.4+10.1 52.4+9.4 29.1+15.9

FE (D5 [A) I ) 55 2 IR 437 P 45 26 H 4% P<0.05

Note: (DCompared with sagittal balance group at the same time, P<0.05

6 AREPI-LL 5EMZEFSHINIIEETSH Pearson X 547

Table 6 Pearson correlation between radiological parameters and function scores post—operatively

JEL 4 i 1 L 4y S BEN 1 ) .
iy REIEHE  WHRAGON g KREAE g ODIFF 4
Age %FELTE Pelvl(;Hr gdlub T1 pelvic angle Sagittal .Verllcal VAS score ODI score
- axis
B 1 0.055 0.099 0.092 0.007 0.276 0.4327
Age . —VU. . —VU. . o
AL 45 i . . 5 ® o
A ﬁnﬂglﬁ% B {0 1 -0.736% 0.773% 0.710% 0.446% 0.397%
L S R \ . . N
lﬂﬁiﬁﬁrﬁﬁfﬁz 1 -0.797 -0.725% -0.4522 -0.3617
. l’mp‘el i ile 1 0.8752 0.6762 0.6142
SARTE F A
Sagittal vertical axis 1 0.713% 0.628"
VASIT 43 &)
VAS score 1 0.868°
ODI 4y 1
ODI score

i DFR P<0.05, Q%% P<0.01
Note: Mmeans P<0.05, @means P<0.01

ST AR I (9 1 2 — B S 48 % T AR RO 3
M o K B R DRASL P-4 2, A i 2 2 i R R K R
(1 FEEAFE ph 24 P38 ORI, Xl TR A 2 7 T A

®7 AR PI-LL LEAAKEF VAS 45 & ODI if
FHILLE

Table 7 Comparison of post—operativeVAS and ODI
scores between different PI-LL groups

VASPFS> ODIPF 43
VAS score ODI score
A# (PI-LL<10°)
Group A(n=21) 1.9+1.4 23.6+10.6
B41 (10°<PI-LL=<15°)
Group B(n=10) 2.3+2.5 27.9+20.6
C# (PI-LL>15°) 31+1.97 13.0414.192

Group C(n=11)

(D5 A 48 P<0.05:25 B 411L4E P<0.05
Note: (DCompared with group A, P<0.05; @Compared with
group B, P<0.05

e B T A TR o R A R T AL, T
EERE 2 I B NG IFRE, b T
FABF ] AR A i, ARy S R Aok i
AR T 3, 7R T T AT A B R T ok S R T
T T 1 Uk 20 A ™, 38001 2 bR AT il 2Rk A2 A o
LR R, X TFRABSEREFR, A
2% 1) H 35 AR5 A7 AE SRR 1E - A7, 2 AR AR
PO R 38 B IR R AL A it v, PRLAE AR
HTH30 B Rz 78 53 2 B RO RS, A K
PI-LL 7] &7 5. 77 fi b ik 38 R i 75 22 104 I A 5 2
JE%0 ., Berjano FUSHA SN BRAHAY LL=PI+10°,10°LA
PR R IE A JE L BE AR A R B AR A . T
AMREY PAE 22 555 K, Schwab 2 Hi X% T PI{E %
NEY R T B LL {83 PI{E (LL=PI+10°) , 1
XFF PLAEAS K % LL {5 n] W& /N T PIE (LL=
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PI-10°)™1, SRS—Schwab Jili A i I 43 74 ol
PI-LL 1E J R AR AL AE IFE 2 51,0 <10°,+:10-20°,
++: 520000 AR ST AR KA AR 5 PI-LL 1
11.8°, WE/NTFHAM 1.00, {HF LM
VAS P43 B ODI WA B8t it=4 5%, B filidk—4
MR B 7 MR DT LS O, B AR S PI-LL 40 8 <
10° .10°<PI-LL<15°Fl1>15° =41, %53 W /R PI-
LL<15°0 W 41 [0 D) e PF 43 TC 1 2% 25 5%, 11 24 PI-
LL>15°6F,0DI #7453 B i F+ 5 . VAS %43 PI-LL<
10°F1 PI-LL>15°2H 2% 5 . % , 1l 10°<PI-LL<15°
A PI-LL>15°W 4l [a] G 2 35 22 5, X vl pes&h T
10°<PI-LL<15°F1 PI-LL>15°M £H (1) k¢ A & %5 /)N
N, BT E R PSS R A/, Beks
AhCEE RS 5 LL=P1+10°H F B A B &1
MRIGFRATA G, X T A7 B AN N o i i B i
T | 3R BT 4 B 1 5 19 B, 38 0 9 & 1 & R
R ARG IFH PI-LL<15°, 2% 1 ODI 351 i
RRATG, AT AR A A0 2 08 e PRI o

