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Abstract

Objective: This study aims to investigate the incidence and risk factors of subsequent vertebral fracture after
percutaneous vertebroplasty (PV) with polymethylmethacrylate (PMMA) in patients with osteoporotic vertebral
compression fractures (OVCF), Methods: This study retrospectively reviewed 188 patients (148 women and 40
men) who underwent PV for the treatment of OVCF at a single institute between March 2005 and January
2011, Patients who returned with new fracture after initial successful PV were evaluated by repeat MR
imaging, This study analyzed the incidence and risk factors of subsequent vertebral fracture, including BMI,
Bone mineral density(BMD), presence of diabetes, smoking, use of bisphosphonates, cement volume, cement
leakage into the disc, Data were also analyzed according to level of fracture, adjacent fracture or non-adjacent
fracture, and we compared the risk factors, Results: Among 188 patients treated with PV, 32 patients (17%)
experienced newly developed vertebral fractures during the follow-up period (28.84%11.92 months on the
average). 32 subsequent vertebral fractures were 17 adjacent level vertebral fractures and 15 non-adjacent
level vertebral fractures, Subsequent vertebral fractures at the lumbar level (53.1%) were more frequent than
those at thoracic level (46.9%). Smoking, diabetes mellitus, amount of PMMA, and bisphosphonate use did not
correlate with the risk of subsequent fracture, BMD, BMI and intradiscal leakage of PMMA were the significant
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risk factors, Conclusion: The subsequent vertebral fracture should be considered before PVA with PMMA, The
Key Words

cement leakage into the disc, low BMI and low BMD could increase the risk of subsequent fracture,
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3278(17.0%) ] SIe}, [} 172 $kal=e

42 F oA 257 FFEY B
F4 A7k 23 N4 7+ 7} 28,60+12 75

Lo
o
=
<

o]

7} 7} 70.87+8.77 Z18|al 72.59+7.40 o]tk ZA
B2

[e)

10
-
i‘# ﬂi i) FIF flo

A F7E EA- ] Y 328 A <l

T
FHLE FoFFAA, v dF FA=A
o=

Table 1. Demographic data of patients with vertebroplasty

3~257114) 71 Lol %l
A A

A8z oo)7}

Mo mx
of
X,

317} Sieo) B

3ol ¥t} (Table 2). PMMA FALEL 173} 170l A
FHEE F Fh AAdwEA 5.87+1.95% ]
A7LA A HA 7170 10,5315, 44(F Y BAA Qo= u}\gi‘:]' Fhgo=

=3

= 12 I 4] Z 7} 22,1643, 063
20,17+3,430 2 [FHET [IToA 29ke
THp=0.001), SE= A}l A
T-scoret I3 11l A 2 ZF -3,03+0.83%
28.84%11.922 F w3t SAA o= AT -3.73+1,18% IIto| [HT vhopon FAX o=
a8y F8F olg 9 A1 FFFH Al2d o]e17F ATt (p=0.003).

QF7A 9 FAL [T FAZH g7t A
& ekth(Table 1).

A3

GI Gl p Value

Otal number of patients 156(83.0%) 32(17.0%)
Female/male 123/33 2577 0.928
Age (year)+=SD 70.87+8.77 72.59+7.40 0.299
Level of fractured vertebrae

Thoracic 71(45.5%) 15(46.9%) 0.888

Thoracolumbar (T11-L2) 98(62.8%) 14(43.8%) 0.045

Lumbar 85(54.5%) 17(53.1%) 0.888
Follow-up duration (month) 28.60+12.75 28.84+11.92 0.922

Group I : patients without subsequent fracture; Group II : patients with subsequent fracture.

Table 2. Fracture distribution by location in subsequent fractures

Sl}?::giznt Adjacent fracture Nogi‘gl e;c;ent
Number of 32 17(17/32, 53.1%) 15(15/32, 46.9%)
fractured vertebrae
Thoracic 15(46.9%) 11(64.7%) 4(26.7%)
Lumbar 17(53.1%) 6(35.3%) 11(73.3%)
Thoracolumbar 14(43.8%) 9(52.9%) 5(33.3%)
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[0 A 187 (18/156, 11.5%)0°] L, 119 A EA4 997} o= Yla= g1l (Table 5, 6).
197(19/32, 59.4%) 2.2 I EA A on)7} QA

E=3kcH(Table 3).

