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Osteoid osteoma.

Patients who presented with typical history and were clinically diagnosed as Osteoid 
osteoma were subjected to radiological evaluation. The patients graded their pain at day and night on 
a visual analogue scale between Grade 0-No pain and Grade 10-Unbearable pain. We evaluated 16 
patients of Osteoid osteoma in whom Radio Frequency Ablation (RFA) was performed between November 

Prospective Interventional study

MDCT guided RFA procedure was performed using a STAR med VIVA RF Generator and 
cooled tip probe standard technique under spinal anesthesia.

analog scale. Immediate complications included a case of minor thermal skin burns in 3 patients, which 
healed on its own. There were no delayed complications. The average follow-up period was 2-3 months. 
One patient (6.25%) had persistent pain even after one month, following ablation which was due to residual 
lesion. Complete pain relief was achieved after a second ablation in that case. Thus, our primary and 
secondary clinical success rates were 93.8% and 100%, respectively.

of Osteoid osteomas.
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Bone neoplasms have been routinely treated by 
either chemotherapy or radiotherapy/surgery. Current 
practice in the treatment of benign neoplasms like 
Osteoid osteoma is inclining towards minimally 

invasive procedures like chemo or thermoablation1. 
In ablative procedures, neoplastic cells are subjected 
to temperatures over 60°C and destroyed completely.
This can be achieved by radiofrequency (RF) energy, 
microwaves or laser therapy. Cryotherapy is also a 
form of ablation technique in which neoplastic cells are 
destroyed by freezing to temperature less than-20°C1. MR 
guided focused ultrasound is an advanced non-invasive, 
radiation-free modality. where sharp focus of ultrasound 
waves targeted towards lesions eventually lead to 
thermo-ablation (> 57°C). Benign bone tumours like 
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Osteoid osteoma and Osteoblastoma can be completely 

malignant lesions like metastasis2.Our study is focused 

radiofrequency ablation in the management of Osteoid 
osteoma and to assess the technical limitations and post 
procedural complications.

Patients attending the OPD of Orthopaedics 
department of Govt. Kilpauk Medical College, 
presenting with typical history and clinical diagnosis of 
Osteoid osteoma were included in this study. They were 
later subjected to radiological evaluation after obtaining 
informed consent.

The study was carried out as a prospective 
interventional study for a period of 1 year (From 
November 2015 to October 2016) which included 16 
patients with age group from 8 to 28 years(mean age-
16 years), which includes 14 male patients and 2 female 
patients.

 Patients presenting with pain 
getting worse at night, relieved by taking aspirin and 
with visual analog scale grade above 6.

 Radiolucent nidus of less 
than 1.5 cm with adjacent bony osteosclerosis and 
cortical thickening on thin slice CT (1 to 3 mm).

(within 2cm).

All patients included in the study, 

and posted for radiofrequency ablation. Day time & night 
time pain intensity of 16 patients were noted using visual 
analog scale (Grade 0-No pain and Grade 10-unbearable 
pain). The procedure and its alternatives were 
thoroughly explained to the patients & informed written 
consent was obtained in all cases. Before the procedure, 
Hemoglobin, clotting time, bleeding time, prothrombin 

under spinal anesthesia. Prophylactic antibiotics were 
administered, prior to the procedure. Radiofrequency 
ablation machine and all anesthesia equipments were 
shifted to the CT scanner room. Radiofrequency ablation 
was done under spinal anesthesia (conscious sedation). 
Dispersive grounding pads were applied on either side of 
patient’s thighs, in correct alignment with each other and 
with appropriate skin contact; both of them were kept at 
almost equal distance from the place of ablation.

med VIVA RF generator (Solutions for hermo Ablation 
with RF medical technologies, South Korea), STAR RF 
cooled tip electrode with tip exposure 5-10mm, 13G 
COOK bone biopsy needle, a K-wire and a driller.

The lesions were targeted with 
the help of a 16 slice MDCT scanner (Toshiba medical 
systems, Tokyo, Japan) with multi-planar evaluation to 
assess accurate needle position within the lesion.

 Skin preparation and proper sterilization 
was done. Small skin incision was made using 11’ 
blade.13-guage bone biopsy needle was introduced into 
the lesion under CT guidance. And, in patients where 
there is marked peri-lesional sclerosis, the tumor was 
reached through a drill advanced over an appropriate 
Kirchner guidewire. Biopsy was taken and sent for HPE 
in formalin. Under aseptic precautions, a 350 mm long, 
15-gauge single cooled tip electrode with exposure tip 
of 5-15 mm length was then introduced into the centre 
of Osteoid osteoma nidus (Figure 2).The electrode was 
connected to the RF generator and coolant pump with 
cool saline so that it reduces impedance and favour 

machine settings changed to continuance mode and kept 
at 20 watts for 6 minutes. The RF output is generated 
continuously with the setting value. Finally a small 
compressive dressing was applied at the percutaneous 
puncture site.

Post procedure, day and night time pain 
intensity was measured at 1 week and 4 weeks using 
visual analog scale. Follow up CT/MRI was taken at 4 
weeks (Figure 1). HPE reports were collected within a 
week.

Technically, success was considered when 
the tip of the electrode was rightly placed into the nidus 
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and was heated for the appropriate time, at correct 
parameters. Clinically, success was considered when 

patients get complete relief from pain and getting back 
to normal activities.

