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Risk factors for cement leakage in percutaneous vertebroplasty for osteoporotic vertebral compression
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[Abstract] Objectives: To identify risk factors for cement leakage in percutaneous vertebroplasty (PVP) for
osteoporotic vertebral compression fractures(OVCFs) in octogenarians. Methods: A total of 236 patients aged
at 80 or more who underwent PVP at 344 levels for OVCFs between November 2015 and June 2019 were
retrospectively reviewed. Data included age, gender, onset of symptoms(acute, subacute, chronic), trauma, frac-
ture level(mid—thoracic, lower thoracic, lumbar), cortical disruption, cleft sign, type of fracture(wedge, bicon-
cave, crush), fracture severity(mild, moderate, severe), intrusion of posterior wall, basivertebral foramen, punc-
ture approach (unilateral, bilateral), cement distribution pattern (trabecular, cleft), cement volume, type of ce-
ment leakage was recorded. Cement leakage was classified into three types: through the basivertebral vein(B—
type), through the cortical defect(C—type), through the segmental vein(S—type). The data were analyzed by uni-
variate and multivariate analysis to determine related factors for B—type, C—type and S—type cement leakage.
Results: The rate of B-type, C—type and S—type leakage was 28.5%(98/344), 24.4%(84/344) and 34.3%(118/
344), respectively. Multivariate analysis showed that two significant factors related to B-type leakage were ce-
ment distribution pattern and basivertebral foramen. One significant factor related to C—type leakage was corti
cal disruption. Six significant factors related to S—type leakage were cement distribution pattern, basivertebral

foramen, cleft, fracture severity, intrusion of posterior wall and gender. Conclusions: In PVP for OVCFs in
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octogenarians, each different cement leakage has its own risk factors; Identification of risk factors for cement

leakage might be helpful inreducing the rate of cement leakage.

[Key words] Osteoporotic vertebral compression fracture; Percutaneous vertebroplasty; Cement leakage; Risk

factors

[Author’s address] Spine Surgery Department, Beijing Luhe Hospital,

101149, China

AR =80 % AHEH B T P T A A e A R
$T (osteoporotic vertebral compression fracture,
OVCEF) & B w1, 2013 4F B ik (19— T A 70
A BN, IR =80 B AMEMEMRE T AR
BrR 11.4% , L0 22.6%", 2000 446 50— i
W, AE I =80 % AN HFHEIR B 3 B %
36.6%, 2017 AFJL AT — AT T Wi | 4F i =80
AP NHEMEAR i I AR R0 58.1%5, KA
OVCF J& , 855 1% 2l e J1 T B il 2y g 52 45111, Bip
PRAH G IF A e 3G 2200 BLAT e 1Y BOAE 58 Fn 205k
HUS 2% f MEAR BB R (percutaneous  vertebro-
plasty, PVP)TEIG YT OVCF J7 I, A & —Fil e
A IR TT J7 kP, Yang S8 O0E — 15 SF- 548 %
HIE 80 % WYX LUBF ST Ny, 5 AR ST IR T LA
FE, PVP 20 (83 i 5 S i SE W 2 W shfie o AR
T JoT i A O 2 HO R RRE B K 88 T 2
PVP 3 WA AAED 1, ARl =80 % AHE, L fifi
Bt 2 AT R s DL &2 5B ) 2%
B 7K Ve I AR OC B R R (N it FE 45 ) UK 7T
RE SR B35 4 23 ik — 0 2 1k ,OVCF 17 PVP A
SRR AR =80 X I RS £ . il g
B T A 3 B R IR VTG 9% U DG T Y [t

AT, EHWELF 2015 44 11 A~
20194F 6 HWifi 9 236 7] (344 T M) 4F it =80
% OVCFA7 PVP (B B R BB, SRIHZAF I B
BEBKREBRE RS ROERER, K
I B K U85 T 1Y A A R AR HRaE G

1 #{RFEE
1.1 —wER

HEMANRUE . (1)OVCF £, ()FHE K
T EBPIRAE AR, A A HE 7% o e S5 A 3R 5 A TR0
MR, HAEAR . RIE | AR SEWA; (3)AF
% =80 % ; (4) & B A2 By Im KRBT R, HEER bR
HE. (1) MG EIBEER; (2) g6 & M8 BB
i 5 (3)HHEFE LT o BT 55 5 1R (0 B PR AE 1A

