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Summary
Background:

The aim of this retrospective study is to determine our experience of technique success rate,
complications and clinical results in long term follow up for computed tomography (CT)-guided
radiofrequency ablation [RA] therapy for osteoid osteoma (OO).

Material/Methods:

We performed RA therapy to 18 patients with OO referred to interventional radiology from other
clinics primarily from orthopedics; between January 2011 to May 2014. Daytime and nighttime
pain intensity of 18 patients was noted according to visual analog scale (VAS). After procedure pain
intensity was compared with before one. We also discussed other factors can affect it.

Results:

All procedures were completed technically successful for all patients [100%]. We did not experience
any major complication or mortality. However we had 3 minor complications. Pain came back
in 1 patient after 5 months from procedure and it was considered as recurrence. Dramatic pain
intensity fall was seen in patients after procedure, both daytime and nighttime. However we did
not find and statistically significant change in comparison of pain intensity reduce and time needed
to return back to routine life when using patients demographic data and lesion size.

Conclusions:
MeSH Keywords:
PDF file:

CT guided RA therapy of OO is minimally invasive, effective and secure procedure.
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Background
Osteoid osteoma (OO) is a small, painful, benign bone tumor
specified as a nidus surrounded by sclerosed bone, maybe
calcified [1]. It constitutes 10–12% of all benign tumors and
2–3% of all primary bone tumors [2]. 75% of cases are seen
between ages 5–25. However, up to 70 years it can be seen
in any bone completed its growth. It is detected more frequently in men. OO is often seen in the cortex of the long
bones. More than 50% of the lesions localized in the femur
and tibia [3]. The classical clinical finding is pain; increased
intensity in nighttime and responds to salicylates [1]. This
is a typical clinical history, seen in more than 75% of the
cases [4].

The best modalities to localize the lesion is bone scintigraphy [5]. Classic scintigraphic ‘double density’ view is quite
specific for OO is used as a guide for the CT scan [6]. CT,
is very successful in showing periosteal reaction, sclerosis
and bone around the nidus [1].
OO treatment options are, conservative medical therapy
with nonsteroidal anti-inflammatory drugs (NSAIDs), minimally invasive percutaneous treatment and surgery [1].
NSAIDs usually is the first choice of treatment. Pain subsided after the use of oral NSAIDs for 2–3 years [7]. However,
many patients cannot tolerate long term drug use due to
gastrointestinal side effects, and recurrence of pain when
the drug is discontinued [1]. Additionally, many patients,
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are faced with serious complications such as, degenerative arthritis, scoliosis, growth disorders and muscle atrophy in this long process, depending on the location of the
lesion [8].

The aim of this retrospective study is to determine our
experience of technique success rate, complications and
clinical results in long term follow up for CT-guided radiofrequency ablation therapy for OO.

Invasive methods for OO treatment in its application are;
wide en bloc resection of open surgery, curettage, CT guided percutaneous, minimally invasive surgery, RA, laser
ablation, cryoablation and alcohol ablation [3]. Whichever
method is chosen, aim of treatment is completely removed
or destroyed nidus [9]. To ensure complete excision it
is essential to remove the block a large bone with tumor
in conventional open surgery (en bloc resection). This
process can lead to broken bones, reducing the durability. Therefore, additional procedures such as internal fixation, bone grafting and postoperative immobilization are
required [10].

