B2 H 21 ) T EBIEAMHE Vol.32,No.21
2024411 H Orthopedic Journal of China Nov.2024

C RIS FHER
B MARRIE AR IR R M AT LA

/\r% ff—(ﬂ H HE 2 i/ﬁ %E >

[1. TR EZEMLMEE ERE, WILTBE 0540005 2. G4 i BHIE B BB (ARG A BRMHERE ), WRIHH 4710005 3. #BHTTEE =
ANRERE Q&I E AR 2#BEH—MEER), 1/ 1% FH 471000]

HE. (B8] HRTIEEMEESMEEMHARIEAR (percutaneous curved vertebroplasty, PCVP) 5 Ea4l PCVP VAT B i
FAMEMEIR R 463 $T AN AL A (osteoporotic vertebral compression fracture non—union, OVCF-NU) Y7L, [Fik] BEHIEGEZL A
B 2020 4E 6 F—2022 4F 9 HUIAHY 90 1] OVCF-NU B35 70 AW, 45 GiliT FEE ARG PCVPIRYT (BAidl), Fi4bh 45 f
RENL, AATHLE PCVPIRYT OREARA). WERPHBITAE . DTSSR 18R, [ER] BAL4HTRIE] [(40.626.7) min vs
(36.5£5.6) min, P=0.002]. AR X ZRBEEREL [(22.0£3.0) ¥R vs (20.3+2.5) K, P=0.004] ¥ B EL T RENH, HiE, WAEKIREA
L AROREEL ARSI . RS TR AR R L 2 R RS T X (P>0.05) . BEVIESEFYY (16.0+2.0) 4
A, KERFEERS, BiZH VAS $F4>. ODI PP 508> (P<0.05); AKWRBEV, Z4741 ODT W4 &0 T AR E A4 [(13.3+3.4) vs
(15.0£4.0), P=0.035], 407, SR, RJG 3 d FAKBEVINT, PIAOHERTS SR . OifEfS S B 1 . RS 1™ Cobb
A E NS (P<0.05). ARJF 3d. RRBETTE N HGHERTZ R B L [(69.5+8.4) % vs (65.4+8.2) %, P=0.024; (68.0+8.0) % vs (64.5+
7.8) %, P=0.042] . ViHEGZ:E L [(84.5+4.0) % vs (82.0£3.6) %, P=0.003; (82.7+4.2) % vs (80.213.8)% P=0.005] ¥ B E LT HRE
PEgH, RUKBETE ARG ™ Cobb 1 B3E/NTARE M4 [(11.2+1.8)° vs (12.7£3.0)°, P=0.006], [4&it] FEEMBES PCVPIGYT
OVCF-NU “Z2A%, Rets G, ARURE Oitem B A5 e
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hESES: R68T XHEFRERG: A XERS: 1005-8478 (2024) 21-1928-07

Percutaneous curved vertebroplasty with or without manual reduction for osteoporotic vertebral compression fracture non—
union // ZHAN Zhi~liang', ZHU Jing=jing’, MO Tao’, YANG Lei’. 1. Xingtai Aiwan Hongfeng Rehabilitation Hospital, Xingtai 054000, He-
bei, China; 2. Luoyang Orthopaedics Hospital of Henan Province, Luoyang 471000, Henan, China; 3. Luoyang Third People’s Hospital, Luoy-
ang Vocaiional and Technical College, Luoyang 471000, Henan, China

Abstract: [Objective] To compare the clinical outcomes of percutaneous curved vertebroplasty (PCVP) with or without manual reduc-

