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	 Background:	 This retrospective study aims to compare the efficacy of computed tomography-guided percutaneous excision 
and radiofrequency ablation in the treatment of osteoid osteoma.

	 Material/Methods:	 We evaluated 40 patients with osteoid osteoma who underwent either percutaneous excision or radiofrequen-
cy ablation between 2012 and 2015. The cohort consisted of 10 female and 30 male patients, with a mean 
age of 15.1 years (range: 4-27 years) and a mean follow-up time of 19.02 months (range: 11-39 months). 
Percutaneous excision was performed in 20 patients, while radiofrequency ablation was performed in the re-
maining 20 patients.

	 Results:	 The success rates of percutaneous excision and radiofrequency ablation were comparable, with unsuccessful 
outcomes observed in 10% and 5% of patients, respectively. The reasons for failure in the percutaneous exci-
sion group were attributed to a marking error and incomplete excision of the wide-based nidus. Complications 
were limited to pathological fracture (n=1) and deep infection (n=1) in the percutaneous excision group, while 
no complications were encountered in the radiofrequency ablation group.

	 Conclusions:	 Both percutaneous excision and radiofrequency ablation demonstrate high success rates in treating osteoid 
osteoma. However, radiofrequency ablation offers the advantage of a quicker return to daily activities with-
out the need for activity restrictions or splints. While being a more cost-effective option, percutaneous exci-
sion should be considered cautiously to minimize potential complications.
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Background

Osteoid osteoma (OO) is the most common benign bone tu-
mor. It constitutes 10-12% of benign bone tumors and 2-3% of 
primary bone tumors. It predominantly affects men and usu-
ally occurs in the second or third decade of life [1]. This tu-
mor, which has a low growth potential, is mostly smaller than 
1 cm. Histologically, nidus was found in 85% of osteoid oste-
oma cases [2]. Osteoid osteoma is usually located in the long 
bones of the lower extremity (femur, tibia, fibula), but can oc-
cur in almost all bones in the body [3].

Pain, which increases especially at night and responds dra-
matically to aspirin therapy, is the main symptom of osteoid 
osteoma. Depending on the age of the patient and the loca-
tion of the nidus, daily activities may be restricted, and gait 
and posture disorders may occur.

The first examination that should be applied in patients with 
suspected osteoid osteoma is plain radiography. Computed to-
mography (CT) is generally used to confirm the diagnosis. CT 
provides excellent information about the location and size of 
the nidus and the condition of the bony cortex. Magnetic res-
onance imaging (MRI) does not provide as clear information 
about the nidus as CT, but provides better information about 
bone marrow and soft-tissue edema, joint effusion, and syno-
vitis [4]. In addition, MRI can be useful in differential diagnosis.

Open surgical methods such as curettage, en-bloc resection, 
and wide resection have been used in the treatment of this 
tumor for many years. The success of classical surgical meth-
ods is reported to be 88-100%. Minimally invasive treatment 
methods have been rapidly popularized due to the disadvan-
tages of open surgery such as high complication rate (20-45%), 
long surgical time, tissue damage, scarring, and morbidity [5].

Recent studies have shown that CT-guided percutaneous RFA 
is beneficial and may be preferred for treatment of OO [6-9]. 
There are also studies showing the success and safety of CT-
assisted percutaneous excision [10]. The aim of this study was 
to compare these 2 closed methods in terms of treatment 
success, complication rates, cost, and time to return to work.

Material and Methods

The retrospective, randomized, controlled study was conducted 
in accordance with the World Medical Association, Declaration 
of Helsinki, and the International Council for Harmonisation 
guidelines for good clinical practice. The study protocol was ap-
proved by the Dicle University Medical School ethics committee.

Lesions were diagnosed according to their radiological and 
clinical features. None of the patients underwent preopera-
tive biopsy. Radiologic and clinical features were considered 
sufficient for the diagnosis of OO.

The method of surgery was decided by the doctor to whom 
the patient applied. All patients were informed about the pro-
cedure and informed patient consent was obtained. All inter-
ventions were performed in the same center with an orthope-
dic and traumatology doctor and a radiologist. Pre-procedural 
blood tests (hemogram and coagulation) of all patients were 
studied and the preoperative opinion of the anesthesiologist 
was taken. All interventions were performed under IT guid-
ance (Toshiba, Alexion, Japan and Siemens, Somotom, Emotion, 
Germany) and in sterile conditions.

