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compression fractures. But, the epidural leakage of polymethylmetacrylate(PMMA) after vertebroplasty may

decrease the therapeutic effects because of the compression of thecal sac and/or nerve roots. The authors
carried out a prospective study to evaluate the causative factors of epidural leakage of PMMA and to assess the
influence on the outcome.

Methods This study involved 347 vertebral levels of compression fractures in 159 patients. Among these, the
epidural leakages were identified in 92 vertebral levels(26.5%) in 64 patients(40.3%) on post—operative CT scan.

Results[] The incidence of epidural leakage of PMMA was significantly higher in the level above T7(p=0.001). The
large amount of the injected PMMA and the use of an injector also increased the incidence(p=0.03 and p=0.045,
respectively). The position of the needle tip in the vertebral body and the pattern of venous drainage did not
influence. The immediate post—operative visual analogue scale(VAS) scores and facial scales(FS) were higher in the
patients with epidural leakage(p=0.009). But there were no significant differences between the two groups after
three months of operation(p=0.541).

Conclusions[] The incidence of epidural leakage of PMMA after percutaneous vertebroplasty appears to have
relationship with the amount of PMMA and the levels injected. The epidural leakage of PMMA reduced the immediate
therapeutic effects of vertebroplasty, but did not influence the late outcome. However, the epidural leakage should
be avoided because of its potential neurological complications.

O bjectives(] The percutaneous vertebroplasty provides a good result in the treatment of osteoporotic vertebral

KEY WORDSO Epidural leakage: Vertebroplasty: Polymethylmetacrylate(PMMA)- Osteoporosis: Vertebral com-
pression fractures.
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Fig. 1. AO Axial CT scan showing wedge compression fracture of vertebral body with double-contoured margin of the body.
BO Postoperative CT scan at the same level showing epidural leak of PMMA through the basivertebral foramina into the

intervertebral foramen as well as the spinal canal
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Table 1. Distribution of vertebral levels treated with vertebro-

plasty
Vertebral level Number %
Total cases  Epidural leakage
Above T7 7 6 85.7
T8-T10 32 7 21.9
T -L1 146 42 28.8
Below L2 162 37 22.8
Total 347 92 26.5

The leakage rate between levels was significantly different
(p=0.002) especially, leakage rate above 17 and T11-L1 was
significantly higher than that of other levels(p=0.001, p=0.005
respectively)

Table 2. Distribution of the amount of injected PMMA* for
vertebroplasty according to vertebral levels

Amount of injected PMMA
4-5.9cc Above écc

Vertebral levels
Below 2cc 2-3.9cc

Above T7 0 43 2( 1) 2( 2)
78-T10 3(1) 14(1) 7( 2) 8( 3)
T-L1 3(1) 37(9) 44010)  62(22)
Below L2 1(0) 36(4) 61(13)  63(20)

There was significant association between injection dose
and leakage rate after adjusted for level(p=0.03)

*PMMALD polymethylmetacrylate

**The number in parenthesis represents the number of the
cases of epidural leakage
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Table 3. Occurence of PMMA epidural leakage according
to the position of the fip of inserted needle in the
ver-tebral body(p=0.05)

Position of Unipedicular procedure Bipedicular procedure

needle fip Total  Epidural Total  Epidural 7
cases leakage cases leakage
Anterior 1/3 9 2 222 11 4 36.4
Middle 1/3 34 5 147 133 40 30.1
Posterior 1/3 18 6 333 35 11 314
Anterior 1/3 &
middle 1/3 33 6 18.2
Anterior 1/3 &
posterior 1/3 6 2 333
Middle 1/3 &
posterior 1/3 68 16 235
Total 61 13 21.3 286 79 27.6

Table 4. Occurrence of PMMA epidural leakage according
to posterior venous drainage of constrast media on
the intfraoperative venography(p=0.05)

Unipedicular Bipedicular
procedure procedure
Total Epidural Total Epidural

cases leakage
Posterior venous
drainage of 28 5
confrast media

cases leakage

17.9 205 56 27.3
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Table 5. Occurrence of PMMA epidural leakage according
to the use of injector

. Number
Injector - %
Total cases  Epidural leakage
Noft used 57 9 15.8
Used 290 83 28.6

The PMMA leakage rate was significantly higher in whom
injector was used than not-used group (p=0.045)

Table 6. Comparison of immediate outcome between total
cases and patients with epidural leakage of PMMA

Number of patients
Outcome %

Total cases  Epidural leakage
Improved 95 30 31.6
No change 61 31 50.9
Aggravated 3 3 100

Post-operative VAS score of the patients with epidural leak-
age was significantly less than that of total cases (p=0.009)

Table 7. Comparison of late outcome between total 102*
cases and the patients with epidural leakage of
PMMA(p=0.54)

Number of patients
Outcome %

Total cases  Epidural leakage
Improved 89 35 39.3
No change 13 4 30.8
Aggravated 0 0 0

*102 patients could be only followed up for 3 months post-
operatively among total of 159 patients
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