tion for osteoporotic vertebral compression fracture non—union (OVCF-NU). [Methods] A total of 90 patients with OVCF-NU admitted to
our hospital from June 2020 to September 2022 were divided into two groups by random number table method. Of them, 45 patients received
PCVP combined with manual reduction (the reduction group), while other 45 patients received PCVP treatment alone without manual reduc-
tion(the non—reduction group). The perioperative period, follow—up and imaging data were compared between the two groups. [Results| The
reduction group consumed significantly longer operative time [(40.6+6.7) min vs (36.5+5.6) min, P=0.002], associated with significantly
greater intraoperative X—ray exposure times [(22.0+3.0) vs (20.3+2.5), P=0.004] than the non—reduction group, despite of that there were no
significant differences in bone cement injection amount, effective bone cement diffusion ratio, bone cement leakage, postoperative ambula-
tion time and hospital stay between the two groups (P>0.05). As time went during the follow—up period lasted for (16.0+2.0) months, the VAS
scores and ODI score in both groups significantly decreased (P<0.05). At the last follow—up, the reduction group was significantly better than
the non—reduction group in term of ODI score [(13.3£3.4) vs (15.0+4.0), P=0.035]. With respect of imaging, the anterior vertebra height ratio,
posterior vertebra height ratio and local kyphotic Cobb angle significantly improved in both groups 3 days after surgery and at the last follow—
up compared with those preoperatively (P<0.05). The reduction group proved significantly superior to the non—reduction group in terms of

the anterior vertebral height ratio [(69.5+8.4) vs (65.4+8.2), P=0.024; (68.0+8.0) vs (64.5+7.8), P=0.042], the posterior vertebral height ratio
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[(84.5+4.0) vs (82.0+3.6), P=0.003; (82.7+4.2) vs (80.2+3.8), P=0.005] at 3 days postoperatively and the last follow—up, as well as the local
kyphotic Cobb angle [(11.2+1.8)° vs (12.7+3.0)°, P=0.006] at the last follow—up. [Conclusion] Manual reduction combined with PCVP in

the treatment of OVCF-NU is safe and effective, which can quickly relieve the pain of patients and effectively restore the height and correct

the kyphosis of the injured vertebra.

Key words: osteoporotic vertebral compression fracture non—union, manual reduction, percutaneous curved vertebroplasty

‘B FAAE (osteoporosis, OP) H5e/™ H [ I & i
BT, EYTE WA, RE BT AAEHE A
45 B P (osteoporotic vertebral compression fracture,
OVCF), BTk . REsZ AR TH# HE
AV, ERAYFIREEER, HEAET Y ARG IR &
W OVCF I FIr AR AR, A BTsE A AR
FE4E P EF AR S (osteoporotic vertebral compression
fracture non—union, OVCF-NU), 1% I n] JLAEAR Py 2L
BUIE B BESCAREOR AW A, X OVCF-NU £ i3
AT, AHGERR, OVCF BH AN@A KL RY
23%, RNEG LTSS G, A S5
HYRREESA I Y. X OVCF-NU K, fRsF
HHE TR A WG AT B AR (percuta-
neous kyphoplasty, PKP) . & lZ fER KIE R (percuta-
neous vertibroplasty, PVP) 1] | F I~II #] OVCF-NU
MR, EAE S I . S0 PVP THEMR R
JEWKIE . BRIV AT O, XU PVP AT RES | &
Mz fith; PKP DL PVP S92k, Big b RETR AN
B, (H PKP WA, BEMAEBE 2R 7t as £
2 [ HEIR BJE AR (percutaneous curved vertebroplasty,
PCVP) 3L, TS 5 AR 2E ) e 450U B K e TR
BRI, (T EK e SR, HRBID A2 45
B, AHE T Uit WA AR ™ il
TREEAH T EAMGI T LA, REARE LS
UEE R T, BYERRRT AR . X, 2B,
¥ PVCP 5 T3k & 7 45 & T 1000 3% AE P 2 i bR
OVCF-NU &, ARIKE MR IE, HAT)
AAARS /N ASCATHIMEERTSE , 1 5 54l PVCP iR
JERLE, ST TRk RS PVCP RYT OVCF-NU #y
ROR, R BT S .

1 #AREFE

1.1 A SHEBR R

PIAPRE: (1) QIGIR. 8% . BB EESA
K 25 12 5 OVCF-NU (&l 1a, 1b); (2) 4E#>60
45 (3) CT A WLAHERFF IS ™ Cobb f1<30°; (4) f1
PVCP #81iE; (5) &2 FARSFIEE .

