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IPKP &7 I FEH OVCF IR EREB /K EERBOEBEREZ S

W OEL EH EKHER (L R NRERER, I FEY 62500052, 2R EE R P ERE, 11| HEZE 625000)

[ ZE] B& WITo R &R MRS ™ BB AR (IPKP) VAT M B HE B TTBE FA M HE I 45 B 3T (OVCF) fRCE , 3T 43
WA B KBBRWMGERNE, 755 99A 2020453 A % 202245 3 A RBEUGA R 115 01 MEAHE OVCF & = T AR J7 21 AR A
43 ]9 TPKP £ (n=64) F1 2 Jz BRAEY AT M B AR (PKP)4H (n=51) . 03 B FARM G B BA G I R AE 1S I ; A 2 AR R &
ARJG 3 H ARSI (VAS) PES)  Oswestry DI RERERSHE 20 (ODD) PR3 AR RIS = B ME 38 55 BE AN Cobb M1 o AW R JG
KRBIHHEWEZ, &8 IPKP 418 % F ARBE K T PKP 41 (P<0.05) , A& tE K Jg 4 A 41 0] L5 2% B G2 15 X
(P>0.05). AJG34H (14F, IPKP ZHF1 PKP 418835 VAS .ODLIT A3 5 AR LRI RRAR (P<0. 05) ARG VAS ODIT-43 4 [A] 3 22 5+
WGBS (P>0.05). AJE3AH 14, IPKP 411 PKP 2 A HEVR BT Z L P e B2 5 R A EL 3538 Jin (P<0. 05) , Cobb £ 57k
/N(P<0. 05) ; RJ5 14T TPKP 21 H B HER T 2% 3l B B0 &8 K T PKP 41 (P<0. 05) , Cobb £ A /N T PKP 41 (P<0. 05) o 115 {71 ffa I
HEOVCE HE AR R HBUBRY, FEEIT 3 284501 R , AR B 7K D88 T 13 461, T 20 i B R e 3 2 G G 9 25 (P<0. 05) o
53¢ 5 PKP M EL, IPKP IR YT BN OVCF RUCSR S 4  MEIRZS R AT T . /IR BE R S8 2 S INA J& i /K U8 18 T 1 XU, T SR B
A A R T T i
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Effect of IPKP in the treatment of thoracolumbar OVCF and analysis of risk factors for postoperative bone
cement leakage

YANG Tao', XIAO Jun', ZHANG Yan-qiu®> (1. Depariment of Orthopedics, Ya'an People’s Hospital, Ya'an Sichuan 625000,
China; 2.Department of Traditional Chinese Medicine and Western Medicine, Ya'an People’s Hospital , Ya’an Sichuan 625000, China)

Abstract: Objective To explore the outcome of improved percutaneous kyphoplasty (IPKP) for the treatment of thoracolumbar
osteoporotic vertebral compression fracture (OVCF) , and analyze the risk factors of postoperative bone cement leakage. Methods A total of
115 patients with thoracolumbar OVCF admitted to our hospital from March 2020 to March 2022 were included and divided into the IPKP
group (n=64) and the percutaneous kyphoplasty (PKP) group (n=51) according to different surgical methods. The surgery related condition
and postoperative complications of patients were recorded. The visual analogue scale (VAS) scores, Oswestry disability index (ODI) scores,
anterior vertebral height, middle vertebral height and Cobb angle of patients before surgery and 3 months and 1 year after surgery were
compared. The influencing factors of postoperative bone cement leakage were analyzed. Results The operation time of patients in the [PKP
group was longer than that in the PKP group (P<0. 05) ,while there was no statistically significant difference in the injected amount of bone
cement during the operation between the two groups (P>0.05). The VAS and ODI scores of patients in the two groups decreased 3 months
and 1 year after surgery compared with those before surgery (P<0. 05) , while there was no statistically significant difference in VAS or ODI
scores after surgery between the two groups (P>0.05). Three months and 1 year after surgery the anterior and middle vertebral heights of
patients in the IPKP and PKP groups increased and the Cobb angle decreased compared with those before surgery (P<0.05). One year after
surgery , the anterior and middle vertebral heights in the IPKP group were significantly higher than those in the PKP group (P<0.05),and the
Cobb angle was significantly smaller than that in the PKP group (P<0.05). Among the 115 patients with thoracolumbar OVCF, there was no
complications such as infection, re-fracture , or vascular embolism occurred after surgery, and there were 13 cases with bone cement leakage,
whose risk factor was incomplete endplate/posterior wall (P<0. 05). Conclusion Compared with PKP,IPKP in the treatment of thoracolum-
bar OVCF has better effect and better recovery of vertebral structure. Incomplete endplate/posterior wall can increase the risk of postopera-
tive bone cement leakage , which requires reasonable and effective intervention measures.

