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Abstract
The purpose of this paper is to evaluate the
postoperative results in paediatric patients with osteoid
osteoma. We present a retrospective study including 16
patients under 18 years old treated surgically in our
institution between April 2019 and September 2020. Patient
demographic data, clinical aspects and imaging studies used
to establish the diagnosis, lesion location, the size of the
nidus, surgical data, hospitalization periods, complications
and particular conditions were noted.
Sixteen patients with mean age of 11.19 years (between
5 and 17 years) were treated using surgical excision (open or
minimal invasive) or radiofrequency ablation (RFA). All
patients presented with night pain highly responsive to
nonsteroidal anti-inflammatory drugs. Imaging studies
before surgery included radiographs, CT scans and/or MRI,
technetium-99 bone scans. Interval between symptoms onset
and surgery varied from 3 to 18 months (mean 8.18
months). Eight patients were treated using radiofrequency
ablation under fluoroscopy, 5 cases were treated using
minimal invasive surgery (resection-biopsy with trocar) and
3 cases were treated by open surgical excision. We have
obtained histopathologic diagnosis in all cases. One patient
had a superficial wound infection and two patients presented
recurrent pain. In 13 patients the pain disappeared during the
first 48 hours after surgery. Mean follow-up time was 10.12
months.
RFA is the treatment of choice in paediatric cases of
osteoid osteoma. Vicinity of important anatomical structure
are contraindications for RFA. Using ablation probes with
cooled tips may result in more predictable outcomes. The
tendency to use less and less invasive procedures in the
surgical fields seems to lead to development of non-invasive
procedure.
Keywords: osteoid osteoma, children, radiofrequency
ablation, cooled tip
Introduction
Osteoid osteomas are benign, painful, solitary lesions of
bone. Described by Jaffe in 1953 [1] is still subject of
research for new treatments. Osteoid osteoma consists of a
central round nidus of 1.5-2 cm surrounded by an area of
dense reactive bone. The central nidus is composed by

variable amounts of osteoid, osteoblasts and fibrovascular
stroma. The cortical bone adjacent to osteoid osteoma may
be pink due to increased local vascularity. The lesion is a
round or oval reddish tumour less than 2 cm, most
frequently around 1 cm. The nidus may be very dense if the
calcification process is intense or may be soft or granular if
calcification is little. Osteoid osteoma presents small
spicules of immature trabeculae lined by osteoblast and
osteoclasts. The pain associated to osteoid osteoma is
generated by nonmyelinated axons present in the nidus.
The typical presentation is of localized, nocturnal, or
quasi continuous pain, related to the nidus location,
alleviated by salicylates or other NSAIDs intake. The pain
may be cause of misdiagnosis, for example a femoral neck
osteoid osteoma may generate pain to the knee and viceversa, imagistic exam being misoriented by consequence.
According to the affected limb, a limp may be present or
another functional impairment. Muscular atrophy is always
present in variable extent. Local swelling is uncommon. In
cases of vertebral osteoid osteoma, a muscle contracture
may develop. On conventional X-ray the nidus may be
visible, on occasion central calcification may be present. In
unusual locations, when reactive sclerosis is not visible bone
scintigraphy may be necessary to reveal the location. CT
scan and MRI are useful tools for diagnosing this entity.
The treatment of osteoid osteoma evolved over time.
There is always place for conservative treatment due to fear
of surgery or difficult approach [2, 3]. Surgical treatment
and open or percutaneous resection of the lesion are
available options [4]. Modern techniques, such
radiofrequency ablation, are widely used today to treat
osteoid osteoma [5, 6]. Other emerging techniques are
developing such cryoablation [7] or magnetic resonance
focused ultrasound [8].
The purpose of this paper is to present the short-term
results obtained in our department with the treatment of
osteoid osteoma in children and to report the early results
with radiofrequency ablation (RFA) in children with osteoid
osteoma.
Materials and Methods
From April 2019 to September 2020 sixteen patients
with osteoid osteomas were treated by our team (Table 1).
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Table 1: The case series of 16 patients with osteoid osteoma operated in our department.

https://doi.org/10.37224/JP.2020.9192.04

23

JURNALUL PEDIATRULUI – Year XXIII, Vol. XXIII, Nr. 91-92, july-december 2020

AGE
CASE SEX
(years)

LOCATION

TIME FROM ONSET
FOLLOW-UP
PROCEDURE OF PAIN TO SURGERY
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(months)
RFA
12
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5
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7
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3
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12

