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FEET< -2.5) T C-am BB MM T 322 2 im RITFH B SRR RIEA , R A unisensor AG A F A 771
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Measurement and analysis of wvertebral pressure in percutane-
ous wvertebroplasty

HU Xao-hui', FritzzUwe Niethard®, ZHANG Yang®, WU Chun-geng‘, ZHANG Ming'.
(1.Department of Spine Surgery, Ningbo Medical Treatment Center Lihuili Hospital, Ningbo 315041, China;
2.Department of Orthopedic, University Hospital Aachen, RWTH Aachen University, Aachen 52074, Germany;
3.Department of Epidemiology and Health Statistics, Zhejiang University School of Medicine, Hangzhou
310058, China; 4.Department of Radiology, The Affiliated Sixth People’ s Hospital, Shanghai Jiaotong Uni-
versity, Shanghai 200233, China)

Abstract: Objective to analyze the possible causes of complication in vertebroplasty (PVP) operation from the
view of biomechanics and provide some preventive suggestions accordingly.Method The 16 lunbar spinal
vertebrae with osteoprotic compression fracture from the 14 elderly corpses (the vertebral bone mineral densi-
ty T< - 25) were selected and monitored to meet the demands of clinical assessment of PVP under C-arm.
With the adoption of micro pressure unisensor (6mv/bar) and carrier frequency amplifier as well as its Sigha-
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Soft6000 (PICAS & SIGNALOG 6000) produced by AG company and Peekel Instrument GmbH respectively, the
dynamic changes with pressure in each vertebrae vertebroplasty were assessed by using statistical descrip-
tion and analysis through descriptive statistics and nonparametric statistical approach; the possibility of com-
plication was also clinically examined. Result Each vertebra of vertebroplasty met the clinical evaluation re-
quirements. Each time after putting to (the instrument with the set of Yamshidi-Nadel provided by Kypho of A-
merica for injection of bone cement into the vertebrae; each putting could contain about 1.5 mL bone cement)
inject bone cement into the vertebrae, the pressure p,,, was not very high, with 500 kPa bar below for majority
and the effect caused showed a significant statistical difference (P <0.01). Whereas, the pressure within the
area of the vertebral p, .., value was not high either, the majority was 10.00 Unit lower, which also led to the
effects of significant difference (P <0.01 ). Both two states showed partial distribution. After making the statisti-
cal analysis to the casual two puttings between the first, second, third and fourth putting of each vertebrae,
there existed the general differences. The differences were also found between other puttings (a <0.0083) on
the statistics basis apart from between the first and second and between the third and fourth. Conclusions
For osteoporosis of lumbar vertebral compression fractures vertebroplasty (PVP), its bone ¢cement injected in-
fo the vertebrae could achieve clinical evaluation requirements with three putts enough (about4.5 ml of bone
cement), and no need to have fourth-bone cement injection, which not only could avoid frivolous behavior, but
also reduce the risk of surgical complications.

Key words : Percutaneous vertebroplasty( PVP) ; Biomechanical; Osteoporosis; vertebral compression frac-
tures
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PR 7= 1 R T REAR BB AR 1 28 R & 3] ( Yamshidi-
Nadel )
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K3 PraIFFLR
Tab.3 Comparison of p,,.,,each two as a pair

[ d TN Chi-Square Asymp. Sig. kY
1:2 6.250 0.012 P>0.008 3
1.3 16.00 0.000 063 3 P<0.008 3
1:4 12.00 0.001 P<0.008 3
2:3 16.00 0.000 063 3 P<0.008 3
2:4 12.00 0.001 P<0.008 3
3.4 3.00 0.083 P>0.008 3
% a =0.0083,3E 0.05
R4 Pa, ( Unit) BILESR
Tab4 Comparison of p,., ( Unit)
N 12
Chi-Square 25.800
df 3
Asymp. Sig. 0.000 010 5

a Friedman Test

K5 Parea( Unit) BUFH L5
Tab5 Comparison of p,., ( Unit) ,each two as a pair

[ d TN Chi-Square Asymp. Sig. by =
1:2 9.000 0.003 P>0.008 3
1:3 16.00 0.000 063 3 P <0.008 3
1.4 12.00 0.001 P<0.008 3
2:3 6.25 0.012 P <0.008 3
2:4 5.333 0.021 P <0.008 3
3.4 3.00 0.083 P>0.008 3

A% ¢ =0.008 3,9£0.05
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(AR PR3 BE , 4 T (5 M A Y e 0 TR i 3 BUT PR 365
RIS S 155 B o A T HE B AR 5 R RS2 B9 — S TR
B, (AR B K PR AR B IR HE B/ NR A BT, 0T
EMERE RS R ET R /N BRA S E A BT
6] F3RIRET P 173 AT AR, X A5 R HEAT HH
H KR AR MR N R ) T RYE po. tRTESE T
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IR IIBESR, H P T P WAL — B,
A —A IR T ALK FRk M — B
GEA AL, UL X B TR A AE 5 B HE (R
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