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Preliminary application of CPC/PMMA composite bone cement in kyphoplasty for the elderly DENG Xuan-geng,
XIONG Xiao-ming,CUI Wet,GU Tao ,WAN Dun,SHI Hua-gang,CHEN Xing,SONG Si-mao ,HOU Wei,MEI Guo-long,and
JIANG Wen-bing. Department of Spine ,Sichuan Orthopedic Hospital ,Chengdu 610041, Sichuan , China

ABSTRACT Objective : From the perspective of clinical application to analyze the effectiveness and reliability of CPC/PM-
MA bone cement in percutaneous kyphoplasty (PKP) for the treatment of elderly patients with osteoporotic thoracolumbar frac-
tures. Methods: A retrospective analysis was performed on 62 patients with osteoporotic compression fracture of single-verte-
bral thoracic or lumbar segment who underwent PKP surgery and had a bone density less than or equal to —=3.0 SD from Febru-
ary 2016 to December 2016. Among them,23 patients were in CPC/PMMA group,with an average age of (77.6+2.2) years
old, 39 patients in PMMA group , with an average age of (77.1+1.1) years old. The indexes between two groups were compared,
including the visual analogue scale (VAS),height ratio of anterior vertebra (AVHR),local Cobb angle , cement leakage ,new
adjacent vertebral fracture (NAVF'). Results : There were no significant difference in gender, age ,follow-up time and preopera-
tive VAS,AVHR, local Cobb angle between two groups (P>0.05),at the 1 day after operation, VAS,AVHR ,local Cobb angle
in all patients got obvious improvement (P<0.05),which was no significant difference at 1 day after operation and final follow-
up (P>0.05). At the same time , there was no statistically significant difference in the incidence of new adjacent vertebral frac-
ture and cement leakage (P>0.05). The pain in both groups continued to improve at follow-up after operation (P<0.05),the lo-
cal Cobb angle increased (P<0.05) and AVHR decreased slightly (P<0.05). However,the images of conventional methods (X-
ray or CT) could not find signs about CPC degeneration and new bone ingrowth. Conclusion: CPC/PMMA composite bone ce-
ment is safe and reliable in PKP for treatment of elderly patients with osteoporotic thoracolumbar fractures , which can effective-

ly relieve pain and maintain vertebral body stability. It has the same curative effect as PMMA bone cement. It was worthy to re-
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search more in future ,although no direct evidences support the CPC/PMMA composite bone cement can reduce the incidence

of adjacent vertebral fracture ,CPC degeneration or new bone ingrowth.
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25 [z HEAAR i JE (percutaneous vertebroplasty , PVP)
%R g ™M e AR (percutaneous kyphoplasty , PKP)
AR SR A AR I H RITIA 7 B 08 b P ME AR TR 4 i 37
(osteoporotic vertebral compression fractures, OVCFs)
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0.008), 4l ] 2= S Gt it2 L (R 1),
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TARME LB KRES . M2k, 17 CTRAER
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61 B 17 B N B8 G 3 50 (1=—6.992 , P=0.000 ;1=—7.206,
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Tab.1 Comparison of general data of patients with OVCFs between two groups

a5 1 PE (1)) AR AR HEHT & B AT BRI B I it £ b 1)
i (x£s5,%) (1) (1) (xxs,J1)
CPC/PMMA 41 23 6 17 77.6£2.2 1 11 154+3.6
PMMA 41 39 11 28 77.1%1.1 4 19 14.1£2.2
B ¥=-0.793 1=—1.067 ¥=-0.819 X=-0.067 1=1.357
P 0.858 0.286 0413 0.946 0.175

x2 MABRRMREHEEFERBRFAEE VAS.AVHR, FHE Cobb fLLE (x+s)
Tab.2 Comparison of pre- and post-operative VAS,AVHR, local Cobb angle of patients with OVCFs between two groups (x+s )

VAS(43) Cobb ff (°) HEPR T2 5 % 1L (%)
415 % — - - N = — - -
A Rig1d  KWHV RJg1d  RREE AR i R 1d Kk
CPC/PMMA 41 23 7.1+0.8 1.7+0.8 1.0£0.8 16.7¢42  11.2:2.6 141228 68274  72.0£59  71.1%53
PMMA 4] 39 7.2+0.6 1.6+0.7 1.1+0.8 15.7+44  10.9+3.0  13.1x34 673277  712+68  69.76.5
{4 -1.077 -0.870 -0.081 -0.680 -0.636 -1.412 0.434 0.452 0.858
Py 0.268 0.384 0.936 0.497 0.525 0.158 0.666 0.653 0.394
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E 1 CPC/PMMA Z 4Pkl ,84 % HAGE To R4 BT, S Sd ABE  1a,1b,Te. RTT X £k MRI.CT 7% Tio M 04 JE 45 B 47 (# % B ),
MEVR R BEREAR 2 /4 MR 1d,Te. RIS 1 d X 2k e CT 7% B K JE FTIOR IR AP MEMR , 20 A B34 &3 RS BT RE R 1B , (5 B /K 98 10 2kl DL — 7K
WM 1f,1g. ARG 29 DA X &R CT, X LR T M B4R R Ml (R TIT 28 5 OO I8 4%, 1R JGARAEB 97 5 CT BEBT I 30 0L 5 Te AT AML, 4278
TR A AE B K PR AS I, B 7K e S F— 7K D i B ROR) 8 T 2k

