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ABSTRACT

Purpose: This study aims to determine the success and complication rates of radiofre-
quency ablation (RFA) in treatment of osteoid osteoma (OO) and the duration of pain relief 
at middle term (2-3 years) performed between 2006 -2012.

Materials and methods: 61 patients with osteoid osteoma (40 men and 21 women) with a 
mean age of 20.7 years (range, 4-51 years; 12 patients aged 20 years or younger) underwent 
computed tomography-guided percutaneous radiofrequency thermoablation. Lesion sites 
were  femur27, tibia22, pelvis2, talar bone3, distal radius1, and humerus6. Mean follow-up 
time was 36 months. RFA was performed under general anesthesia on children, while con-
scious sedation was preferred in adults. 

Pain relief was significant in 97% of patients; it disappeared within 24 hours in 44 pa-
tients, within 3 days in 10, and within 7 days in 7.

Primary success rate, complications, symptom-free intervals, follow-up results were eva-
luated.

Results: During a 36 months observation period 60 of 62 patients were successfully trea-
ted and had no more complaints. In 2 patients we found 2 major complications: infection of 
the site treated healed with antibiotics for 2 weeks and a nervous lesion resolved  with a 3 
months cortisonics therapy. No other complications were observed.

Conclusions: RFA is a highly effective, efficient, minimally invasive and safe method for 
the treatment of OO.
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INTRODUCTION

Osteoid osteoma is a benign bone tumor. First described in 1935 by Jaffe1, is a slowly-
growing round lesion with high prevalence in male gender, in children and young adults but 
they may even occur in mature skeleton up to 70 years of age. It accounts for approximately 
10% of benign bone tumors and mainly affects long bones diaphysis (50% of frequent sites 
affects femur or tibia)4, 5.

These lesions are typically single and small (usually less than 1,5 mm) and it is characte-
rized by a nidus of osteoblasts surrounded by sclerotic bone, endowed with nerve and blood 
supplies. Radiography shows a radiolucent, sometimes centrally calcified nidus, surrounded 
by sclerosis and periosteal bonereaction.

The main symptom is bone pain: it is initially discontinuous and it becomes constant (not 
related to physical exercise or movements) getting worse at rest, and considerably affects 
quality of life as often progresses to severe localized pain over the lesion site. The characte-
ristic nocturnal exacerbations may cause sleep deprivation6. Less common manifestations 
include growth disturbance, bone deformity, and painful scoliosis7.

Osteoid osteoma generally responds well to salicylates or other nonsteroidal anti-inflam-
matory drugs (NSAIDs). The pain might be due to prostaglandin release, which would help 
explain the relief provided by prostaglandin inhibitors8.

However, long-term pain management is unacceptable for most patients because relief is 
often inadequate and gastrointestinal complications can occur. 

The standard treatment is surgical resection,  but it is frequently associated with major 
morbidity and a prolonged period of recovery (especially after en-bloc resection of osteoid 
osteoma in weight bearing bones).

Computed tomography (CT) is the most effective approach to the diagnosis and localiza-
tion of OO and therefore is the imaging modality of choice.

Percutaneous radiofrequency thermoablation is an effective and economical alternative 
that is associated with fewer complications and shorter hospitalization. The purpose of this 
study is to assess the long-term outcomes of percutaneous radiofrequency thermoablation in 
patients with a follow-up time of at least 3 years.

MATERIALS AND METHOD

We included in study 61 O.O. treated with RFA in our hospital from 2006 to 2102 with 
follow up of 3-5 years. The diagnosis was clinical and radiographic: history of pain, typically 
occurring during the night with relief after administration of nonsteroidal anti-inflammatory 
drugs, and morphological features detected in radiological imaging (X-Ray and RMI ).

The procedure was performed in CT room in aseptic conditions by an interventional ra-
diologist and an orthopedic surgeon in the presence of an anesthetist. An experienced ortho-
pedic surgeon (HRD) had evaluated all patients prior to the treatment.

The patients’ cohort consisted in 61 patients with osteoid osteoma (40 men and 21 wo-
men) with a mean age of 20.7 years (range, 4-51 years; 39 patients aged 20 years or younger) 
underwent computed tomography guided percutaneous radiofrequency thermoablation. Le-
sion sites were the femur27, tibia22, pelvis2, talar bone3, distal radius1, and humerus6. Mean 
follow-up was 36 months.
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Device RFA specifics: RF generator RITA 1500 system (Angiodinamicqueensbury  NY 
USA). The skin was prepared and draped. Electricneedle single hook / multiple hooks. The 
temperature at the tip of the electrode was monitored during the procedure. Ablation was 
performed for a total of 4-10 minut at targeted temperature of 90-100 degrees Celsius, with 
as-needed manual adjustment of the output controls during the procedure in order to main-
tainstable lesion temperature. Osseous access was established with an 11 trocar teflon  RITA.

In children RFA was performed under general anesthesia, in adults conscious sedation 
together with local anesthesia was preferred. Pulse and oxygen saturation were measured 
constantly during the procedure in all patients using pulse oximetry. Oxygen was given on 
demand via a facemask.

Drill had to be used to reach the nidus of the OO in 12 cases when the cortical bone was 
too strong. Depending on the localization of the lesions, patients were positioned on the CT 
table in a prone, oblique or supine position. In general, the shortest distance through the bone 
was selected for access.