HEBRARAE: (1) fFAEppg . Baahiti; (2) BX
ZAMER; (3) FAESRa L I  ; (4) i
L RS (5) AR B . S BRI bR
#E: (1) MRS 5HEAMRE; (2) FF5EELLE™
EARFMOFERES; (3) ABBHE; 4) HEL
T PR A BB 1R YT B S R 4
1.2 — ek

RIRETERFSE , HEUARBE 2020 4F 6 H—2022 4F 9
HUIE ) 90 ] OVCF-NU & MWFFExT 4. BEPLEL
RPN W, BT FILE NS PCVP iR
J7; RENIHFTAE PCVP IAYT; 4 45 ). M4
— MR LR LR 1. PR . PR BMIL R
. BMD. FHEARSE— ROk A 2 R S 1
B (P>0.05), RIFRAGCHZ I SHtE, IrF
BEFN IS E R E .

&1 MABREAR—MRAR LR

Table 1. Comparison of preoperative general data between the

two groups
ity B (n=45) KEMH (n=45) P1H
AL (2, &) 76.0£5.0 75.5+4.8  0.630
PRI (19, 53/%2) 12/33 15/30  0.490
BMI (kg/m?, X +s5) 22.7+1.6 23.0+1.8  0.406

JGTE (d, % =s) 5.4x1.7 5.6£2.0 0.611

BMD (T {H, % +s) -3.0£0.4 -2.9:03  0.183
HROL (1, T1i/Tho/La/Lz) 9/14/14/8 7/13/16/9  0.923

1.3 IRIT

[F—2H FARBEIRSE R PCVP #:4E, KRBT % .
RIS,

AL JRTREE, WM, C B X LPLEM
TFRENIARICIME, (REIE RS . BT TR E AN
(B 1e, 1d): —fiBhFREERHE S KT, —f
B FXT B AU 425 240 s 247, BfiJe FAREN
XU HERRSE JA B A TIR P55 L LIS B LR R
FEEWNTF BT OiME, SRR, RS ATE
FmEZ A ER T, R HAE, 1818 1ERT
B A st 2 A8 e e ke, SRAEMESE A, CIRRE
X LALEMMEZAEI ;AR E RO AE 53
KU 78 T Gt ELAN RS B [ . Tk A S BT
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PCVP JGY7 : H5 BRI LA 2 s 11 a5 B E Ry 25
A EAGRE B R GHESZ0T 5 mm, B 28R
B, BALMEY, KT W, frsS e
KPR FEEE BRI, C IR X KHLEM N AHE
BERABIEX, HNEENE, SREEEKIE
(Preet]) e AGHERPBE (& le, 10), HKIEEAR
LR STE TR 1TV @5 st WK = ) @ e T li (TN
JEGAT, EHIEOKTE, W TR

KENH: WK, KO, PVCP FAREAIESE N
HAFEF—EL
1.4 PHERR

TESEFBFAREITOR, I FARRE . A X 4
JEREL. BAKIRIEAR . BKIEAREREAE . HK

> y :é'.;:'.‘;' h —J""
B 1. Lot

67 %, la, 1b: RFJ CT, MRI 7~ Lo HEFRPY H #124

B ARG T R ) A A I & E
KHSE T ER T KR EEIIE (visual ana-
logue scale, VAS) " ODI T BE & it 5 2L (Oswestry
disability, ODI) " Ffi 15 39 18] AN R 8 AR PF A0 1l R L
R Arpkedr, WEHERTZ RS BT . JRERs
"y Cobb ff1.
L5 Gtk

K SPSS 24.0 BAFFHATGE oM. I RBTRLL
X s N, BIEAARET, PR LA TSI FEAS ¢
K5, 2] Fe AT S R T 2200, PR HEK
FHILDS 55 BT RMT ¢ BUE SRR E X K .
P<0.05 h2EFAGH R L

BRAE, MERTRTGARAEAE; e, 1d: ARFIA A R Tk fe

UiMES AL, CIBREE X AL FEIZALELL; e, 1f: RPEIMEARZ OGRS, 17D ARABR R, AL AR RUE S
B, B A R AN ERES TSR AL, h oy R SEAEIKE; g, Th: RJFEENEHE X LA7R
HEMR R EEWAI R, BKJETE R AF, ToB N, TEMEAR AU FRES 5150 .

