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Abstract

Case. A 74-year-old woman with renal cell carcinoma had an oligometastatic in vertebra T7 which was treated surgically and adjuvant radiation
therapy. Nine months later, the patient reported severe back pain. CT showed a new metastasis of the vertebral body of L1. This lesion was
ablatedusing percutaneous transpedicular radiofrequency ablation (RFA) in combination with the application of bone cement vertebroplasty.
Percutaneoustranspedicular RFA was considered beneficial, due to being minimally invasive, possible in daycare setting and lacking the tissue
damage as compared to open surgical treatment. This paper describes the perks of RFA as treatment in spinal metastasis to create awareness
for this valuablealternative palliative treatment in a metastasized setting.

Conclusion. Percutaneous radiofrequency ablation in combination with the application of vertebroplasty is a potential minimal invasive option

to reduce the tumor load, provide pain relieve and stabilization in day care.
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Introduction

The vertebral body is the most common location among 0sseous sites
for metastatic lesions, accounting for 40% of all bone metastatic
lesions [1,2]. Vertebral body metastasis may cause intractable pain,
fractures and also spinal cord compression [3]. Intractable pain in
vertebral metastasis decreases the quality of life [2]. Conventional
fractionated external beam radiation therapy (EBRT) is often used as
treatment for painful spinal metastasis [3]. However, 40 % of patients

show no pain relief 65 % of patients have residual pain after EBRT

Case Report

A T74-year-old woman with previous history of renal cell carcinoma
that was treated with chemotherapy and surgery had metastasis at
vertebra T7. Because of progressive neurologic deficit due to spinal
cord compression this metastasis was embolized and then surgically
removed with circumferential stabilization in the same procedure.
Surgery was followed by adjuvant radiation therapy (Figure 1).
Throughout the post-operative period, chest CT scans were performed
routinely to evaluate the treatment. Nine months later the patient
developed severe back pain. CT (Figure 2a and 2b) and MRI (Figure
3a and 3b) showed a well demarcated lesion with low signal on both

[4]. Percutaneous radiofrequency ablation (RFA) in combination with
vertebroplasty may represent a good treatment combination for
palliative treatment in patients with spine metastasis. It can be
beneficial for improving the quality of life of cancer patients because
it offers an effective minimally invasive procedure in day care.
Literature on this topic is scarce. We present arepresentative case,

including a review of the literature.

T1 and T2 weighted images was seen in vertebral body L1. The
posterior wall was intact. The amount of osteolysis made L1 at risk
for collapse and it was decided to offer her an intervention. After
discussion about the severity of the situation, the choice of
intervention, the risks, and the patient expectations, RFA and
vertebral augmentation was performed using CT guidance under
general anesthesia in the prone position. The vertebral body was
accessed wusing a transpedicular approach under computed

tomography (CT) guidance.
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Figure 1: Previous post-operative X-ray of 74-year-old female with spinal metastasis.

Figure 2a Figure 2b
Figure 2a: Lumbar spine X-ray shows a lytic lesion in vertebral body L1.
Figure 2b: CT finding of a lytic lesion in L1.
3

Figure 3a Figure 3b

Figure 3a: Preoperative sagittal T2-weighted MRI image showed a well-demarcated lesion with intact anterior and posterior column.
Figure 3b: Preoperative axial T2-weighted MRI image showed an intact posterior wall.
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Figure 4a

Figure 4a: Placement of the skin marker at the level of L1.
Figure 4b: Placement of the RFA probe in the tumor.
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Figure Sa

Figure Sb

Figure 4b

Figure 5a: From the dorsal side, the vertebral body lesion was reached transpedicularly right and left.

Figure 5b: Two electrodes were boosted into the metastasis lesion through both pedicles.

Figure 6a

Figure 6b

Figure 6a: Intraoperative axial CT scan of injection of bone cement into the lesion.

Figure 6b: A total of 3 ml of cement was injected that spread into the metastasis cavity, and partly also into the body of L1. Minimal cement

leakage in the adjacent soft tissue.

Two RFA probes were subsequently inserted transpedicular into the
appropriate location (Figures 4 and 5). Thermal energy was applied
to achieve desired ablation zone using 15 mm tip probe, in total 11
minutes to a maximum temperature 70 degrees Celsius (reached after
4 minutes). RFA was followed by vertebroplasty via the same access
cannula using polymethylmethacrylate bone cement. Good

distribution of cement was achieved through the osteolytic metastatic
cavity (Figure 6). There were minimal cement leaks up to adjacent
soft tissue parts without any consequences. There were no complaints
of back pain and no signs of local recurrence on MRI in a year follow

up.
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Discussion

The spine is the most common site of osseous involvement for
metastasis in cancer patients [5]. Metastatic lesions in the spineremain
a challenge due to proximity of neural structures and stabilityissues
(paraplegia and fracture due to destruction and collapse). Patients will
develop intractable bone pain and decreased quality of life [6]. The
treatment of metastatic spine lesion requires a multidisciplinary input.
Treatment options not only include continually evolving medical
therapy regimens, surgical techniques, and radiation technologies, but
also emerging minimally invasive interventions, that may provide
equally effective local control and pain relief at a lower cost in the
palliative life phase of cancer patients.

RFA has been used before for minimally invasive treatment of
vertebral metastasis [3,7]. It is performed by accessing the vertebral
body under CT guidance to generate cytotoxic temperatures that cause
tumor necrosis. RFA is a feasible treatment of spine metastasis
because of short procedure times, its minimal invasiveness, and its
capability to be performed on an ambulatory basis as day care
treatment, so it does not hinder or delay other treatments such as
chemotherapy or adjuvant radiotherapy. It does not stabilize the spine
though.

Bone cement augmentation, in this case vertebroplasty, a form of
percutaneous vertebral body augmentation, is often performed in
patients with intractable bone pain due to lytic lesions or fractures in
the vertebral bodies due to osteoporosis or tumor metastasis in which
conservative therapy or radiation has failed or in lesions that require
stabilization. Percutaneous injection of polymethylmethacrylate is
done via percutaneously inserted needles under radiological guidance
and has shown well-documented safety profile. The characteristic of
polymethylmethacrylate once hardened, is high resistance for
compression forces which is extremely useful in vertebroplasty
procedure [8]. It not only provides structural stability by means of
internal trabecular stabilization and prevents further compression, but
also reduces the activity of pain-sensitive periosteal nerves [2].
Besides its mechanical property, it also induces direct chemical

toxicity and thermal necrosis by an exothermic reaction (80-90
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