Keywords: improved percutaneous kyphoplasty; thoracic and lumbar vertebrae; osteoporotic vertebral compression fracture; bone

cement leakage

B RN P HEAR R 45 5 (osteoporotic vertebral compression fracture,OVCF ) EAG 55 10 & 9 %, Horp ik
[EHE OVCF 24 5 B BB 48 P B 3 1 50%" 2 1k [ A

[EETE] 14 BRI (520039) OVCF & i T 2l IR R BN B AERTIE | ) fE ek K
BEEE] ¥ 18, E-mail: gm265q@163. com




806 HREFRFRE

J REG ANAT OPER SURG 2025,34(9)

http://www. jjssxzz. cn

PRI A, ™ E S e BB R AR R R R A
fir o M BEHE OVCF B LR SFIRYT I ik EZ R EMA i
XA BREUE G B 5 51 T G K A B
FRPENH 2 5554, FARIGST 2 ALHE 2 S MEAA B AR
(percutaneous vertebroplasty, PVP) Fll 28 F7 Bk & 3 5K #
WG M BIE AR (percutaneous kyphoplasty, PKP) 45, Hir
PVP BA I/ RSP, AR5 o] U8R IR ) 45
P ABFFTEARAE B 2%, TR ST Lo A B 4 XU 5
A PKPJERYT MO EAE OVCF B I F AR ik BE AR
i b, BAREIRZ Bte , BAT A AR E H s s
R TSR ME AR B R R A L E 5 R AR
IK Ve s M MEA 25 BE PRI B R A5 oKk e B e ™
S PECE RS 2 A2 He B 2 AR 2, T S RA
JPRCR . O SR A AR I EARE OV CF ¥R Y7 T ik L e
DARJEHKVEE I, T4 T B85 A A 3 B, AS T
8B PR 2k B2 PKP (improved PKP,IPKP) ¥4 J7 iy
JEHME OVCF, 73 B AR Y7 ROR R AR5 B 7K U835 T 1Y i
SR .

1 #REHE

1.1 s R

X & B 2020 4F 3 A 2 2022 4 3 H A #Y 115 41 g
TEHE OVCF B85 I R B2 Ak 2R 47 IR B 2 A, 4 BT
AR5 2 B A [R] K £ 38 40 SR TPKP 41 (64 51]) AT PKP 21
(514) o G AbRHE: O i MR, CT %4512 it 1 HE
OVCF; @y 547 ; @1 % B T <-2. 5 SD. HEBR
PR : OF AR B 254 @k M AR ; B0 il
MGG o 2 4L R PN AR IS MR AR A
TAE B REAEAS 55 53 2 R0 SRR FEIE A3 LR, 25 57 o4
TR L(P>0.05) , A ] otk . AN 3Tk Be s 27
OHIZ 51 & d L (HLHES : SYL2020-0221 5 ) .

1.2 F#%

IPKP 41 i & 47 IPKP, BURFEMZ , SR F C BV X 5
SMLAEIEMAT AT 0, T B 5 A6 HE A R ] g A
5 ARAL AT 2R, 2RI AL A R 5 -0 5, 2R AT AR
Hbo FEREBAMER BT R 2R A7 B R AT,
P S TEEEITA L RIGIT TEES B ARRE
Pk RGBT E S ETFFI MR, BUT S
2 UREAE KR, B U A D AR R K (BB
FER T ) ZEMEURETBE 1/4 &b | FREFTF 5 52 DL 3% 281 P
B, B7 1380 s e K DR BE 5, P AR 22 3 5l AR
BB KR B AR K IR Y A1 a0 A .t ¢ AL
XTI W I /K DR SR B O, — HE M A S
WE ol A 35 0 1) 7 RIS k38 A o i K R A M