Material and Methods

OO surgical treatment success rate is between 88% and
100% and recurrence rates are between 4.5% and 25% in
the literature [3,11]. Surgical treatment, remains the standard method in doubt of the histological examination of the
lesion, neurovascular structures located closer than 1–1.5
cm to the lesion and in case of twice failed percutaneous
ablative method [3,11].
Difficulties for localizing the lesion in surgery, has led to
the discovery of imaging guided minimally invasive new
methods [3,9]. CT guided percutaneous methods was fundamental change in OO treatment [12]. Techniques used in
percutaneous ablation are, alcohol injection, laser photocoagulation, cryoablation and RFA [3]. Alcohol ablation can be
combined with percutanous CT guided [drill] resection [3]
and RF [13]. It is a simple and low cost method compared
to other ones. However, controlling the alcohol spread to
surrounding tissue is very difficult, which may lead to failure and complications of treatment [3,14].
Laser ablation therapy of OO can be applied in MR guidance. Unlike the RA it is fully compatible with MR. The
success rate is close to the RA, but has a higher cost [15].
In literature, success rates are reported between 87% and
100%. Minor complication rate is higher than the RFA. In
addition, a major disadvantage is that, it does not allow the
histological diagnosis [3].
A new method is magnetic resonance imaging guided cryoablation. The most important advantages of the method
are; changes that occur during the process can be monitored in real time, providing high soft tissue contrast and
without ionizing radiation use. But the cost is high compared to other methods [3,16].
One of these techniques is CT guided RA method. Rosenthal
et al., [12] has been described as a minimally invasive treatment option for the first time in 1992. In recent years, high
success and similar recurrence rates has been reported
with open surgical procedure in CT guided RA. But it has
been shown to be superior to surgery with lower complication rates and shorter hospitalization time [11]. RA is safe,
effective, minimally invasive and low cost method for OO
treatment at present [1].
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Patients
Our study was included total of 18 patients as 6 female
and 12 male aged between 10–27 years. Our patients were
sent our clinic with OO preliminary diagnosis of various
clinical, primarily orthopedics, between January 2011
– May 2014. All patients undergone radiofrequency ablation therapy. Three patients with age 3,7 and 8 years were
excluded, because of the VAS values could not be trusted.
Also 7 patients could not be included to study, they were
not be able to followed up. Our study was accepted as
ethical according to our Education and Research Hospital
Clinical Research Ethics Committee Decision no. 255 dated
20.01.2015. The diagnosis of the patients, was based on
pain, typically increased intensity at night and responding
to NSAIDs; and radiologic findings. Informed consent
was obtained from all individual participants included in the study.

Procedure
After diagnosis confirmed, all patients were informed
about RA and other treatment methods. Before procedure protrombin time and (international normalized ratio)
INR values were controlled. Patients were starved for 12
hours. Whole blood count, allergy and anesthesia status
were controlled. VAS of daytime and nighttime were noted.
Procedure was performed under general anesthesia in CT
unit and aseptic conditions. Localization was confirmed
with CT scan (Sensation 40, Siemens Medical Solutions,
Forcheim, Germany) after placement of multiple radiopac
skin signer. KV and MAs values were chosen according to
ALARA (as low as reasonably achievable) principle to minimize ionizing radiation exposure. After the entrance point
signed with a pen, surrounding area was cleaned with
iodine based antiseptic solution. Local anesthetic administered from entrance point to bone cortex. Skin cut was
created. From this skin cut bone penetration canule (RITA
StarBust Access System, 11G, AngioDynamics, Inc., USA)
was advanced and cortex was penetrated with a hammer
in case of necessary. After canule reached to nidus it was
replaced with RFA electrode (UniBlate, AngioDynamics,
Inc., USA) (Figure 1). Grounding pads and electrode were
connected to generator (RITA 1500X, AngioDynamics, Inc.,
USA). Generator was set up to provide 77–90°C in 2–3 minutes. Procedure was performed around 90°C and 4–6 minutes. After procedure canule and electrode removed. IV
parasetamol was administrated to control pain, as a result
of released prostaglandins with nidus ablation. NSAIDs use
was recommended for 3 days. All patients followed up in
orthopedics clinic for one night. If there was no complication patients were externed. Heavy exercises forbidden to
patients have lesion in weight bearing bones. All patients
were called for follow up after one week, one month and
six months after procedure. VAS values were obtained
after procedure rather with follow up or telephone
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Figure 1. Ablation of an osteoid osteoma of the left proximal metaphyseal tibia. (A) CT scan demonstrates the nidus [arrow] of the osteoid osteoma.
(B) During ablation procedure the tiny RF ablation probe being inserted into the nidus through a needle. (C) After the procedure.
Table 1. Data concerning the duration of pain and time required to return to normal activity.
Mean

Standard deviation

Data range

Duration of pain before procedure (months)

8.72

2.99

5–17

Time to pain disappearance (days)

4.56

2.15

3–10

13.39

8.34

7–30

Time required to return to normal activity (days)
communication. Time to return back normal daily activity
was also noted.

