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HE. [BH] FIT2 MRS M EIEAR (percutaneous kyphoplasty, PKP) 4 Y7 J5 AH AR BEHE ] 5B 28 & A 10 fa R P 2%
[Fik] 2020 4F 1 H—2021 4F 9 AARBBEAR 162 ] PKP A PAARIIGE, RIEA IS BEDT 2 4EHH4E T Bt [ 52 75 & AR Ar
53 MRS G AGRARA, $Iﬁl%%&glkl%"fi%ﬁlﬂUHMF:‘E@{?;?%B@EB@I#I%‘? @ B S AR, ROC fhZiTh 1
WxLhE. [(FR] 162 & T, PKP ARG 2 4F 25 IR AAASE T BetER SRR, &7 15.4%, FIRNFR LA BAHFR [(73.0£6.6)
% vs (67.9£7.9) ¥, P=0.003]. WEHAL &5 HE (9], /75, (17/8) vs (62/75), P=0.036]. A RGBT 1 BOB AL 5 L [, J&/A%, (9/16) vs (24/
113), P=0.035]. ‘H7KJeiE AR [(4.1£1.0) ml vs (3.120.9) ml, P<0.001]. ‘B/KIEER & L [, /45, (10/15) vs (23/114), P=0.008]. AJ5
B Cobb £f [(11.522.7)° vs (9.8+2.1)°, P<0.001], HEMARREEWKIZ TR [(12.0£2.6)% vs (8.2+2.3)%, P<0.001] ¥ B F R FAIBAL, BRAF
I ARTHT BMD [(-3.2+0.8) vs (=2.620.5), P<0.001] .3 /NFARIBAH . ZHRRZHEEIHSH R, HKIEEAR (OR=2.653, P=
0.044) . HEIRESEEIK S 2K (OR=2.045, P<0.001) . 4E# (OR=1.199, P=0.016) & AH4R s BOAE ] #1825 & 4 i~ fa e R 2% T
BMD (OR=0.279, P=0.035) JEJLARAPEZE . Al 52 F = R AR ) AUC 2309008« 4F4% 0.804. BMD 0.753. ‘H7KJEE AR
0.761 ., HEM R BEIRAE A 0.878, KT 48 [l IH <7 PRI R B9 75 F2 AUC 77 0.960, [Z5iE ] FEWK . (RE B . BKIEAR
R HEPR S B BRI 2 PKP AR5 AHAR Y BOHE ] AR AR B A A 3R, IR E:F?E%Juﬁxﬂ“ AbEE
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Factors related to adjacent segment degeneration secondary to percutaneous kyphoplasty // GAO Jun—wei, SHEN Qing—feng,
XIA Ying—peng. Department of Spinal Surgery, People’s Hospital of Tianjin City, Tianjin 300000, China

Abstract: [Objective] To explore the risk factors related to adjacent segment degeneration (ASD) after percutaneous kyphoplasty
(PKP). [Methods] A total of 162 patients who received PKP in our hospital from January 2020 to September 2021 were included in this
study. They were divided into a ASD group and a non—ASD group based on whether adjacent segment degeneration happened 2 years after
the primary PKP. Multivariate logistic regression analyses were conducted to identify the risk factors for degeneration. A predictive model
was constructed using logistic regression, and the predictive performance was evaluated using ROC curves. [Results] Among 162 patients,
25 cases (15.4%) experienced ASD 2 years after PKP surgery. As for univariate comparison, the ASD cohort proved significantly greater than
the non—ASD group in terms of age [(73.0+6.6) years vs (67.9+7.9) years, P=0.003], proportion of smoking history [yes/no, (17/8) vs (62/75),
P=0.036], proportion of previous ASD before surgery [yes/no, (9/16) vs (24/113), P=0.035], amount of bone cement injected [(4.1+1.0) ml vs
(3.1£0.9) ml, P<0.001], proportion of bone cement leakage [yes/no, (10/15) vs (23/114), P=0.008], Cobb angle immediately after surgery,
[(11.5£2.7)° vs (9.8 £ 2.1)] and recovery rate of vertebral height [(12.0+2.6)% vs (8.2 + 2.3)%, P<0.001], whereas the former had significant-
ly lower preoperative BMD than the latter [T value, (=3.2+0.8) vs (=2.6£0.5), P<0.001]. As results of multivariate logistic regression analysis,
more amount of bone cement injected (OR=2.653, P=0.044), higher vertebral height recovery rate (OR=2.045, P<0.001), and older age (OR=
1.199, P=0.016) were the independent risk factors for ASD, while the greater BMD (OR=0.279, P=0.035) was a protective factor. The ROC
areas under curve (AUCs) predicting ASD by independent factor were of 0.804 by age, 0.753 by BMD , 0.761 with bone cement volume in-
jected, and 0.878 by vertebral height recovery rate, in contrast, of 0.960 by the prediction equation. [Conclusion]Advanced age, low bone
density, large amount of bone cement injection, and excessive recovery of vertebral height are risk factors for ASD after PKP surgery, which
should be highly valued and treated accordingly in clinical practice.
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B A HEHEIAR 45 B 4T (osteoporotic vertebral
compression fractures, OVCF) kT H#EN, N
BB, 3T 4 ok A 58 Bl 42 3R 2 4 A fin i T AS T |
Tt FeRlRAZ G, B TIRIRSEIR RIS, iE
Sy ol ot BB MR A , Bl AR T R AT I
i, B RERFR, OVCF B i st T XU AH
il A R, W m B2 AE AR OVCF,