The type of anesthesia to be applied to the patients before 
the procedure was decided by the anesthesiologist. The loca-
tion of the mass, general condition, and preference of the pa-
tient were taken into account. Sedoanalgesia (Propofol and 
Fentanyl) was applied to 14 patients, spinal anesthesia was 
applied to 22 patients, and peripheral nerve block was ap-
plied to 4 patients.

Intravenous 20 mg/kg cefazolin injection was administered 
approximately half an hour before the procedure for prophy-
laxis in all patients.

Participants

In this study, 40 patients with osteoid osteoma who under-
went computed tomography-guided percutaneous nidus exci-
sion or radiofrequency ablation between 2012 and 2015 were 
evaluated retrospectively. Ten of the patients were female and 
30 were male. Mean age was 15.1 (range 4-27 years) and the 
mean follow-up time was 19.02 months (range 11-39 months).

Percutaneous excision was performed in 20 patients and ra-
diofrequency ablation was performed in 20 patients.

In both groups, a total of 19 patients had nidus in the tibia 
and 15 in the femur (Table 1).

Procedure

In percutaneous excision, a thin wire was sent towards the 
center of the nidus after the location of the nidus was deter-
mined under the guidance of tomography. The thick cortical 
frame, including the nidus, was cut in the form of a block with 
a trephine sent percutaneously over the wire (Figures 1, 2).

In patients who underwent, a bone biopsy needle or a thicker 
K wire than the radiofrequency probe was sent to the nidus 
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Localization Percutaneous excision group Radiofrequency ablation group Total

Tibia 10 9 	 19	 (47.5%)

Femur 8 7 	 15	 (37.5%)

Iliac bone-acetabulum 1 - 	 1	 (2.5%)

Fibula 0 2 	 2	 (5.0%)

Metacarp 1 – 	 1	 (2.5%)

Humerus – 1 	 1	 (2.5%)

Ulna – 1 	 1	 (2.5%)

Total 20 20 40

Table 1. Localization table.

A

D

B C

Figure 1. (A-D) �27-year-old male patient. The nidus in the femur was marked with a guide wire with the help of tomography.
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Figure 2. �(A-D) After the nidus was marked with guidewire, it was removed with a trephine. Post-procedure radiographs show that the 
nidus has been excised.
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under CT accompaniment. Afterwards, the radiofrequency probe 
was inserted into the nidus from the same channel. Care was 
taken to keep the active tip in the bone. Radiofrequency ab-
lation was performed for 8 minutes at 85°.

In both groups, recurrence or persistent pain was considered 
an unsuccessful outcome.

Results

A marking error in 1 patient who underwent percutaneous 
excision and insufficient excision of the broad-based nidus 
in 1 patient were considered as the causes of failure. When a 
retrospective analysis was performed, for 1 patient who un-
derwent radiofrequency ablation and whose complaints did 
not resolve, it was seen that there was no technical error. The 
reason for the failure in this patient could not be explained.

Pathological fracture developed in 1 patient and deep infec-
tion developed in 1 patient who underwent percutaneous ex-
cision. No complications were encountered in patients who 
underwent radiofrequency ablation.

Statistical Analysis

Unsuccessful results were obtained in 2 (10%) patients who 
underwent percutaneous excision and in 1 (5%) patient who 
underwent radiofrequency ablation. There was no statistical-
ly significant difference between the 2 methods in terms of 
success rate (p>0.05).

Discussion

Osteoid osteoma is a common benign bone tumor and the main 
goal of treatment is complete removal of the tumor without 
weakening the bone [6]. En-bloc resection is an effective meth-
od that has been used for a long time in osteoid osteoma. In 
the operations performed with the help of c-arm fluoroscopy, 
the incision is large, a large bone resection is performed, and 
post-procedure infection was associated with the risk of frac-
ture. In addition, the length of hospital stays and the time re-
quired for weight bearing were longer. Errors in marking the 
lesion also brought the possibility of recurrence. In recent 
years, with the use of computed tomography in the treatment 
of osteoid osteoma, it has become possible to make more ac-
curate marking with less bone resection, which requires less 
incision. Many methods such as CT-guided drilling, en-bloc re-
section, ethanol injection, radiofrequency ablation have been 
used. With these methods, smaller incisions, more accurate 
marking, lower morbidity, and shorter hospital stay have be-
come possible [11-17].