JEIEST AR 1 mL ST EEA A TRl A

PKP 25 (& 5 17 PKP, 2531 J5 i MHHRA 7] TPKP 41
BT R 2Z B K o ARE MG E K1 oA
PR ZE AT A B O 1) A R K e HE T 0 R T il
FEARE KRS 51 A . A K IEE T, e
BTN KIS G A Bk e BIHEAR S
BMER S5 RIS R
1.3 MR

07 B TR E] AR g K e i A 5 TR
KAFH o ARHT AT 3H ARG VAT X FLA
JCSRHMEIR T Z% | 3 v BE S Cobb /1 o WEEAR 5 I |
AT A ZE B KB T ST R IE R AR DL
ARG B KB IO, 4 B 0 B AR S
W4, 73 BB KRB IR R R R

K FHA v 40 B 38 (visual analogue scale, VAS)PFE
i B ARTT ARSE 3 H RS 1A i R 17 O
Hr 043 JEHa , 10 70 AR SR H] Oswestry DI BERE
fit 75 50 (Oswestry disability index, ODI) - 4% fifg 1255 31
AE , ODI P/ B4 75 DI RE
1.4 %itFrik

LA SPSS 22. 0 Fi - or Mt o AR LR (%)
FR 2 LUEAT ) K 5 5 T BORMEAT Shapiro-Wilk
R, 756 RS 73A1 HBG DA B i 22 (x5 ) 301
220 B) FL AT o K 36 5 22 ACRRCHE L A T i A Ny 2
O3B, D W AT SR LSD- K 3. KRB
T B9 16 16 KL 25 2R FH 0T Logistic M1JA 4381, P<0. 05 K
AR

2 #R

2.1 BEFRMXBFEAAREFZEEIL

IPKP 41 f8 35 F AR B[] R (48. 7245, 84) min,
T PKP 41 1) (46. 43+6. 11) min, 22 7 A Gt il ¢ 5 X
(P<0.05) ; IPKP 41 £ 35 A b i oK Je i At Ry (5. 43+
1.37)mL, 5 PKP A1 (5. 83+1. 46)mL L&, 22 F L4
TR L (P>0.05) 0 2 4B H R4 H g 1
BT AR IR RAE . ARJE I EIE K Ie B T 13 4
(11.30%) .

2.2 #FVAS.ODI##%

FA T B, VAS PRSI 5 8 %, ODIE
SR R B SRR AN N RN BEAEA L
B, A G L (P<0. 05) 5 55 )5 LSD-1 K 36 ik
N, ARJE 34 H L 1AE TPKP 41 1 PKP 41 8 # VAS , ODI
PO 5 AT LR A (P<0. 05) , fH A VAS . ODI ¥
Sy b 25 TSR L (P>0. 05) , LR 1,
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*1 2482EFFEAM A VAS ODIES LB (225, 4Y)
413 VAS #E5> ODI BE4y
' A A3 RJG 14F A AJE 34 A RJG 14F

IPKP 4 64 7.53+1.28 1. 92+0. 70" 2.06=0. 92" 63.50+8. 52 31.47+7.34° 33.70+7. 87"
PKP 4 51 7.33+1. 19 2. 14+0. 92" 2.25+0. 82" 61.84+9.25 33.27+7. 56" 35. 16+8. 02"

F F i x=1250.839,F ., =1.768,F ,,=0. 259 Fy:=1065.586,F . .=3.375,F ,;,=0. 179

p P 44<0.001,P , .=0.715,P ,,=0. 612 P 44:<0.001,P,.=0.036, P ,;,=0. 673

*. 5 B 48 R AT )4, P<0. 05

2.3 BEARFE B EMIKERIREEN Ja 3 VAR BB HERTT S B8 RS R

A M S B A AR R % v R 1A
2, HER = T Cobb M ARG SRR B SR S
AR EEILK, ZRWAERITFE X
(P<0.05) ; 3 Ji LSD- K 56 %7~ , IPKP 2H Fl PKP 2 AR

