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Comparison of the Efficacy of Different Doses of Bone Cement
in the Treatment of Osteoporotic Vertebral Compression Fractures
during PKP Operation and Discussion of the Influencing Factors of
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ABSTRACT Objective: To compare the efficacy of different dosage of bone cement in the treatment of osteoporotic vertebral
compression fracture (OVCEF) in percutaneous kyphoplasty (PKP). Univariate and multivariate Logistic regression analysis was used to
analyze the influencing factors of bone cement leakage. Methods: The clinical data of 120 patients with OVCF who underwent PKP in
the Department of Orthopedics in our hospital from July 2019 to March 2021 were retrospectively analyzed. Patients were divided into
low-dose group (2~3 mL cement, n=39), medium-dose group (3~6 mL cement, n=41) and high-dose group (6~7 mL cement, n=40)
according to different cement filling doses. The surgical effect of bone cement filling at three different doses were compared. The general
data of all patients were collected and the bone cement leakage was recorded, all patients were divided into leakage group (n=25) and
non-leakage group (n=95) according to the occurrence of postoperative bone cement leakage. Univariate and multivariate Logistic
regression were used to analyze the influencing factors of bone cement leakage. Results: The visual pain analogue scale (VAS) and
Oswerstry Disability index (ODI) scores of the three groups at 1 year after operation were lower than those before operation (P<0.05). 1
year after operation, the vertebral anterior edge height of the three groups was higher than that before operation, and the kyphotic Cobb
angle was lower than that before operation (P<0.05). The bone cement leakage rate of the high-dose group and medium-dose group was
higher than that of the low-dose group (P<0.05). Bone cement leakage was related to the preoperative height of anterior vertebral body,
the damage of perivertebral wall, the amount of bone cement injection, the degree of vertebral compression, the intercommunication of
vertebral base venous foramen, bone mineral density, the timing of bone cement injection, and fracture sign (P<0.05). The results of
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multivariate Logistic regression analysis showed that degree of vertebral compression2 50%, damage of perivertebral wall, timing of

bone cement injection in congee stage, and excessive amount of bone cement injection were risk factors for bone cement leakage (P<0.

05). Conclusion: Different doses of PKP are effective in the treatment of OVCF, but the bone cement leakage rate is lower of the

low-dose group. At the same time, the risk factors of bone cement leakage also include the amount of bone cement injection, the damage

of perivertebral wall, the degree of vertebral compression, and the timing of bone cement injection.
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Table 1 Comparison of VAS and ODI scores in low, medium and high dose groups( scores , x=s )

VAS ODI
Groups
Before operation 1 year after operation Before operation 1 year after operation

Low-dose group(n=39) 5.79+0.49 1.84+0.32%* 32.62+3.84 20.73+4.54*
Medium-dose group(n=41) 5.73+0.61 1.81+0.28* 31.58+4.79 19.20+3.65%*
High-dose group(n=40) 5.75+0.53 1.79+0.29* 31.76+3.35 19.09+3.17*

F 0.124 0.284 0.747 2272

P 0.883 0.754 0.476 0.107

Note: Compared with before operation in the group, *P<<0.05.

22 R\P.EFREBEEEIZSE. /G0 Cobb FXTEL
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B ZER (P>0.05), =HARSE 1 FHEAFTZ & EBRARFTT
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Table 2 Comparison of vertebral anterior edge height and kyphosis Cobb angle in low, medium and high dose groups( xzs )

Vertebral anterior edge height(mm)

Kyphosis Cobb angle(® )

Groups
Before operation 1 year after operation Before operation 1 year after operation
Low-dose group(n=39) 14.48+2.92 24.03+£2.71% 36.42+4.28 23.23+2.09%
Medium-dose group(n=41) 14.31+1.84 24.28+2.42% 36.05+3.87 22.98+1.22%
High-dose group(n=40) 14.42+1.96 24.51+2.37* 36.81+4.17 22.75+1.93*
F 0.057 0.368 0.347 0.722
P 0.945 0.693 0.708 0.488
Note: Compared with before operation in the group, *P<<0.05.
23 K. h . EFREEBKREREI L 05), L3k 3.

re e R Y K S T R TR 4 (P00
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Table 3 Comparison of bone cement leakage rate in low, medium and high dose groups[n( % )]

Groups

Bone cement leakage rate

Low-dose group(n=39)
Medium-dose group(n=41)
High-dose group(n=40)