Figure 1. A 67-year—old female. 1a, 1b: Preoperative CT and MR showed signs of fissure in L; vertebral body with canal narrowing; 1c,
1d: Positioning, padding and manipulation were used to promote the reduction of injured vertebra under monitoring with imaging intensi-
fier; le, 1f: As the vertebral body reduced satisfiedly, unilateral PCVP was performed with bone cement injected into the opposite, mid-
dle and collateral sides of the vertebral body in multiple points; 1g, 1h: Postoperative lumbar radiographs showed satisfactory vertebral
height recovery with good bone cement filling, no leakage, and bilateral symmetrical and uniform distribution in the vertebral body.

PIALERERIMSERIRTT, JomM 2 A7 . il
T ZEAF T E IR AR . PZH AR R T ORI BRI R 2,
ST T AW, AR X BB % 2 TR
2.1 BIFARGTOR A (P<0.05), PIALEKIIEAS | A RREUE
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B, BKIEBIE . ARG FHEtE] Bt E i i s
SRTGHEE X (P>0.05), 15 P g dE
22 R4
BEDTIEE] 12~25 A, S (16.0£2.0) 1~ ,
Eﬁéﬂﬁeiﬁl{ﬁu KPRV 2 B, AN ABE
Ji . SRR . Bl R A AN A R A
12@%%1@ (2.3%, 1/44) , KRENL A FHEIT 2 B
(4.7%, 2/43) . FILL B 2 R 50 ¢ 8 X (P=
0.984), BERIEIHERS, WZH VAS #E4r . ODI #E5 i
FWD (P<0.05); KRBT, ZA4 ODI P50 i 3
FRENMA (P<0.05), HAAN ], L[]
VAS Fil ODI #F 43 22 ¥ gt it 22 2 L (P>0.05) .

WA 3,

®2 MABREETFARPARLE

Table 2. Comparison of perioperative data between the two groups

SN REfIH

it (n=45) (n=45) e
FAREHE] (min, x +s) 40.6+6.7 36.5£5.6  0.002
AR X MEGIREL (1K, T ) 22.0+3.0 20.3+2.5  0.004
BIKPETEAR (ml, 7 +s) 4.5+0.8 4307 0210
KA BOREATEL (% ) 1.6+0.3 1.5£02  0.066
Bk IEE I [ (%)] 2 (4.4) 5(11.1) 0431
ARJG T HUEFIE] (h, % +s) 16.3+3.6 17.844.0  0.065
FEBERFA] (d, % +5) 3.0£0.6 33209  0.066

R3 MARERHEN (r+) SHE

Table 3. Comparison of follow—up data between the two groups ( & +s)

B B[R] 25 BN (n=44) KENAL (n=43) PAE
SEA R (J8]) 12.5+2.3 13.5+2.8 0.072

VAS W43 (43) AR 7.0£1.0 6.7+0.8 0.127
AJE3d 2.0£0.5 2.240.6 0.095
E RV ] 0.9+0.3 1.0+0.4 0.190
PAE <0.001 <0.001

ODI ¥¥43 (%) NIl 77.0+5.2 76.7+4.8 0.781
ENEEE 34.2+5.0 35.645.1 0.200
ER/N ] 13.3+3.4 15.024.0 0.035
PAE <0.001 <0.001

2.3 ARV TGt EE L (P>0.05), KRG 3d. RRMETENI4H

WP 25 L3R 4. SARFIMEL, KR53
d AR BE TR, PIALOIHERT S B LG . OIS 20
FE LR BRI (P<0.05) . JREBJE T Cobb MY RE
/N (P<0.05) . ARAT, P EiRARFEIRIN 22578

it &a s L B E R TREM A (P<
0.05), AJ5 3 d M4 E 1M Cobb Y25 5 41T
R (P>0.05), RIRBEVIE A4 )RER)E ™ Cobb £
BENFRENA (P<0.05),

R4 MABEDRER (rx) R

Table 4. Comparison of radiographic data between the two groups ( % +s)

Bzt FRF ] 25 B (n=44) KENMA (n=43) PAE
PHERTZR B LE (%) AHT 36.7£7.5 37.3%8.0 0.719
AJF 3d 69.5+8.4 65.4+8.2 0.024
ER/NCi] 68.0+8.0 64.5+7.8 0.042

