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Abstract
Introduction: Osteoid osteoma is a benign bone tumor with the classical characteristic of pain that subsides sig-
nificantly with the use of nonsteroidal anti-inflammatory drugs. When conservative therapy fails, a surgical ap-
proach is then recommended. Radiofrequency ablation (RFA) has become more widely used compared to open 
resection due to fewer serious postoperative complications. But it is still important that the complications of RFA be 
recognized and addressed. Case report: We present a case of a 22-year-old man with acute pain on his left shin, accom-
panied by signs of localized inflammation. The clinical findings and radiology support the diagnosis of osteoid osteoma. 
A surgical intervention with percutaneous radiofrequency ablation was performed. However, post-operatively, the 
patient complains of prolonged fluid discharge from the surgical site. Following the biopsy and debridement sur-
gery, both specimen culture and histopathology results revealed sterile inflammation with no specific process. 
Conclusion: RFA has become the most popular treatment of choice for osteoid osteoma, but it still comes with 
complications, most commonly involving subcutaneous bones such as the tibia. In conclusion, extra caution is 
needed when treating subcutaneously located bones with RFA.

Key words: osteoid osteoma – radiofrequency ablation – sterile inflammation

Introduction
Osteoid osteoma is a small, benign, but painful lesion, 
most often seen in the long bones of the lower ex-
tremity, more often diaphyseal than metaphyseal [1,2]. 
The use of aspirin and nonsteroidal anti-inflammatory 
drugs (NSAIDs) has been shown to reduce the natural 
course of the disease by 2 years. However, prolonged 
use of NSAIDs has gastrointestinal and kidney side ef-
fects. A  surgical approach is suggested for patients 

with severe pain that is unresponsive to NSAIDs or for 
patients with a risk of prolonged use of NSAIDs [3–5].

Radiofrequency ablation (RFA) has been shown to 
have more advantages than en bloc resection surgery 
[2,6,7]. RFA provides a  better precision without sacri-
ficing a  large amount of healthy tissue, thus enabling 
a  shorter hospital stay and recovery time. 7  However, 
there may be complications associated with RFA, which 
include skin burns, site infection, nerve injury, hema-
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toma, and necrosis of the surrounding tissue [6]. We 
present a case of persistent clear-fluid discharge after 
RFA of tibial osteoid osteoma.

Case report
A 22-year-old man presented with left shin pain 10 days 
prior to the hospital visit. It was initially intermittent but 
had gotten worse to the point where he couldn’t bear 
weight and the pain was causing sleep disturbances at 
night. He had a  history of a  fracture at the same site 
10  years ago and underwent flexible nail fixation that 
was removed after 2 months.

Clinical findings
Examination showed a visual analog pain scale of 7–8, 
swelling on the proximal left cruris with exquisite ten-
derness and mild inflammation but no skin discolor-
ation, sinus or knee effusion. The range of motion of 
the left knee was limited due to severe pain.

Diagnostic assessment
An X-ray showed a well-defined radiopaque nodule at 
1/3 of the proximal left tibia with a central lucent area 
(Figure 1.1). With a suspected tumor diagnosis, an MRI 
was taken and showed a nidus in the left tibial diaphy­
sis, 1/3 proximal to the anterolateral aspect, with exten-
sive surrounding bone marrow edema, a narrow transi-
tion zone, and focal thickening of the perilesional cortex, 
with no soft tissue extension and matrix mineralization. 
These findings suggest osteoid osteoma (Figure 1.2).

Therapeutic intervention
The patient underwent CT-guided RFA. The procedure 
was performed in an aseptic condition with the pa-
tient in a supine position under spinal anesthesia with 
12.5  mg of heavy bupivacaine (0.5  %) and 25  mcg of 
fentanyl. The lesion site was confirmed by spot CT imag-
ing (Figure 2). A  tibial entry point was marked on the 
medial side of the tibial cortex (Figure 3.1). A small skin 
incision was made and the dissection continued with 
blunt force. Cortex was drilled with a 3.2 mm drill bit. 

A coaxial biopsy needle was inserted and tapped until it 
advanced just at the edge of the nidus. A CT scan with 
an axial view was performed to confirm the nidus lo-
cation. Then, the inner stylet was retracted, the can-
nula advanced forward, and another spot CT was ob-
tained to confirm (Figure 3.2). A tissue biopsy from the 
nidus was collected and sent for histopathological exa­
mination. Later, histopathological examination revealed 
a  nidus of woven bone and osteoid with a  surround-
ing reactive zone. Afterwards, a  20-G radiofrequency 
electrode (COSMAN, CSK-5, Cosman Medical, Inc., 
USA) was inserted through the medial tibial cortex to 
the nidus (Figure 4). Other spot CT images were ob-
tained to confirm the tip of the electrode’s position. 
The electrode is connected to the RF generator (we use 
COSMAN G4, Cosman Medical, Inc., USA), and ablation 
is performed by increasing the temperature to 90 °C for 
a total of 6 minutes at 363-ohm impedance. After abla-
tion, a local anesthetic was injected for pain relief, and 
a sterile pressure gauze was applied.

