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ABSTRACT

Objective: The most common benign neoplasms of the spine are vertebral hemangiomas (VH). This study aims to demonstrate the safety of
radiofrequency (RF) ablation plus vertebroplasty in the treatment of VHs.
Materials and Methods: The records of patients who underwent percutaneous RF ablation and vertebroplasty for the treatment of symptomatic
VH between 2016 and 2018 were retrospectively reviewed and included in this study. The visual analogue scale (VAS) was used to measure the
pain immediately after the procedure and in the first and sixth postoperative months.
Results: The average follow-up period was 23.6 months. The average duration of the procedure was 45.7 min. VAS score with activity was
5.29±1.2 before the operation and improved to 2.14±1.3 immediately after the operative (p=0.0309). It was 0.7±0.3 in the first month and 0.3±0.2
in the sixth month postoperatively (p=0.0010).
Conclusion: Although only 1% of all VHs become symptomatic, symptomatic VHs cause disability during daily life. RF ablation plus vertebroplasty
can be used separately in the treatment of symptomatic VHs.
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INTRODUCTION
The most common benign neoplasms of the spine are
vertebral hemangiomas (VH). VHs can be defined as benign
vascular lesions with an incidence of 10-12%(1-6). In general,
VHs are asymptomatic and no specific treatment is needed.
Only 1% of VHs cause axial pain and rarely cause compression
fractures(2,3,6-8). If VH extends to the spinal canal or a compression
fracture occurs, neurologic injury may be possible(4,9).
The treatment methods of symptomatic VHs include
vertebroplasty, embolization, ablation, radiotherapy and
radiosurgery(1,3,10,11). There are several ablation methods for
vertebral tumours. Radiofrequency (RF) ablation, cryoablation,
laser ablation, microwave ablation and alcohol ablation are
minimally invasive treatment options(11-15). RF ablation probes
are inserted via percutaneous transpedicular guides. The
tip of the probe produces frictional heat by charged tissue
molecules. When the local temperature rises to 60°C-100°C,
protein denaturation and coagulative necrosis occur(11). In
vertebroplasty, polymethylmethacrylate (PMMA) is injected

under fluoroscopic guidance to ensure support to the weak
vertebral body(3,16). In this study, we present our results of RF
ablation combined with vertebroplasty in the treatment of
symptomatic VHs.

MATERIALS AND METHODS
The records of patients who underwent percutaneous RF
ablation and vertebroplasty for the treatment of symptomatic
VHs between 2016 and 2018 were retrospectively reviewed
and are included in this study. Fourteen patients were operated
for a total of 16 levels of disease. All patients had axial pain
resistant to conservative treatment.
Their symptomatic level was determined by a physical
examination. Radiological evaluation was performed using
plain X-rays, computed tomography and magnetic resonance
imaging for all patients.
All procedures were performed under general anaesthesia with
fluoroscopic guidance. Based on the radiological evaluation
before the procedure, the easiest percutaneous transpedicular
approach was determined and the guides were inserted. Biopsies
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were routinely performed for all levels. Once the exact position of
the guides was verified, the thermocouple was inserted. The tip
of the electrode conducts the current that oscillates in the high
frequency range (average, 480 kHz). RF ablation was performed
with impedance and temperature controls. The procedure was
immediately stopped if the proximal temperature reached
45°C. When the tissue impedance decreased, the procedure was
stopped. Under fluoroscopic control, PMMA was filled into the
created cavity as much as possible. In case cement leakage was
noticed, the injection was stopped (Figure 1).
The visual analogue scale (VAS) was used to assess the pain
of the patients. VAS scores were obtained on the day of the
treatment, immediately after the treatment and in the first
and sixth postoperative months. The approach (unipedicular/
bipedicular), duration of the procedure, amount of cement
injected, cement leakage, complications and analgesic use were
recorded.
Statistical Analysis
For statistical analyses, the Kolmogorov-Smirnov test was used
to evaluate whether the distribution of continuous variables
was normal. For parameters that showed normal distribution,
the paired sample t-test was used. For parameters that did not
show normal distribution, the Mann-Whitney U test was used.
The chi-square test was used to analyse categorical variables.
Statistical significance was set at p<0.05.

