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Treatment of Spinal Osseous Metastasis with Combined
Percutaneous Radiofrequency Ablation and Vertebroplasty'

Sik Huh, M.D., Suk-Joo Hong, M.D., Joo Han Kim, M.D.?, Ye Lim Kim, M.D.,
Hyoung Ju Bae, M.D., Eun-Young Kang, M.D.

Recent introduction of image-guided percutaneous methods to treat unresectable

bone tumors including metastases that do not respond to conventional radiotherapy or

chemotherapy has proven to be effective. Here we present three successfully treated

cases of metastatic bone lesions: two cases of malignant bone metastases in the lumbar

spine and one in the sacral bone, using combined percutaneous radiofrequency abla-

tion and percutaneous vertebroplasty/cementoplasty. A brief review of literature is al-

so included.
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Metastatic bone lesions are frequently found in cancer
patients. Unfortunately, conventional treatments in-
cluding radiotherapy as the treatment of choice, fail to
alleviate pain in 20-30% of patients (1). Recently, percu-
taneous image-guided treatments were introduced for
the treatment of benign and malignant bone tumors (1).
The synergistic and additive effects of combined ra-
diofrequency ablation (RFA) and percutaneous verte-
broplasty (PVP)/cementoplasty have only been pub-
lished in a few reports. We present 3 patients with
metastatic bone lesions experiencing intractable pain
treated with percutaneous RFA and PVP/cementoplasty
with encouraging results.
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Case Reports

Casel

A 59-year-old man diagnosed with hepatocelluar carci-
noma (HCC) and treated by multiple transarterial
chemoembolizations (TACE) developed lower back pain
in December 2005. An osteolytic lesion in the L3 verte-
bral body which was not present on the initial computed
tomography (CT) scan was detected. Magnetic resonance
(MR) scan of the lumbar spine showed a 2.7 cm sized en-
hancing mass lesion involving the right L3 body showing
T1 low and T2 high signal intensity (Figs. 1A-C). Cortical
breakage of the adjacent lower endplate was combined.
On February 2006, combined percutaneous radiofre-
quency ablation (RFA) and PVP was performed under lo-
cal anesthesia. Intramuscular pethidine (Pethidine HCL
25 mg; Jeil Pharm, Daegu, Korea) and local lidocaine
(Lidocaine HCL 400 mg; Huons Co. Ltd., Gyeonggi-do,
Korea) was administered and the patient was placed in
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Fig. 1. RFA and combined percutaneous vertebroplasty of spinal metastasis in a 59-year-old man with hepatocelluar carcinoma.
Sagittal T1 (A), T2 (B), and post-contrast fat suppressed T1 (C) - weighted images of the lumbar spine show a round mass lesion in
the L3 body with T1 low, T2 heterogeneous high signal intensity, diffuse and prominent peripheral enhancement, representing a
metastatic lesion. Axial CT scan during RFA (D) demonstrates the inserted RFA needle with a 3 cm active tip in the center of the le-
sion through the 11-gauge vertebroplasty cannula. Bone cement is well packed in the center of the metastatic lesion on the immedi-
ate prone AP view (E) and sagittal CT scan (F) after combined vertebroplasty.
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the prone position on a 64 channel multi-detector row
CT table (Brilliance CT64; Philips Medical Systems,
Cleveland, OH, USA). Before the ablation, we performed
a coaxial needle biopsy with an 11-gauge disposable ver-
tebroplasty needle (1-"]" Bone Marrow Needle;
Angiotech - Manan Medical Products, Wheeling, IL,
USA) and a 15-gauge/15 cm disposable biopsy needle
(OSTYCUT; Angiomed GmbH & Co., Karlsruhe,
Germany), via a right transpedicular approach. After re-
moval of the biopsy needle, we inserted a 17-gauge/20
cm single cool-tip RF needle (Radionics, Burlington, MA,
USA) with a 3 cm active electrode via the 11 gage verte-
broplasty needle cannula, targeting the center of the L3
lesion (Fig. 1D). The energy of the electrode was con-
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trolled with a generator (Radionics) in the impedance-
controlled mode with internal electrode cooling. The de-
ployed energy, starting from 50 W, was increased manu-
ally by 10 W every 60 seconds up to 100 W, until tissue-
impedance increased and further current flow was pre-
vented (roll-off). The total ablation time was 10 minutes.
Immediately after the RFA procedure was completed,
the patient was transferred to a biplane angiosystem
(Axiom Artis; Siemens, Munchen, Germany). After fur-
ther advancement of the pre-existing 11 gage vertebro-
plasty needle into the center of the lesion, 3 cc of poly-
methylmetacrylate (EXOLENT SPINE; Elmdown Ltd.,
London, UK) was injected via the vertebroplasty needle.
Immediate follow-up radiographs and CT scan revealed

