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Abstract

Background Osteoid osteoma is a benign osteoblastic
tumor with a nidus of <20 mm in maximum diameter.
There are several treatment options, all of them aiming
either to resect or to eliminate the nidus.

Purpose To report and to describe the benefits of treating
non-spinal osteoid osteoma by percutaneous computed
tomography-guided resection, according to our experience.
Study design Retrospective case series

Methods Between 1992 and 2008, 54 patients with non-
spinal osteoid osteoma underwent primary treatment with
percutaneous CT-guided resection. In all cases, the mate-
rials obtained were processed for pathology and
microbiology.

Results  Fifty-four patients with a mean age of 22.7 years
(range 10-47), of whom 46 were males (85.2 %) and 8
were females (14.8 %). The lesion size ranged between 5
and 15 mm with an average size of 6.9 mm. The resection
was considered complete by the CT study in all 54 cases.
Of all the specimens sent to pathology, the histological
diagnosis was achieved in 41 (75.9 %). Cure was obtained
in 50 patients (92.6 %) and the other four patients required
a second surgery using the same technique, after which all
of them achieved clinical and radiological improvement
(100 %).
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Conclusion Percutaneous computed tomography-guided
resection of non-spinal osteoid osteomas provides good
results, similar to other surgical techniques, with the
advantages of being a simple, mini invasive, safe and
economic procedure without the need for specific materi-
als. Level of evidence, IV.

Keywords Osteoid osteoma - Percutaneous computed
tomography-guided resection

Introduction

Osteoid osteoma is a benign osteoblastic tumor first
described in 1930 [1] by Bergstrand and was not until 1935
[2] when was first to be recognized as a unique entity by
Jaffe. Usually, osteoid osteomas are smaller than 20 mm,
characterized by an osteoid-rich nidus and vascular con-
nective tissue. The nidus is well demarcated and sur-
rounded by sclerotic bone [3]. The diagnosis is mainly
clinical, with the most constant symptom of nocturnal-
predominant pain [4]. The clinical presentation, along with
additional radiographic examinations, is useful for diag-
nosis. Current treatment strategies include intralesional
resection by curettage or trephine, laser photocoagulation
or radiofrequency ablation [4—6]. We present our experi-
ence with computed tomography (CT)-guided percutane-
ous resection as a treatment for non-spinal osteoid
osteomas in 54 patients.

Materials and methods

We retrospectively studied 54 patients with non-spinal
osteoid osteomas who underwent primary treatment with
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Fig. 1 Percutaneous CT-guided excision procedure. a, b Insertion of the Kirschner wire from the cortex until the center of nidus under CT

guidance. ¢ Removal of the lesion with trephine through the K-wire

CT-guided percutaneous resection at our institution (level I
trauma centre) between 1992 and 2008. The diagnosis was
based on medical history, X-ray, CT scan, MRI and bone
scintigraphy. Inclusion criteria were: clinical and radio-
logical diagnosis of osteoid osteoma and first surgery being
performed in our hospital.

All procedures were performed under general anaes-
thesia, spinal anaesthesia or axillary block with sedation.
Antibiotic prophylaxis used was cefazolin (as per hospital
protocol). All procedures were performed in the CT room,
with patients placed supine or prone according to the lesion
location. CT scan with interval cuts of 2.5 mm to find the
nidus was used, measuring depth from the skin surface and
marking adequate coordinates. After this, a Kirschner wire
(K-wire) was inserted from the cortex until the center of
nidus under CT guidance and removal of the lesion with
5-10 mm in diameter drill bit or trephine through this
K-wire was performed. Excision was considered complete
according to immediate CT-imaging conformation (Fig. 1).
All fragments obtained were processed for pathology and
microbiology. At the end, CT confirmed complete excision
of the lesion (Fig. 2). Skin surface was closed with sutures.

We recorded all the complications associated with the
procedure.

Postoperatively, patients who had affected lower limbs
were allowed partial weight bearing for 2 or 3 weeks.
Follow-up was based on clinical as well as in radiological
controls in the 2nd and 6th weeks postoperatively and then
at 3, 6 and 12 months. Good results were defined as
symptom disappearance and recurrence as their persistence
after percutaneous resection.

Statistical analysis

Statistical analysis was performed using SPSS (SPSS 20.0
Student Version for Windows). Descriptive statistics were
used to present the results. There was no external funding
source in the investigation.

