Interest of percutaneous vertebroplasty in the management of spinal
metastases

Abstract

Vertebroplasty techniques, especially kyphoplasty, are becoming an increasingly
important treatment option for spinal metastases.Recent studies have shown the
effect of vertebroplasty on postoperative pain of metastatic origin without prolonged
follow-up

The main objective of our work is to confirm the short-term effect of
vertebroplasty in the treatment of pain related to vertebral metastases and to study
the effect on vertebral stability.

We conducted a single-center retrospective study over a period of 4 years of 30
patients with spinal metastases without neurological signs, a total of 46
vertebroplasty.

The mean age of our patients was 55.13 years. The average preoperative visual
analgesia scale (VAS) was 8.46 and reached an average of 2.73 maintained until the
last recoil of 2 years postoperatively, attesting to the significant decrease in spinal
pain (p<0.05).

Beck's index went from a mean of 0.58 preoperatively to a mean of 0.84
postoperatively, with a significant difference (p<0.05).

Angular kyphosis decreased from a mean of 17.8° preoperatively to 7.3°
postoperatively at the last recoil with a significant difference (p<0.05).

Three cases of polymethacrylate (PMMA) cement leakage were noted, with no
neurological compromise.

Spinal vertebroplasty techniques are reliable, effective and reproducible in the

management of vertebral metastatic lesions, in its two main components, analgesia
and stabilization.
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Introduction:

Metastatic localizations are mainly observed in in lungs; liver and bone [1].

When it comes to bony metastasis the spine is most frequently involved [2]. These
metastatic locations manifest essentially with invalidating pain deteriorating the
quality of life. Pathological fractures associated with neurological compromise may
also occur [3].

Vertebroplasty is a min invasive treatment consisting in injecting the vertebral body
with Poly-Methyl-Methacrylate (PMMA) obtaining pain relief and restoration of
vertebral height at the same time [4-5].

The aim of this study was to evaluate the outcome of vertebroplasty in the treatment
of metastatic spine lesions: Pain and mechanical stability wise.

Methods:

We lead a monocentric retrospective study over a period of 4 years including 30
patients with vertebral metastasis. Patients included presented severe back pain
resistant to traditional therapies. Patients with neurological compromise were
excluded from this study because spinal decompression surgery was also indicated.
Diagnostic criteria for spinal metastasis were based on clinical examination and
neuro-imaging findings. In some cases a biopsy was underwent to confirm the
diagnosis. The procedure was lead under general anesthesia. Patient in a prone
position. Injection of cement was realised under fluoroscopy until the lesion was fully
opacified or if the cement reached the posterior wall. In case of loss of vertebral
height we proceeded with a kyphoplasty: A technique allowing the restoration of
vertebral height by dilating the vertebral body via a balloon catheter. All patients
received post-operative pain relief and neurological surveillance was lead for 12
hours. Physical exam was conducted pre operatively; at 1 Month, 6 months 1 year
and 2 years post-surgery. Post-operative evaluation was based on the visual
analogue scale (VAS). Radiological findings collected and evaluated were the
followings: location of the lesion; number of lesions; type of lesion (lytic, sclerotic or
mixed); vertebral height through the Beck index and the local kyphotic deformity [6].
Spinal stability was analysed via the Kostuik score pre and post operatively.

A score of three or more is in favour of instability while a score of less than 3 is in
favour of spinal stability [7].

The data collected was analysed using the SPSS (The Statistical Package for the
Social Sciences) software.