Follow-up and outcomes
The patient was admitted after the procedure for pain 
control with analgesics and bed rest. The patient was 
discharged with significant pain reduction the day after. 
Histopathology results showed trabecular fragments 

Figure 1 | �1.1 Plain Xray of the left tibia showed the presence of a nodule on (A) AP and (B) lateral view (yellow arrow). 
1.2 An MRI Sequence T1WI and STIR of the left tibia revealed a nidus

Figure 2 | �(A) Localization of the lesion (B) CT Scan 
Findings: focal cortical lucencies with scle-
rotic margins and a nidus (diameter +/- 0.25), 
in the cortex diaphysis 1/3 proximal to the 
anterior lateral aspect of the left tibia

Figure 1.1 Figure 1.2
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of bone with acute and chronic inflammation, consis-
tent with osteoid osteoma. During the first 2  weeks 
post-procedure, the patient still experienced mild dis-
comfort and a  thick, turbid discharge from the inci-
sion site. The discharge was then taken to a culture fa-
cility and treated with wound irrigation and drainage. 
While waiting for the culture result, an empiric antibiotic 
was given. The result showed that Staphylococcus 
aureus was present, so the antibiotic was kept going for 
3 weeks.

Two months after the procedure, the patient returned, 
still complaining of a clear-fluid discharge from the in-
cision site. Pain and other complaints were not present. 
Physical examination showed a  sinus on the incision 
site with serous discharge. An X-ray was then obtained, 
showing a radiolucent nodule on 1/3 medial of the tibia 
following ablation of osteoid osteoma on the left tibial 
bone (Figure 5.1).

Due to the concern of a iatrogenic osteomyelitis pro-
cess, the patient then underwent debridement surgery. 
During surgery, hyperpigmentation was found around 
the skin of the incision site, and subcutaneous tissue ap-
proximately 1 cm in diameter was excised (Figure 5.2). 
Then, the drilling hole from the previous procedure was 
enlarged. On curettage of the intra-medullary bone 
marrow, no pus or pathological tissue was found. Spec-
imens were taken for culture and histopathology exam-
inations. The patient was given antibiotic therapy for 
14  days after surgery. Histopathology results showed 
granulomatous inflammation with no signs of malig-
nancy and no clear specific process in this specimen. 
Culture also showed a negative result.

Discussion
Osteoid and woven bones surrounded by a hallo of re-
active bone form osteoid osteoma. Osteoid osteoma 
occurs in a  younger population, usually between the 
ages of 10 and 35, and is more commonly found in men 
than women, with an approximately 4:1 ratio [1,2,5,6].

Classical symptoms include pain that worsens at 
night and is relieved by non-steroidal anti-inflammatory 
drugs (NSAIDs). Non-steroidal anti-inflammatory drugs 
inhibit the synthesis of prostaglandins by the surround-
ing osteosclerosis of the nidus as part of the patho-
physiology. [8] Pain is initially described as a dull ache 
sensation but may progress to severe local pain with 
swelling, erythema, and tenderness if the lesion is lo-
cated in the subcutaneous bone. When in close proxim-
ity to a joint, they can result in stiffness and joint effu-
sion [6]. In this presented case, the patient complained 
of severe pain on the left leg that worsened at night, 
with swelling, erythema, and tenderness on the proxi-
mal left leg consistent with osteoid osteoma but not re-
sponsive to NSAIDs. We also found knee joint stiffness 
but no joint effusion.