2

x
P

2(5.13)
10(24.39)*
13(32.50% )*
9.448

0.009

Note: Compared with the low-dose group, *P<<0.05.
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Table 4 Univariate analysis of bone cement leakage

Factors Leakage group(n=25) Non-leakage group(n=95) X/t P
Gender Male 10(48.00%) 40(44.21%) 0.036 0.894
Female 15(52.00%) 55(55.79%)
Age 65.49+5.95 65.09+6.27 0.287 0.775
Time from fracture to
) <15 19(76.00%) 61(64.21%) 1.250 0.535
operation(d)
15~60 5(20.00%) 29(30.53%)
>60 1(4.00%) 5(5.26%)
Number of vertebrae
) Single section 16(64.00%) 58(61.05%) 0.073 0.787
operated simultaneously
Multisection 9(36.00%) 37(38.95%)
Amount of bone cement injection(mL) 4.62+0.38 4.17+0.32 6.010 0.000
Puncture mode Unilateral 12(48.00%) 34(35.79%) 1.258 0.264
Bilateral 13(52.00%) 61(64.21%)
Damage of perivertebral
Yes 17(68.00%) 39(41.05%) 5.773 0.016
wall
No 8(32.00%) 56(58.95%)
Distribution of injured
Thoracic vertebra 16(64.00%) 57(60.00%) 0.133 0.715
vertebra
Lumbar vertebra 9(36.00%) 38(40.00%)
Preoperative height of anterior vertebral body(mm) 11.37x£1.32 15.20+1.48 -11.760 0.000
Preoperative kyphosis Cobb angle(® ) 36.71+2.83 36.45+2.95 0.395 0.693
Degree of vertebral
] <50% 5(20.00%) 51(53.68%) 9.023 0.002
compression
= 50% 20(80.00%) 44(46.32%)
Timing of bone cement
o Congee stage 16(64.00%) 18(18.95%) 21.547 0.000
njection
Wiredrawing stage 6(24.00%) 28(29.47%)
Dough stage 3(12.00%) 49(51.58%)
Intercommunication of
vertebral base venous Yes 19(76.00%) 24(25.26%) 22.158 0.000
foramen
No 6(24.00%) 71(74.74%)
Fracture sign Yes 18(72.00%) 26(27.37%) 16.977 0.000
No 7(28.00%) 69(72.63%)
Bone mineral density(g/cm?) 0.73+0.19 0.89+0.22 -3.322 0.001
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Table 5 Multivariate analysis of influencing bone cement leakage

Variable B SE Waldy’ P OR 95%CI
Excessive amount of bone
L 0.638 0.263 5.885 0.003 1.397 1.208~1.472
cement injection

Damage of perivertebral wall 0.694 0.278 6.232 0.000 1.438 1.319~1.664

Degree of vertebral
0.587 0.209 7.888 0.000 1.326 1.252~1.503

compression = 50%

Timing of bone cement

0.492 0.197 6.237 0.000 1.291 1.123~1.374

injection in congee stage

MFARBIT PRI, o RSFIRIT R R R HE K
B T EMR I Bl A3 5 T Bk m s A5t 2 s Thpe s
YR BRI SR KA R I S R EE s A 2 L LA
I FAVEZE4E 1 B i — 2P TR N B T AR 1 , B e P
R R AR, MTFARIGT R L LG TR EEE
TN, 38 S ARG IR ET R G S R v, F
ARBFEK AR I 2, b A R e A, B A ] 04
503 IR IBETAA BH19, 1994 4F Wong I Reiley 31 T PKP A&,
R e AR ME AR N A RT kB, ok (Y BREE v 47 SR A Y &
M, PRE RS MRS B SR R — R = 05K, [H
A5 B K Uil AT B AR RR e HEAR IR AL IR, 9 EfR
LRI , I e R P AE AR BT, BRI IR OC PKP AR
FAEC B, (B B KRR BRI & — B S, [
AR S5 A far ] B A s 0B K U6 8 T 19 & A — BRI R 1Y
WFFTE R o

