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ABSTRACT Objective: To investigate the effects of percutaneous vertebroplasty on the biomechanics of patients with osteoporotic
thoracolumbar fractures. Methods: A total of 9 frozen fresh cadavers of the thoracolumbar spine were selected for this research and
randomly divided into observation group (n=3), control group 1 (n=3) and control group 2 (n=3). The observation group and the control
group 1 were made into osteoporotic thoracolumbar fracture models; the observation group was injected with low viscosity bone cement
with contrast medium, and the control group 1 was treated with pedicle screw fixation; the main biomechanical indexes (maximum
compressive strength, stiffness and height) of the two groups were measured before and after operation. The control group 2 was taken as
a reference only, measured only once. The detection results of biomechanical indexes of the three groups were statistically analyzed.
Results: There were no significant differences in the maximum compressive strength, stiffness and height before operation between the
observation group and the control group 1 (P>0.05). However, the maximum compressive strength and stiffness of the two groups were
lower than those of the control group 2, and the height was higher than that of the control group 2 (P<0.05). After operation, the maximal
compressive strength and stiffness of the observation group and the control group 2 were higher than those of the control group 1, and the
height was lower than that of the control group 1 (P<0.05), while there were no significant differences in the maximum compressive
strength, stiffness and height after operation between the observation group and the control group 2 (P>0.05). Conclusion: The
application of percutaneous vertebroplasty in the treatment of osteoporotic vertebral fractures can effectively restore the biomechanical
properties of patients, and the effects are exact.
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Table 1 Comparison of maximum compressive strength, stiffness and height before operation among three groups (vs)

Groups Maximum compressive strength (N) Stiffness (N/mm) Height (mm)
Observation group 1498.3+ 421.3* 1013.8+ 212.8* 7.6 0.9*%
Control group 1 1493.7+ 419.5% 1025.7+ 214.6* 7.7+ 1.1*
Control group 2 1946.2+ 422.7 1102.9+ 209.8 0.0
F 0.516 0.713 6.936
P 0.429 0.388 0.000

Note: compared with the control group 2, *P<0.05.

R2MUEZAREEATERE NE BE(vzs)

Table 2 Comparison of maximum compressive strength, stiffness and height after operation among three groups (x=s)

Groups Maximum compressive strength (N) Stiffness (N/mm) Height (mm)
Observation group 1937.6+ 415.4* 1098.7+ 205.7* 0.3+ 0.1*
Control group 1 1678.1+ 421.3 1069.5+ 203.2 2.3+ 03
Control group 2 1946.2+ 422.7* 1102.9+ 209.8* 0.0*
F 1.462 1.918 2.402
P 0.039 0.025 0.000

Note: compared with the control group 1, *P<0.05.

TH: 5550 PRl B4 W A 147 2 0 AR ) 0 2 S B TS 29I 25% 1K
A AT YT RNRL B) HEAT LR A R T R 4 Lo o), S ad e v
B A KIS TR IS, Ak 5 B 45 R iR 2
014, SR BEA WIS FFofs - IR TR AR L BEE g 25% , LA
TRATFFE S5 SR A UER AN 2 L

ARHITTE 5350 LAME S5 AR BRET P9 [ 7 A AT A 28 AR AR A
RS I TRA I 2 BEMER B ARG ST B BiAR P W A 1 3
X EEEHEAR A W) 1 AR R o P50 e b A S 2 AfE A
(T4 b THEIREC N G218, BX — IR Y S P 2 2 5 HE
AR A R BN A ] 3 D A A T A A S i 2 46
PIZA %, B LR S AL, 05788 D SR B S BT B, W2
HERA BT 5 B2 J 2 A b TSt 2 pes>-1€T i T HEAAR 14
AT - LRI RIS T 508 "S", MR R A 5] —
SE MU a2 BT RS, 22— I AA2 5 14 [l 7
U719, SR LLMERA R 2 - (8% 2kt B AR ik ] 2
BEHEASIEA A T B /K e REABITE BT IR, S A (AT 2
GERYSHE Ty o W IR T AUMEAC I A 480 - f0R% ik BTt
DR LG R AT T T 2 6 A S 5 2 9 R AR T A1, 2%
MBI, X — AR T W P [8 52 R T A — 5 Y SR AsE
AR ARIRE TR ) R SR R

