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[Abstract] Objectives: To analyze the incidence of PJK and related risk factors after posterior lumbar
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interbody fusion(PLIF) in adult degenerative scoliosis. Methods: A retrospective analysis was performed on
144 patients with adult degenerative lumbar scoliosis treated with long segmental PLIF from June 2013 to
January 2016.

basic data and clinical function scores included age,

There were PJK group with 43 cases and non-PJK group with 101 cases.
BMI,

diabetes, hypertension history, smoking status, heart disease complications, previous surgical history, hospital

Collected patient

gender, follow—up time, preoperative anemia,
stay, preoperative Oswestry disability index(ODI), last follow—up ODI, preoperative JOA score, last follow—up

JOA score, preoperative VAS score, last follow—up VAS score and last follow—up lumbar stiffness disability
index(LSDI) score. Surgery related parameters included intraoperative bleeding, surgical time, fusion segments,
decompression segments, fusion to sacrum, posterior ligament complex(PLC), osteotomy, screw loosening, broken
rod, cerebrospinal fluid leakage, pseudarthrosis, reoperation, preoperative Cobb angle, last follow—up Cobb
angle, preoperative pelvic incidence minus lumbar lordosis mismatch(PI-LL), last follow—up PI-LL, preoperative
sagittal vertical axis (SVA) and last follow—up SVA. The immediate imaging parameters of the two groups
included pelvic tilt(PT), PI, sacral slope(SS), LL, PI-LL, thoracic kyphosis(TK), lumbar lordosis minus thoracic
kyphosis mismatch(LL-TK), real lumbar lordosis(RLL), real thoracic kyphosis(RTK), real lumbar lordosisminus
really thoracic kyphosis mismatch(RLL-RTK), upper instrumented vertebra slope(UIVs), UIV tilt angle(UIVi),
SVA and C7 perpendicular distance to UIV upper end plate anterior point divided by posterior distance to
was used to assess different
correlations among PI, PT, SS, LL, TK, LL-TK, RLL-RTK, SVA, UlIVs, UIVi and UlVa/b immediately after

surgery. Results: There were significant differences in gender, BMI, diabetes, smoking, ODI and LSDI score

UIV upper end plate anterior point (UIVa/b). The Pearson correlation test (r)

between the two groups(P<0.05). In the operation-related parameters, intraoperative blood lost, fusion segments
PLC,
follow—up SVA were statistically different.

decompression segments, S1 fusion, reoperation,
PT, PI-LL and UlVa/b values immediately after surgery were
significantly higher in the non-PJK group(P<0.05); but SS, LL, LL-TK, RLL, RLL-RTK, UIVs and UIVi

immediately after surgery were significantly higher in PJK group (P<0.05).

preoperative PI-LL, last follow—up PI-LL and last

The multivariate Logistic regression
model showed perioperative independent risk factors for PJK after long—segment PLIF in adult spinal deformity
surgery including: BMI(OR 1.6, P=0.000), smoking(OR 3.1, P=0.016), and UIV slope(OR=2.0, P=0.015) and
PI-LL (OR=1.2, P=0.015). There was a high correlation between SVA and UlVa/b, UIV slope and UIV tilt
(r=—0.93; P<0.001), (r=-0.66; P<0.001) and (r=-0.68; P<0.001). There was a high correlation between UlVa/b
and UIV slope and UIV tilt(r=-0.63; P<0.001) and(r=-0.68; P<0.001). Conclusions: In this study, the
independent risk factors for PJK after posterior lumbar interbody fusion with adult degenerative scoliosis were
UIV slope and PI-LL. UlVa/b can reflect the SVA
situation and UIV tilt, which can be used as a predictor of PJK.