22 B HEIR S ™ BB AR (percutaneous kyphoplasty,
PKP) R HR 25 Kt 2 Bl 1A N sk e 4 5K 05 =X DL 52 A A
T, B ERUEHEE ARttt BRI, Bl
etk B, AA TS T, 2RMCN OVCF
IRITRYEZORA ™ 0 (HIG IR SEBRrh PKP A5 T RE
FIREKIEET . R E . M BRIk
KE, AFITHUS o BRIIE T #F5E KB, PKP #E
R G OVCF BE I, WE hifeiig s g, H
AREG IR B IKJeHERIBR B, B2 PKP AR5
ROR, (B2 PaB i1 BotER] fHR AR . — T2 by
RUL, B R U BOHE ] SR AR R AR J5 4R 1T
WBGRA R A R R L M dhan AR Y
KIL, OVCF BE ARG E /KU it B ] GE 0 HHE ]
FARAR . B EHEITUESE, PKP 23R 41 M [A] 2558
A5, H HETE NG T HIBRAR R R AFEH LS— 2 iR,
PKP 3 BAH 5C PR 2R AH B2 i (1] - B40HEE (] S8R 72
8, PKP A B B #2250l Afe 1) 5 1R A2 A3 5 1 — 2D 0F 50
AHIESE AP 53T OVCF E ARG 2 AFEARER T BeAfi
[i] 5 1R A A A L S S 2, DL ORIl PRFEAIR PKP
AR5 AR Bote ) 258 728 A AR St — 7 AR

1 #AREFE

1.1 A SHERRbRIE

PARRHE: (1) IR K& X kERAEFHZ N
OVCF; (2) A PKPIRYFHEME; (3) 4FEi#} 18~90 %/ ;
(4) BEVIETE>2 45, HIGIK . AR5 S M ORI ST
o

HEBRARAE: (1) HoAh PR B A el & - HoAth
HYr; (2) ReTUIHA KIS 8E; (3)
DRl 5 AH DG AN 32 TR 5 (4) MR/ i
Pis (5) HEiln. . K (6) FEyiIES
BOIMGG . RGBT AL 5 (7) HEAEG . i
T
1.2 —wekt

[l E s AR BE 2020 47 1 H—2021 4F 9 H it
) 162 5] PKP & B ek, Hoh 35 24 i, %
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138 {7, AR T (68.747.9) %o JRABIHAL: M
58 45, ME 95 l, MAME O B, sl BERRGE 56 1,
e L 40 65 A WAR s 79 B, AR L 69 i, A
R AR BRI B ot BE G RIE .
1.3 FARIE