4
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3

9
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SURGERY

4

9
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M
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6

15
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M

14
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3

5

14

M
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TALUS

SURGERY

14

15

15

M

16

PUBIC RAMUS SURGERY

5

6

16

M

17

12

17

FEMUR

SURGERY

opposite cortex by creating a 5 mm oblique tunnel with a
power drill without touching the nidus. A 2 mm K wire was
placed in the nidus (Figure 1B, 1C) in order to create the
space for the RFA probe (Figure 1D). The position of the
K-wire tip was always verified on multiple views.
Afterward, according to the proposed method, the nidus
was coagulated with RFA or surgically removed.
In the resection biopsy cases, the K wire was used to
guide the 5 mm trocars to harvest the maximum amount of
bone tissue. Small changes of the direction of the trocar
allowed us to harvest more bone fragments. All fragments
were conditioned to be sent to the pathology department.
We preferred to generate three cycles of RFA for each
lesion. The 5 mm tunnel allowed the probe to be placed in
three different direction around the nidus. According the
nidus dimensions we used the appropriate probe to ensure
the generation of the heat in a sufficiently large volume of
tissue. The RFA device allows the customisation of final
temperature at the probe tip, the time of heat generation, the
velocity of temperature increment. When radio ablation was
used, the RFA device was set to provide 4 minutes of 70
degrees heat at the tip of the probe (Figure 1E). In cases of
RFA we also collected small samples of bone with 3 mm
trocars from the reactive bone region in order to confirm
the benign nature of the lesion.

There were 3 girls and 13 boys in the study group. The
age ranged from 4 to 18 years with an average of 11 years.
The time between the onset of symptoms and the moment
of treatment was between 3 months and 18 months with an
average of 8 months. Two main types of treatment were
used: surgical removal of the lesion in 8 cases and RFA in 8
cases. The age range in the surgery group was between 4
and 17 years with an average of 11.5 years respectively
between 5 and 18 years with an average value of 11 years
in the RFA group. Plain X-ray were obtained in all patients.
CT scan, MRI exam (Figure 1A) or both exams were
performed in all patients. The decision making was based
on clinical presentation and imaging investigations. When
the imagistic investigations were not conclusive the
resection biopsy alone was preferred instead of RFA.
Informed consent was obtained from all patients, the
limits and risks for every procedure were explained. All
patients were treated in the operating room according to
surgical protocols preparative.
The first step before any treatment was the fluoroscopic
identification of the lesion. We observed that at least for
long bones the nidus is better visualised under fluoroscopy
compared with plain X-ray. All the procedures were
meticulously prepared by studying the CT scan and/or MRI
imaging to facilitate the heuristic learning to identify the
nidus position. The lesion was approached through the
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Figure 1. A - Case no.1, MRI aspect of the right sub trochanteric osteoid osteoma. B - K wire
placement under fluoroscopic control, anteroposterior view. C - K wire placement under
fluoroscopic control, lateral view. D - The fluoroscopic image of RFA probe in the nidus.

Figure 1E. The RFA device showing the temperature curve control (yellow line).
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Results
In all cases the diagnosis was confirmed by the
pathologist. All patients received analgesic drugs during the
first 24-48 hours post-surgery. Before discharge, the
analgesic medication was cut for at least 24 hours, in order
to certify that the nocturnal pain has ceased. The follow-up
period ranged from 3 months to 19 months with an average
of 10 months. The pain recurred in two cases, both in the
surgery group.
In the RFA group the location was the femur in four
cases and the tibia in four cases. In one case of the RFA
group, case 6, the radio ablation was performed after failure
of minimally invasive surgical resection. All eight cases in
RFA group presented very satisfactory results the pain
disappearing immediately after surgery. No complications
related to surgery were observed. The patients were
mobilised the next day after the surgery. All patients were

able to accurately differentiate the pain related to the skin
after the surgical procedure from the pain generated by the
osteoid osteoma before the surgery. There was no need for
NSAIDs intake after discharge, in any patient.
In the surgery group the pain disappeared in all cases but
recurred in two cases, cases 13 and 16. The decision to take
larger samples of bone was based on unusual presentation
on CT-scan or MRI exam. A larger reaction around the
supposed nidus or an irregular morphology of the nidus
caused a more precautious approach. In the case no. 14
(Figure 2), because of the superficial situation of nidus, we
preferred to perform an open curettage of the lesion. In the
case no. 15, the vicinity of the femoral vessels (Figure 3A,
3B, 3C) was considered a contraindication for RFA. On the
other hand, the superficial situation of the nidus allowed the
open surgery and good quality resection.