Capital Medical College, Beijing,

FEAREHT 5 (4) 1 K FLAl 2R G0 M g 5 (5) %é il 2
SH O RE 22 N RE 2 FA

20154F 11 A ~2019 4 6 J WG 4F ik =80 #
OVCF1T PVP &35 236 19, 23t 344 ASHEATT B .
w161 B, B 75 F, FE 80~94 %, Iy
83.9+3.2 %, WifE 1~120d, V-1 12.8+17.7d., TcH
WG P A B AT R 182 T HE(R , A7 B AN =
A AT R 162 T HEMR i BOHEAR (T5~T8)35
T M BEMEAR (TO~T12)124 45, B A AfE 1A (L1~
15)185 15, BWAT 1 WHEIKBOIE AR 137 fl, Bk
11 2 WTHERBUE AR 43 B, 3R AT 3 T HEAR RO A
5 1, BRAT 4 T HERBUE AR 161, 193 BB E AT
1 RHER BT A 33 61 & 6T 2 YROMEIR OB AR
(PR R AT 3T ), 7 1) 58 35 2L AT 3 IRME R P
AR (B KM BT ), 2 51585 24T 4 M
WBUE A (K Z 0 R MRS ) o 17 W HEARZ H
HE =5 HR (PR — e 5 AR AR RN, 3k — O HE 5 AR
AN BRAE ) 2, 327 A A 2 XU 2 )

T A BB 5 SR R IRR AR RIMOE 56 2 LA
e AR 2 A O, 2 ATAORS B2 K e, PR =
T AE D R, B KU R AR AR 22 1 1
R — i ik, 5976 B /K U8 2 B hE 22 B s v
A GBI 7K U8 3 70 1 728 e 0 A AR 5 % e
RANEE, A5 R E KRS H KR AR 1.5~
9.0ml,
1.2 WELFE bR

FLFE B AW R R (R 2 18
PE) A TCAMG S A HE A B (R B i B
HE) AT TCAE AR 2 3% 2 b b A TC 24 BRAE 4T
B (BUIE WM E47) i (R b E
JE ) AEAR S RE T A 58 AMER R T R I ME S
I i Ok AL L 28 0 T = (48 BRI 5 AR | U A 5
) EKIRTEAS (ORI AT SRE ) K & B
KB IR IL 15 T,

HRAE o R R, BT N 2 B &
P B TEEE] 2 JE~2 A A O aE e R

P
He



532 o[ R 2L R 2020 4E45 30 455 6 1)

Chinese Journal of Spine and Spinal Cord, 2020, Vol. 30, No.6

T2 A A8, MEAR B 5T % 2 1 b ) b
J& MRI _LARAE 5B Bz o B0 Jmy 3 AS 3 482 k12
o CT b8 B I e i v s v v 7 5 g okt i 2 1
TR AERER T B | N AR ST BB A
(intervertebral vacuum cleft,IVC) J Wi R . R B
X LAl B PE X LR a8 CT b 2L o T A vp e 5
BT N 2 b s MR B 24 B58 5 o T1ARMEAR N
S N FUE MW SRR RE S BT E A,
T2 & & 15 5 SRR 5 (R 4 24 B P4 3 78 AR B
PR S ) B TR A A S B AR Y (HE AT T
FE4 ) UM AR JE (A g FE 48 ) R 4578 T8 (HEIR
J5i J7 He 45 5 A MEAA He 4 )1l BE T X R i 524
>R A Genant H #0024 % & ) 5 J5 32, MEAR [ 45 P
HITREE S R o L R A R AR
F 45 MR S5 B B Ak 1) R o B S TR — AR AR
Z s A MR R AR W) 4 B B B Ak i L e
AR MRS R s BT R R b
I A bR U HE R R 48 20%~25% 26%~40%
K 40% LA | 10, HER 5 BE JE ot 9E AMESS 248 CT
L 1 MER S5 B R T SR S AMERS, BOHME S
TR T B/ 5 I e b M AR S R ) v e 7
B LCT RN 7R o = A T 8RB 70 i1 7
SRR, sl R R AR R LA B B R
P 35 TS A i FLIS AR B0 R 7K DR HE AR P 40 A Y TR
A, 50 B HRE RRHIORE | A HRAE 2 48 1 /K e 2 1
S S B RE B B A TR A A RS A B
VA e JE FRIAE (A Y i /NG B K R I FE ;. SRR
B K IRVRELT /NG 2Z 8], S5 o A Ik,
TCHLI A 2021 R Yeom 52V K IR B 42
T AR B IR AR AR B AN TR] 43R o 20 i S i ik
RU(B B ZMERTT B Dk AU (S AU 248 B it Al
(CED) BRI mMEREN B, & T C HBIkY
— BIRRER SR BTAT S AR SE I, B P 280t B
YINER 1Rk B AR 0 Sy S8 B, H B 43 7 () Bl | PR 2 =
22 R B R A R & pE DL R4S I R A
PUSES=REN S A DS EE e W
1.3 Stk