Fig.1 An 84-year-old female patient in CPC/PMMA group,sprain resulted back pain for 5 days,was diagnosed Ty, compression fracture admission to

hospital 1a,1b,1c. Preoperative X-ray,MRI, CT showed T}, vertebral compression fracture (shown by arrow ) ,the height of the vertebral body was re-
duced by about 1/4 ,and the vertebral body ruptured 1d,1e. On 1 day after operation, X-ray and CT showed that the cement filled most vertebral bodies,
and the distribution was relatively uniform, some slightly leaked in anterior wall of the spinal canal,but bone-cement space could be found at the edge of
the cement  1f,1g. X-ray and CT at 29 months after operation, X-ray showed that Ty, vertebral height was maintained , the anterior edge of the vertebral
body was connected to the superior vertebral bridge ,and there was no adjacent vertebral fracture; the CT cross-sectional area was similar to figure le,in-

dicated that the original fracture had healed,but the bone cement image did not change much,and the bone-cement space at the edge of the cement was

blurred or disappeared

B RE HAIFER D . FEBA &1F T M4+ PM-
MA 5 CPC,PMMA/CPC & & 8 /K Je B it b i
T T T o A e i R MEAR TR AR
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HER AR e TS BN Pm I B . e B2 A
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“EhAVER M CPC M E A AR T 2 A 8K e i it
PR &, [A] B o] DL AP A, e 40K A PMMA
NI NI R RS §I ) R = k= A R Tk MY
X SRR B K e

A 2] 9 B, CPC/PMMA & &8 /K e PKP R J5

A DAV SRR, — R bk AR MEA s B
M, 5 PMMA H KR R IGIRIF R 22 5% . KRG
A 58 4 T MR R R E 8, e T CPC E /KA
Je T BMAR 3~7 d W B0, AT A I R LR . PR ] LA
Bt PMMA B /K U 76 A AR AL AR rp i I R L o 8t
PR JE T CPC A B R B, IhIK I A (X
2 J CT) M LUAE J5 39 0 W 2 5 £7 42 CPC B fif F1 8
KNGO, EI R I CPC 5 W 75 B i, S
A EKRS B SN ER, nRET R
M F-BESE . WAL IR G CT ¥yn] & 308 —/K Je Al
B, Hod PMMA 20 3% 51 JG o W 4, 3 W] fE i PMMA
AR A, (H S HEBR B K U AN R T B
CPC/PMMA ZH &8 53-9 9lE15 CT (A1 BRIH 25, 1 PM-
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B2 PMMA APl ,79 % W L i B4 5 1 AR  2a,2b,2¢. RRT X 2k MRILCT 7R Ly JE46 8 4 MER R 2R 2 1/4,
MERBE AL 2d,2e. RIS 1d X £k e CT 7% B K P8 FEHUR BB 7 3007, 2800 A0 T A7 U ME A%, B K P00 % AT UL =K i) B (kT ) 2 RS
27 A X ZoR ARMETC B, LR &I AE T 38 B (Lo MEVR R 7w 25 S M AR TR ) 2. RS 27 AT CT BT IS (55 2e AR DL ) 73 B K P A
SE KV~ 2 G T T Y AR Ak, I e 18 BTSRRI L (3 Sk B )

Fig.2 A 79-year-old female patient in PMMA group, slipping injury resulted back pain for 1 week ,was diagnosed L; compression fracture admission to

hospital 2a,2b,2c. Preoperative X-ray ,MRI, CT showed L, vertebral compression fracture ,the height of the vertebral body was reduced by about 1/4,
and the vertebral body ruptured 2d,2e. On 1 day after operation , X-ray and CT showed that the cement filled most vertebral bodies , main distribution on
the right vertebral body , bone-cement space could be found at the edge of the cement (indicated by arrow)  2f. No collapse of the operative vertebrae and
the upper-lower adjacent vertebrae (the high-density shadow in front of the L, vertebral body was an external disturbance shadow) by X-ray at 27 months

after operation  2g. At 27 months after operation , the CT cross-section (similar to 2e) showed that the cement was stable , there was no obvious change in

the cement-bone junction,and the bone-cement space was still clearly visible (indicated by arrow)

MA 375 ] Fifi 17 CT % Vi T8 475 % A7 76 B — /K e 1] Bt 7]
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FIF IR ARG B EE 75 B UL B E <
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TN BT AR 5 HE AR o BE 00 4 R A B T Uk 2 HE A 1
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B 3 A2 v O 0 R A AT HE B BT 0 SRk (R B ) 2R B
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