AW BG4S R 7R, PKP R i A 2~3 mL . 3~6 mL,
6~7 mL /KU, AR J5 AT A R e s L s DR RS,
I R E PR B L. TT L OVCF #E AR5 PRk 2 58K ik
HEAFEICHH AR, AT PKP (4 1R IR L 55 F 220 2
BREEE A RARAEAAR , R JE BB 1 BiAs B 0T 32 BB R 45 #2153
% EHEAAE KA VER KR, 7T SR S Wi i B /NG
FaE TR, (5 MEAE By 25 R R O S IR T
RE|—ERE A IE, BN AY 28 21, 80 o b
TSR e AR R, AR 1P Rt 22, 53 41,
HIKVGAE TR A R v 2™ AR AN, AR AR B R B pf oK
RS PR IRFE | P90 R kA TR O 2D, ke #E R4 1Y 1k AR
FHE2 g = 20 EK PR B IR O AT AL AR B K e g
KRB IR R AN AR, $2/R8 PKP AR AR IR T £ 157K
VeI, EEEAT

A K PKP RFEKIBIRIAESR, KU EERN
20.83%(25/120), 5 % 24 B R EPN F K e B I R4 —E
Z5 RS FARENIE M EERFABEARNES AL, ZH
# logistic /M1 45 R N MR REEZ 50% B KIeEA R
22 A HER B BERE IR IE B0 B 7K DR TR S BT R ok R 3 2k
TBIRNER H R BRI EARRZTH OVCF BB /KIS
TR USSR 2R, %5 i R B R TR B /K R i A 19
JEHER NI R, 5 3B iy Az 2485 W E 5 & A=K
JeBim B, MRS BEFE AR B SR M AR JE Bk B TR X
G, A MEAAR B REAETERR B OVCF B 2B KIRIG T IAE 2

iE B 2 —PO AR, i PKP H AR AYHES: 57K I i A Y

FIBOR A, SERHHER R BEAFTERIA R OVCF (it ml ik

7 PKPIRYT o (HUL A TR 7K VS T ) & A UK, PR, X ik

P E AR B CT X LA AR50k, flE 17

AT ARTT S, LARRARE /K P 5 TR 3 o MER T 206 e B ™ 2 )

S AR A BEL D BROK B B BRI A 8™ L, VA TR

B, FBOB T & ARG B KV TS LR sk ARS8 2 4 in

HKURB T AL AR, 32 2R R A B K e 2 Rl TR B e 2 £

R AR B AR A, SRR T A BAT R S, A 5 i 3 3

BH /e s, 51 E KRB R, A A2 il

W E K IEB A, N AT BEIE L 22 J5 Y B B K e B G

RE R BT,

2 LTIk, PKP ARBEA UG P I it 2, TR
TEAGE SRS 2 B K JERE T e, AT B /K8 ] TR SRS B TR
F R [R) N K P T A 2R R o [RI A R BE R B |
HKVRTEA S H 7K YR TE AL MEAR 40 2 B B K e 2 T
IR R R, 5 5 S I R E A

5 % 3L #K( References )

[1] Ji C, Rong Y, Wang J, et al. Risk Factors for Refracture following
Primary Osteoporotic Vertebral Compression Fractures [J]. Pain
Physician, 2021, 24(3): E335-E340

[2] /& EMe, FREE, SR KA. B RN R 5 W R AT AF it R[]
FREFE S 2 &, 2018, 39(1): 33-36

[3] Kim HJ, Kim YH, Kang KT, et al. Contribution of catastrophizing to
disability and pain intensity after osteoporotic vertebral compression
fracture[J]. J Orthop Sci, 2016, 21(3): 299-305

[4] B AR, AR, 0 F. 8 B4 AR T 697 5T B R SANE AR
EG & A A2 Yralll KA Y EHRFFIR, 2015, 31
(5): 1014-1015

[6] Cao Z, Wang G, Hui W, et al. Percutaneous kyphoplasty for
osteoporotic vertebral compression fractures improves spino-pelvic
alignment and global sagittal balance maximally in the thoracolumbar
region[J]. PLoS One, 2020, 15(1): 0228341

[7] Cheng X, Long HQ, Xu JH, et al. Comparison of unilateral versus
bilateral percutaneous kyphoplasty for the treatment of patients with
osteoporosis vertebral compression fracture (OVCF): a systematic
review and meta-analysis[J]. Eur Spine J, 2016, 25(11): 3439-3449

[8] Huang S, Zhu X, Xiao D, et al. Therapeutic effect of percutaneous
kyphoplasty drug on

postmenopausal women with osteoporotic vertebral compression

combined with  anti-osteoporosis



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol23 NO.4 FEB.2023

- 703 .

fracture and analysis of postoperative bone cement leakage risk
factors: a retrospective cohort study [J]. J Orthop Surg Res, 2019, 14
(1): 452