K H SPSS 17.0 #AFFEAT G b3 K]
FEOPrRA Y K ik R N R M AN A
it E XN ER, #FAZHER Logistic [M11H 43
Bro P<0.05 B2ZESAHGIT ¥R L,

2 #R

21 HEKIEB AN &AL

344 FTHEMR D B BB TR 98 B, RAEFEN
28.5%;C 1% 84 1B (MENB W 43 k),
R 24.4% ;S BB 118 B, KAEFN
34.3% (% 2),
2.2 ARRIEIK IS I B fa B IR R 4 B

R SHTEE R B, 5 B RIS A A e
IR A RS A TCREBRAE 2 75 & BUHE S IS
kAL B KR IE S (P<0.05) ;55 C 98 i A3 AH e
MR RA . A TCHEAR B BT ek i B, A JCRL R
TE CEHITIEAS BT HEMR S BE B R AR R A
HER K IBTEZS (P<0.05) ;5 S B T A A ek
AR 2 o 1 S A JCHE AR B o 3 Sk R W A
ZBRAE BPEA B YT RRE MRS BE R R S
RAMEGR | R R IMEIL I F KL . BKIRIES
(%3),

¥ EdRmE R maAELHREHFAZHE
Logistic MIH44T, Z5 3R 7R, 5 B BB s A AH G
PERIFE R 3R (P<0.05) 47+ B K Je I 25 R IR BRE |

x1 5FKkRERMEXAZREXLRE

Table 1 Factors related to cement leakage and their

assignment

T

Assignment
A1y <85 % (1);>85 % (2)
Age <85 years(1); >85 years(2)
5] F(1);%(2)
Gender Male(1); Female(2)
i BEQD) R (2) 181 (3)
Onset of symptoms Acute(1); Subacute(2); Chronic(3)
B VES J(1):4(2)
Trauma No (1); Yes (2)

g B (1) F M B (2) s BEHE(3)
DAL B Mid-thoracic(1); Low thoracic(2);
Fracture level Lumba

umbar(3)
A1 TOHE A B J5t 1% 25 1 v 18 F(1);H(2)
Cortical disruption No(1); Yes(2)
A TR BRAE T (1); 41 (2)
Cleft sign No(1); Yes(2)
LEETRIS BLIE (1) s WM (2) 5 =45 (3)
Type of fracture Wedge(1); Biconcave(2); Crush(3)
H AR BRI (1) (2)  EHE(3)
Fracture severity Mild(1); Moderat(2); Severe(3)
JEMAH AR R A (1);02(2)
Intrusion of posterior wall No(1); Yes(2)
JE 5 R ML D AL 3 (1);/2(2)

Basivertebral foramen

27 AR )
Puncture approach
HORIRTE & (VR BURE A A )
Cement distribution pattern
AR

Cement volume

No(1); Yes(2)

FLM (L) 5 B (2)
Unilateral(1); Bilateral(2)

PHAE (1) IR EURE (2)
Cleft(1); Trabecular(2)

<6.0ml(1);=6.0ml(2)
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Table 2 Results of assignment on each group