MR NEAEFT AR B S, BHE S )
(R ARAZ AL U 55, B A S o7 A 2 BB i 34
AT G BHEG BRI 4.4°, Yang
SRR T T B AR ATE LL-TK>0042 /1R J& 38 2 1R
15 BRI, Mendoza—Lattes 2548 LL-TK /)
2 3T g 28 S JE 1™ (proximal junctional kyphosis,
PIK) I fa B R ™, AWFs bR J5 TK ¥E/N T
LL, $& 755 fi BEEHE fih 2 Jm 38 R 47 o AR5 B 5
I FR I 2 6 R AR AN S8 3 Bl B TR S0, AT ek
ok o e 7 5 B8 S DA M ) T 0 A R S
e HE J o ) A B P R B A S o PR 2
Je i K B T B Y LL R AR, Diebo 4548
Hh 25 A R ok T S A 2 LL=(PI+TK )/2+10°1,
PRIt >4 A J T J o7 15 4 A 22 B oy 3 2 VI B
W5 55 R R A R A 1 K R O

SVA JZ 32 Al i 0 W7 2% FR A 3 1A SF- 15 1)
WARFZH, DT SCERHE SVA>Sem I 835 1)
DIREVE 23 AR, AS A 5205 ) AR 5 A Uk Bl 7 B 1
I SVA R 5.7cm, R J5 SVA W38 N5 Ha k5™ 5
A O, 53 AR A SR i R S LA )
BT eI S SVA B R % L AWF5E bR
T 9 R ASE P 47 4 0 2 465 20 R I R UK BE ) (9 SVA
{H5r 510 3.9cm 1 6.2em, BAR KR MHTH A TG SVA>
Sem , {H P2 18] 09 I RYT 2000 B35 25 5, $ /n B AR
R X T AR B R AT 1E - A R A v T 87 B

RIGFRATI L, BAE ARG 5 14 2 R A 1
73 B B B0 R 1 T ARYT AR kA SVA A —
SE R SRy B, S BE A B A& A1 1 1T AS RS2 17 Jeg 3
AT 1 22 S8 O AR S s B RS e A
W REHERE SVA<Sem , (HIG R AR 3T , K L PFAh
ARG R ARAN - A5 RS B AS L B SR SVA — 3
bR, R 45 A PI-LL A S H A S 5025 4 1

PR-T12 Il TPA J& 5 W 1 4 3% 42 1) O MR
PEBE, PR-TI12 254 VB AE A ™ A1 25 0E 5%
SCHRARGE IE H A5 LR >70024 i TPA 2545 M FL 4K
RN B A, IE R I 0 <20°1 ) PR-T12 Fl1
TPA 5 PI-LL SVA .ODI W43 A M, RGH
B SE ZE I, I DR A mT i B 0 A A -
B SR HTARZS . PI-LL 38 a2k FE A 1E 0 37 A
RIAT 75 5 b 000 6 O A LA R A o T
TV 0 BE B, X T F AR J7 R0 i A 48 = 8 3, IR
fifi % PR-T12 fil TPA #if#, HHjX T PR-TI12
I TPA B I A2 FH i 38 A X 520 | ot 5 Bk — 25
RIS IE S LG PR 5L,

IR AR VR A B DR SFIR YT AR R G A R A
FRRETR: |, EL TG 32 el A0 2B A28 A AR, ok o7 1 il £ 1 e
WA, XA AE R TR A YT AT LU
S TR B 1 A T SR T SRR A AR A 1
A ™ Bl A R B F AR I & RE IR 18% ~
58.3%1, AAF G 3 ] B PIF 1 558 AR JE AR K
Bfiv PI-LL #>15°, T PI-LL<15°f1% i 3% h 8 &
R PIF BL4: . 4278 PI-LL AVCHEA] g2 PIK F1
PJF (FG R K 5

M T8 E R AT IF R B AT B % (bone
mineral density, BMD )£ 4 , [ It 4K BMD 448 A
A T ) N ) T X R = W N S N S
FrNBLE IFRE M 0L, ARG A sh A WA JAR AT 45
SR AL, BEVI ARG SRS-22 SF-36 % F-4r
RGN ARSI Z A4

gi b ek, ARARMEE ALY B T ARR YT
B SR A B FE A PEAS , RS PI-LL 55 %
ERENIRE R EA G, RJF PI-LL<15°4&
TN E AR IEME AT DCC R AF 6 AR R Rl R
J AEAE 5% BE 18 < RV 1E - BB AR AR R A 1 F R
Ik, A AT AR B PT-LL 33 AR v 7 o 8 A A
AOOE, BT A E TR T E,
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