analyzed by multivariate logistic regression, smoking,

[Key words] Adult degenerative scoliosis; Posterior lumbar interbody fusion; Proximal junctional kyphosis;
Risk factor
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o AN AR IEE - (1)1 W0 RNH AL IE 5 (2)
EW>45 %5 (2) e BeER A IR EME Cobb £ =
10°; (3) Ji BEHEMERE A PN [E %2 (posterior lumbar
interbody fusion, PLIF)>3 28 BE, Tl &
Z L5 8 S1; (4) AR5 BEVTIE] =2 4F ;5 (5) A 52 %
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144 9], 73 ARG PIK 41F17C PIK 41, PIK 38 ¥ &
A5 AT i 58 S X R ARTET Cobb f1>10° 0 H A
i3 m 10°,
1.2 WEdRR
121 BHF L TARIEAMEI B v b
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Ui B (9 Oswestry JJ fig B % 458 %0 (Oswestry
disability index,ODI) . H 74 & Bl U} 25 (Japanese
Orthopaedic Association,JOA) 373 ¥ ¥/ PR o A
U PE 43 (visual analogue scale,VAS) Fl 2 HE {5 fiff
P 5% % 78 £ (lumbar stiffness disability index,
LSDD) ¥4
1.3 GEiteEorir

JIr A B e SPSS 17.0 Ge it Mk #4758 1
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WU N Ay S I DR b 35 R I A (A O, 2R
0.3<r<0.5 WP 4%, W r<0.3 W B/ 1
FKtk, P<0.05 A GIHAESR,
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1 RWRAOE A K S 800 7 .C7PL,C7
HEAR A0 i 48% 3 28 FLT (fusion lumbar tilt)
Ay TBEHEMSRE A 5 SVA L Z9IRTH T 55l UTVa
(UIV 5 C7 | &), W UIV 2T
ZniF) C7 WL ; UIVD (ULV 5 [7] —
WG 2SI, A UTV 20 % S 5
] — HER R % 2 [ K SE B2, K, B A )5
M £, K FH Cobb 35 & Sk M T2 M I 20 4R
F R M T12 MR T &AM Cobb i1 ;RTK, 5
B Bl e S5 ™ A, TSk C7 MEDR 1 20 5
i 52 e XA Ak B A AR 1 247 Cobb 1 5
LL, WEHERT ™ A WEAE S0 T8 457 51 2 R
Cobb 3 & 3k M T12 HEf4 - 2p 2] B S1
HE ALY Cobb 1 s RLL, 52 b B HE ™ £,

0k S A0 8 R 5 4 DX AR e KM AR B A B R ST AR AR Z B 1) Cobb £

Figure 1 Whole spine lateral radiographs parameter measurement: C7PL, the vertical line of the cervical 7 vertebral

body center; FLT, fusion lumbar tilt angle; SVA, sagittal vertical axis; UIVa (UIV and C7 perpendicular distance),

measurement of distance from the leading edge point of the end plate of the UIV to the C7 perpendicular line; UIVh(the
distance between the UIV and the trailing edge point), measure the horizontal distance between the leading edge point of
the end plate of the UIV and the trailing edge point. Thoracic lordosis(TK), thoracic kyphosis is measured as the Cobb
angle formed by the endplate of the T2 vertebral body and the endplate of the T12 vertebral body of the caudal side;
the actual thoracic horn(RTK), measuring head the Cobb angle of the maximal vertebral endplate was inclined from the
endplate of the lateral C7 vertebral body to the thoracolumbar junction. Lumbar lordosis (LL), the sagittal line of the
lumbar spine is the Cobb angle formed by the endplate of the head T12 vertebral body and the caudal S1 vertebral

endplate. Actual lumbar lordosis angle(RLL), the Cobb angle of the maxillary vertebral body endplate to the caudal Sl

vertebral endplate was measured at the head-to—thoracic junction

(52.8%) , % 56 1] (56.6%) , F- R AF# 61.0+5.1 %
(48~72 %), BEVINTE 37.6+8.4 ™~ H (23~66 4
H),BMI 4 25.1+5.0kg/m*( 13~43kg/m?) , HERRIA
P[22 4.8+0.7 A7 B (4~6 A7 B ), T i il 5 A
TEREAE BT 0 R 62 1) (43.1%) , MEMRIBUE 2.22+
081 ™ B (1~4 AW E), St dis A 44
(30.6% ), R I A 944.7+684.3ml (300~
4400ml) , T A B [H] 241.8+55.6min (145~410min),
e K% 15.242.8d(11~26d), RJF %&£ PIK(PJK
2H)43 5 (18 2), 75 PIK 41 101 41,

