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Introduction

Vertebroplasty, a surgical procedure developed by Gal-
ibert and Deramond in 1987, involves the injection of bone 
cement into a collapsed vertebral body.9) The main indica-
tions of vertebroplasty have been extended to painful os-
teoporotic compression fractures, vertebral myelomas, and 
metastases and so on.14,16)

Several previous studies have evaluated the radiological 

changes in vertebral body height, kyphotic angle, and spi-
nal canal diameter after vertebroplasty.2,8,11,15,18,24) However, 
there are few reports on the changes in the spinal canal of 
patients with preoperative canal encroachment.1) Further-
more, because vertebroplasty can aggravate spinal canal 
encroachment, its use in the treatment of osteoporotic burst 
fractures accompanied with preoperative canal encroach-
ment remains debatable. Therefore, we evaluated the chang-
es in spinal canal diameter after percutaneous vertebroplasty.

Materials and Methods

Patients
From January 2005 to October 2010, we performed verte-

broplasty in total 201 patients. Inclusion criteria was osteo-
porotic bursting fracture patients with 5 to 20% canal en-
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croachment and bone mineral density lower than -3.0. 
Exclusion criteria included pathological fractures, unstable 
vertebral fractures involving the posterior column, and se-
vere neurological deficits. 

Patients under 80 years old were treated with postural 
reduction preoperatively during about 2 weeks but patients 
over 80 years old were performed vertebroplasty immedi-

ately after the onset. Pre- and postoperative computed to-
mography (CT) was performed in all patients. After discharge, 
X-ray follow up was done in the outpatient office. We re-
viewed the radiological and clinical data retrospectively. 

Vertebroplasty technique
The patients were placed in a prone position. An 11-G 

FIGURE 1. A: 73-year-old female patient had a burst fracture of T12 on initial plain film. B: magnetic resonance image T2 weighted 
image shows the collapsed vertebra with canal encroachment. C: After the percutaneous vertebroplasty, the height of the vertebral 
body was increased and kyphotic angle was decreased. D: Encroachment of the bone fragment was measured in the axial plane 
by using a distance from the line between the posterior margin of the bony fragment and maximal anterior imaginary line of the spi-
nal canal in axial computed tomography scan. E: After the percutaneous vertebroplasty, there is no exacerbation with canal encroach-
ment.
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vertebroplasty needle was inserted via a transpedicular ap-
proach by using Siremobil Iso-C3D (Siemens Medical So-
lutions, Erlangen, Germany). The needle tip was placed at 
the anterior one third of the vertebral body. Once the nee-
dle was placed inside the vertebral body, and the liquid and 
powder component of polymethylmethacrylate (PMMA) 
were mixed and injected steadily 1.5 cc per 1 min through 
the needle under fluoroscopic guidance. PMMA was in-
jected using uni- or bilateral pedicle needles. After verte-
broplasty, the patients were rested in a supine position for 
3-4 h. 

Radiological assessment
We measured the radiological changes by pre- and post-

operative simple X-ray and three dimensional computed 
tomography. Degree of canal encroachment was measured 
as the distance between the imaginary line along the pos-
terior margin of the bony fragment and the maximal ante-
rior imaginary line of the spinal canal in the axial CT scan 
(Figure 1). We also measured the vertebral body height in 
the anterior portions of the vertebra and the wedge angle in 
the midsagittal plane, as previously described.11,12)

Results

Ten consecutive patients (9 women and 1 man) with frac-
tured vertebrae were treated using vertebroplasty. The av-
erage age of these patients was 75.1 years (range, 52-89 
years). The mean T score was -3.64. The following verte-
brae levels were treated with vertebroplasty for spinal ca-
nal encroachment: T12 (n=4), L1 (n=3), L2 (n=1), L3 (n=1), 
and L4 (n=1). The average amount of PMMA injected into 
these levels was 5.0 mL (range, 3-10 mL). 

After the procedure, all the patients reported an improve-
ment in the pain and no aggravation of neurological deficit. 
The mean preoperative Visual Analog Scale (VAS) score 
was 4.3 (range, 3-5), while that postoperative VAS score 
was 1.4 (range, 1-2). 