AL AR PR N BMEAR AR B A , 2 L
KM ATE R B bR, DFSEAE A I B Py A
W5 B 2 BOMER OB AR FOME 5 AR BRET P9 [ 5E B9 4= 9 0“7
SN (D ZEBMERISOEA - 52861 1 e LA A A P T AR
AKUE KB, E K T BERS B A e B T ME MR 1) B BT TR Bt 7K e
5 R S THT A B Ak 2 DR IE M A SR A LA g 2 R T £ A
(920, (2 M5 HRBRET PN [ - LR BUARE T8 AR B9 T 0 4
SO A — s R ST 3, BTV B AE SR AER Y
FRRE PR A R >, S, MR B0 56 B R I 2 (S5 JLAR N

GRSV R IE S NN X7/ DAL 2 S VAN S =L
ASRAFFE 7 WS . X T 2 M AR BT A B BT 5

JE WIBE e BE LU B AR B i 22 5 (HL S 00 R 2 A LI 7

TER 225 o WG LA 5 ) R S WIEE | o BE 5508

W2 bR TE W] i 22 57, AR T 2R OR S5 A de KO S B

WIEE | e B 508 B 2 ZH RO 2 LU AP AE B 1 2 5 4R 48

S ISTE AT B A PE MR A1 4, BEAS (L 0k £ A

AW A, B SR Al L ) A 7 22 DA i e 2R 4t

3, 187 7 v AR A A TP PR A3 o ) A v 0 S 7K

JEREAE I DA A 0 R AT TR R B, MG A A A ) )~ PERER.

A BHFFERT L 4 B AMER BT AR = AR BRET P [ 5 VR 97 T8

A N B X R MR AR 1) 0~ 2, 45 2R s 28 B A

WEIEARL BRI AR T 50%, P RAHTRIREL |

DI £ o TR 5 AR E T P [T 2P0, FeBg B aRRF R 2R S I

RSB F A4 RIEA R — 2

25 LA, AHFFEIN R N 28 B HER OB A B s R

TREAE B BB ILREIRTT , REMS A AU B EHE AR )7, 3L

RWYT. E T AU T HEAR A D DT i v AR

KEAEAT NG , PR AT I 45 SRAT 75 Wi PR R 7 5

BRI SEHEATHIE , LASRASRR T R 5 LAY S BRI e 2 2R

& % 3L #ik( References )

[1] Gajjar SH, Menon HJ, Chaudhari N, et al. Outcomes of Short Segment
Posterior Instrumentation in Unstable Thoracolumbar Fractures [J]. J
Clin Diagn Res, 2016, 10(11): RC04-RCO08

(2] Sk, 0 A, EA45-F 5 )6 BIBUEAME 5 ARSRAT W B 208 57 MR B
W97 2] R A4 B i, 2016, 16(31): 6094-6096, 6113
Chai Zhen, Su Hong-li, Wang Fu-ping, et al. Clinical Analysis of
Posterior Decompression and Pedicle Screw Fixation in the Treatment

of Thoracolumbar Fractures [J]. Progress in Modern Biomedicine,



- 708 -

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol18 NO.4 FBR.2018

2016, 16(31): 6094-6096, 6113

[3] Deqing L, Kejian L, Teng L, et al. Does the fracture fragment at the
anterior column in thoracolumbar burst fractures get enough
attention?[J]. Medicine (Baltimore), 2017, 96(6): €5936

[4] AL ZE & B4 5,5 .2 A 3 AT A B 2 5 Frak - Rt
A JEA B 3 & % Cobb's A 5 M ARaT 4 B Lk a9 % @ [J] K &
HEF R, 2016, 16(22): 4266-4269
Zhou Ting-yu, Yu Ai-xi, Zhong Bing, et al. Impact of Percutaneous
Minimally Invasive Pedicle Screw Fixation and Open Surgery on the
Cobb Angle and Anterior Height of the Vertebral Body of Patients
with Thoracolumbar Fractures [J]. Progress in Modern Biomedicine,
2016, 16(22): 4266-4269

[5] A7 A, % 5, 8% SHE, 5 MR DRIEH /£ PVP 3677 &5tk AL s fE
B F ANV B REAR B T P 0 R (D). BB B % 45 4 &,2016,
31(11): 1132-1135
He Fang-sheng, Wu Bing, Sheng Wen-hui, et al. Application of
vertebral body venography in percutaneous vertebroplasty for
treatment of osteoporotic thoracolumbar fractures combined with
vertebral vacuum syndrome [J]. Chinese Journal of Bone and Joint
Injury, 2016, 31(11): 1132-1135