Figure 2. Superficial situation of the osteoid osteoma on the talar neck (case no. 14).

Figure 3. A - Case no. 15, osteoid osteoma of the pubic ramus, CT scan transversal section. B Case no. 15, osteoid osteoma of the pubic ramus, CT scan frontal section. C - Case no. 15, osteoid
osteoma of the pubic ramus, CT scan sagittal section.
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Case no. 16 presented the recurrence of pain 14 months
after the surgery. Further investigations are needed. We
suppose an incomplete removal of the nidus explain the
recurrence of pain.
Case no. 13 was not labelled as having osteoid osteoma
at first presentation. He presented in our department after
three months of persistent pain in the proximal thigh and
progressive stiffness of the hip. Given the extent of the
lesions around the proximal femur and the intraarticular
collection visible on MRI exam the most probable diagnosis
was considered the chronic osteomyelitis with intraarticular
extent or septic arthritis with subperiosteal fusion and
chronic evolution (Figure 4A). An open diagnostic biopsy

was proposed. During the surgery, the fish meat aspect of
the soft tissues was very evocative for a neoplasia; by
consequence, the hip joint was not inspected, and the
procedure was limited to the bone and soft tissue biopsy.
Later on, the histology exam diagnosed the osteoid osteoma.
New MRI exam (figure 4B, 4C) and CT scan (Figure 4D)
added some imaging arguments in favour of osteoid
osteoma. The worsening of hip stiffness has led to the
second surgery, the hip joint was decompressed, and
articular samples were collected. The pain disappeared and
the hip stiffness improved. The case is still under
investigations.

Figure 4. A- Case no. 13, MRI image showing infiltration of the soft tissues and
proximal left femoral metaphysis with massive intraarticular effusion. B - Case no.13,
MRI transversal section within femoral neck. C - Case no.13, MRI sagittal section
within femoral neck. D - Case no.13, CT transversal section within femoral neck
revealing the nidus in the anterior cortex of the left femoral neck.
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Discussion
Rosenthal [9] is credited to be the first to use the
radiofrequency to ablate the osteoid osteoma. The principle
of the method consists of creating a heating process in a
controlled volume of tissue in order to destroy the proteins
in the tissue. The denaturation of the proteins will have two
consequences: the bone forming process will stop and the
nervous fibbers in the tumour tissues will be destroyed so
the pain stimuli will not pass. The problem of the heating
process control was addressed by new technical
development. The water-cooled probes used for RFA seems
to produce more predictable and lasting effects on tissue
denaturation [10]. Zacharias et al., in an experiment on
mice, proved that the amount of energy generated in tissue is
higher for the cooled-tip probe [10]. Another physical
process to consider is the velocity of temperature increase. A
too rapid increase in the temperature will necrotise the
protein rapidly, on a small radius around the probe; a slow
increase of the temperature will allow a more uniform
denaturation of the protein on larger radius.
In a study on 263 patients the efficacy of RFA was
evaluated to 91% for procedures performed as initial
treatment and 60% for recurrent lesions by Rosenthal et al
[11]. Long term results were not influencing by age, sex,
location of the lesion. Few authors evaluated the success
rate of RFA in children with comparable results [12-14].
The safety of the procedure was proved by the low rate of
complications. When comparing to the resection-biopsies
there are few advantages to emphasise. Removing a bone
fragment may alter the mechanical strength of bone
becoming susceptible to fracture. RFA does not alter the
mechanical strength of the affected bone. The recurrence of
the symptoms is caused by the incomplete removal of the
lesion. The advantage of RFA consist in the possibility of
treating a larger volume of tissue without removing it, we
performed a few cycles of radio ablation around the nidus to
prevent recurrence.
Our case series is not statistically significant to emit
some conclusions concerning the efficacy of the RFA in the
treatment of osteoid osteoma in children, but it allowed us to
learn some lessons. First of all, the use of RFA is reassuring
for the surgeon. There is no fear about the consequences of
missing the lesion as in open surgery when visual
identification of the nidus is almost impossible. Even in case
of failure to identify and coagulate the nidus there is always
the possibility to return to operating room without the
consequences of an excisional procedure. Another lesson
consists in heuristic learning to identify the bone anatomy.
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