The mean compression rate of the vertebral body height 
decreased from 43.4% before to 29% after vertebroplasty 
(mean decrease, 14.4%). Furthermore, the mean kyphotic 
angle decreased from 11.7° before to 7.4° after vertebro-
plasty (mean decrease, 4.3°). The mean preoperative spinal 

canal encroachment were 3.5 (range 2.3-5.4) and postop-
erative spinal canal encroachment was 3.7 (range 1-5.4) 
mm (Table 1).

The follow-up period ranged from 2 to 38 months (mean, 
13 months). After vertebroplasty, complications such as 
clinical sequelae that require surgical intervention or exac-
erbate the neurological condition were not observed.

Discussion

Percutaneous vertebroplasty involves percutaneous 
injection of PMMA or bone cement into a diseased verte-
bra. The use of vertebroplasty in the treatment of benign 
or malignant disease has been widely reported.4,19,27) The 
effectiveness of percutaneous vertebroplasty in alleviating 
pain has been discussed comprehensively.6,17) In our study, 
all the patients experienced an improvement in the pain. 
The mean VAS score before vertebroplasty was 4.3 (range, 
3-5), whereas that after vertebroplasty was 1.4 (range, 
1-2). 

Vertebroplasty has an extra benefit, in that it allows res-
toration of some of the lost vertebral body height and im-
proves the kyphotic angle.2,8,11,15,18,24) Many previous studies 
have reported an increase in the vertebral body height after 
vertebroplasty,11,18,24) and many clinical studies also have re-
ported that burst fracture reduction was the most consistent 
predictor of a satisfactory outcome.7) 

Cement leakage is the one of the serious potential com-
plication of vertebroplasty, which can result in major com-
plications, such as spinal cord compression and paraplegia 
requiring emergent decompression.3,10,23,25) In especially, 
there are more risks of leakage in burst fracture with sepa-
rated fragment or endplate fracture, such as our cases. Since 
PMMA tends to flow to the area of least resistance, creating 
a cavity within the fractured vertebra enables low-pressure 
injection, thus theoretically reducing this risk. We used the 
preoperative postural reduction to expand the collapsed ver-
tebral fractures for the acquisition of more additional space 
of the bone cement. Another precautionary measure is con-
tinuous fluoroscopy during cement injection. If the PMMA 
seems to be nearing the posterior vertebral cortex, further 
injection is aborted.21)

Because the vertebroplasty procedure involves the injec-

TABLE 1. Mean vertebral body height, kyphotic angle, canal encroachment, Visual Analog Scale (VAS) score changes

Compression rate of vertebral body (%) Kyphotic angle (°) Canal Encroachment (mm) VAS score
Preoperative -43.4 11.7 +3.5 -4.3
Postoperative -29 7.4 +3.7 -1.4
Changes -14.4 -4.3 +0.2 -2.9
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tion of a large amount of PMMA, this procedure carries a 
risk of exacerbating the spinal canal encroachment.4,10,22) 
Therefore, spinal canal encroachment and spinal cord com-
pression have been cited as relative contraindications by pre-
vious literature.13,20,26) For this reason, surgeons are reluctant 
to perform vertebroplasty in patients with osteoporotic burst 
fractures accompanied with spinal canal encroachment. 
In our study, the mean spinal canal encroachment before and 
after vertebroplasty, was 3.5 mm and 3.7 mm, respectively. 
Vertebroplasty did not exacerbate the canal encroachment 
that required surgical intervention. We think that obtain-
ing stable space for bone cement injection by preopera-
tive postural reduction and steady PMMA injection (1.5 cc 
per 1 minute) are important.

Although good postoperative result of this study, it has 
many limitations such as short follow up period, small pa-
tients, no follow up computed tomography. Therefore, we 
think that further study with long term follow up and large 
population is needed.

Conclusion

In this study, the authors safely performed vertebroplas-
ty in patients with 5 to 20% preoperative canal encroach-
ment. Therefore, vertebroplasty might be a safe treatment 
option for burst fractures accompanied with mild preoper-
ative canal encroachment and no neurological deficit.

■ The authors have no financial conflicts of interest. 
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