Statistical analysis
Change of VAS before and after procedure, and the factors
can affect it (demographic data, nidus localization and size)
was evaluated with statistical analysis. For analysis frequency, percent, mean value, standard deviation, median
value, data range and interquartile range were used. For
intergroup parametric comparison Mann Whithey U test,
for in group comparison Wilcoxon sign test was used.
Spearman correlation analysis was used to compare two
quantitative values. Results were obtained in 95% security
range (p<0.05).

Results
All procedures completed successfully (100%). The mean
age of the study group was 17.4 years (range, 10–27 years).
The mean size of the nidus was 8.06 mm (range, 5–13 mm).

The distribution of lesions according to their localization
are, femur: 8, tibia: 7, ulna: 1, foot: 1 and sacrum: 1. The
data about durance of pain and time needed to return back
to normal activity summarized in Table 1. Major complication never happened as anesthetic or procedural mortality was not seen. In one patient superficial skin infection
seen around entrance point and successfully treated with
antibiotics. Left foot local contracture developed during
procedure and it was treated with physical therapy in one
patient. In one patient, penetration needle was broken.
Needle was removed and procedure was completed by
using a new needle.
We experienced one recurrence in a 25 year old male
patient. After second procedure his treatment completed
successfully.
All patients were using NSAIDs before but after one week
from treatment none of them was going on. In comparison daytime VAS change before and after procedure, difference was statistically significant (Z=–3.785; p<0.05).

297

Original Article

© Pol J Radiol, 2016; 81: 295-300

Table 2. VAS data.
Before procedure
Median

After procedure

IQR

Median

IQR

Wilcoxon Z

p

Daytime

7

6

7

0

0

0.2

–3.785

<0.05

Nighttime

9

8

9

0

0

0

–3.769

<0.05

Wilcoxon Z

–3.787

–1.000

p

<0.05

0.317

Table 3. Age relation.

Table 4. Lesion size.
Age

Pain duration before procedure
Time needed for pain to disappear
Time required to return to regular life

Lesion size

r

p

r

p

–0.134

0.597

Pain duration before procedure

0.129

0.610

0.185

0.462

Time needed for pain to disappear

0.396

0.104

–0.335

0.174

Time needed to return to regular life

–0.195

0.438

Table 5. Gender.
Female

Male

p

Median

IQR

Median

IQR

Pain duration before procedure

6

5–10.5

8

7–11

0.291

Time needed for pain to disappear

3

3–7

3

3–5

0.892

Time needed to return to regular life

10

7–15

7

7–15

0.682

In comparison nighttime VAS change before and after procedure, difference was statistically significant (Z=–3.769;
p<0.05). In comparison VAS values before procedure
between daytime and nighttime, difference was statistically significant (Z=–3.787; p<0.05). As last VAS values after
procedure between daytime and nighttime, difference was
not statistically significant (Z=–1.0; p>0.05) (Table 2).
There was not statistically significant relation between
age and pain duration before procedure, time needed for
pain disappear, time needed to return back to regular life
(Table 3). There was not statistically significant relation
between lesion size and pain duration before procedure,
time needed for pain disappear, time needed to return back
to regular life (Table 4). There was not statistically significant relation between gender and pain duration before
procedure, time needed for pain disappear, time needed to
return back to regular life (Table 5).

