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ABSTRACT Objective:To explore the application of three—dimensional CT and image classification in the treatment of os-
teoporotic vertebral compression fracture (OVCFs) by percutaneous vertebroplasty (PVP). Methods: A total of 90 patients with
OVCFs who were treated with PVP in Linqu People’s Hospital of Shandong Province from April 2016 to March 2018 were se-
lected as subjects. There were 31 males and 59 females, aged from 63 to 84 years old. Bone mineral density measurements were
performed in all patients to confirm the presence of osteoporosis and imaging examinations were performed to confirm the pres-
ence of vertebral fractures. The fracture area was determined by MRI fat surpressed image before operation and three—dimen-
sional modeling was performed to calculate the volume of fracture area. Three dimensional CT imaging of bone cement in frac-
ture area was performed after PVP and the volume ratio of bone cement in fracture area was calculated by computer aided de-
sign software , by which patients were divided into groups for study. Forty-one patients whose volume ratio of bone cement in
fracture area less than 50% are control group and the rest of 90 patients are observation group. Visual analogue scale (VAS)
and Oswestry Disability Index (ODI) were collected in two groups before operation and 1 day,3 months after operation. The
amount of bone cement was recorded after operation. Results: All operations were successful. There were 3 cases of cement
leakage in control group and 4 cases in observation group. All patients had no obvious clinical symptoms. After continuous ob-
servation and follow-up for 3 months, no complications such as adjacent vertebral fracture ,infection, bone cement displacement
were found. There was no significant difference in bone cement doses and bone cement leakage between two groups (P>0.05).
There was no significant difference in preoperative VAS and ODI between two groups (P>0.05). All VAS and ODI obviously
decreased (P<0.05) at 1 day after operation and in observation group the decrease was more significant (P<0.05). At 3 months
after operation there was no significant difference between two groups. This may have been due to basically healing of vertebral

fractures at 3 months after surgery and the pain was no longer significantly related. Conclusion: PVP can significantly improve

clinical symptoms of OVCFs and bone cement filling in fracture area is the key to the short-term effect of PVP.

KEYWORDS Osteoporotic vertebral compression fractures;
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Tab.1 Comparison of preoperative general data of patients with osteoporotic vertebral compression fractures between two

groups

5 ke oG g ﬁ”W2: i (s d) BMI (x5  kg/nr) ifiiﬁ
X R 41 73.61£10.47 14 27 6.31+£5.21 24.31+4.58 -3.82+1.31
pUR St 49 71.12+10.25 17 32 6.14+5.76 25.21+5.12 -3.77£1.26
K 5 A t=0.45 x’=1.57 1=0.46 t=1.55 1=0.66
P1H 0.23 0.38 0.34 0.17 0.21

L5 ZEitsibsi

K 1 SPSS 19.0 #A4 %k A 58 1 % 4f 2047 52 1
I3, R i TORER B B bR U 22 (s ) R, TR
J& VAS P43 (ODI 45 55055 20 P LE 3k FH B X FEAS ¢
R , 20 1] Lo 3R FH Ak ST AR AS ¢ Az 30y, P 1 L S5 4R
PEORR I K5 . DL P<0.05 % S A St X
2 #R

JIA B A e T A, X RRAA 3 6l kA
Kl B, WEHA 4 6 BLE KB TR, 2 TCW] B
I AE IR o AR BT [E] 45~105 min, SF-3 60 min, H /K
R 2.5~7.5 ml, F g 2.9 ml, fEHE 5.2 ml, R
JE BB IR R R G . RIS FFE ST B VI
3AH, TCAREHER B I SR E KR AL S I R
SiE B

WAL AT VAS 1P 22 RIS 12 B L (P>
0.05) , R J5 PIZL VAS 353 2 B 3 BEAR, Kb EAR S

B 1 Mk MK e = dE BRI a. B ik =2
BEAL b, H T X =4k CAD ##) Te. RJ5HE(A
SRR 1d. BOKJe =R e, B E K PRI
Fig.1 creating three-dimensional model of vertebral body
1a. Three-dimensional model of frac-
1b. Three-dimensional CAD model

1c. Three - dimensional model of

and bone cement
tured vertebral body
of fracture line region

vertebral body after operation 1d. Three - dimensional

model of bone cement 1e. Monolayer bone cement area
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2 B, 3,664, BEIBUEMION 2d EB 2a0 ARFTOAL X LR Ly e 0 46 4 4
2b. AT MRI/R B P& FHEAR D B3 2e. RJG X L WRE KA E (i T, 582 7157 & 8
R PETE B P 4R XI55 77 9l <50% , 4 A %) B 21

Fig.2 A 66-year-old male patient who has lumbar pain for 2 days because of falling was admit-
ted to hospital 2a. Preoperative lateral X-ray showed L, vertebral compression fracture 2b. Pre-
operative MRI showed the fracture line was located on the upper middle part of the vertebral
body  2c. Postoperative X-ray showed the position of the cement was lower and through calculation
the distribution of bone cement on the fracture line area was found to be less than 50% ,and includ-

ed in control group

B3 E,Y,67 4 HIE 10d ABE  3a. RET X A fdrm Lo AR ¥4 3b. R

i MRT 3278 5 Pr2 0 TAEA D B8 3e. RJT X 2R R F K Y ST i B e il ad 13k
IUH KA B T 4 DX A 18 1 >50% , 20 A L5 41