By A B 5 AL AMRHER I 58 i PKP YR YT o X U
M, Mg, BEFIEARESS, Mo
SEHCHER TR 1M Z RIRRE, C IR X 2l
BT ERL, ARCEIT R, EIEEET,
BEH AR F IS IRBIMEA G, S22, kB
WABA, HAMOEE I, e U AMER Y,
PEATERIEY 5K (JEJ7 2 000~4 000 kPa) FEHEAR BT
GG BRPELN, TPHEVR S LIRS0 2 R 5 I
SO . BREE TSR i o P 2R PP L D 1R P TR
Hkle (Fizzf]) T CIE X LHLEM T ahEE
P AMEIR Y, YPGB KIESREUE O, BRSNS
HIKJEHERHEA T 2RI 52 R T, LS B K D Bt [ 15
O, FRHOAFBRFRGRES, IEHD, WE
180~300 s, AbFRY; I J5He 2 2% Im1 s
L4 IFHTERR

L% OVCF B — M GERE, mAGaEw . 10 .
R FEAEEC (body mass index, BMI) | & il Fs/4H K 5%
HOMCRARTE . 5 % B (bone mineral density,
BMD) | [ HA AL . ARETA T BORE . T
ARERE CHKRIEAS k) 52556 (R
fiE . AL R AN ARJFRIZ) Cobb £, HEM
R R A KB K IR B IR IR O ) o AHAR Y BetElR] iR
VR RJT 2 AFBEVITT X 27 . MRI A4, FHAT
L/ B ) R AR 78 =130 5 IR T 7 =3 mm,
MRI AJ ULHE] SR AR -
L5 guitsorik

K SPSS 24.0 AT A o T4 BORNI 2 IE
DO UL & 5 KR, PIZHA A LLEA TS ¢ K50
TR T X BOEZE AL IE )RS . LAAHAR Y BoHE
A BB R A S g AR R, AL Z Oy A 78R+, 17
BRI, IR BIELRL, Gl R .
LG DC LR 30 K A2 A% TAEHFAE (receiver operating
characteristic, ROC) HHZ&IPAR LR XS AH 2B 17 B h] £
B BAE . P<0.05 NEFA GiITHE L.

2 & R

2.1 RS R
162 5] OVCF &, ARJ5 2 4F 25 #i (15.4%)
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K AEARAR T BOME R SR AR, 0 aRARL, Hoh BB
iBAE 10 i (40.0%, 10/25) , T 77 Bt 48 15
(60.0%, 15/25) . RJ5 1 FHN KA 3 6], RJF 1~2 4
K 22 B, 22 BB A B E SMEE IR T S B R AT
B 3 BIMER IR SCR N EAR S AT HE N S B R, AL
T, HoAh 137 6] (84.6%) HFHIH A AIRARH.
2.2 ETRIBAR PRI N K H A

FORMIRAE, KBS iR AR AR, P
P HR LRI L 1. BRI . AL 5
ARATERT T BORAS i ke . HKIBEAR . HK RSB
dibl . ARJFEDZ] Cobb £ . AR R BEIR B R ) 2K
FARIBAEL (P<0.05), BARAIARFE%E T HEH
INFARIBAEA (P<0.05) . Pl . BMI, 1R
L= 11 WA S SN = s Y VAN (T = 2 Py
RS TGRS (P>0.05),
2.3 ETIRAR B FH b

ISR BOR A R A M SR AR AR & (J=
1, %5=0), LUMEH. WS . BMD. BB, R
HTARAT 1T BOR AR . HokIE AR . ARJFEIZ] Cobb
. MERE W R . HoKkleBim o AR, 1725
R BN, SR WE 2, BRI HHKEE N
84.6% , £ K U7 fu B A AL AL (x°=87.120, P<
0.001) ., HKIEAR (OR=2.653, P=0.044) . HEK
B R % (OR=2.045, P<0.001) . 4E % (OR=

1.199, P=0.016) F&AH4ZBT Bk [a] 418 A8 & A il 4 +7
fE 2, T BMD (OR=0.279, P=0.035) J&HAf 4
IEI%SI%O

® 1. REREMAREFNETIERILR

Table 1. Univariate comparison between the degeneration

group and non— degeneration group
- RAEH  RIRARZH
Hobi D
(n=25)  (n=137)