(6] 2RBA 2,24, 6 &, 5. 55 4 IR 4552 BRI RG24
B R BN A REAR B T 00 T T R AT e R A R I E A,
2016, 15(9): 894-896, 897
Shao Ming-xing, Wang Feng, Shi Jing, et al. Early clinical effect of
the treatment of elderly patients osteoporotic thoracolumbar fractures
with the combination of horse bone and percutaneous vertebral body
[J]. Journal of Clinical and Experimental Medicine, 2016, 15 (9):
894-896, 897

[7] Aly TA. Short Segment versus Long Segment Pedicle Screws Fixation
in Management of Thoracolumbar Burst Fractures: Meta-Analysis[J].
Asian Spine J, 2017, 1(1): 150-160

[8] Wang H, Zhou Y, Li C, et al. Comparison of Open Versus
Percutaneous Pedicle Screw Fixation Using the Sextant System in the
Treatment of Traumatic Thoracolumbar Fractures[J]. Clin Spine Surg,
2017, 30(3): E239-E246

[9] Takura T, Yoshimatsu M, Sugimori H, et al. Cost-Effectiveness

Analysis of Percutaneous Vertebroplasty for
Compression Fractures[J]. Clin Spine Surg, 2017, 30(3): E205-E210

[10] Spiegl U, Jarvers JS, Heyde CE, et al. Osteoporotic vertebral body

Osteoporotic

fractures of the thoracolumbar spine: indications and techniques of a
360° -stabilization[J]. Eur J Trauma Emerg Surg, 2017, 43(1): 27-33

[11] EARLE,LRF ZHMERTY  E BN &R B KX
M 5 ARAT BN A B A SR AR R G VA R A [T]. P
AR TARAF AT, 2017, 21(3): 350-355
Wang Ling, Zhao Hong-xia, Hua Qiang, et al. Percutaneous
vertebroplasty, percutaneous kyphoplasty and expansive pedicle
screw fixation for repairing primary osteoporotic thoracolumbar
fractures [J]. Chinese Journal of Tissue Engineering Research, 2017,
21(3): 350-355

[12] Fu Z, Hu X, Wu Y, et al. Is There a Dose-Response Relationship of
Cement Volume With Cement Leakage and Pain Relief After
Vertebroplasty?[J]. Dose Response, 2016, 14(4): 1559325816682867

[13] Jia P, Tang H, Chen H, et al. Prophylactic vertebroplasty procedure

applied with a resorbable bone cement can decrease the fracture risk
of sandwich vertebrae: long-term evaluation of clinical outcomes[J].
Regen Biomater, 2017, 4(1): 47-53

[14] Kan SL, Yuan ZF, Chen LX, et al. Which is best for osteoporotic
vertebral compression fractures: balloon kyphoplasty, percutaneous
vertebroplasty or non-surgical treatment? A study protocol for a
Bayesian network meta-analysis[J]. BMJ Open, 2017, 7(1): 012937

[15] Yu W, Liang, Yao Z, et al. Risk factors for recollapse of the
augmented vertebrac after percutaneous vertebroplasty for
osteoporotic vertebral fractures with intravertebral vacuum cleft [J].
Medicine (Baltimore), 2017, 96(2): e5675

[16] Sun H, Li C. Comparison of unilateral and bilateral percutaneous
vertebroplasty for osteoporotic vertebral compression fractures: a
systematic review and meta-analysis [J]. J Orthop Surg Res, 2016, 11
(1): 156

[17] Li C, Pan J, Gu Y, et al. Minimally invasive pedicle screw fixation
combined with percutaneous vertebroplasty for the treatment of
thoracolumbar burst fracture[J]. Int J Surg, 2016, 36(Pt A): 255-260

(18] & i B AR5 LRI 1251 A T AR A 2 AR
BTG R & I7 R B A5 T g A [J]. o S A8 4 &, 2014, 36(3):
228-231
Huang Hai, Xu Shao-nian, Du Zhen-guang, et al. Treatment of
metastatic thoracolumbar tumors by percutaneous vertebroplasty
combined with interstitial implantation of 1251 seeds [J]. Chinese
Journal of Oncology, 2014, 36(3): 228-231

[19] Kilic M, Balkarli H, Balkarli A, et al. Correction and Letter to Editor
based on the article "An evaluation of the functional and radiological
results of percutaneous vertebroplasty versus conservative treatment
for acute symptomatic osteoporotic spinal fractures"s[J]. Injury, 2016,
47(11): 2597

