b

$354% 124 r ] R 2R AR AR Vol. 35 No.12
20184F 12 H Chinese Journal of Medical Physics December 2018
DOI:10.3969/j.issn.1005-202X.2018.12.013 B F 1
KB MRI X322 57 #EA 2 4L R P&k & i XU R Fm &
FIAE L RRFRNER, E R ERA X R AR

LR EPD%H%@D%%T%ﬂ, J7UR BRIfE 5190005 2. R4S HH B BEERIEF IR B 7 B, AR BRI 519000

[ =] B35 RaTRE R R (MR 32 ZAERIRAL AR (PVA) B RS R RIS TR L, ik a8 R4+
ERRZRFERE 201655 A~20185F 5 A M4 19 60 4] (35 88 ANF- RMetR ) B BN AARIR R 45 B 3 & 4, 34T PVA R, RAT
ATMRI#e %, RG47DR#ATE S, LB ARSRLAFE, WRIEARZ[ R REFA(SI0Y . >70%) F
ARy K[ Z B IE & R AR(PKP) 22 B TG A (PVP) | M R34 (A IR JEAME) B R BEANZ[ (4 mL., >4
mL) | & MRIAE Z (L AR ik LARE IT LR, AN FEARAG ARRELIR) 3B KRB R A e Rvh . %) X TR
JiE 8 5 HT MRIAE A AR A 18] 25 69 TRM B, Z55R + A S MRS 2B R EN X B KRS R 5
7R Rt 5 2 5+ (P>0.05) s PKP 84978 K5 & A 54 26.67%(16/60) ,4&T PVP #9 50%(14/28) , £ 5174 eit 3 & L (P<
0.05), KA MRS 2 FAHAR LM MEARGLER M 18] 4115 3K SARR I &89 B RIS R F 5 H 27.40%.57.89%
30.30%.54.55%, & T o LR AR ZAEAR 9 14.73%.27.54%.15.22%.27.27%, 2 FH %t 3 &L (P<0.05). B A& LR
& WA MRIAE % AL 3 FF MRIAE S A7 4 FF MRIAE 2 8 25 69 B A5 KA 57 14 43.59%.56.00%.100%., [ AT
B IHAEE B AR MRIAE R TR B AR TSR 09 SR 5 45 51 JE 5 7)) 47 0.818.,0.553 5 ) i 6545 7% 3 4 MRIAE R TR B K Jeis
TR B AR FE 5 B 5 B A A 0.727.0.763 5 Bl B A 5F 4 FF MRIAE R TR0 - A5 68 450 15 4% 5 A1 4 0.727.1.000.,
2518 : PKP KRB 69 B AR s i UK T PVP, 4 75 B R SR R 45 PB4 RIPKP R, 5 91, RaT 747 MRI4e %, i it
BB MRIAE Z 34 R R 5o R e 47 TR
[ 48R ] 22 HARMRIRAL AR ; B A 5 350 U 5 B SRR B A 5 TR AL
[ B 425 JR445.2;R683.2 [ ZEfFrEAL A [32E4S11005-202X(2018)12-1436-05

Predictive value of preoperative MRI for risk of bone cement leakage during percutaneous
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Abstract: Objective To explore the value of preoperative magnetic resonance imaging (MRI) to predict the risk of bone cement
leakage in percutaneous vertebral augmentation (PVA). Methods A total of 60 patients (88 surgical vertebral bodies) with
osteoporotic vertebral compression fractures admitted to Zhuhai Hospital, Guangdong Provincial Hospital of Traditional Chinese
Medicine from May 2016 to May 2018 were treated with PVA. MRI was performed before operation and DR was performed
after operation for reexamination. The rate of bone cement leakage was calculated. The influencing factors, including gender,
age (<70 years old, >70 years old), surgical methods [ percutaneous kyphoplasty (PKP), percutaneous vertebroplasty (PVP)],
vertebral body (thoracic vertebrae, thoracolumbar vertebrae, lumbar vertebrae), volume of bone cement injection [ (<4 mL, >
4 mL)] and MRI signs (endplate damage, endplate fracture line, intervertebral disc injury, vertebral body fissure) were compared.
The receiver operating characteristic curve (ROC) was used to analyze the predictive value of MRI signs for cement intervertebral
disc leakage. Results The effects of gender, age, vertebral body and volume of bone cement injection on the rate of bone cement
leakage were marginal, without statistical differences (P>0.05). The rate of bone cement leakage was 26.67% (16/60) in patients
treated with PKP, lower than 50% (14/28) in patients receiving PVP, and the differences were statistical (P<0.05). Preoperative
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MRI examination showed that the incidences of bone cement leakage in vertebral body with MRI signs of vertebral endplate injury,

vertebral fissure, disc injury, and endplate fracture line were 27.40%, 57.89%, 30.30% and 54.55%, respectively, which were
higher than 14.73%, 27.54%, 15.22%, 27.27% in the vertebral body without the above signs, and the difference was statistically

significant (P<0.05). The incidences of bone cement leakage in patients with any 2, 3 and 4 kinds of the above MRI signs were
up to 43.59%, 56.00% and 100.00%, respectively. The sensitivity of combining any 2, 3 and 4 kinds of the MRI signs to predict
bone cement leakage was 0.818, 0.727 and 0.727, respectively, and the specificity was 0.553, 0.763 and 1.000, respectively.