Results:

A total of 46 vertebroplasty were performed in the period between 2015 and 2018 on
30 patients. The Patient group was composed of 12 males and 18 females and the
mean age was 55.13 with extremes from 20 to 66. Primary cancers were Multiple
myeloma (n=12) lung cancer (n=8), breast cancer (n=6) renal carcinoma (n=2) and



papillary thyroid carcinoma (n=2). The average number of lesions per patient was
1.53 with an extreme up to 3 levels. Among our patients lesions were found in all
regions of the spine mainly the thoracolumbar spine (Table 1)(Figure 1). No
complications related to anesthesia or to the procedure were noted. None of our
patients had a local recurrence. The mean pre op VAS was at 8.46 with a mean of
2.73 in the post-operative evaluation. This difference was found to be statistically
significant. All of our patients stopped taking group 3 analgesics for their back pain.
Three of our patients presented with cement leakage with no neurological
compromise(figure 2).

Post-operative imaging showed an 80% restoration of the anterior wall height in all
of our patients ; the beck index going from a mean of 0.58 to a mean of 0.84 post
operatively which is statistically significant with a p<0.05.

Local kyphosis went from a mean of 17.8 to a mean of 7.3 degrees; this difference
was also found to be statistically significant with a p<0.05 in favour of the effect of
vertebroplasty in reducing the vertebral deformity.(Table 2)

The post-operative evaluation according to the Kostuik score showed a score of less
than 3 in 91% of the vertebras compared to 82 % with a score of 3 or more in the
preoperative evaluation.

Discussion:

Management of spinal metastasis gained a lot of interest with the extension of life
expectancy of cancer patients.

The Main symptom of spinal metastases is a debilitating back pain with a high
functional impact and resistance to the usual analgesic treatments.

In other cases; the lesions could be asymptomatic and being discovered only at the
stage of complications such as spinal cord compression or pathological fractures[8] .
Non-surgical treatments seem to have very limited results and radiotherapy although
it showed short term success when it comes to improving the quality of life, it has
many side effects and cannot prevent pathological vertebral fractures with risk of
spinal cord compression [9].

Vertebrooplasty techniques which have recently gained interest in treatment of
secondary lesions seem to be a reliable surgical alternative in lowering pain levels
due to spinal metastasis: the reduction of the VAS between the pre and post-
operative assessment in our study correlated significantly with the published data
[10]. In terms of histological findings an antitumoral effect of PMMA has been
proposed: This effect is related to the heat production during the polymerization
process destroying the local micro circulation. This exothermic reaction may also be
involved in the intra osseous nociceptive neural ablation explaining in part the
analgesic effect of cementoplasty[11]. In radiological findings: the kyphoplasty
technique allows a restitution of the vertebral height and reduction of the vertebral
kyphotic deformity [12].

PMMA cement leakage is a considerable complication especially if the vertebral wall
was disrupted [13]. .A meticulous technique may prevent this complication.



Conclusion:

Vertebroplasty techniques seem to be reliable, reproducible and effective when it
comes to the management of pain and instability related to spinal metastasis.

A possible antitumor effect reinforces the interest in these techniques.

This rising interest is also explained by the low incidence of complications related to
vertebroplasty.
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Tables and figures List:

Table 1: Result analysis of 30 patients with spinal metastasis treated with

vertebroplasty
Male 36%
Female 54%
Mean Age 55.13
Age
<30 1
30-39 2
40-49 14
50-59 9
60-69 4
Primary cancer
Myeloma 12
Pulmonary 8
Carcinoma
Breast papillary 6
carcinoma
Renal carcinoma 2
Thyroid papillary 2
carcinoma
Number of levels 46
treated
Cervical 1
Dorsal 21
Lumbar 22
Sacral (Figure 2) 2
Number of levels per
patient
1 4
2 10
3
4 1
Type of lesion
Lytic 41
Sclerotic 0

Mixed 5



Table 2: Comparison of pre and post-operative results.

Pre-operative mean Post-operative mean The chi square test

VAS 8.46 2.73 p<0.05
Beck Index 0.58 0.84 P<0.05
Angular 17.8 degrees 7.3 degrees P<0.05
kyphosis

Figure 1: Clinical case showing a vertebroplasty for a vertebral metastasis at L1 level




Figure 2: Clinical case showing a sacroplasty for a vertebral metastasis with cement
leakage with no neurological compromise
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