
ORIGINAL PAPER

Computed-tomography-guided percutaneous radiofrequency
thermoablation for the treatment of osteoid
osteoma—2 to 5 years follow-up

Ki-Sun Sung & Jai-Gon Seo & Jong Sup Shim &

Yong Seuk Lee

Received: 29 August 2007 /Accepted: 18 September 2007 / Published online: 22 November 2007
# Springer-Verlag 2007

Abstract The purpose of this study is to evaluate the
efficacy of the computed tomography (CT)-guided percu-
taneous radiofrequency thermoablation (PRT) method with
a minimum of 2 years follow-up. Twenty-eight patients
who were followed for more than 2 years among 35
patients who underwent CT-guided PRT between April
1999 and May 2005 were included in this study. The mean
age was 24.5 years (range 7–55 years) and the mean
follow-up period was 40.1 months (range 24–66 months).
With a radiofrequency electrode, the lesion was heated to
80°C or 90°C for 6.5 mins (range 3–9 mins). Clinical
success was assessed at the out-patient clinic by symptoms
and radiographs. Twenty-six patients (90%) experienced a
total loss of symptoms and additional PRT also relieved the
ongoing symptoms in all of the recurrent patients. PRT
appears to be a safe and effective method for treating
osteoid osteoma and is also effective in recurrent cases.
This treatment modality is a minimally invasive procedure
and is a good alternative to open surgical treatment.

Résumé Le propos de cette étude est d’évaluer l’efficacité
de cette méthode avec un minimum de deux ans de recul.
28 patients ont été suivis pendant deux ans parmi 35
patients ayant bénéficié entre avril 99 et mai 2005 d’une
ablation d’ostéome ostéoide par radio fréquence, guidée
sous scanner. L’âge moyen était de 24,5 ans (7 à 55) et le
suivi moyen de 40,1 mois (24 à 66). L’électrode permet de

chauffer la lésion de 80 à 90°C en moyenne pendant
6,5 minutes (de 3 à 9). 90% des patients (26 à 28) ont pu,
grâce à cette méthode, avoir une disparition totale des
symptômes et pour ceux qui gardaient une symptomatolo-
gie persistante ou récurrente, un geste complémentaire de
thermo régulation a été réalisé. Cette méthode apparaît
comme une méthode sûre et efficace dans le traitement des
ostéomes ostéoides et également dans les récidives. Ce
traitement est un traitement mini invasif tout a fait alternatif
avec le traitement par voie chirurgicale sanglante.

Introduction

Osteoid osteoma is a benign bone tumour and occurs
mainly in children and young adults. They account for
approximately 10% of benign bone tumours and most
commonly occur in the femur and the tibia [1, 2, 5, 10].
Traditionally, treatment has been either medical methods
in the form of long-term administration of non-steroidal
anti-inflammatory drugs (NSAIDs) or aspirin, or surgical
methods in the form of open curettage or en bloc resection.

The unremitting nature of the pain usually leads to a
surgical referral. Complete surgical excision is the classic
treatment but this method may result in the resection of
substantial amounts of normal bone in an effort to
completely excise these small tumours. Moreover, lesions
located in anatomical areas that are technically difficult to
access can carry substantial postoperative morbidity for
these patients [2]. In recent years, the use of the computed
tomography (CT)-guided percutaneous radiofrequency ther-
moablation (PRT) has been reported with good results and
this has been shown to have similar recurrence rates to open
surgery but with fewer complications and shorter periods of
hospital stay [2, 5–7, 10, 14–17]. However, the long-term
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follow-up of this method is rare and continuous long-term
follow-up is required to determine the definite effectiveness
of this technique compared to traditional open resection.

The purposes of this study are to: (1) evaluate the
effectiveness of PRT for the osteoid osteoma with the
clinical results of a minimum of 2 years follow-up and (2)
confirm the effectiveness of repeat therapy in the recurrent
patients that have already had PLT, although this is a small
group.

Materials and methods

Demographics

This retrospective study enrolled 28 patients who were
suitable to follow-up for more than 2 years among 35
patients who underwent PRT between April 1999 and May
2005 in our hospital. There were 21 men and 7 women. The
mean age was 24.5 years (range 7–55 years) and the mean
follow-up period was 40.1 months (range 24–66 months).