Patients were discharged 24 h after the treatment from the orthopedic ward.
In case the lesions were located in the weight bearing bones. The patients were instructed 

to avoid high risk fracture activities.

RESULTS

All 61 procedures could therefore be completed and were considered as technically suc-
cessful. All patients were relieved from pain in 24-48 hours from the procedure. The average 
procedure time was between 60 and 120min, starting from the time the patient entered the 
CT suite (including anesthesia and the treatment itself). The time varied considerably de-
pending on patient’s age, anesthesiologist involved, location of the OO and thickness of the 
sclerosis surrounding the nidus.

1 patiens after 4 weeks of no pain relief was treated with new RF procedure.
2 major complications occurred in 2 patiens: 1 infection of the site in an adult male patient 

with low compliance behavior and 1 neurological lesion in a O.O. of the proximal radius 
(probably due to the narrowness of the anatomical site  treated and by the numerous nerve 
vascular structures present in the same site).

Infection  was  treated and successfully healed in 3 weeks of antibiothics therapy with 
satisficing outcome, and relieved night pain after 24 hours from procedure.

Neurological lesion of  interosseous nerve healed in 3 month with steroids and fisical the-
rapy, also in this case pain disappeared after 24 hours. No anaesthesia related complications 
and no fractures of weight bearing bones or other late complications occurred.

DISCUSSION

Osteoid osteoma is a small benign but painful lesion with specific clinical and imaging 
characteristics11. The best imaging to diagnosis is CT (Computed tomography), involved 
also in treatment planning.

Complete surgical excision of the nidus is curative, providing symptomatic relief, and 
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is the traditionally preferred treatment. However, surgery has disadvantages, including the 
difficulty of locating the lesion intraoperatively, the need for prolonged hospitalization, and 
the possibility of postoperative complications ranging from an unsatisfactory cosmetic result 
to a fracture. 

Radiofrequency ablation involves the use of thermal coagulation of the nidus to induce 
necrosis in osteoid osteoma, it  allows an highly resolved visualization of bone structures and 
rapid frame rate, allowing treatment under real time fluoroscopy.

First described by Rosenthal and co-workers in 199212, a number of researchers have 
demonstrated that RFA is a safe and effective treatment for OO13.

Computed tomography-guided percutaneous radiofrequency thermoablation, is minimal-
ly invasive, safe, widely available, and repeatable, with reported success rates ranging from 
80% to 100%14, 15, 16. Its cost is significantly lower than that of traditional open surgery due 
to reduced hospital costs. 

In our data analysis of our patients study, clinically successful treatment was performed 
in 98,3% of cases (60/61). This result is comparable to those reported by many other studies, 
who also have achieved a high efficacy rate ranging from 74%-100%13, 17, 18.

In the only patient with a recurrence of pain (1/61) after 4 weeks recurrence during a long-
term follow up,  the second RF treatment was clinically successful.

A similar case occurred at Asayama et al.13 in a patient, after 4 months  of RF treatment. 
They reported a successful treatment in 87,5% of cases of OO in lower  bone extremities.

In the clinical study of Çakar M. et al.20, they had clinical success of 100% performed 
with local anesthesia but with a limited number of patients in a short follow-up period wi-
thout any complications. Rimondi et al.30 reported good results in a series of 557 patients 
and recommended modifications to electrode parameters, duration of ablation with regard to 
the size, and morphology of the lesion.

Roger et al.26 demonstrated satisfactory results in 14/16  patients who were treated using 
percutaneous CT-guided excision. The 2 failures were attributed to the proximity of the 
lesion to the articular margin and excessive periosteal reaction preventing access. Sans et 
al.27 demonstrated a cure rate of 84% at 3.7 years postoperatively and 2 instances of femoral 
fracture at 2 months. Muscolo et al.28 reported superior outcomes of CT-guided minimally 
invasive surgery rather than open surgery. Peyser et al.29 and Neumann et al.21 also con-
cluded that CT-guided percutaneous radiofrequency ablation of osteoid osteomas is a safe, 
effective, and minimally invasive procedure with a high success rate and no recurrence.

However, this technique is not free from complications. Skin burns may occur with su-
perficial procedures. Extreme precautions should be taken with RFA for spinal and hand OO 
to avoid neural injuries. A classical restriction for percutaneous treatment is the presence of 
a lesion near neurological structure (distance < 5 mm), due to the risk of spinal cord damage 
by hyperthermia-induced cytotoxicity22, 23. In the literature to date, cellulitis case has been 
described24, bleeding and infection at the skin entry site, intraoperative vasomotor instabi-
lity25. In our study, the 2 major complications occurred were treated successfully with no 
consequences  and however the night pain  had relief in 48 hours after procedure.

Unlike the reviewes exposed in literature, the failure rates were low (< 3%) and all the 
complications occurred did not affect the procedural errors, but they depend on operator 
errors or otherwise avoidable by a more  proper postoperative management.

The admission time was about 24 hours, a significantly shorter time range compared to 
conventional surgery which considers 72h of hospitalization on average.
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CONCLUSION

Thermal ablation is a minimally invasive treatment option for patients suffering from OO 
which provides excellent immediate clinical results at a low complication and relapse rate. 
Patients with a relapse should be treated with a second RF ablation rather than with surgical 
resection. RFA reduces the hospital stay and rehabilitation period of the patient and is more 
cost effective than any other therapy.
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