Conclusion PKP, with a lower risk of bone cement leakage than PVP, is recommended for osteoporotic vertebral compression

fractures. In addition, preoperative MRI can be used to predict the risk of bone cement leakage through MRI signs.

Keywords: percutaneous vertebral augmentation; bone cement; risk of leakage; magnetic resonance imaging; predictive

value
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(1) ARFTREA : AFI 1 ER A GE HDX 1.5T MR
FEGHA TR RS, S S8 SR TWIL: TR 420
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2.1 IERBEREXEKEERNZ M

60 {1 (88 /MHEAR ) £ 3 3L 20 i i 5 (33.33%,
20/60) .30 MHEMAK (34.09% ,30/88 ) & A= B 7K Y ks ABK
ﬁ.ﬂ’ﬁl'ﬂﬁ 34 4HER] 45 (21.52%,34/158) H BB K I8
Bl MR AR HEATRA KB K e AR K
Vﬂrﬁﬂ%ki%ﬁﬂﬁ%ﬂnzﬁz#%%ﬁMix(P>o 05);
PKP /)5 /KI5 i & A= R K 26.67% (16/60) , Ik T
PVP 1) 50% (14/28) , 22 %A 4 1127 & L (P<0.05) .
TEWEL,

R1 TEIERZRBENTKIRERELRF(%)]
Tab.1 Comparison of bone cement leakage with different clinical
data [cases(%) ]

Bone cement

Clinical factor i value P value

leakage

Gender 0.035  0.851
Male (23 cases) 8(34.78)
Female (37 cases) 12(32.43)

Age 0313  0.576
<70 years old (24 cases) 7(29.17)
>70 years old (36 cases) 13(36.11)

Surgical approach 4.626  0.031
PKP (60 vertebral bodies) 16(26.67)
PVP (28 vertebral bodies) 14(50.00)

Position of the vertebral body 0.868  0.648
Thoracic (18 vertebral bodies) 7(38.89)

Thoracolumbar (50 vertebral bodies) ~ 15(30.00)

Lumbar spine (20 vertebral bodies) 8(40.00)

Volume of bone cement injection 0.903  0.342
<4 mL (53 vertebral bodies) 16(30.19)
>4 mL (35 vertebral bodies) 14(40.00)

PKP: Percutaneous kyphoplasty; PVP: Percutaneous vertebroplasty

2.2 AEMRIEERBIEKIEERIEE

BT H R B MRIAS £ 8 HEVR MR 351405 HE
PRZIBE MR S 07 GR 2R BT B KRB TR &
R 27.40% .57.89% . 30.30% . 54.55%, i TG
FIRTES 1 14.73% .27.54% . 15.22% .27.27%, 22 534
Giite i X (P<0.05) o [R5 I B IR AT 3 2 Ff MRI
TE4 AR 3 M MRITES AL 47 MRUEZ B
s K U8B e & AR R 43 ) Ik 43.59% . 56.00% .
100%. HILFE2,

#*2 AEIMRIER BEHBARERELERL1(%)]

Tab.2 Comparison of bone cement leakage with different MRI signs

[cases(%)]
MRI sign Bone cement leakage  y’value P value
Endplate injury 4.099  0.043
Yes (73 cases) 20(27.40)
No (95 cases) 14(14.73)
Vertebral fissure 6.111  0.013
Yes (19 cases) 11(57.89)
No (69 cases) 19(27.54)
Disc injury 5.179  0.023
Yes (66 cases) 20(30.30)
No (92 cases) 14(15.22)
Endplate fracture line 5.462  0.019
Yes (22 cases) 12(54.55)
No (66 cases) 18(27.27)
Combining any 2 kinds
of the MRI signs 8.242 | 0.004
Yes (39 cases) 18(46.15)
No (21 cases) 2(9.52)
Combining any 3 kinds
of the MRI signs 18.137 <0.001
Yes (25 cases) 16(64.00)
No (35 cases) 4(11.43)
Combining 4 kinds
of the MRI signs 43636 | <0.001
Yes (16 cases) 16(100.00)
No (44 cases) 4(9.09)

2.3 MRIGESR TR & 7K R HE E] £ 2 /A ROC £

[ B} A5 AT 25 2 b MRIAE S 15000 457K U8 3 T 19
M2k R AL 0.633, Witk Sig.b A 0.089, 95% & {5 X []
0.490~0.776 , HUBE 5 ¢ 5 5 5311 0 0.818,0.553 5 [F]
& L7 3 A MRIAE S B0 5 7K 8 B U 1 th 4
1 FH 0.745 , #i ik Sig.b 4 0.002, 95% & {5 X [A] 0.611~
0.879 , BRURREE 545 5 B2 43301l R 0.727 .0.763 ; [R5 F:
4 P MRIAIE 22 0B 7K U 92 T 1) 1 221 TH AR 0.864,
i E Sig.b 24 0.000, 95% {7 X [] 0.748~0.980, /&%
& 5553527 0.727 11000,
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