RESULTS
Fourteen patients (10 females, four males) with VHs with an
average age of 48.5 years were treated using RF ablation
and vertebroplasty. The average follow-up period was 23.6
months. The number of treated levels was 16, and two levels
were operated by a bipedicular approach to get access to the
whole lesion. Three lesions were located in the lower thoracic
spine; the others were located in the lumbar spine. The average
duration of the procedure was 45.7 min (40 min per level). The
average amount of cement injected was 3 cc. Cement leakage
to the intervertebral disc occurred for two levels. No cement
leakage occurred towards the spinal canal. The biopsy samples
confirmed the preoperative diagnosis as VH for all levels.
VAS score with activity was 5.29±1.2 before the operation
and improved to 2.14±1.3 immediately after the operation
(p=0.0309). It was 0.7±0.3 in the first month and 0.3±0.2 in the

Figure 1. A) Insertion of the guidewire. B) Obtaining biopsy samples from the lesion. C) Radiofrequency probe insertion and ablation. D) Vertebroplasty
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sixth month postoperatively (p=0.001). At the final follow-up,
only two patients reported that they rarely needed analgesics.

DISCUSSION
VHs are benign lesions that rarely become symptomatic unless
they behave like an aggressive tumour and extend to the
spinal canal and posterior elements of the spine. The most
common symptom is axial pain(3,4,6,9). Numerous methods are
used in the treatment of symptomatic VHs. In this study, we
present a combination of RF ablation and vertebroplasty for the
treatment of symptomatic VHs(1,3,6,7,11).
RF ablation is one of the most effective, minimally invasive
ablation techniques for the treatment of VHs. The use of RF
ablation was first reported in 1990 as a treatment for hepatic
tumours. This study demonstrated that RF ablation is a safe
and effective treatment option for VHs. Real-time monitoring of
the temperature of the spinal canal and intact cortical bone of
the vertebral body provides the surgeon comfort, convenience
and confidence during the operation. Moreover, RF ablation
can even be used in malignancies to safely destroy the bone
cortex(7,11, 17-19). No complications associated with RF ablation
were observed in any of the patients in this study.
Vertebroplasty is one of the most common treatment options
for symptomatic VHs(3,20). Vertebral augmentation with PMMA is
done under fluoroscopic guidance. With cement polymerisation,
the exothermic reaction causes tumour necrosis. Cement itself
ensures mechanical stability of the vertebral body and prevents
vertebral collapse(3,16). Cement leakage is the most common
complication of vertebroplasty, and the risk is high in VHs due
to anomalous intervertebral vascularisation(3). In this study, RF
ablation of the lesion destroyed the dilated vessels and created
space for cement injection. The combined procedure enabled a
safer treatment option. Intradiscal cement leakages occurred
for two levels where the lesions were about to destruct the
endplates.
Study Limitations
Alcohol ablation can be used for the treatment of VHs. The
main limitation of this treatment is inadequate control of the
ablation zone and diffusion of the alcohol in the tissue, which
can lead to neurological complications(15,21). The embolisation
of the lesion can reduce intraoperative blood loss in aggressive
VHs(22). In this study, the lesions were limited to the vertebral
body and were small in size. As a result of this, we did not need
to perform embolisation of the lesions. Radiotherapy is another
treatment method for VHs that can be administered in a single
high dose or fractionated doses. This method offers effective
pain and tumour control, but good results are dose-dependent.
Moreover, pain control after radiotherapy treatment requires
3-6 months(23,24). In this study, patients achieved pain control
immediately after the procedure. VAS scores decreased more
than 3 points on the first day of the treatment.
The major limitations of this study are its retrospective design
and small sample size. The reason for the small sample size
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is that there are payment limitations of the national social
security institution. Further, our treatment method is only
suitable for lesions limited to the vertebral body.

CONCLUSION
Although only 1% of all VHs become symptomatic, they can
cause disability during daily life. RF ablation plus vertebroplasty
can be used separately in the treatment of symptomatic VHs. In
this study, we used both methods and demonstrated the safety
of this combined treatment.
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