W2 58 5 0 R T — RCRORHRII PR 2 BB D43 1%
BLULFE 1, BEVIEE PES) BMI A 88 b A
KRG L B A Geit2F 22 5, (R4 B I AR 5 2
I e M O RS 65 915 0 B BEAE AR b A
B B[] 35 e 4t 1 2% 25 5% . R HT ODILJOA 453 |
VAS PF 70 FIAR K BE T B 9 JOA 17453 \VAS 1437
YA TG 22 5 0 PIK 2 A v B 7 5 11
ODI #1 LSDI #4312 1% T 7t PJK 41,

WA EFRMESH LR RN FR 2, W

H R T AR BUEE SRETAN B BT i T
I M SE 52 B AR AT Cobb 1 AR WK B 1i Cobb £
HMIARHT SVA 22 R4 it2¢ & X AP B E AR
o i G B T B R R G
PLC #i5  F5F AR % RHT PI-LL A UK Bl 15 B 7
PI-LL A1 A WK BE 5 I () SVA 22 26 Giil 24 &
X

P A J5 B 20 0 5248 2 S 8O B 2 2R L 3R
3, ARJ5RIZ],PIK 4119 PT #1 PI-LL B B A% F )¢
PJK 41, 12 PJK #H#Y SS.LL LL-TK .RLL-RTK .
ULV 3 B UV {54 A RLL ¥ B & T 76 PIK
4 ;PJK 411 PI.TK .RTK 1 SVA 5JC PJK 41 It
BEGIT #2257,

LR BT A R L 4, PIK fERS 0145
PEI BMI, BEJRHE . WM LL-TK UIV 3 B |
UlVa/b PI-LL . S1 @il & & PLC i1 .

Z H & Logistics A& R WLE 5, RJF
FHPIK By R N &R A4 . BMI (OR 1.6, P=
0.000). "4H (OR 3.1,P=0.016) UIV 3% /& (OR
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2.0,P=0.015)#1 PI-LL(OR 1.2,P=0.015),

B B RS B R R DG 43 B 25 R L 2
6, SS 5 PI Z[A] A AH A 5 (r=0.96,,P<0.001) , %
7~ PLR/IMIBSR B ST Y M3 8 ok e s, TK Al
LL Z At A AR = A AH e (,.=0.72,P<0.001) , &
B AR J5 LL K /Mg TK, TK-LL 5 RTK-RLL
Z A AE B A AH e (r=0.99, P<0.001) , 156 BT i
s 7y 1 B 493 4 0 9 RTK-RLL 5 22 L) TK -
LL A 8w AR, — g 00 TK-LL Al AR
RTK-RLL, TK-LL 1 SVA UIVa/b UIV 3% & &
ULV {504} B2 22 8] A7 76 3 e B A OGP (4350 K or=
-0.85,P <0.001;r =—0.78,P <0.001;r =0.62,P <
0.001;r=0.66,P<0.001),SVA 5 UIVa/b ULV 3 &
K ULV i AREBE 22 1) A 55 e B AH OGP (r=—-0.93, P<
0.001;r =-0.66,P <0.001;r =-0.68,P <0.001);
UlVa/b 5 UIV 3 UIV RHE 2 [ 47 78 5 1
HH P (r=—0.63, P<0.001 ;r=0.-68 , P<0.001 ) ; UIV
W B 5 ULV R Z (84 7 1 25 A0 OC M (r=0.84,
P<0.01),

3 g

SCHR iR N A B R S R R A2 B
PIK &N T 6%~41%"9, Hostin %17 PJK
Z bt oE T Z B 1218 BB E 1 K EFE R 6%,
XA E T A1 Sk 38 R R S AR g H