Discussion
OO RA treatment has close to 100% technical and 76–100%
clinical clinical success rate are reported for the first procedure in literature. After the first RA procedure in cases
with recurrent or residual, it is stated that the clinical success rate for the second RA procedure is between 87% and
100% [3,9,17].
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Rehnitz et al. reported clinical success of 99% after the
first, 100% after the second RF process in their study of 72
patients [18]. In our study, technical success rate was 100%
and clinical success rate was 94% as being consistent with
the results reported in literature.
The average follow up period after the procedure is reported as 5 to 92 months in literature and average follow up
period of our study was 26.5 months [19,20].
Duration of pain prior to treatment of OO, are highly
variable in series in literature. Sung et al., reported this
period from one month to 180 months, an average of 26
months [11]. In addition, there are studies report mean
duration of pain between 12 months to 31 months in literature [2,21] is. In our study, pain duration ranged from 5 to
17 months with an average of 8.7 months.
There are publications examining the changes of VAS in
RFA treatment of OO. De Palma et al. reported in their
studt with 20 patients, mean VAS as 8.5 pre and 0.5 after
treatment respectively for nighttime. Mean VAS was 5.95
pre and 0.9 after treatment as well for daytime. The severity of pain reduce was statistically significant [22].
Morassi et al. reported VAS decrease from 8.6 to 0 for their
11 patients after the procedure. Two of patients were considered as recurrence and after second procedure their VAS
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reduced to 0 as well [23]. In our study VAS reduction for
both day and nighttime was statistically significant.
Rehnitz et al. reported; there was no significant correlation
between nidus size and VAS, duration of pain and time needed to return to daily activities in their study including 72
patients [20]. Cantwell et al. reported; there was no significant correlation between nidus size its localization and VAS,
duration of pain and time needed to return to daily activities
in their study [24]. Rosenthal et al. stated that the patient’s
age, gender, lesion size and its localization does not affect the
clinical success [25]. In our study, we did not find a statistically significant relationship between patient age, sex, and
lesion size and duration of pain before the procedure, and
time needed to pain disappear and return to daily activities.
In Vanderschueren et al’s study; lesion localization, calcified nidus, processing time, lesion size and treatments that
previously applied has not been identified as risk factors
that increase the rate of failure of the RA. However incorrect needle placement reduces the success rate such as
deep seated lesions in the pelvis or close proximity to neurovascular structures [26].
Recurrence rate after RA procedure is between 5-10%, in
some studies found as 12% [12,27]. Most of them occur
within 3-6 months after the procedure. After six months,
the frequency decreases gradually. After two years it is
very rare to be seen [12]. Latest recurrence after RF treatment has been reported as after 44 months from the process [3]. The recurrence rate of our study was 6% and similar to literature.
Recurrence rates was higher when nidus size is 1 cm or
more [28,29]. Cribb et al. reported diaphyseal lesions affecting local recurrence in their study. Age of patients, pain
duration before procedure, lesion size, previously applied
treatments, multiple different placement of the needle
and the generator type used was not associated with local
recurrence in this study [30].
In our study, we experienced a recurrence in a 25 years old
patient after 5 months from treatment. The lesion was in
the posterior proximal metaphyseal tibia. Nidus size was
smaller than 1 cm.
Time required to completely disappear pain varies from
1 day to 2 weeks after treatment. Vanderschueren et
al. reported; 47 of 54 patients [87%] on the first day, and
remnant 7 [13%] pain completely disappeared in 2 weeks
[31]. Woert et al. in 47 patients and Lindner et al. al in 58
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patients reported that the pain disappeared in one week
[29,32]. In our study, average time needed was 4.5 days
[between 3–10 days] for the pain completely disappeared
after treatment.
Time to return to daily activities without exercise restraint
in many studies are usually referred as just the next day
after treatment [29–31]. Cantwell et al. reported an average of 7 days after the procedure in their study including
11 patients [25]. In our study, the time to return to daily
activities was an average of 13 days longer than the time
specified in the literature. Reason could be as; most of the
lesions [83%] were located in weight bearing bone of the
lower extremity and patients were mostly in the pediatric
age group so their parents would want to protect their limb
and act conservatively.
Rosenthal et al. compared the results of their study in the
RFA and open surgery; 68 patients underwent open surgery, 33 patients have applied the RFA. Patients treated
with RFA had been followed for an average of 3.4 years and
found a recurrence rate of 12%. In this study there were
no significant statistical differences in recurrence rates
between the two methods [26]. Average stay time in hospital was 4.7 days in open surgical procedures, and 0.18
days in RFA. Similarly, shorter hospital length of stay was
reported in many other studies [15,28,32]. In our study, the
average length of stay in hospital was one day, was similar
to the literature.
Advantages of the percutaneous RA compared with traditional surgical methods are, low cost, short hospital stay
and early recovery of normal function after the procedure,
can be easily repeated if the process fails and is suitable
under spinal or local anesthesia when general anesthesia
conditions are not available [12,31,33].
Limitations of our retrospective study can be counted as,
the number of cases is relatively low, and the lack of consequent diversity of localization, histopathological confirmation was not to be done before the procedure. Nevertheless,
the high technical and clinical success of RFA treatment
of OO was shown successfully with low complication and
recurrence rates.

Conclusions
For final words, CT guided RA treatment of OO, was
defined as the first time since 1992, has proved its technical and clinical success and has begun to take place in the
gold standard methods in more than 20 years.
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