P{H <0.001 <0.001
PiMEJ 205 5 L (%) AR 76.4+5.3 77.0+4.5 0.571
AJF 3d 84.5+4.0 82.023.6 0.003
ERINi] 82.7+4.2 80.2+3.8 0.005

P{H <0.001 <0.001
JRBITIM Cobb £ () AR 19.0+3.4 18.8+4.0 0.802
ARG 3d 10.84+2.0 12.0+3.6 0.057
ER/i] 11.2+1.8 12.7+3.0 0.006

PAH <0.001 <0.001
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PCVP 54l PCVP ¥ REPUH IR OVCF-NU 9K

3 4t it i, PRELDIRENE , TSR e T e R A G

— IR RS HT R I, PCVP AH WU PVP BA B
ERALTFRES R RS R . HoKle & B R
BOLE A, TS5 840 PVP B¢ PKP ¥AY 7% 25 881
B, AEmESPERIT L, & TFARY T E 2
S, BMASKEUL, PCVPIRYY OVCF ZaA "™, FM
B WAL, PCVP HfiEHT OVCF-NU 677,
FARBHEE, TFRAH . OVCF-NU il R4 5 %,
PVP, PKP ZFAUNZEH], R FARRHS, BT
Bors [A]A SLBRAE X AT AELT R H LY, ke 5 it
B EMERE " OVCF-NU &L R 2E, H
TRTT AT R AT HAE . R e B 2 E
T, SREURIFI T 589697 OVCF-NU fefEw TCES .

OVCF-NU £ T OVCF Al &k, HF%
BUE A 3 0 it 4, SRR A C, — M
BHEERERG, W T REE A . TR E AL RE
AL, FRACGHERTSR N ), (e T2 B
107, [FIRSFENES 07 . HEVRR R 2724 ) S5 L
Wik I ZEEA T, RIFHEREWRE, aiE3ssE
MR D XSS T FSE R, FIAERE PCVP
AR PVP ., Baali PCVP BSR TR E B 3K, (H
‘AR PVP Bk e s A AR, A L4l PCVP
R B G M MR AT 2 8 . T DL PCVP fiE
YRANPLE PVP. PCVPIRYT AR . HETE T FEEKE
PCVP WARIEZ W T OVCF, HZLIEM PKP 1697 N
XA TS PCVP X OVCF-NU A9
18, X, AR E TR E LIS PCVP IRYT
OCVF-NU f9¥72L, LAH4l PCVP JRY7 Xt IE . 4550
WoR, WAREXIMZ . EBS ™ E I ARE &
A, VN g @G, SRMIFITEIRYT OCVF-NU
o4 B TR, AP X BB E
KENMAH BER N, XfeS R Mmaeir FikR
B, TERETREO BN, 7 2~3 IR X RB I E B Ak
FA K. WA E/KIRTEAR ., AROREATE. HKIE
Bl HA AR ZEA K, SR TFREME
PCVP H EL 4l PCVP AN S K e F & X Hs
TS, Zanlty, ARTAREWE . Xnlfes5ma
Y97 PCVPIRITA G, B0 28 {5 58 203U 57K e
PRHUSCR, AR TEKREAI 00, KIEHAEH R
BRI B w . AR, BAARJE VAS 1145,
ODI V¥4 W EREAK, B TR KBV ODI W44k, H
Tl e bR AL RN L TE 3 25 7 . SRR IR E ARG
1932

AEERS . RN 5hEFRE S AR
fif2%, ZEAEM R N AR TR A, kel
REE sk MRS RERSRS . 940, ABIRSE A 74
ARG 3 d. KRBEVIGIHERTZ 5 S B S R S A
H I EIR, RKEEDT R f5 1™ Cobb £f 1 25 180/)N
PR LAl PCVP, FILE A PCVP FEHE S
FEWE . R EIE R E LR, X5 FREN.
PCVP IRRAA ML AA K, Fmdhaes] | 8,
TR0 U e A0 (8 AT 0T DAL st A e i %
SRS, AR TR ERE >

g L frd, FIRENHA PCVP JRYT REA S
OVCF-NU (&, WA Uittm i e e, et
hREREF s . Hf TiZ Z AT OVCF-NU By
Rz, HAREARRD, KXTFIEENKA PCVP
IHIT OVCF-NU BRI B T Red Ll T b — e
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