H PJK & Wiks A Cobb 178 4k>15°, M ,Kim
SEULE Ml AT A — UK BA B B9 T R B PIK 19 &
"= %K 39% ., 1 Sebaaly I C# 1 PJK (1) A&
A FIRBN T 20%~25% , I IN R AW 3E N LA K. BMI
Bl 02 £ R OG 1 IRURS: R 2R L IR, SRR LA &
b REEARE 22 SR AR AR HE , SE K il A P [ T BERE i T
PIK &2 JF HACY ml G i b i 18 4% 42 fip
) W ME B S HE P ERR LG BIEEE R PIK R ZE
AR UG R R0 R 280 PIK FEARJS R 2 4~ H Pyl
DL3E o O A I 2 7, 2/3 B PIK R FEAR G 2R 3
A H IR LY, 80% 11 PIK 7EAR 5 6 4~ H i
B O'Shaughnessy %% ILE 5 A J5 4
W ME T R B A PIK B % A SR A, 40 0
18.4%%1 10% . Kim SE'GA N PJK ZEF-R )5 8 Ji N
B S T Yagi SF7HRE 66% 1) PIK £ AR5 3 4~ H
WL ; Wang 45 18 45 1 80%1 PIK ] LIZEAR 5
18 T NBZ Wr ok o ASBIE ST A0 ABIF 5 28 3% 3
144 ] ,PJK %&£k 29.9%,

PJK & —Fhk e rEycis, ARJF 2 452 PIK 1Y
T AR TRL Y A0 56T PIK & A 64 AT fig Y XU 1A
RS, A 5 A ZE 1 AT AT
2GR EL AR SRS R R R I E . e,
%5 PIK B9 XSG A 56, F52 | Sebaaly 25
KIS0 2 UL E B PIK A AR 1S n, B
)72 , Lafage S5R39 — TR 5 & 1L, PJK M 40

B2 BE&ELL,77 % a RuiROL X 8 R /RiBIrEE M Y Cobb £ 14.5° b ARG PI-LL 6° ¢ L2-S1 J& i A
Al P AR 2 F AR ALY Cobb 1 9.9° d ARJS 2 JASIRAL PI-LL 9.8° e AJ& 2 4E 7R LM ™ Cobb ff 8.4° £ K
Ji 2 SRR PI-LL 20.2°, 47 PJK % 4

Figure 2 Patient female, 77 years old a Preoperative coronal X-ray showed degenerative scoliosis Cobb angle 14.5° b

Preoperative sagittal PI-LL 6° ¢ fixed segment L2 to SI,

2 weeks postoperatively coronary coronal Cobb angle 9.9° d 2

weeks postoperative sagittal PI-LL 9.8° e 2 years postoperative coronal Cobb angle 8.4° f 2—year sagittal PI after

surgery —LL 20.2°, PJK occurred
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Table 1 Patient data and clinical function scores

AR J& PJK 4 (n=101) PJK# (n=43)
Variables Non-PJK group PJK group
A Age(ylo) 61.0+£5.29 61.0+£4.55
5] Gender(male %) 60(59.4%) 16(37.2%)"
1A 45 5 BMI (kg/m?) 23.7+3.3 28.5+6.67
il Anemia(n) 16(11.1%) 12(11.9%)
{1 Il & Hypertension(n) 29(28.7%) 12(27.9%)
BE R Diabetes(n) 18(17.8%) 15(34.9%)"
W 18 Smoking(n) 22(21.8%) 18(41.9%)
i Eﬂ-ﬁ
Heart disease(n) 17(16.8%) 9(20.9%)
FARL
Surgery history(n) 19(18.8%) 12(27.9%)
A3 B B 1]
LOS(d) 15.322.7 15.0£3.0
BT 36.67+8.19 39.72+8.60
Folow—up(m)
AH ODI(%)
Preoperative ODI 62.4x2.6 64.0+2.5
R ODI(%) o
ODI at last follow—up 25.148.8 28.5+6.6"
ARG JOA PF4>
Preoperative JOA 5413 5.8+1.1
KUKEYT JOA P53
JOA at last follow—up 2.81.5 3.0£1.4
AHT VAS P 5
Preoperative VAS 6.7+1.3 7.2+1.3
ARUBEYT VAS 1T-5)
VAS at last follow—up 2.9£1.0 3.2+1.1
oo R 2 - .
KB LSDL -4 50513 524170