[9] Tao W, Biao W, Xingmei C, et al. Predictive Factors for Adjacent
Vertebral Fractures After Percutaneous Kyphoplasty in Patients With
Osteoporotic Vertebral Compression Fracture [J]. Pain Physician,
2022, 25(5): E725-E732

[10] FRER. 2 BARME &R K5 2 ZARK BRI A&7 B RSk
MR 25 B A 69 97 2 R[T]. B 5 e BRAT AT, 2021, 38(5): 740-742,
746

[11] SRER), X%, K&, . L0 2H 5 AR A RIS LFHARAE
PKP & 57 OVCF #957 &L [J]. 4% 3 & 5 51k &k, 2020, 17(4):
490-494

[12] FAEFLFHFEILTRAMN LA BRAAMETHL TG
[0]. & A4 &, 2017, 37(1): 1-10

[13] Faiz KW. VAS--visual analog scale [J]. Tidsskr Nor Laegeforen,
2014, 134(3): 323

[14] Fairbank JC, Pynsent PB. The Oswestry Disability Index [J]. Spine
(Phila Pa 1976), 2000, 25(22): 2940-2952

[15] 42, 5. B RAEABMRES B E RS T FEIERE
& e &, 2018, 46(12): 1389-1392

[16] Zhang J, He X, Fan Y, et al. Risk factors for conservative treatment
failure in acute osteoporotic vertebral compression fractures (OVCFs)
[J]. Arch Osteoporos, 2019, 14(1): 24

[17] &M, 5REER], 50 0, ¥. 2 ARG B RH RE®RTETE
TRGANARIR BB AT X 24T [1]. F BHY s &, 2019,
27(4): 336-341

(18] £ . Bk R iz 2 2k sk 7 IRAMEAR G 0 AT R 06 7 A R B
JRBRAN VAR R 25 B A 04 7 AR SE X s B e [D] ZBCF ES X
#,2014

[19] Zm%, X3k 2. 2 LM IE DTG KRG T B R AR E G
PRI AR, F B A E s &, 2012, 26(7): 783-785

[20] RAER, A E45, & F 3L, 5. PVP 55 PKP s /it St Afe ¢ 445 bk
BB R ERARXT H Y m e xR [J] W RES,

2017, 57(12): 71-73

[21] =R, ¥ B4, #E3Y, F. B RKRAT R GANE T IAHER R 5
HREL £ FHAG X R D] F 4B 4 &, 2012, 32(8):
768-773

[22] Zhang Y, Shi L, Tang P, et al. Comparison of the Efficacy Between
Two Micro-Operative Therapies of Old Patients With Osteoporotic
Vertebral Compression Fracture: A Network Meta-Analysis[J]. J Cell
Biochem, 2017, 118(10): 3205-3212

[23] Lu LM, Ni XH, Ni JP, et al. Clinical effect of unilateral balloon
infusion of low dose bone cement in PKP for osteoporotic
thoracolumbar compression fractures in the elderly [J]. Eur Rev Med
Pharmacol Sci, 2022, 26(10): 3642-3647

[24] 1AW, =, AKN. ZRAMG &R 24 BRI E M S
TR R SANE R IR R [J]. P B R TAEFR, 2015,
19(16): 2479-2483

[25] F %R, 2%, 28R, F. RARANZERRZEAMME & RT A
B AFRRABEAMKESE TR ZRFRT ] FEET],
2017, 52(4): 105-107

[26] AT, Bk, 3, 5. B R GA AR R 5 B I Mk IR AL KRG
BRI B R0 e B E 54T [J]. 44145 2 &, 2022, 38(4):
307-313

[27] Sk, A2k, E b4, . B RS AN AR AR R 45 1 AT 42 A
JE I TG ARG B RIS e B B R R[], A TR E
Z &, 2019, 37(7): 180-181

[28] Lu Q, Gao S, Zhou M. The effect of bone cement on the curative
effect of percutaneous kyphoplasty in the treatment of osteoporotic
vertebral compression fracture [J]. Ann Palliat Med, 2021, 10(10):
11013-11023

[29] E ¥, Kk Ao, A5k, 3. R R REEL BRI E IT B R A AR AR
JE G5 MR I T AR [T]. AR ARy B S E, 2019, 19 (9): 1735-
1738, 1789

[30] SAedh, TRk 2. Mt JE & AT 6 97 B R A AR B A7 AR
KiRayF5[T]. FEALR AR, 2014, 18(9): 1471-1476