BAL % i (n=98) HoAt (n=246) CHIB U (n=84) HoAh (n=260) SHLE (n=118) HoAt (n=226)
Type-B leakage Others Type-C leakage Others Type-S Others
j@% 1(66);2(32) 1(161);2(85) 1(60);2(24) 1(195);2(65) 1(88);2(30) 1(167)52(59)
&ﬂer 1(20)52(78) 1(77)2;(169) 1(26);2(58) 1(71);2(189) 1(42);2(76) 1(55);2(171)
i 1(76);2(15); 1(195);2(41); 1(65);2(15);3 1(206);2(41); 1(98);2(17);3 1(173);2(39);
Onset of symptoms 3(7) 3(10) 4) 3(13) (3) 14
gk 1(60);2(38)  1(122);2(124)  1(42);2(42)  1(140);2(120)  1(64);2(54)  1(118);2(108)
HATLE 1(9);2(37); 1(26);2(87); 1(7)52(37); 1(28);2(87); 1(10)52(38); 1(25);2(86);
Fracture level 3(52) 3(133) 3(145) 3(70) 3(115)
A TCHE Sz 3%
il 1(51);2(47) 1(112);2(134) 1(3);2(81) 1(160);2(100) 1(67);2(51) 1(96);2(130)
Cortical disruption
gi%gﬁﬁ 1(79);2(19) 1(160);2(86) 1(39);2(45) 1(200);2(60) 1(104);2(14) 1(135)5;2(91)
HIE S 1(55);2(15); 1(134);2(27); 1(35);2(12); 1(154);2(30); 1(79);2(13); 1(110);2(29);
Type of fracture 3(28) 3(85) 3(37) 3(76) 3(26) 3(87)
TR 1(72);2(19); 1(164);2(53); 1(50);2(19); 1(186);2(53); 1(98);2(18); 1(138);2(54);
Fracture severity 3(7) 3(29) 3(15) 3(21) 3(2) 3(34)
ST R R
NG I HERE

1(68);2(30) 1(159);2(87)

Intrusion of
posterior wall

= 7 T BMEFE IS
bk L
Basivertebral
foramen

25 K

Puncture approach
HKIRIES
Cement
distribution pattern

K
Cement volume

1(58);2(40) 1(191);2(55)

1(5);2(93) 1(12);2(234)

1(13);2(85) 1(92);2(154)

1(62);2(36) 1(169);2(77)

1(40);2(44)

1(61);2(23)

1(2);2(82)

1(40);2(44)

1(53);2(31)

1(187);2(73) 1(96);2(22) 1(131)3;2(95)

1(188);2(72) 1(73);2(45) 1(176);2(50)

1(15);2(245) 1(5);2(113) 1(12);2(214)

1(65);2(195) 1(15);2(103) 1(90);2(136)

1(178);2(82) 1(74);2(44) 1(157);2(69)
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Table 3 Univariate analysis of potential risk factors for occurrence of each type cement leakage

BB 5 HoAh g 3 CHIB w5 HoAh 3 SHY B U 5 HoAh g 3
Type-B leakage patients vs. Type-C leakage patients vs. Type—S leakage patients vs.
others others others
X P X P X P
Tf 3.286 0.070 0422 0516 0.019 0.891
'{?’”"Jl _ 4107 0.043 0417 0519 4852 0.028
sender
?& ‘ ‘ 1.449 0.484 0.205 0.903 2.895 0.235
nset of symptoms
I i 3.805 0.051 0377 0.539 0.128 0.721
rauma
Do (i 0.256 0.880 3.128 0.209 2072 0321
racture level
f JUHE A B i S o 1.192 0275 85.567 0.000 6360 0.012
ortical disruption
5 1y 4T
A 8.013 0.005 27.840 0.000 29.487 0.000
eft sign
e s 1.847 0.392 8.200 0.017 11318 0.003
ype of fracture
EE 2.074 0.355 7.290 0.026 21429 0.000
racture Se\/erlly
S L PR o o
?Eg BB TR Jei Ji M 0.706 0.401 16.709 0.000 18.899 0.000
ntrusion of posterior wall
i I LI 8 AL 11.945 0.001 0.003 0.956 9.943 0.002
asivertebral foramen
S ) 5 0.007 0.931 1552 0213 0.190 0.663
Puncture approach
b S
f““‘:ﬁﬁ/:m o 19.247 0.000 15317 0.000 26.869 0.000
ement distribution pattern
K 0.938 0333 0.829 0363 1.605 0.205