Pre-PRT analysis and management of osteoid osteoma

All patients had typical histories and we confirmed the
presence of a nidus using plain radiographs in all patients.
We performed additional CT or magnetic resonance im-
aging (MRI) in order to obtain detailed information in 25
patients. Initial medical treatment was performed in all
cases, except for two patients who had persistent symptoms
after they had undergone open surgical resection or
thermoablation in other hospitals. The mean duration of
symptoms before PRT was 26.4 months (range 1–180
months).

Technique

The procedures were performed on an in-patient basis and
were carried out by an interventional radiologist and
orthopaedic surgeon in the CT room. After general or
spinal anaesthesia, the patient was positioned on the CT
bed and the lesion was confirmed by CT imaging (Fig. 1).
The entry point on the skin was marked and aseptic
preparation was done. A small skin incision was made at
the entry point and blunt dissection was done with
haemostat or mosquito to prevent neurovascular injuries.
A trochar and cannula was advanced to the bone and the
trochar was tapped gently with a mallet until it advanced
into the nidus after re-confirming the position of the nidus
by CT imaging. The trochar was removed and a straight
electrode was placed through the sleeve and thermal
ablation was done at 85–90°C for 6.5 mins (range 4–9
mins) (Fig. 2). After the procedure, a compressive sterile

dressing was applied. We did not restrict the activity of the
patient immediately after the procedure.

Evaluation methods

To access short-term outcomes and detect procedure-related
problems, the patients were thoroughly examined during
the admission period. We evaluated the symptoms on ad-
mission, the time that symptoms subside and any compli-
cations. To determine the long-term outcome, we divided
the patients into three subgroups, denoted as good if the
patient did not have any symptoms, fair if the patient had
some pain though the symptoms were much improved and
poor if the pain was aggravated or the lesion recurred. If the
lesion recurred, we checked the MRI and we repeated the
PRT using the same method. The chi-squared test was used
to compare recurrence with size and location.

Fig. 1 Computed tomography (CT) image shows the lesion of osteoid
osteoma in the proximal femur

Fig. 2 The electrode is inserted within the lesion under CT guidance
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Results

Location, size and biopsy

We performed biopsy during PRT procedures in 27 patients
and gained definative diagnosis in 11 (40.7%) patients.
Inadequate specimens were obtained in 16 patients. There
were 18 lesions in the femur, six lesions in the tibia, two in
the pelvic bone and one each in the humerus and the fibula.
Recurrence occurred in three patients (two femurs, one
ilium). There was no significant correlation between lesion
location and local recurrence (P>0.05).

Lesion size was calculated from the CT scan from the
axial, sagittal and coronal cuts. The size was measured
from 2×2×1 mm to 14×13×8 mm and there was no
significant correlation between lesion size and local
recurrence (P>0.05).

Short-term outcome and complications

The procedure was technically successful in all cases
(technical success rate 100%, 28/28 procedures). Minor
burn injury occurred in one patient and we performed
debridement twice. In this patient, he was satisfied with the
procedure because his local pain subsided. After PRT,
seven patients reported immediate pain relief, 15 patients
within the first day, five patients during the second day and
one patient on the seventh day. The mean admission period
from PRT to discharge was 1.8 days (range 1–5 days)
except for one patient with complications who needed
debridement. All patients were free of pain at discharge
from the hospital.

Long-term outcome

At the last follow-up, 26 (92.9%) of the patients were
classified as good and two (7.1%) as fair. Thus, 100% of
the patients had a good or fair rating at the last evaluation.
During the follow-up period, three patients showed recur-

rence and we performed repeat thermoablation good results
at the last follow-up without recurrence. We did not
performed additional procedures for the fair group.

Re-trial of recurred patients

In this study, there were five recurrent patients. Two of
them had had either open resection or PRT at other
hospitals. We performed PRT on them and gained good
results at the last follow-up. The remaining three patients
had PRT in our hospital but they showed good results at the
last follow-up after repeat PRT (Table 1).