LSDI at last follow—up
T BMI, 5 & k96 80 (D5 PIK 411 P<0.05
Note: BMI, Body Mass Index; (DCompared with non-PJK
group P<0.05

% H<15%3 N3] 65 % )5 H>55% ., IAb, it
WBEN R Z PIK ST AR A fa s R, Kk, &
BMI 8 1A K& PJK A1 [H % . Sebaaly 5513k #E
PJK J&— R DL 8 2 U R A% R 25% , 9F
HAF I 8 m DL K BMI 3 i J2 58 25 A 5 i XU [
Fo T R i A T 5 | A B R O R
T3 i A Rl 5 A 4 18 7 97 A R i BT, Hostin
SENL B A I PIK & A F 340, {0 Sebaaly 45
FE— I BRI ok e B RE B R L AR BIESE K B
BMI J& ADS #£ PLIF J& & 4= PJK 0 57 & 5 PR 2
(OR 1.6,P=0.000),

O'Shaughnessy 5¢15% BLFEL & 15 B I v HE
B2 MBS R M BOA L PIK B & A SRR (43
54 109%F1 18% ,P<0.05) , Park 25U it i) — 0
WFoE A3 TR E5ie . 55—l Ha 52% #
K Bl G 1 b i ME SR PR AE b WA SR M ME A

R2 BEFAEXSHHLE

Table 2 Comparison of surgical related parameters of

patients
At JC PJK 4 (n=101)  PJKZ (n=43)
Variables Non-PJK group  PIK group
lnlrai@iﬁﬂf;i& o 892.0¢6154  1068.4+818.7"
R Coin) 24254587 240.047.9
Blooﬁgn(s@s)ion(n) 28(27.7%) 13(302%)
e FEM(T) 4.6+0.6 4.8:0.8"
Levglaz giﬁ%&iim 2.1:0.7 2.30.8"
LR RE () 37(36.6%) 25(58.1%)"
FHBERGIBG g0 21(62.8%)0
%ﬁeﬁﬂ) 12(11.9%) 6(14.0%)
Internal oo losening 120119%) 6(14.0%)
AL 3(3.0%) 5(11.6%)
Corchmmin Hoid sk 220%) 123%)
BXT I (B) 12(11.9%) 7(16.3%)
?jpﬂjﬂ ) 11(10.9%) 13(30.2%)"
Pl_eﬂi'szucv‘;“éfflf e 20342.8 20.6:2.8
Lo e Gl ngle 45421 4619
Pﬁ)ﬂig{;‘;ﬁjm 33.5:4.3 35.525.10
Lfff‘ﬁgvfﬁ;%{)m 11.1£3.5 17.4+11.87
;'fji;g@v(emg"\) N 54.3+15.3 56.0+13.5
AWHEYT SVA (mm) 30.9:18.1 69.4£43.77

Last follow—up SVA

I : Cobb i1, IE75 ff1 ; PI-LL, B A 5% 1 - HEHEHT ™ A1 SVA, &
AR T T 2 (D5 78 PIK 414 P<0.05

Note:  Cobb angle;
lordosis; SVA, sagittal vertical axis; (DCompared with non-PJK
group P<0.05

PI-LL, pelvic incidence minus lumbar

PJK 19 &A= 57 T AR K AT 22 5 . Sebaaly 551
KIE L omfh G 2 MR, Ala 2 L HEr
ARJG PIK kAR 23380, Sebaaly U4 57 i
BRI Z A, DAHR R A 3 b R Y 25 4 2
RS KA PIK BS5 K, A 2234 % PIK f& ks [
Rt RAFEGL, HRZAERNTT L i ml &
RIBEMEIAR G T W) 5 G R M55 BT s, i e e
A& FRE Rl e WO B VR R BT BN, E LA
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Table 3 Comparison of imaging parameters immediately