Fig.3 A 67-year-old male patient with lumbar pain for 10 days was admitted to hospital ~3a. Pre-
operative X-ray showed L, vertebral compression fracture ~ 3b. Preoperative MRI showed the frac-
ture line was located on the upper middle part of the vertebral body 3c. Postoperative X -ray
showed bone cement filled the entire vertebral body. The distribution of bone cement on the fracture

line area was more than 50% by calculation, and included in the observation group

o kA m . A BB O R I, HR O
[0S B R = W /N = /el = Y- R L N = < ]
RS 55 5 o Kuiper 46 F 5% & B, OVCFs 5 H 20%
TS LAE NS IR R BT, EHE M 10 4, /4

— g, Senturk SE AN
MERR, BT SRAS 0 =7 8k, 5 X 67 B
Ko WFIEARB ) BT XS E KR A AR KA, B
AT ARAG I BT R0 o X B 4 DX 3 14 Jal 43 By s8I

80% 2 FRIk kA B ¥, OVCFs 1y
HIZW 2 CHZ, BrlAERA
A Bk F B OAME R DL BB
T R B A e Rl R B R Ot
Af X 2k & CT o] GHI i % . b
1 (1B S N i e R (B 2 T
RAT B W2 A i, BALIE ek
AR50 B MRI HAR W & e, 15
OVCFs 1y 5 11112 W7 48 1) 58 Jin A%
2, Wit MRI KA a] LK B A
HNIE B AR 1 R T Ak,
MRI i W] % 518 6 B 7 i J2:
BRIEVE R 3T, 768 MR A% o8
fEE YT R m S, MRS T
R (i ERE
3.2 MEMRBOE ARBA MR
PIFEXTTF OVCFs (13797 LLR
SFIRIT N E, Hait—HnE s
JEER A TE BOEPEEER o 38 5 Hi
% 55 B V) A N B E TR R
I7 0 R AR K IR 25 ME
{NS= QTSR /A R O o I D
B M2, HOF T AR KU M5, A
ik, NESWEFEBREEZY,
HEAAR R TE A 2 A SR 45 358 1 —
P AR, Rk EEYSE K
B, 1 S AE BRI, SR 5 JE: 78 6 [
BAAFRIN L, BT B IRYT
B T A PR A A e 4 B BT 1)
FAR IS E il i YA
PESWANG= o A = W BB A i
MEAA , 358 M 1A o 3 TR e L R
JE IR M, o] B RS
By, kO TS F — 2P, B
T R E I A BLRE T B A T R
w0 SR, AR BT RO TEME IR
BT AR J5 #0 RE 2K A5 W B i AU
HEAA BLTE A X6 1 PR TF 25018 52 i [A]
ESLYNEET
3.3 HKIEA T HIT R OC R
X T 7K e TEHE AR A i o A
TSI IRIT R KR, M
HEgKREE EF



PR 5 2019 4E 7 B85 32 48545 7 China J Orthop Trauma,Jul.2019,Vol.32,No.7 +639 -

x2 MHEABRBRMUEHEEFERBITEETFRETE VAS
W L (225, 4))
Tab.2 Comparison of pre-and post-operative VAS score
between two groups with osteoporotic vertebral compression

fractures(x+s ,score)

215 {1k AT ARJE 1d AJE 34 A
X 20 41 7.41+1.02 4.51£0.78* 1.44£0.52*
Uil 49 7.32+1.14 2.62+0.84* 1.22+0.47*
A 0.75 2.71 1.42
PAig 0.87 0.00 0.34

TE - 5ARAT LA, “P<0.05
Note : Compared with preoperative data, *P<0.05

x3 MHEBRRMUEHEEESRSTEEFARAETE ODI
LB (s, 50)
Tab.3 Comparison of pre-and post-operative ODI index
between two groups with osteoporotic vertebral compression

fractures(x+s ,score)

4L R AHI AJg 1d AJF 34 H
XM 41 91.22¢1.97  69.23%2.71%  18.12+2.41*
WAl 49 90.88+2.12  47.85:2.14*  18.75£2.26*
i 0.68 3.02 1.87
P 0.55 0.00 0.44

TE - 5ARAT LA, “P<0.05
Note : Compared with preoperative data, *P<0.05

x4 MEBRBREEGCEESHTEESKEAERER
R A
Tab.4 Comparison of bone cement dosage and leakage

between two groups with osteoporotic vertebral compression

fractures
451 BI%C K U8 A i (x2s  ml) HK IR I [ H1(%) ]
g 41 4.27+1.74 3(7.31)
WAl 49 433+ 1.67 4(8.16)
oA A () 1=0.27 x'=221
P (H 0.53 0.11

HIEMIE AL . Salvatore 55 AR 45 2 MR 11 B T £ 1
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BAF, TR MRS 4586 2 1 97 0 X 38, 9F

4 B, 9,66 % PVP REH/KEMMEATIZ 2R BS &
2,71 % PVP R G 45K U 1a) 5 K2 T

Fig.4 A 66-year-old male patient,bone cement leaking to the anterior

edge of vertebral body after PVP  Fig.5 A 74-year-old female patient,

bone cement leaking to vein after PVP
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