[20] Ding J, Zhang Q, Zhu J, et al. Risk factors for predicting cement
leakage following percutaneous vertebroplasty for osteoporotic
vertebral compression fractures [J]. Eur Spine J, 2016, 25 (11):
3411-3417

[21] Li L, Lu Y, Li M, et al. Repeat Percutaneous Vertebroplasty for
Recurrent Pain Arising From Previously Treated Vertebrae in Patients
With Osteoporotic Vertebral Compression Fractures [J]. Clin Spine
Surg, 2016, 29(9): 399-404

[22] Yi HIJ, Jeong JH, Im SB, et al. Percutaneous Vertebroplasty versus

—

Conservative Treatment for One Level Thoracolumbar Osteoporotic
Compression Fracture: Results of an Over 2-Year Follow-up [J]. Pain
Physician, 2016, 19(5): E743-E750

[23

[t}

Zhang L, Zou J, Gan M, et al. Treatment of thoracolumbar burst
fractures: short-segment pedicle instrumentation versus kyphoplasty
[J]. Acta Orthop Belg, 2013, 79(6): 718-725

X e 70, B e A%, R S B S 30 de B R o B E B R R B
PR TY R G 7 AEAHE AR 1 BL TR AR Z B T BN P B R AfE A 7 [J]. 48081
& 52,2014, 9(1): 57-60

Liu Jia-yuan, Li Ye-cheng, Liu Shou-zheng, et al. Unipedicular

[24

[y

fractional staged percutaneous vertebroplasty in the treatment of
patients with osteoporotic thoracolumbar vertebral body fracture
complicated with intravertebral cleft [J]. Journal of Minimally

Invasive Medicine, 2014, 9(1): 57-60 (TEE 749 )



DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol18 NO.4 FBR.2018

- 749 .

ribosomal protein L6 in gastric cancer cells [J]. Cancer Biol Ther,
2005, 4(2): 242-247

Wb 3k b, 2B R S AT B AR & S A0 5 IR AR
i A2 BT 5 BR AR o 04 A AELLT]. o 4k B ST A A %,2015,36(3):
204-208

[17

—

Xie Chong, Huang Qi-wei, Wang Guo-min, et al. Value of
multi-biomarkers plus PSA in the diagnosis of prostate cancer [J].
Chinese Journal of Urology, 2015, 36(3): 204-208

[18] Fleshner K, Carlsson SV, Roobol MJ. The effect of the USPSTF PSA

=

screening recommendation on prostate cancer incidence patterns in
the USA[T]. Nat Rev Urol, 2017, 14(1): 26-37
[19] Thompson IM Jr. Improved Therapy for PSA Recurrence after
Prostatectomy[J]. N Engl J Med, 2017, 376(5): 484-485
RIEAL GRIRS . S T 7 A & Al A 5T 7 IR 95 S5
B ey &S] P B F 5 4 &, 2013, 33(24): 6137-6138
Zhao Chen, Li Dong-yan, Zhang Zhen-wen, et al. Significance of

[20

[l

multiple tumor markers in differential diagnosis of prostate cancer[J].
Chinese Journal of Gerontology, 2013, 33(24): 6137-6138

[21] Sasaki H, Klotz LH, Sugar LM, et al. A combination of desmopressin

—

and docetaxel inhibit cell proliferation and invasion mediated by
urokinase-type plasminogen activator (uPA) in human prostate cancer
cells[J]. Biochem Biophys Res Commun, 2015, 464(3): 848-854

[22] Rybarczyk P, Vanlaeys A, Brassart B, et al. The Transient Receptor
Potential Melastatin 7 Channel Regulates Pancreatic Cancer Cell
Invasion through the Hsp90a/uPA/MMP2 pathway [J]. Neoplasia,
2017, 19(4): 288-300

(23] E/MR. 6751 B4 d AR RGE TR & Ao il 71 B SF 4R 09 R
T B 3T 5 MR IE 69 W A [T]. o B IR Je &, 2015, 25(12):
77-80
Kuang Xiao-gen. Detection of serum thioredoxin and prostate specific
antigen protein and comparison of their diagnostic values for prostate
cancer[J]. China Journal of Modern Medicine, 2015, 25(12): 77-80

[24] Zeng T, Zhu L, Liao M, et al. Knockdown of PYCRI inhibits cell
proliferation and colony formation via cell cycle arrest and apoptosis
in prostate cancer[J]. Med Oncol, 2017, 34(2): 27