after surgery

5 7 PJK 41 PIK#
Variables (n=101) (n=43) P
Non-PJK group  PJK group

PT(°) 21.0+4.9 16.2+8.8 0.000
SS(°) 33.548.1 49.8+15.6 0.001
PI(°) 54.5+10.5 66.2+11.7 0.530
LL(°) 44.710.8 63.7+18.8 0.006
PI-LL(°) 9.8+4.0 2.5+11.5 0.000
TK(°) 35.9:9.4 46.329.6 0.873
LL-TK(°) 8.8+2.8 17.3£16.0 0.000
RLL(°) 47.5514.2 68.1£5.9 0.043
RTK(°) 42.0£16.0 55.9+12.7 0.790
RLL-RTK(°) 2243.6 555127 0.004
UIVs(®) 112435 13.97.0 0.000
ULVi(®) 13.8+3.7 16.7+5.6 0.005
SVA (mm) 35.6+11.3 60.8+7.7 0.638
UIVa/b 0.903+0.405  0.795+1.845 0.000

T PL B A ST A 5SS, B0 B8 Ay s PT, B 4000} LI, REAE A
S0 s PI-LL, 25 A5 0 —IEARE T A0 TR, B AR o £ s LL-TK, IEAfE
T — B i o™ RILL, S B D00 5t AR A7 4™ 5 RTKC, 55 s i kg e
Ja 1 RLL-RTK, S B 00 42k 2 AR i o™ — 5 B 0 ki A4 5 47

UIVs, b3t B2 s ULV, B St B2 s SVA 0 AR T 20 0%

Note: PI, pelvic incidence; SS, sacral slope; PT, pelvic tilt;
PI-LL,

LL,
pelvic incidence minus lumbar lordosis;
thoracic kyphosis; LL-TK,

RLL:
RLL-RTK,

lumbar lordosis;

TK,

lumbar lordosis minus thoracic

kyphosis mismatch; really lumbar lordosis; RTK, really

thoracic kyphosis; really lumbar lordosis minus really
thoracic kyphosis mismatch; UIVs, upper instrumentation vertebrae
UIVi, SVA,

slope; upper instrumentation vertebrae inclination;

sagittal vertical axis

SCHk Hf & PR Rl A 3] 326 v A AR B 2 PIK Y fE
B PR 0, EX RS LT PIK B & A 3R 38 i al L
T S R S R R P ) T R i R A Tkt
B S I A L A it il A () R [R] K SF- . Sebaaly
S B PIK & A 2RI i il (14,15, S1+ 8%
BB 25 FEABEGE T i M R A 2
S1 /& PIK W fa R 3R Z — B I AN &l 7 A s A
% . Hassanzadeh S5 P14 fdf FH T s A A 429 Bf
ARJGTE PIK & i FHE S AR IRET R G PIK &
AN 29% , —IA W) T3 2 53 ik W AE Rl R
J&i PIK & A 28 1) B AL 5 30 i (58 FH A R 420 A 56
M1 F A58 0 AN E 2 WA T Bl & 4 [
FERRAT, MEAR B R SRR AG, oA Bk gh
o

Lafage Z5284 }i738 PJK 41 F1JC PJK 4 ULV 3
G2 5 8 PIK 41 UIV HAFR B B/ T
JC PIK 4, it & i PIK 41 ULV {514} 5 4 1] 5
J7 o Fe 26 PIK 4B AE 1 i METT 4R H B AR A
Mk %) 56 PIK AL ULV 3R, R T 50 0r
PJK By SZAR 2R B R AR WE 5 09 ULV i &) B2 Fl
ULV 3 B 32 R 5 BIZI 00 4 1 se 18 22 580, AN
T Lafage % 1) PJK Jf & AE AR 5 280 & . PIK
201 ULV 3 B B 25 KT PIK 41, JF BR J5 B 21
HBLE K ULV 3% Wn & AR J5 & I & PIK 1Y
U2 A ULV 3R R 10 2.0 7% [[lE ULV 3
BER B R PIK M A& 5 R 28 2 —J& PR 2 ULV B
JE RN B — 6 B b e LRSS T e
%, X T EEMRETSEAE TS L i C7 LK