D

Fig. 2. A 49-year-old man with hepatocelluar carcinoma and lumbar metastasis treated with RFA and combined percutaneous ver-
tebroplasty. Axial T2 (A), T1 (B) - MR images show a heterogeneous T2 high, T1 low signal intensity mass with surrounding bone
edema in the right side of the L4 body. Axial CT scan during RFA (C) demonstrates an inserted RFA needle with a 2 cm active tip
in the center of the lesion. Immediate prone AP radiograph (D) shows injected cement in the lesion and surrounding bone marrow
of the L4 body. Small amount of intradiscal cement leakage is seen (arrow).
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homogeneous distribution of cement in the ablated ter treatment showed constant cement-filled necrotic le-
metastatic lesion without leakage (Figs. 1E, F). Serial fol- sion in the right L3 body without evidence of local ag-
low-up abdominal CT scans taken 3, 6, and 9 months af- gravation of the metastasis. Pain reduction was

a0, 0 T,

Fig. 3. Metastatic renal cell carcinoma involving the left sacrum in a 67-
year-old man. Axial T1- (A), T2- (B) weighted MR images show an inho-
mogeneous T1 low, T2 high signal mass in left sacral ala with bone ex-
pansion. Axial CT scan during RFA (C) shows the needle inserted in the
center of the left sacral lesion. Frontal (D) and lateral (E) radiographs tak-
en after RFA and cementoplasty show well confinement of polymethyl-
metacrylate within the sacral mass lesion.
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achieved and the patient reported an increase in spine
stability. The treatment site remained stable without
complication for 46 months.

Case 2

A 49-year-old man was diagnosed with HCC on
March 2006, and was treated with 5 sessions of TACEs
until February 2007. A small osteolytic lesion in the 4th
lumbar vertebral body was detected on the CT scan tak-
en in June 2007. When compared with the previous CT
taken 4 months earlier, the lesion appeared to have in-
creased in size. MR scans of the spine revealed a 2 cm
sized T2 high, T1 low signal diffusely enhancing lesion
involving the right L4 body (Figs. 2A, B). Abnormal up-
take at the lesion was detected on the whole body bone
scan. The patient complained of lower back pain (visual
analog scale (VAS) 9) and under the diagnosis of solitary
spinal metastasis, combined percutaneous RFA and
PVP was performed using similar procedures described
in case 1. A 17-gauge/15 cm single cool-tip RF needle
(Radionics) with a 2 cm active electrode was used for
the percutaneous RFA procedure for a total of 6 min-
utes. Technical success was achieved in terms of com-
plete ablation of the targeted tumor volume and cement
filling of the targeted lesion (Figs. 2C, D). A total of 4 cc
of polymethylmetacrylate was injected. Surrounding
normal bone marrow was also filled with the injected
cement, and minimal intradiscal cement leakage oc-
curred into the L4/5 intervertebral disc (Fig. 2D). The
follow-up CT scans acquired 3, 6, and 9 months after the
procedure showed no evidence of further tumor pro-
gression. The patient experienced pain relief soon after
undergoing the procedure (VAS 2). In fact, the metastat-
ic lesion in the lumbar spine remained stable until the
patient expired from complications of hepatic failure 1
year later.

Case 3

A 67-year-old man was diagnosed with renal cell carci-
noma in February 2008. Soon after receiving radical
nephroureterectomy, the patient complained of lower
back pain and metastatic lesions were uncovered in C7,
T12, and the left sacrum. In spite of the subsequent
repetitive radiotherapies issued, an adequate amount of
pain reduction nor tumor size was achieved in the left
sacral lesion (Figs. 3A, B). On April 2009, percutaneous
RFA was performed targeting a 4 cm sized sacral
metastatic mass using a 17-gauge/15 cm cool-tip RF nee-
dle (Radionics) with a 3 cm active electrode for 330 sec-

onds at maximum power under the impedence con-
trolled mode. Afterwards, cementoplasty using a 11-
guage vertebroplasty needle was performed, delivering
8 cc of polymethylmetacrylate (EXOLENT SPINE;
Elmdown Ltd.) under CT-fluoroscopy guidance
(Brilliance CT64; Philips Medical Systems) (Figs. 3C-E).
Instant relief of lower back pain was observed.
Moreover, despite the fact that progression of multiple
metastatic bone lesions were noted on the follow-up
spine MR taken 8 months after the procedure, the left
sacral lesion previously treated by combined RFA and
cementoplasty showed no evidence of tumor progres-
sion.