[25] kR385 SR B B, 4 PARP-1 ##p#) il 5-AIQ R AR 4874 H 2F

PC3 2a 3% 3 64 %o [J]. 4 da B 5, 2013, 24(7): 937-939
Zhu Han-liang, Wu Wen-qi, Duan Xiao-lu, et al. Effect of PARP-1
inhibitor 5-AIQ combined with Etoposide on the proliferation of
prostate cancer cell line PC3[J]. Hainan Medical Journal, 2013, 24(7):
937-939
[26] E# B AET, 3% %4 ,% PRDMS & B 474 47 ) 42 5% 4 fL 22Rv1 A
¥[].5% =% E X ¥ 5, 2016, 37(6): 724-728
Wang Yang, Xia Zi-yuan, Huang Mei-jin, et al. PRDMS5 gene can
inhibit the growth of prostate cancer cell line 22Rv1 [J]. Academic
Journal of Second Military Medical University, 2016, 37(6): 724-728
[27] &3, 30 &, % A4, 5 .50 % URGLL X B 247 7] 3 /% LNCaP 4a
Mg, A 5EEG YA [J]. FERE AR L E, 2016, 32(4):
658-664
Pan Bin, Deng Zhi-hai, Wu You-ke, et al. Effect of URGI1 gene
silencing on proliferation and invasion abilities of human prostate
cancer cells [J]. Chinese Journal of Pathophysiology, 2016, 32 (4):
658-664
e I 3, PR 50, 3 90,5 RNAL T35 IgGHG1 2 B % v AHT 51 M2 75
etk LNCap % PC3 w4z 46 [J]. 2R EF & &, 2015, (5):
715-718
Xu Ya-wen, Chen Bin-shen, Xu Kai, et al. Effects of RNAI
interference on the invasion of human prostate cancer cell line LNCap
and PC3 by IgGHG1 [J].The Journal of Practical Medicine, 2015,(5):
715-718
X H AT BB, B 7 B, % TMPRSS2-ERG A MMP-9 & 547 5
AT RN m ] AR E 5 B IE R, 2016, 36(4): 508-512
Liu Bi-de, Gu Xiao, Effects of
TMPRSS2-ERG and MMP-9 gene on the invasiveness of prostate
cancer[J]. Basic & Clinical Medicine, 2016, 36(4): 508-512
PEEAR S IR IR, B35, 5 )y RNA-187 3447 7 B % 4m R 3 78w
A 6] b 4 E RN &, 2015, 32(6): 1285-1287
Hong Shan-chao, Han Fei-fei, Wang Ting-ting, et al. Identification of

[28

=

—
N
\O

—

Zhou Guang-chen, et al

[30

=

microRNA-187 expression potential role in prostate cancer cell's
proliferation and migration [J].Chinese Journal of Experimental

Surgery, 2015, 32(6): 1285-1287

(E#% 708 TT)

[25] Bae JW, Gwak HS, Kim S, et al. Percutaneous vertebroplasty for
patients with metastatic compression fractures of the thoracolumbar
spine:clinical and radiological factors affecting functional outcomes
[J]. Spine J, 2016, 16(3): 355-364

[26] He D, Wu L, Sheng X, et al. Internal fixation with percutaneous
kyphoplasty compared with simple percutaneous kyphoplasty for
thoracolumbar burst fractures in elderly patients: a prospective
randomized controlled trial[J]. Eur Spine J, 2013, 22(10): 2256-2263

[27] Guo Z, Yang J, Zheng Y, et al. Thoracolumbar fascia injury

associated with residual back pain after percutaneous vertebroplasty:

a compelling study[J]. Osteoporos Int, 2015, 26(11): 2709-2710
[28

[t

Gernsback JE, Wang MY. Percutaneous pedicle screw placement into

a spinal segment previously treated with vertebroplasty: technical

note[J]. J Neurosurg Spine, 2016, 24(5): 786-91

[29] Gu Y, Zhang FJiang X, et al. Minimally invasive pedicle screw
fixation combined with percutaneous vertebroplasty in the surgical
treatment of thoracolumbar osteoporosis fracture [J]. J Neurosurg
Spine, 2013, 18(6): 634-640

[30] Fuentes S, Blondel B, Metellus P, et al. Percutaneous kyphoplasty

and pedicle screw fixation for the management of thoraco-lumbar

burst fractures[J]. Eur Spine J, 2010, 19(8): 1281-1287