Discussion

The diagnosis of osteoid osteoma mainly relies on history and
radiological information. Because a biopsy of the lesion was
not always taken at the time of operative treatment, an
argument could be made that a portion of patients in this
study may not have had the condition in question [2, 14, 17].
Histological confirmation with minimal-access techniques is
only available in approximately 36–75% of cases [4]. Peyser
et al. [12] obtained a definite diagnosis in 15 (46.9%) among
our 32 patients we also obtained a definite diagnosis in only
11 (40.7%) patients during PRT.

Many patients with osteoid osteoma are able to tolerate
their pain with or without the use of analgesics. If
symptoms persist, initial treatment usually consists of a
trial of medical therapy using aspirin or other NSAIDs.
With regards to medical treatment, long-term medication is
needed and symptoms may recur after the discontinuation
of medication [2, 9]. With increasing pain and associated
insomnia, many seek definitive treatment traditionally
achieved by surgical resection [4]. Traditional surgical
treatments have ranged from local resection with a burr
and curettage to wide resection with bone grafting and
metallic fixation. Surgical therapy is successful in 88–100%
of cases in the published series [4]. However, surgery

Table 1 Second percutaneous radiofrequency thermoablation (PRT) of the recurred five patients

Case Sex Age Site and size(mm) PP* RFP† (month) FFS‡ (month) Results

1 F 18 Femur (7×6×4) Open excision 1 57 Good
2 M 21 Femur (4×4×2) Thermoablation 4 43 Good
3 M 26 Femur (4×5×4) Thermoablation 16 54 Good
4 M 31 Ilium (14×13×3) Thermoablation 2 66 Good
5 M 17 Femur (6×8×4) Thermoablation 8 24 Good

*Primary procedure
†Recurrence period from primary procedure
‡Follow-up from second procedure
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requires longer in-patient treatment with longer anaesthesia
times, more extensive tissue exposure, tissue damage,
scarring, morbidity and recovery time [2, 4]. Surgery still
has a role for those appendicular lesions where the
neurovascular bundle is within 1–1.5 cm of the nidus,
where the histology of the lesion is in doubt or for the
persistence of symptoms after two ablative procedures [4].

Primary PRT has, in series totalling over 200 patients,
had a success rate of 76–100%. In our series, we gained a
success rate of 92.9% (26/28), an average of 1.8 days of
hospital stay and one minor complication. These results are
comparable with other good results. Rosenthal et al. [15]
compared the results of open versus percutaneous treatment
of osteoid osteoma; 68 were treated with open techniques
and 33 were treated with percutaneous radiofrequency
ablation. Those patients treated with radiofrequency abla-
tion were followed up for an average of 3.4 years and had a
12% incidence of recurrence. The investigators stated that
there was no statistical difference in the recurrence rates
between the two methods. Their study also showed an
average hospital stay of 4.7 days for the patients who had
open treatment versus 0.18 days for patients who had
radiofrequency ablation. Other authors have reported
similar good results and short hospital stays for those
patients treated with PRT [1, 3, 5, 8, 11].

With regard to the recurrent cases, it is generally said
that recurrence after surgical therapy can occur up to
13 years after surgery [4]. The latest recurrence following
PRT was at 44 months, although follow-up in these patients
is considerably shorter than surgical series, most recurren-
ces occur in the first 7 months after primary treatment [4].
We experienced recurrence in three patients and the period
to recurrence from PRT were 2, 8 and 16 months,
respectively. Recurrence response to a second PRT treat-
ment is 50–100% in the 15 patients identified [4, 10, 13,
14]. We followed up the second PRT of the five recurrent
patients for 24, 43, 54, 57 and 66 months, respectively, and
obtained good results in all five patients.

A limitation of this study is the small number of
recurrent patients followed-up to evaluate the effectiveness
of a second PRT and longer follow-up is needed to
accurately evaluate the effectiveness of primary PRT.

With our minimum 2 years follow-up, we concluded that
PRT is a good treatment method that has many advantages
for the treatment of osteoid osteoma which do not respond
to medical treatment. We think that a second PRT is also as
effective for the treatment of recurrent cases with similar
results to primary cases, though the number is small in our
study.
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