The collected 
data were analysed with IBM, SPSS statistics software 
version 20.Descriptive variables were expressed 
in terms of frequency. Categorical variables were 
expressed as percentage and continuous variables were 
expressed in terms of mean and standard deviation.For 
the multivariate analysis in the repeated measures (Pre, 

used. In all the above statistical tools the probability 

In our study, the mean age was 16 years with mean 
nidus size of 6.6 mm and most common bone involved 

(n = 1). Commonest location in bone was cortical (n=13), 
sub-periosteal (n =2) and intramedullary (n= 1).
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Multivariate analysis using Friedman test, revealed 

Pre op VAS, day Post op VAS at 1 week and at 4 weeks. 
Similar values were obtained for night VAS multivariate 
analysis too.

We experienced residual lesion in a 22 year old 
patient and treatment was completed successfully after 
second RFA procedure. We had 3 patients with mild 
skin burns which got healed by its own with no major 
complications.

Six patients had nidus size of more than or equal 
to 7 mm, of which 4 patient’s HPE turned positive for 
Osteoid osteoma. Rest of 10 patients had nidus size of 
less than 7mm and their HPE reports came as sclerotic 

In our study with 16 patients, day time pre-treatment 
median VAS was 7 and post-treatment median VAS at 
one week was 1. Night time pre-treatment median VAS 

was 9 and post treatment median VAS at one week 
was 1. The VAS reduction for both day and night time 

to our results include De Palma et al., who reported in 
their study of 20 patients that night time pre-treatment 
mean VAS was 8.5 and post-treatment VAS was 0.5 
and day time mean VAS as 5.95 pre and 0.9 post-
treatment3,4. Karagoz E. et al., reported in their study of 
18 patients that night time median VAS as 9 pre and 0 
post-treatment and day time median VAS as 7 pre and 
0 post-treatment3. Morassi et al., in 2014 evaluated 11 
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visual analog score in pre and post procedure evaluation 

reduction in visual analog score from 8 to 15.

Patients getting complete pain relief following 
treatment ranged between 1 day and 2 weeks. A study 
by Vanderschueren et al., in 2002 which included 54 
patients reveals 87% patients got completely relieved 
from pain on day 1 and 13% patients recovered at 
two weeks6. Another study in 2001 by Lindner et al., 
reported that complete pain relief was obtained at the 
end of 1 week7. Whereas, Karagoz et al.,3 reported pain 
relief between 3 to 10 days post ablation. In our study 
except one patient with residual lesion, all were relieved 
of pain by around 8 to 9 days.

In our study with 16 patients, 15 (93.8%) patients 
achieved technical and clinical success after one sitting 
of RFA and remaining one patient achieved technical 
and clinical success after second sitting of RFA. The 
problem we encountered in that one case was high 
impedance probably, because of large size drill compared 
to electrode size which did not allow adequate ablation, 
that was needed to cook the nidus8.However, the success 
rates of our study were comparable with several other 
studies like Cantwell CP et al., in 2004. Yang et al., in 
2007 observed technical success of near 100%, clinical 
success of 76 to 100% and after second Radio Frequency 
ablation the success rate was near 100%9,10.A study 
by Rehintz et al., in 2013 which included 72 patients 
showed 99% primary clinical success rate and 100% 
secondary clinical success rate11. Another similar result 
i.e., 100% technical success, 94% Primary success and 
100% secondary success rate was obtained in study by 
Karagoz et al., in 20163.

In our study, we had 3 patients with mild skin burns 
with no major complications. All three had lesions in 
mid tibial shaft and distance between lesions and skin 
was less than 1 cm. Skin burns might have occurred due 
to some transient contact between electrode tip and skin 
while ablating. However, all three skin burns healed 
after topical application. None of the patients had any 
other complications.

In a study by Jankhariaet al., in 20098 out of 40 
patients, one patient had skin burn of around 6 mm near 
probe insertion site in mid arm i.e., diaphysis of humerus 
and the nidus was 1.7cm deep to skin surface. They also 
experienced one more complication, a small bony chip 

fracture occurred in entry site. Since, it was a sclerotic 
bone it can be negligible and patient was advised rest 
for few weeks. Rosenthal et al., in 200312 and Lindner 
et al., in 20017observed neural injury as complications 
of RF Ablation when the lesions are close to nerves i.e., 
within 1 cm, particularly while ablating spinal and hand 
Osteoid osteomas.

In our study, we found that the lesions with nidus 
size of less than 7mm (in 10 patients) HPE revealed only 
sclerotic bone. Whereas, if nidus size exceeds 7mm HPE 
came as Osteoid osteoma (in 4 out of 6 patients) which 
possibly explains that the smaller nidus might have been 
destroyed while drilling itself.

Smaller sample size. RFA 
treatment assessment is not done in other less common 
sites of Osteoid osteoma like spine, ribs, hands and feet. 
Hence the success rates in those sites are not assessed. 
Average follow up period in our study is only 2 to 3 
months which is not adequate as most of the recurrences 
occur in between 3 to 6 months only.

Radio Frequency Ablation is a safe, quick, 

Osteoid osteoma management. We have been able to 
achieve a high technical and clinical success rate with 
less morbidity & complications.

This study was duly accepted by 
the ethics committee of Govt. Kilpauk Medical College, 
Chennai-10, Protocol ID no: 04/2015 dated 02.11.2015.
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