First described in 2014, microwave ablation emits microwaves 
to thermally destroy the nidus. Under CT guidance, a needle is 
inserted into the lesion, and the microwaves produced by the 
needle create a small heat zone that heats and destroys the 
tumor [18,19]. Microwave ablation is less affected by tissue 
type or tissue impedance than radiofrequency ablation [20] 
and is quite successful [18].

Magnetic resonance guided focused ultrasound is a new im-
aging-guided technique that provides radiation-free treatment 
of osteoid osteoma. This method is an effective and safe al-
ternative in the treatment of osteoid osteoma in both chil-
dren and adults [21,22]. Geiger et al published the results of 
29 patients with osteoid osteoma treated with this method, 
reporting 90% complete clinical success and 10% partial clin-
ical success in patients [21].

In recent years, studies on CT-guided radiofrequency ablation 
method have become dominant in the literature. Rosenthal 
was the first to pave the way for the use of radiofrequency in 
the treatment of osteoid osteoma. Since then, this technique 
has achieved very good results in terms of efficacy and safety, 
so that percutaneous CT-guided radiofrequency ablation has 
become the standard therapeutic technique, replacing surgi-
cal treatment [14-16].

Also, compared to surgery, CT-guided radiofrequency ablation 
allows access to difficult anatomical sites and provides shorter 
operative and hospital stays [16]. In a comparative series of 24 
patients by Goksel et al, 11 (45.83%) patients underwent sur-
gical curettage and 13 (54.17%) radiofrequency ablation. The 
mean operative time was 69.5 minutes and the mean hospi-
tal stay was 1.3 days in the surgical resection group, while the 
mean operative time was 49.6 minutes and the mean hospital 
stay was 0.3 days in the radiofrequency ablation group. The 
length of hospital stay and procedure time were significantly 
shorter when compared with surgical resection [17].

The main problem with radiofrequency ablation is the high cost 
involved in the procedure as well as the need for specialized 
instrumentation and probes. Another disadvantage is that an-
atomical pathological confirmation is not possible, especially 
in suspicious cases. There was also a theoretical possibility of 
physical damage that would preclude the use of this method in 
lesions very close to the physis due to radiofrequency waves [23].

CT-guided percutaneous excision is an alternative surgical tech-
nique. A guide wire is sent to the nidus under CT guidance. 
Then, a small incision is made and the nidus is excised with the 
help of the trephine sent over the guide wire. Postoperative CT 
is performed to confirm that the nidus is completely drained. 
Finally, a pathological examination is performed to confirm the 
diagnosis. Correct placement of the needle in the nidus is very 
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important as it reduces the amount of bone to be removed 
during surgery and reduces the risk of postoperative frac-
ture [24,25]. The success rate of this method is 83-100% [26,27].

Engel et al showed a primary cure rate of 95% in their series of 
15 patients. This success rate is similar to the success rates of 
other percutaneous CT-guided procedures. The resection seg-
ment is also very limited due to tomographic guidance. The 
recurrence rates are also comparable to other methods. With 
CT-guided percutaneous excision, the tumor can also be con-
firmed histopathologically. Another important advantage of this 
procedure is that its cost is extremely low. This surgery can 
only be performed using routine orthopedic instrumentation, 
and there is no need for any additional special devices [23-28].

The data we obtained in our study were compatible with the 
data in the literature. The success rate was 95% in the radio-
frequency ablation group and 90% in the percutaneous ex-
cision group. In terms of complication rates, the 2 methods 
had similar results.

Conclusions

Both methods have a high success rate. However, patients who 
underwent radiofrequency ablation return to their daily lives 
earlier as there is no activity restriction or splint.

Although percutaneous excision therapy is less expensive and 
does not require special equipment, it may involve more hos-
pitalizations and a higher risk of complications.

While percutaneous excision is a cheaper and easily accessible 
method, shorter hospital stay and earlier return to daily life are 
possible with radiofrequency ablation therapy. Both methods 
can be applied safely with a high success rate.
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