Type of cement leakage
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H 17.0%~42.39%°101225.26.3-3 - AR fff 58 | =80 %

BE BB EN 28.5% .C BB X 24.4% S
AN 34.3%, 5 _FRWFFEAHAL, A2 [ P 4
2P HT T RS e, B — 2R B e (4 C
RUB R ) AR B3R | 3 SE B 53 v i 500 5 o M A
HKN0-221.373 - Ding ZEIFT Tomé—Bermejo 251043 5]
WF5E T4 BB RN A SN, (HIER— B
Bl R AR I3 R 69.4 % R — N BRI A T 4
10.0%¥5 He b 8 5, ARAF5E, L9 A 4RI =80 %
OCVFs %, 435l 7 B A C A S BB R
fER

(1) B KIIEE R iR BrE & B S BB
A B8 R 38 L 56 T HEAAR P9 B /K R T 248 14 I PRAFF 5
KREBE NI EERTESHHEAR G HEIT
BRI R . — B 2= N VRO
AKUE REWAR P HEA S5 35 B . SO DB A HE A - T
P4 JRUJRGE 12030 400 |58 o2 LN Sy W 5 I A S k22 4
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Table 4 Multivariate analysis of risk factors for

occurrence of each type cement leakage

OR P 95% CI
B K V15 U

TypeB leakage

e 1589 0121  0.885-2.854
gjff}gﬂ fit 0682 0218  0.371-1254
i 3R U LI Bk AL 2364 0001  1.398-3.996
aps e 34430000 1.759-6740
CHYE K IE B s

Type—C leakage

i fﬁff‘ﬁii ST 35183 0000 10554-117.288
hE %jg’l“ 1352 0369  0.700-2.611
f’; If’:[ L 1023 0909  0.697-1.500
i ﬂiﬂuﬁevem 0874 0584  0.540-1.416
ﬁﬁinﬁgﬁfiﬁf TR 1258 0491 0.655-2419
(i:rjfe?ﬁﬁflﬁribulion pattern 0562 0078  0.296-1.066
STk 8

Type—$ leakage

e 0425 0004  0.239-0.756
LR Lﬁp SESRETET 1004 0990 0.578-1743
oo Egn 0335 0003  0.164-0.682
ﬁ fiﬁf)f?é?racture 1006 0971  0.715-1417
i fai%ré{evemy 0514 0015  0.300-0.880
o f’lﬁﬁfﬁ:}eﬁf TR 0487 0025 0260-0.916
A I I AL 2272 0003 1313-3.931
HAKTEIY & 3.548 0000  1.822-6.909

Cement distribution pattern

T SC I AR T A BRI # K 3R 5, R BIORE (9 B K
e 25 5 ki bkl s, A B AL S A%
T WA, BKIREMEENNSRIES, S5
RN RGO, W /NG FEE 2R S5 R
PP B R BRI TE AR 7 B KR TEA
B KRS BE K e e

(2)CT &b 75 A e 3 Dk AL, & B AUFD S AL
T 0 e 57 R 2Rl R S A s DA A T 408 300 A A
Ji T 7K S HE B4 X TG RS 1 A A P S R K, S5
HEAAR N AR 22 1Y) i JDiE T8 (T8 403 F /20 B B ) A7 e %

Fe MR AR iae 3l [ J5 5, HE RS IS #H bk r] B
TR BIHEAS N FR KON iZaR 1202 B BUE KB
T 0 gt ) 2 BE Al s CE AT T AR R IS DK RS U 2
HESMER KON, IZaE R0 S AU KI5 T i i i)~
RS CT A 0735 A 5 U i IOk L, 28 28 4 ) G it
PRI A — o OMEMR IS BE B TR T % A 50 4544
— WG GE R I ARAS R SR T v R i AT R
W KHESE I KL X B 2224 50.0% 5 HEIR
Jo BE R BT RE R, U ORI R Ik DX AR 2R 24
H90.09%1, Q)8 AT HEAR = A B i V- IR BE  HE i
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