F4 PIKMEEZNMER

Table 4 Univariate analysis of risk factors

PfH

B SE Wald df P value OR 95%C1 for OR
P Gender 0.904 0.375 5.813 1 0.016 2.470 1.184~5.150
BMI 0.168 0.036 22.307 1 0.000 1.183 1.103~1.268
Bl IR Diabetes 0.904 0.412 4.811 1 0.028 2.470 1.101~5.542
% M Smoking 0.950 0.392 5.872 1 0.015 2.585 1.199~5.575
LL-TK 0.100 0.022 19.838 1 0.000 1.105 1.057~1.154
UlVs 0.126 0.043 8.412 1 0.004 1.134 1.042~1.235
UlVa/b 1.008 0.451 4.994 1 0.025 2.740 1.132~6.631
PI-LL 0.166 0.060 7.771 1 0.005 1.181 1.051~1.327
LA Al Fused to the sacrum 2.762 1.191 5.375 1 0.020 15.833 1.533~163.548
PLC#i#j; PLC injury 2.351 0.922 6.511 1 0.011 10.500 1.725~63.913

B, BH R EAG T SE, bR i 22 ; Wald, Wald #2568 48314, df, H i

Note: B, regression coefficient estimate; SE, standard deviation; Wald,

JZSOR, HAH HE 5 CT, B A5 X )5 P AR 0.05 182 48 35 1 B

Wald test statistic; DF, degree of freedom; OR, odds ratio; CI,

confidence interval; P value 0.05 represents a statistically significant threshold
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Table 5 Multivariate Logistic Regression Model
B SE Wald dr L OR 95%CI for OR
value
BMI 0.441 0.102 18.583 1 0.000 1.555 1.272~1.900
W2 M Smoking 1.147 0.475 5.838 1 0.016 3.148 1.242~7.980
UIVIEBE ULV slope 0.700 0.287 5.958 1 0.015 2.014 1.148~3.533
PI-LL 0.155 0.064 5.927 1 0.015 1.168 1.031~1.324

B, FE R B THE ; SE AR 2% ; Wald, Wald K 50503158 5 df, A BB OR, FUfE L CL, 8 45 IX 8] 5 P i 0.05 ARG8T 2 19 B

Note: B, regression coefficient estimate; SE, standard deviation; Wald, Wald test statistic; DF, degree of freedom; OR, ratio ratio;

CI, confidence interval; P value 0.05 represents a statistically significant threshold

F6 BRERMEESEM Pearson X RE

Table 6 Correlation between pelvic and spinal parameters

Pl PT SS LL TK LL-TK  RLL-RTK SVA UlVa/b UlVs UlVi

PI 1.00 0.41 0.96 0.43 0.56 0.20 -0.03 0.42 0.35 0.21 0.25
PT 1.00 1.41 -0.33 0.21 0.19 -0.10 -0.27 -0.08 -0.11 -0.52
SS 1.00 0.47 0.55 0.16 0.00 0.15 0.01 0.01 -0.03
LL 1.00 0.72 -0.26 0.47 0.25 -0.28 0.27 0.28
TK 1.00 -0.17 -0.17 0.28 0.30 -0.12 -0.13
LL-TK 1.00 0.99 -0.85 -0.78 0.62 0.66
RLL-RTK 1.00 -0.90 -0.80 0.62 0.64
SVA 1.00 -0.93 —-0.66 -0.68
UlVa/b 1.00 -0.63 -0.68
UlVs 1.00 0.84
UIVi 1.00

L PLE A A PT, B 7 000RE A 5SS, HIR B 3 B Ay s LI, AR 5 o™ A1 5 T, BOAE 5 o™ A1 s LL-TK AR A5 o™ — B 4 S5 ™ £ RLL-RTK, 32 B il
g TP ¢ — S o 0 S S AR s SVA MR T I LR UTVa/b , b Stk 1 20 i 2% o B 400 7 T 28 B 5 /A 2% 50 1) I 3 4 20 B, UTVs, =

S A 3k JBE S UTV, b S A {5 A FE

Note: Pl: pelvic incidence; PT: pelvic tilt; SS: sacral slope; LL: lumbar lordosis; TK: thoracic kyphosis; LL-TK: lumbar lordosis minus

thoracic kyphosis mismatch; RLL-RTK: really lumbar lordosis minus really thoracic kyphosis mismatch; SVA: sagittal vertical axis; UlVa/b:

the distance from the leading edge of the upper end of the upper vertebra to the vertical distance of the cervical 7/the distance from the

leading edge to the far point; UIVs: upper instrumentation vertebrae slope; UIVi: upper instrumentation vertebrae inclination