Results

Of the 54 patients included in the study group, 46 were
males (85.2 %) and 8 were females (14.8 %), with average

Fig. 2 Axial CT scans of osteoid osteoma in a 40-year-old man. a The nidus of tibial osteoid osteoma. b We can observe the appearance after

removing the lesion
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Complications, n (%)

Histology
n (%)

Results

mean months

Follow-up
(range)

imaging
(mm)

Size

Diagnosis

Localization

From
symptoms
to diagnosis

Age mean
years
(range)

N (M/F)

Table 1 continued
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1(12.5 %) Sensory loss over

5(62.5 %)

7 (87.5 %) initially cured
1 needed a secondary

3 tibia C&l 134 1-22 months

6 femur

2—12 month

10.5

8 (4/4)

Parlier-Cuau

the proximal part of the

thigh

(3-30)

(3-15.7)

et al.

procedure
8 (88.9 %) initially cured

1 needed a secondary

1998 [10]

1 (11.1 %) Sensory loss over

5 (55.6 %)

10 1-22

3 tibia C&l 13.4

2—-12 month

10.5

9 (4/4)

Towbin et al.

the proximal part of the

thigh

6 femur (3-30)

(3-16)

1995 [11]

procedure

# Clinical and Imaging findings

age of 22.7 years (range 10—47). In our series, where the
male-to-female ratio was 5.75:1. The average time from
the onset of symptoms to diagnosis was 18 months (range
from 3 to 30 months). All patients had characteristic
clinical and imaging criteria. The locations of the osteoid
osteomas were: femur (n = 28, 51.9 %), tibia (n = 15,
27.7 %), humerus (n = 5, 9.3 %), fibula (n = 2, 3.7 %),
talus (n = 2, 3.7 %) and ulnar (n = 2, 3.7 %). Thus, in
half of the cases the lesion was located in the femur. The
lesion size (CT measurement) ranged between 5 and
15 mm with an average size of 6.9 mm.

Procedures were performed under general anaesthesia in
30 patients, spinal anaesthesia in 19 patients and peripheral
nerve block in 5 cases. The resection was considered
complete by the CT study in all 54 cases. All specimens
were sent for anatomopathologic study, getting a histologic
diagnosis in 41 cases (75.9 %) while in the remaining 15
cases the material collected was insufficient and did not
reach definitive histologic diagnosis. Cultures were nega-
tive in all the cases. The average length of the procedure
was 68 min (range 58-87 min). In general, patients were
hospitalized for the first night. None of them required
blood transfusion. Postoperatively 47 patients, who had
affected lower extremities, were limited to partial weight-
bearing for 2 or 3 weeks.

After the resection procedure, 50 patients (92.6 %) were
free of clinical symptoms and there was no radiographic
evidence of local recurrence at the last follow-up visit. The
remaining four patients who were also pain free initially
recurred with symptoms between 2 and 7 months postop-
erative. These four patients had radiographic confirmation
of a recurrent osteoid osteoma. These patients were sub-
mitted to a second CT-guided percutaneous resection that
achieved symptom resolution in all of them. Radiographic
follow-up did not show any recurrences either. The mean
follow-up for all the patients was 22 months (range
6-28 months). During this time, no additional recurrences
were recorded.

Two patients (3.7 %) presented as a minor complication
a mild postoperative haematoma in the affected area,
solved with conservative treatment. We did not have any
cases of post-resection fracture, osteomyelitis, technical
problems or other complications.

Discussion

It is well known that osteoid osteoma is a small and benign
osteogenic tumor [4—7]. Current treatment options focused
on percutaneous techniques include intralesional curettage,
trephine resection, RFA and laser photocoagulation that
search for short hospital stays and rapid recovery without
sacrificing results.
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The key for obtaining a good result is the proper nidus
localization and its complete resection. Thus, it is very
important to combine these percutaneous techniques with
CT guidance because incomplete resection is the most
common cause of recurrence [8].

We present the longest series of percutaneous CT-gui-
ded excision of osteoid osteoma published in the literature
so far. In addition, we obtained good results after the first
procedure in 50 out of 54 patients. However, the four
patients with recurrence of the injury improved with a
second procedure of the same surgical technique (percu-
taneous CT-guided resection). Even though all patients had
a post procedural CT that confirmed correct lesion location
and resection, it is still an intralesional oncologic procedure
not exempt from risk of recurrence. All of them
improved and even today, after an average of 22 months of
follow-up, they continue symptom free. Our results show
that the rate of patients healed after the first procedure,
recurrences, histological diagnosis and complications) are
comparable with other articles published in the literature
performing the same procedure, as it can be seen in Table 1
[4, 5, 7-12].