141 (P<0.05) , Cobb #f1 ¥ /1N (P<0. 05) ; R J5 1 4F
IPKP 41 £ 35 HE AT 2% | 3 s B2 2479 e K F PKP 41
(P<0.05) , Cobb ffi B & /N F PKP 4 (P<0.05) ,
W32,

R2 2ABETEN RHEEERRE IR (v+5)

15 . ‘ MEMRTZ 5 % (mm) A ‘ MM 5 (mm) A ‘ Cobb ff1(°) A

KRR RJG3MTH  RF1AE N AIE3AH R4 AR A AJG34H AR5 14
IPKP4 64 1.81+0.26  2.16+0.21" 2.19+0. 15" 1.61+£0.19 1.92+0. 19" 1.98+0. 08" 20.55+3.29 14.28+1.98" 12.61+2.18™*
PKP4H 51 1.82+0.25 2.11+0.26" 2.12+0. 14" 1. 65+0. 13 1.91+0.22" 1.93+0. 09" 21.47+3.48 14.44+2.21" 13.79+2. 38"
F Fyy =146, 987, F ., =1.750,F, ,=1.354  F,, .=383.196,F ,,=6.281,F,,,=0.072  F, =545.200,F ., =3.620,F ;,=3.214
P P y<0.001,P ,=0.176,P,  =0.247  P,;,<0.001,P ., =0.003,P,,=0.788 P, ,<0.001,P ,,=0.030,P ,=0.076

*: 5 Bl 4L AT F &L, P<O. 05;#: 55 F B & PKP 48 1L 4%, P<0. 05

2.4 REBRRRERG LR Z5H

FR R s, BIR AR E TR AR
B TR MER AR RO S R B TR AL LA, 22 3
TGEIT2FTE L (P>0. 05)  AF s LM/ BESE R METR R
FRESABWRALRILE, ZRAELIT¥E X
(P<0.05), W53,

LK BB N (=0, &=1) JHZE &, DL R E
ST 2 R G E R R bR H AR R E T o0
Logistic 1T HT , 25 B BN, BWG BER E R ARG
HK B TR fa b &R (P<0. 05) , W3k 4.

3 itig

N WA T A ) 2 2 B4 T, 350 A
OVCF i & AR A BT M fEAE OVCF 5 HE IR
KA EEUERT P RS (SRR HEIR S
B A0 , B 2 R (AR A ), E L OVCF 3
15 24K A I A e BRI S8 A M AR S AL e IR, (HLARAG mT
A & A b J T R B P 1 AR R AR R 51, OVCF
AR F S HE R 00 A M 5 AR A R A7 2 ), AT SR D L
N B IR VSR BN S R i B, ol R 7K U0 B 35 ) b 3 e e
LN R A B =L SN T] X (AR = T ] s ]

®3 HMEHOVCF BEREBKESRIERRSIG(%)]

= ‘}‘\‘;é ‘2‘\::2
i éﬁf) Tnfl{}(ﬁ;;? X P
5 % 7(53.85) 54(52.94) 0.004 0.951
/e 6(46.15) 48(47.06)

AR >70 % 4(30.77) 75(73.53) 9.804 0.002
<70 % 9(69.23) 27(26.47)

ZMUFRETERE S 5(38.46) 69(67.65) 4.281 0.039
T 8(61.54) 33(32.35)

FARITI: IPKP 5(38.46) 59(57.84) 1.755 0.185
PKP 8(61.54) 43(42.16)

MR RARTERE )y 1(7.69) 36(35.29) 12.114 0.001
g 5(38.46) 54(52.94)
Giyis 7(53.85) 12(11.76)

BB pey i 6(46.15) 52(50.98) 0.107 0.743
AFrfE Rl 7(53.85)  50(49.02)

MEMRERAETROL M 8(61.54) 54(52.94) 0.343 0.558
JIEEAE 5(38.46) 48(47.06)

HE 5 AR AR J5 0 B 254 S SEMEIR RIME S, 2= 55
B AR E P, i XU 55 AL , A RO S A g 2 sk
G HE VA I e J3E AN X AR, DA T 4R 5 R B ) A AR
TEME