RIS (2, &) 73.0£6.6  67.9+7.9  0.003
PER (1], Fi) 2/23 22/115  0.461
BMI (kg/m’, ¥ +s) 24.5+1.7  23.6+20 0.651
W (41, S/ 1) 17/8 62/75  0.036
YR (11, /1) 15/10 54/83  0.056
IR (], 2/ 45) 9/16 31/106  0.154
MV EL (9], J2/75) 11/14 45/92  0.281
L TH (% +) -32+0.8  -2.60.5 <0.001
BB (], Mo/ R /1) 71315 51/6/80  0.256
RGBT BB A (], J&/75) 9/16 24/113  0.035
SABUE (1], S/ ) 421 8/129  0.171
HITLR A BN (1, J2/1) 718 20/117  0.173
BIKPETEAR (ml, 7 +s) 4.1%1.0 3.1x0.9 <0.001
HKIEB I (B, 2/15) 10/15 23/114  0.008

AJ5 BIZ Cobb ff1 (°, % +s)
HEM S BEPR I 2 (%, & +5)

11.5+2.7 9.8+2.1 <0.001
12.0+2.6 8.2+2.3 <0.001

®2 REBREMNZRAREEOASTER

Table 2. Multivariate logistic regression analysis results of whether re-degeneration occurred or not

MR R B1H SE 8 Wald x* {8 OR {8 95%CI P1H
R 0.182 0.076 5.785 1.199 1.034~1.391 0.016
WAL () 0.069 0.785 0.008 1.071 0.230~4.989 0.930
BMD -1.278 0.606 4.444 0.279 0.085~0.914 0.035
RGBT BB A () 0.068 0.833 0.007 1.070 0.209~5.478 0.935
BKPEFEA = 0.976 0.485 4.053 2.653 1.026~6.860 0.044
ARJEEIZ] Cobb ffi 0.285 0.169 2.842 1.330 0.955~1.852 0.092
e BRI % 0.715 0.194 13611 2.045 1.398~2.990 <0.001
BB (F) -0.816 0.847 0.929 0.442 0.084~2.324 0.335
i -31.177 7.281 18.334 <0.001

2.4 HSEHEZEWMERAER ROC 4347

0L 7 5% M) PR 2T AH A8 7 B R] 485 18 A8 1 ) 4
fE & ROC HRZR L 3. 18] 1a, MEMARTE MR R T
HH AP T B A TR) 4% 3B AE 1Y B 8 F T B (area under
curve, AUC) Kk (0.878), HIRIZ4ER (0.804) .
Z MBI 500, BIBRUCE s . AR AGLRIE Y Bl
5 ARJFRIZI Cobb ff1. BI/KRB G, LML E

AR . BMD . B K IR A R SOME AR R A R A
SRS i ALY . Logit (P) =-29.323+0.168 x4F- % -
1.456XBMD+1.333xH 7K e 7 A 2 +0.696>HE 14 15 ik
B, BRI x*=56.381, DF=8, P<0.001, $&75iZ#
R A G2 X . K Hosmer-Lemeshow 1814
It A5 56 ik 7k Hosmer— Lemeshow x’=8.084, P=0.425>
0.05, &7 A5 70 T I A1 55 52 B U {22 ] 25 S TE 42
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TR, R RRGHERE T B o A B T A 48

7 BOME ] 35 0B A8 & A B e R AN 0.960 (95%CI

0.918~0.985), FAE#RMIE 0.309 X i (o Rk | 4

SEEN 92.0% . 94.2% , N IZAE LAY X 5 FE R AT,
UL 1b,

3R 3. [UBG F 3= X448 9B 75 BUAE (8] #2118 2 A Tl s Ak

Table 3 Predictive power of risk factors for adjacent disc degeneration

240 HHE ZIEHEEL TR RS AUC (95%CI) P {H
T (%) 67.0 0.475 84.0 63.5 0.804 (0.734~0.862) <0.001
BMD (SD) -32 0.465 56.0 90.5 0.753 (0.679~0.817) <0.001
BKJEEAL (ml) 3.7 0.512 76.0 75.2 0.761 (0.688~0.824) <0.001
HEPRTR BEMKEZ 2R (%) 10.1 0.690 88.0 81.0 0.878 (0.817~0.924) <0.001
= e
14 — BKEEAE =
1 p RAEEREE 1 2 a0
Wl R o oo e o = e
0 20 40 60 80 100 0 20 40 60 80 100
10085 @ 100 S E @

1. ROC BTk, la: AAHRKH R SRR ROC #Zk; 1b: HUJ £ 5 = AIRAER ROC HhZk.
Figure 1. ROC analysis curves. la: ROC curve of each related factor with whether ASD happened; 1b: ROC curve of prediction equation

with whether ASD happened.