The recent studies published about the treatment of
osteoid osteoma using ablation by radiofrequency (RFA)
reported similar rates of good results as shown in Tables 1,
2 and 3 [1, 4-14]. Also, the rates of major complications
are similar using both techniques. So the main differences
between these two surgical techniques are: first, we can
obtain histological confirmation of the diagnosis with the
percutaneous CT-guided resection, in the majority of the
patients (75.9 % in our series). Some authors [6, 13, 14]
used the combined technique (biopsy prior to radiofre-
quency ablation CT-guided), and these papers reported an
average rate of histological confirmation of 55 % (range
17-100 %). Second, percutaneous CT-guided resection
costs less because the material needed is reusable and it can
be found in any department of orthopedic surgery and
traumatology, while the material used for radiofrequency
ablation is single use and with a higher cost (Table 3).
Therefore, we think that despite the high cost of combined
technique, its results did not show a substantial improve-
ment compared to percutaneous CT-guided resection.

We have reported two minor complications in our
patient cohort, both of them solved with conservative
treatment. These facts can also been seen in Table 3,
together with papers reports about percutaneous CT-guided
resection in the last 17 years, in which most of the com-
plications have been minor ones and have been solved
without any secondary procedure. Of the four major com-
plications reported, three are described in the same study
[5] (2 fractures and a focal chronic osteomyelitis). The
fourth one was a technical problem [8], so the surgeons
decided to change the operative technique to an open

Complications

1 drill broke

1 deep infection
1 hematoma

2 prolonged pain

10.2 %:

patients
of 29
(48 %)

Hx
14

14 and 32 months
and RFA was
repeated

1 lost

recurrences after 1,

35 patients (89.7 %)
initially cured

3 patients (7.7 %)

Results

Follow-up
32 months
(1-61 months)

imaging mean months
Median

(range)

Size

Localization
20 femur
10 tibia

5 spine

1 humerus
1 radius

1 talus

1 pelvis

From
symptoms
to diagnosis

(7-53)

Age
mean
years
(range)
18.7

N M/

F)

39
(23/
16)

CT-guided

Biopsy and
RFA

Technique

et al. 2010

[13]

Table 2 continued

Hoffmann
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Table 3 Comparative table between percutaneous CT-guided resection and CT-guided radiofrequency ablation

CT-guided resection [1-12]

CT-guided radiofrequency ablation [1, 6, 13, 14]

Results
Initially cured
Recurrence
Histology
Mean (range)
Surgical procedure
Excision or ablation guided by
Material used (price)
Complication
Majors

Minors

From 84 to 100%
From 0 to 16 %

72.73 % (from 50 to 100 %)

CT

Drills; Reusable

18 cases; from O to 26.3 %
4 cases

14 cases

1 case

From 89.6 to 97 %
From 3 to 10.3 %

55 % (from 17 to 100 %) (biopsy and RFA)

CT

Drills (with prior biopsy); Reusable Cool-tip™ RF Electrode Kits; Single use
14 cases; from 1 to 10.3 %

6 cases

8 cases

5 cases

Technical problems

procedure. This was the one and only technical problem
described in the literature so far (Table 3).

On the other hand, in series where radiofrequency alone
was used without or with a previous biopsy, a similar
number of complications with an equal magnitude of them,
both minor and major, have been described. Even more, all
major complications described in the revised series [1, 6,
13, 14] have occurred in procedures that have used a core-
drill for biopsy prior to RFA, which allows to reach a
histological diagnosis as in percutaneous CT-guided
resection and has high rates of good results with the first
surgical procedure. Probably all these are related to the
longer operating time, and that is a technically demanding
procedure with a prolonged learning curve.

We presented the largest series of percutaneous treat-
ment of non-spinal osteoma osteoid by CT-guided resec-
tion in the literature so far, as well as the good clinical and
a low complication rate. These results are equal to the
published results using RFA. We have presented this study
to recommend the percutaneous computed tomography-
guided resection procedure for non-spinal osteoid osteoma
because it is simple, safe and does not require expensive
and specific materials as compared to other techniques.
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