PKP & th PVP Bk 55 AR 3, 78 C RS X2k 19
FBDR R 2 AT 2 S 8 TR T (TEAEIR IS
)RR s BRAEAR A RIS PR DL E T 9kl i

F4 REREBKIRESREM Logistic B VA5 47

AL B SE Wald P OR(95%CI)
AR 0.781 0. 629 1. 540 0.215 2.183(0. 636~7. 488)
L 5 BEA T3 1.516 0. 652 5. 401 0. 020 4.553(1.268~16. 348)
e T i R i (P ) -0. 456 1.247 0. 134 0.715 0. 634(0. 055~7. 308)
MER R4 L (%) -0. 635 1.176 0.292 0.589 0. 530(0. 053~5. 305)

WAL - S84 (<70 % =0,270 F =1 ) ; AW/ )6 B R 2% (F=0,2=1); MaR R AR (B E=0, P E=1,FE=2)
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AT 10 % B 7E FRAL 1 B /KT, T 5K B HEIAR =5
B K TR BB RS AE AR R R AT 1R 4T, FRARER YL LA J
Bk B IR RS TPKP & PKP FIME = AR iU A
FIEE G, B K UETE A BIME 5 AR P ] 78 24 3 ME R RS e
PERYZE ) S, R AT B FLAT VR, i R A R
Ja A, TR &2 HER 454 , H IPKP 43 2 I A B /KT8,
IR = o 1 B T il 3 e L N 1 2o S T 7 N
IPKP 4 3 T AR B [ T PKP 41, {H 41 6] AR B K I
HEAR TR EA . IPKPAEN PKP A AR, AT RE
PO A 2 B B A A IR A EORS A AG H K DR A A e AR
AR 2R G| T, #E P B TFRE R E K . b, A
5 H IPKP 21 F1 PKP 41 £ % R J5 VAS . ODI P4 5K
I LB BTG MEAR T 2% L v B 5 Ry bl e 24 4
T ARG 14 IPKP 41 A8 3 HER AT 2% L b o 5 2 B
KT PKP 4, Cobb M1 HH B/NT PKP 4. X iJiHH PKP
FIIPKP 34 0] A RO 208 |, oG5 I IR T B, ik &2 M
PRZ5H , HLIPKP YR Z R F PKP, IPKP 43 2 IR IEA
KR, 5K 7 5], B KU o AR AR A HEAR
il ) 235 KD ol M A T 5% R v %) S A 0BG n, AT i
AR UEME R R R, WA A ) R D R
YT . AHBFSEH VAS .ODI A2 ] 2% S5 i 3%, Al
A5 W 1 3 R A AU R R I DR A G .

AHIFSE A 115 451 B A OVCF 82 2 AR 3Bk
PeB 13 1], —JC Logistic 1A 73 H7 W7s , &b/ g BEAS
TEREARSFEHKRBIRNGERHEE ., S REET,
SE R I LM I BE AR AR R 55 A1 CAnAE RS A 45 |
L) Z (BB KRR BB . 24 A B85 BE A7 A 24 B
SR, B K U8 T o AR B s T A A AR
5 TS [B) 5, T BSORE A5 P M () FL 28 b ] 3 780 8 U o
R 7K IR A I s, 4 /I BEAS SE 3L, B /K e 25T
HPTEETFEE R M T 558 o AR [ A N i s, T
KA BRI T B IR B, AR rpA ok
BT K YR 75 B A LM I B B (U (37 B AR
HABIUMELLTE I 2R ) , AT e ECE /K Ve Aad oA
AR HERIB IR, I, X T 25 BEAS S8 % i i f
HEOVCE 3 , R g S VI e i /K e L B S HE IS
BEZ AR RS, IF A% 4 B 7K e R AR

25 B Frik , PKP H1IPKP {697 I EHE OVCF 2y A
SO R R R R ME AR S5 R MK AR, (H TPKP 350 SR B 4
LU BE N 5B S IR 5 7K U8 T 04 WU, A i
AL D K e Sl TR AR (AN 2R 20 B T
PR IR R i 2 ) LA 35F DA 24 Bt BELIBT 2 i il 18 . (H A SOR
XEAR S5 B2 053RS AR 5 B KRB e
A FEA TR SY , BREAS /0N, A] GBS B2 R w77
H G A FR AR 5 BV Z A% AR AT 8 AR, IR REAR
T, DR 4 R (S R
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