A AFAFWE T F7H AT A= E e o &
329ollon oF T AFFS =H2 179, 1
AAFS] =42 15|t 3279 A=A F 2T EA A5 guEde A5 PMMAE
Z ANHEY E9oz F2H A(199) 9} o] g3t AuH HFAHYP&o| aME olF, HF
FEEHA e A (13%9)E A #4849 AYEe HEA X5 SHEA &l 55| FHHE
FRoR T AWETL F2E A9l A4 =20 AF T Fed A= 7P AR
=do] TAA o7t A tf Bol TS & F W Fo] shuE dEAH, B AleE i
AATH(p=0.036) (Table 4) AtH2,3,8,13,14].

B9 A3 e T F7H RS A=At T H39Ee $ AR F AR FE 240
oA TR v JdFRAEHE 2 = A E|o} Al Eslhe A8 S3 ARshAA, 7199
AWEZ} Mo 2 FEE HolA vwEhle ul, HEA Y& A 71 F- ] AdA el tisl #Ao]

Table 3. Comparison of groups by constitution, past history and procedure related factors

GI Gl p Value

Body mass index(kg/nf)=SD 22.16+3.06 20.17+3.43 0.001
BMD(L1-L4) -3.03+0.83 -3.73+1.18 0.003
Past history

Smoking 15(15/156, 9.6%) 6(6/32, 18.8%) 0.135

DM 20(20/156, 12.8%) 3(3/32,9.4%) 0.588
Bisphosphonate use 25(25/156, 16.0%) 2(2/32, 6.3%) 0.151
Amount of PMMA (cc) 6.21+1.93 5.87+1.95 0.370
Number of intradiscal
leakeage of PMMA 18(18/156, 11.5%) 19(19/32, 59.4%) 0.001

Table 4. New adjacent fractures among patients undergoing vertebroplasty in relationship to cement leakage

into disc
Adjacent fracture Non-adjacent fracture Total
Cement leakage 13(40.6%) 6(18.8%) 19(59.4%)
No cement leakage 4(12.5%) 9(28.1%) 13(40.6%)
Total (p=0.036)* 17(53.1%) 15(46.9%) 32(100.0%)

*Analyzed using a ytest.



Table S. Demographics data of whole patients
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Adjacent fracture Non-adjacent fracture p-value
of patient 17(53.1%) 15(46.9%)
Mean age 73.24+6.34 71.87+8.61 0.610
No. of men 4(23.5%) 3(20.0%) 0.810
No. of women 13(76.5%) 12(80.0%)
Mean body weight 47.94+10.20 48.33£12.55 0.923
Mean body height 152.35+7.81 155.80+10.37 0.293
Mean BMD -3.93+1.39 -3.51+0.88 0.329
Mean BMI 20.61+3.62 19.67+3.25 0.448
Smoking 4(23.5%) 2(13.3%) 0.461
DM 1(5.9%) 2(13.3%) 0.471
Bisphosphonate use 2(11.8%) 0(0.00%) 0.170

Table 6. Demographics data of patients with cement leakage into disc

Adjacent fracture Non-adjacent fracture p-value
No. of patient 13(68.4%) 6(31.6%)
Mean age 74.46+5.58 75.33+£5.54 0.755
No. of men 3(23.1%) 1(16.7%) 0.750
No. of women 10(76.9%) 5(83.3%)
Mean body weight 46.69+10.46 45.17+9.47 0.765
Mean body height 153.23+6.70 152.33+5.13 0.776
Mean BMD -4.22+1.39 -3.63+0.98 0.370
Mean BMI 19.84+3.76 19.34+2.97 0.780
Smoking 3(23.1%) 1(16.7%) 0.750
DM 0(0.0%) 1(16.7%) 0.130
Bisphosphonate use 2(15.4%) 0(0.0%) 0.310

-
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