On radiograph, osteoid osteoma is usually characteri­
zed by a  circular or ovoid cortical lucency with a  dia­
meter of less than 1.5 cm, surrounded by some degree 
of sclerosis.[6] A  CT scan is the best imaging modal-
ity to locate the nidus. Radionuclide bone scanning 
can also be utilized, but it has low specificity [2]. Mag-
netic resonance imaging (MRI) is typically used to vi-
sualize the surrounding tissues, which serves to rule 
out other differential diagnoses. However, findings on 

Figure 3 | �3.1 A Spot CT image is obtained to confirm the insertion point and skin marking. 3.2 A coaxial biopsy 
needle was then inserted into the nidus. The drill tip is positioned at the edge of the nidus, and the cannula 
is advanced over the drill. Then the drill is retracted, and a CT scan is performed to confirm that the cannula 
is correctly in place

Figure 4 | �(A) The RF electrode is then inserted,  
with its tip directed to the center of the nidus. 
The cannula is partially retracted over the 
electrode. (B) Spot CT images are again ob-
tained to confirm the position of the electrode

Figure 3.1 Figure 3.2
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MRI are not specific and may be visually similar to con-
ditions such as stress fracture, osteomyelitis with se-
questrum, Brodie abscess, chondroblastoma, or osteo-
blastoma [6]. The radiograph and MRI in this presented 
case are consistent with osteoid osteoma. There were 
no signs of osteomyelitis or a fracture. Nidus was found 
with a central lucent area on the proximal third of the 
left tibia.

Osteoid osteoma could heal spontaneously within 
1.5 to 6 years. The natural course of disease can be re-
duced by 2–3 years with the use of aspirin and NSAIDs. 
However, this treatment exposed the patient to the side 
effects of the prolonged use of NSAIDs. For patients 
with severe pain and unresponsiveness to NSAIDs, sur-
gical options are often considered, including open sur-
gery and percutaneous ablation [3–5]. Open ‘En Bloc 
Resection’ for osteoid osteoma entails some disadvan-
tages, as it may result in the resection of a large amount 
of normal bone to completely excise the tumor, which 
leaves the bone vulnerable to fracture, internal fixation, 
and bone grafting. Even with a guiding wire, tetracycline 
labeling, and intraoperative scintigraphy, it is often diffi-
cult to localize the nidus [7]. The postoperative hospital 
stay is usually between 3 and 5 days, followed by a par-
tial weight-bearing activity within 1–6 months from the 
surgery.

RFA has been considered a treatment of choice. With 
CT-scan guidance, RFA provides precise localization of 
the nidus. In addition, it is also associated with shorter 
hospital stays and recovery times, and daily activities 
may be resumed immediately without the use of a cast, 
splint, or other external supportive devices [2,6]. Due to 
the severe and disabling pain, we decided that surgery 
with RFA was the best treatment course for the patient.

Radiofrequency ablations include some complica-
tions, including skin burns, tissue necrosis, soft tissue 
infection, vasomotor instability, tendinitis, and hema-
toma. As mentioned by a  study conducted by Yunus 

Oc et al., the complications mentioned above are more 
likely to be observed in lesions found on the tibial bone 
[1].

Discharge was found 2  weeks post procedure and 
was treated with antibiotics due to a  positive Staphy-
lococcus infection, but even with sufficient antibiotics, 
continuous discharge was present even after 2 months 
post procedure. On debridement surgery, hyperpig-
mentation of subcutaneous tissue was found, and the 
culture result was negative, therefore the conclusion 
established sterile inflammation due to soft tissue ther-
mal necrosis. We suspected the previous culture was 
contaminated by the normal flora of the skin. We found 
three similar cases reporting the same complaints as 
our patient post-procedure, all with a tibial lesion, and 
one case requiring surgical debridement due to a fistula 
[10–12]. A higher risk of skin necrosis was found in os-
teoid osteomas located in superficial bones. To avoid 
this problem, the outer cannula should be pulled back 
to about 1 cm above the non-insulated tip of the coag-
ulation cannula [12].

The lack of real-time guidance is one of the technical 
limitations of a spot CT in needle guidance procedures. 
Another author suggested the use of CT-fluoroscopy to 
obtain a highly resolved visualization of bone structures 
and a more rapid frame rate, which would allow treat-
ment under real-time fluoroscopy [2,5].

Conclusion
The treatment of osteoid osteoma has shifted through-
out the years, with RFA as one of the most preferred 
treatment procedures in comparison to tumor resec-
tion, due to its efficient recovery time and process. 
However, RFA presents some complications, includ-
ing thermal necrosis of the surrounding tissue, which 
is more common in subcutaneous bones such as the 
tibia. Because of this, RFA must be done with extra care 
when the tibia has osteoid osteoma.

Figure 5 | �5.1 A follow-up X-ray revealing the post-ablation site.  
5.2 Hyperpigmentation is found on the subcutaneous tissue intraoperatively

Figure 5.1 Figure 5.2
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Clinical Message
The doctor should know that RFA, which is one of the 
most commonly used treatments, can cause some 
problems, such as thermal necrosis of the surrounding 
tissue, which is more likely to happen in bones that are 
close to the skin, like the tibia.
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