3 it i

AR AAE W IR R, EMERL G AR 5 &R 1 B
RARRAFN 24.4%, FHERESEHK . BTG .
PRET Bl 55 A X5 Heemskerk 55 ' SR, 4P
T BOR AR SR AT G 1T PKP A5 AR
BORAS A CHE B, R ER R . AR5
H, PKP AR5 2 AFAH SR 15 Bl ) 85018 48 & AR R
15.4%, CAHERIGER) 18.6%~24.4% 1% " ', {HE T
XIRIBEE ™ HGEAY 10.8% ., WL k2 F T RE 590
ABE WP . FARIAL, MBS RIAFEA 5. IR
SehrH PKP ZEME AR E K R R 2 550 OVCF B
SRATAERLAN S1AE K, UESE PKP S —E 2
HORJE AR I HE AR AR e R E AL PKP RS
SR HE AR AR AR DGR R 5T

AWFE T, PKP ARJ5 2 4FAHARY B b) #3848
KA R (1) 8K, IR RS EIE
1166

FEAGRARZ B B A, FLIR AR 2 A IR B A #4348 i A8
K (OR=1.199, 95%CI 1.034~1.391), 5k k4 1
WFRESIE 3 FTRE : AFR R, HLAHER A
KAy EHLHE RIS, 5 PEER o sk 114k
JEBIG, SUFHERIAES, [FIET PKP AR5 28 HEAR
L ) AR AN M ] AR AR 5 (2) BMD: R EERE
2 RS R, BMD & OVCF H& PKP/Z e IR
BIEARAR G it F-E P K BMD T fH<-2.5
SD 2 28 Fz MEAR BT AR A J5 AH 21 AE 1A B T 14 fes B3 45
B U ARWFSE T, BMD {EMK, PKP ARJEAHER T B
HE B 2538 A8 & A KU /N (OR=0.279, 95%CI: 0.085~
0.914), H ROC #hZ4r#r BMD T {E<-3.2 SD i, H:
MR AR AUC S~ 0.753., ] iL BMD a] f Jg AHAR 1Y
B[R] SR A O A R SRR AR 2 — o X AT RESE RN
BMD RS R LA R B, HER S B
¥y, SRS BORAE S . (3) HUKITEAR: A
WFRIRASGABPHEAR BB . B ARG R4 55K
RHEAKRZAR "™ RFFRWEN, 5KIBEA



H3R2EH 13
202447 H

T EBTESR RS
Orthopedic Journal of China

Vol.32,No.13
Jul.2024

KZJ&: PKP A A48T Bt (] 58 A2 & A (930 57 8
B2 K le TAMBUE BB KL, A RO
S A, RTREXTHEMR A R, RISk e
LBFYTLRBERIMER PR, s HE A, 58Uk,
FERRA B KA R Z SR LR, #5584
HENR] A5 2. ARBFSE ROC iR s, Bk
HEAE>3. Tml B, HAUER AR AUC K 0.761, 1] I
I R A AT A TP KPR E AR, BRI S AHAR Y
BOMER SR AR R AR s (4) HEMREEWKE R AF
FERR, SRR 25 B I I A JE A AR B fR] #1R
A% (OR=2.045, 95%CI 1.398~2.990) , 5 AH 54 1 #H
£ 223 AT A HER & B R R R S K e
AmAE, Had B E FoR gk 2,
R BAEFARMEMR 124, JF il S 8O B R A . 55
Ab, AHFIE ROC HZk s iz XS FAR ALY AUC
0.960. i A HE T 45 A 122 A% TR LI AH 08 15 BAd 1] 28312
AR R, FEXTRERM 1, AR IR AR A& A

Zi I, OVCF f3& PKP A J5 AH4AR™Y Bomk a4 18
AR SRS R R BRI . B AR, Akt
ZHAN . MRS EWE . AR (1) [F1E
PEWFY, W5 SN A SR bR R fa ] RS 45 AP 1E
W2E; (2) RAMS R Z R SRbE. 7 H it
KEEA . 2ty BIBSYERIS#E—25 500
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