P 8 R 1) ) — M AR I 2 3 4 B A7 B A A )
AT N R B A B AE | A b i
HE— 2 R, fe & ULV MAHE M k.,
Kim 5 U JA S T wi M fil 45 21 S1 2348 5
PIK (kA2 R, Lee Z52IF 5T Ay b oA 7
L2 DLF A REHE il G P9 18 2 5 PIK Y & AR C R %
DI, Lee 5P ply T Mo B AE 28 501X 1) fiff 1) 2 A A
S HEE BRI AT RE S R 3 RS A,
i 2 58 SR b e — A e Y DX, DA BB S o 30
HERT A — A3 T WSS 2 BB, SIEHEAE
Fb B 118 708 51 5% 5G4 T ) SelfR 8 1) HE S 5 26
=, WaNESE B Ab TF 2 A A BRI M HE A B T B0 04 i
JEI 25 SR My PR Ak S 25 S i M 0 9 7 e
S SR B A P T T L o U S 52 R ALk £ 97

T PIK, MR Lee S 577 BEME AR RL A
P TR, 3 28 A4k i HILARON; ) 0 AT e
SCH M CT A BIHER B ZE A BB S . PL A AR
HORE A SS R BT B 22 B LL
Sl R ERCESIE SIWIOE IR YR N < B S N O S 21
FHUEEEE 8 UIVa/b VR 1Al 4 B AR AP iR
e, i8I AH e H & B, UlVa/b 5 LL-TK \RLL-
RTK F1 SVA Z [l & 2 i A0 % . UlVa/b [A] B
ALl SVA 58 AT ULV EHE 00, 7T LIAVE R &
A= PIK (I A F

Senteler ZEM% B PI-LL %% 5 19 58 & 5 40T
BB AR 0 XU A A G . B Y PI-LL 5
L3 .14 F1 L5 iz 3l 15 Be v 57 9] 7 i 45 77 /9 34
AHE , Sun ZFBUAT Zhang SFP2HRGE T E AT
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() PI-LL PEACAEAE 10°~20° A ATAY I, 10°
~20° 1% PI-LL AT fig & & fF 1 2 RAL T 51 LA ik 20>
PJK & s PI-LL 53R ET#A ) & A R ol F F AR R
P AR SCPERAR s IF BAATTIA R PN [0 8 Bl I AN
JE T E W IT R AE  RR A T R A JE I RS R
AW FE M T £ M & Logistics [0 #5775 H PI-LL
15k ADS J5 I IEAE K BL & 9 B e R &R
PJK B4l S7 fE K 2 (OR 1.03,P=0.015),

TE—LEWF5E b WRAR B A Ry R S I T
P[] 2 AR 5 4R T B Al A A s I PR 2B AR i A
ﬁ%%ﬁﬁE%Lw&LQ%maMMH% m
JH R 5| R B BB A F AR UL —Fh i A . B BT
m&%~%%m%%ﬁ%ETﬁﬁo$mﬁzﬁ
F Logistics [m] A4 AL 15 0 JH AR S ADS JEHE 14
Ii] A5 P9 1 28 AR S &R PIK AR S fE I TR 25 (OR
3.1,P=0.016),

25 L RTIR ADS Ji i A A (R) fl A 9 e R
Ja PJK B 7l 57 f& B & S8 BMI (OR 1.6,P=
0.000). "4H (OR 3.1,P=0.016) .UIV 3% J¥ (OR
2.0,P=0.015)F1 PI-LL(OR 1.03,P=0.015), [q]
FATIE o A 543 M & B UlVa/b 5 LL-TK \RLL-
RTK il SVA Z [u)47 & 2 i AH &% . UlVa/b AT LA
e SVA & LA ULV B RHE &, 7l LUE A & 2R
PJK i T A

=

S % Uk
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