Discussion

Skeletal metastases commonly occur in patients with
cancer, occurring most often in breast, prostate, or lung
cancer and are usually located in the spine, pelvis, fe-
mur, skull, or other long bones where hematopoietic
bone marrow proportions are high. The presence of
metastatic bone lesions implies that the patients are in
an advanced stage of cancer and frequently, palliative
care including pain reduction and improvement of the
patient’s quality of life is the primary goal of treatment.

Conventional treatments include surgical resection,
chemotherapy, radiation therapy, and analgesics.
Although radiation therapy remains as the main stan-
dard therapy for cancer patients with bone metastasis,
20-30% of the patients do not achieve pain relief when
treated by this method. Furthermore, many patients
who do achieve pain relief after radiation therapy will
experience a return of pain of the same or higher degree
within a few months (1). Skeletal metastases are also at
risk for impending fracture and consequently, stabiliza-
tion for these lesions is also required.

Since its first introduction for treatment of spinal tu-
mors by Dupuy et al. (2) on 2000, RFA has received
much interest as an effective, minimally invasive alter-
native option for the treatment of bone metastasis. The
multicenter study of Goetz et al. (3) found that 95% of
patients had significant pain relief after RF ablation of
bone metastases. PVP and cementoplasty are also indi-
cated in bone metastasis: providing pain reduction, sta-
bilization and strengthening of the affected bone (4).
PVP is now a popular procedure with its well-known ef-
fects of cellular toxicity and internal stabilization (1).
Combined RFA and PVP/cementoplasty for spinal os-
seous metastasis was first reported in 2002 (5), where
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subsequent delayed vertebroplasty was performed 3-7
days after RFA. Since then, several clinical trials com-
bining RFA and PVP/cementoplasty have been reported
(4, 6-9). Although only a few reports exist, all of them
reported a one hundred percent rate of technical suc-
cess, as well as significant (80-100%) and immediate
pain relief. The mean duration of pain relief was 7.3
months in one study (6). By combining these two meth-
ods, complementary effects in treating metastatic bone
lesions can be expected from the tumor necrosis effect
of RFA, stabilization effect of PVP/cementoplasty, and
additive pain relief effects from both methods (4, 6, 8,
9).

In all three cases, our patients were experiencing mod-
erate to significant amounts of pain associated with the
metastatic bone lesions despite receiving various treat-
ments including radiation therapy. We successfully
treated these lesions using combined percutaneous RFA
and PVP/cementoplasty in one treatment session with-
out any major complications. Two of the cases with soli-
tary spinal metastasis showed almost curative effect for
as long as 4 years until our latest follow-up in the 1st
case, and for 1 year for the 2nd case, and the last case
with sacral metastasis showed suitable palliative effect.
For the 3rd case, we used CT-fluoroscopy guidance for
cementoplasty because of the complex anatomy of the
sacrum and also that CT-fluoroscopy would be a safer
approach in introducing the RF needle. Although still
less preferred than conventional fluoroscopic guidance
due to greater radiation exposure and limited flexibility
of work space, the authors believe that recent advance-
ments in CT-fluoroscopy equipment could widen the
use of CT-fluoroscopy in treating osseous metastasis
with RFA, not only reducing the discomfort of transfer-
ring the patient from the CT unit to the fluoroscopy
suite, but also providing more accurate anatomical de-
tail. Unfortunately, the biopsy results performed in the
first and second cases were inconclusive. But in both
cases, radiographic evidence such as a newly appeared

lesion which showed progressive growth in size and
characteristic contrast enhancement, were substantial
enough to assure the diagnosis of osseous metastasis.

It can be concluded that combined RFA and verterbro-
or cementoplasty provides almost instant pain relief and
also bone strengthening in patients with metastatic bone
lesions. Further clinical trials to determine its long-term
effectiveness should be conducted in the future.
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