CASE REPORT: FULL-THICKNESS SKIN NECROSIS
AFTER PERCUTANEOUS RADIO-FREQUENCY ABLATION
OF A TIBIAL OSTEOID OSTEOMA

Craig Lyon, M.D., and Joseph Buckwalter, M.D.

ABSTRACT

Osteoid osteoma is a benign, neoplastic lesion,
characterized by a less-than-2-cm pea-like mass of
abnormal bone, the nidus. Traditional treatments
have involved either conservative management with
pain control or operative excision of the nidus. To-
day, radio-frequency ablation (RFA) is being used
more commonly for the treatment of osteoid osteo-
mas. There have been numerous studies showing
the effectiveness of RFA.'"'! Complications of the
procedure are rare but have been reported.” 1115
We report a patient with a full-thickness cutaneous
burn after RFA of a tibial osteoid osteoma.

CASE REPORT

A 16-year-old female was referred to our clinic for
pain over the anterior aspect of her tibia for four months.
She had good relief of her pain with non-steroidal
anti-inflammatory drugs (NSAIDs) but difficulties with
sporting activities secondary to pain. Her pain did not
respond to limited activity and restricted weight bearing.
Computed tomography (CT) scan confirmed an anterior
tibial cortically based mass consistent with an osteoid
osteoma. Treatment options were discussed and radio-
frequency ablation was recommended.

After written informed consent was obtained from the
patient’s parents, the patient was taken to the CT suite
and placed under general anesthesia. A CT scan of the
right tibia was performed. The osteoid osteoma was
localized within the anterior tibial cortex and the proper
trajectory for the drill bit was confirmed. The skin was
marked to confirm this location.
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Figure 1.

The area was then prepped and draped. A small skin
incision was made to accommodate a 2.7 mm drill bit.
Then, a Stryker cordless drill the with a 0.045-inch-
diameter, six-inch-long Kirschner (K)-wire was ad-
vanced through the anterior cortex of the tibia into the
intramedullary space. Serial CT scans were performed
to confirm the location of the K- wire. Once the K-wire
was positioned immediately posterior to the nidus of the
osteoid osteoma, the 2.7 mm cannulated drill bit was
used to over-drill the K-wire and position itself into the
nidus of the osteoid osteoma. This was confirmed with
CT scan (Figure 1).

The radio-frequency electrode was inserted through
the drill track into the osteoid osteoma and confirmed
with CT. RFA was performed for five minutes at 90
degrees Celsius. Once the RFA probe was removed,
the incision was dressed. The patient tolerated the pro-
cedure well without immediate complications and was
discharged home.

The patient experienced a change in the character of
her post-operative pain four days after the procedure.
Her parents called our office for her increased localized
pain on the anterior tibia and the pain medications were
adjusted. Nine days after RFA, she presented to the ER
with a small rim of redness in the area of the incision
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Figure 2.

and mild serous drainage. There was no fluctuance in
the area. Her erythrocyte sedimentation rate (ESR) was
five and her C-reactive protein (CRP) was <0.5, both nor-
mal by our institutional standards. Eleven days after the
procedure she had her first post-operative clinical visit.
Examination of the wound revealed a 7 mm-diameter
area of full-thickness skin necrosis in the area of the
incision surrounded by a 2-to-3 mm rim of erythematous
skin discoloration. There was some clear drainage from
the central area (Figure 2). The wound was managed
with Silvadene dressing changes twice a day. Fifteen days
after the procedure her wound was re-evaluated (Figure
3). There had been a slight spread in erythema and a
demarcation of the area of full-thickness skin necrosis.
By six weeks from the time of the procedure, the ery-
thema had resolved and the wound was filling in with
healthy granulation tissue.

DISCUSSION

Osteoid osteoma is a benign neoplastic lesion, charac-
terized by a less than a 2 cm, pea-like mass of abnormal
bone, the nidus. The nidus is richly innervated, causing
considerable pain usually without systemic symptoms. It
has no malignant potential and usually does not grow'¢7.
It represents 12% of all benign tumors and 3% of primary
bone tumors. It is uncommon in African-Americans and
has a 2.3:1 male predominance.' Fifty percent of pa-
tients are between 10-20 years old and 90% are between
5-25 years old. It is most commonly found in the long
bones.!¢17

There are three different methods of treatment for
osteoid osteoma: Non-operative, open, and percutane-
ous. Non-surgical treatment involves use of NSAIDs,
which typically relieve most of the pain. Osteoid os-
teomas will regress, but the time frame for symptom
resolution is uncertain. Symptoms are usually severe
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Figure 3.

enough that patients are reluctant to accept this mode
of treatment.5121819

Surgical excision of the nidus is a reliable method of
treatment. However, osteoid osteomas can present in
difficult locations. Locating the nidus and confirming
that it has been excised can be challenging. Further,
occasionally significant unaffected bone is destroyed to
reach the nidus.

Thus, radiographically guided thermal ablation is now
the most common method of treatment. Radiofrequency
energy can selectively ablate limited and controlled vol-
umes of tissues, causing necrosis by thermal coagulation.
The RF electrode alternates polarity causing charged
particles in the area to be attracted and repelled in rapid
oscillation. This increase in energy heats the surround-
ing tissue. A simple straight electrode with a 5 mm
exposed tip heated to 90C will expose a 1 cm sphere of
surrounding tissue to lethal temperatures. This, along
with the ease of targeting the device under CT guid-
ance, makes RFA an ideal method for obliterating small,
solitary, osteoid osteomas.

Success rates have been reported from 78-100% across
many different series."”** Complications in these series
have been rare, with cellulitis and superficial skin burns
being most common.?>71415 Venbrux reported a full-
thickness skin burn 0.5 x 0.8 cm in diameter over the
medial border of the distal tibia at the site of an RFA
probe insertion. The burn healed with local wound care
and no adverse outcomes.!! Pinto described treating an
osteoid osteoma of the subcutaneous tibia resulting in
a fistula.”® Donkol reported two skin burns from his se-
ries of 21 pediatric patients.! There was one other case
report which described a full-thickness skin burn with
almost the exact time course and clinical picture as our
patient. It was also a burn of the subcutaneous border
of the tibia.?
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Pinto reported cutaneous burns are a possible com-
plication of this procedure and recommended the outer
cannula of the probe be withdrawn to approximately 1 cm
above the non-insulated tip of the coagulation cannula.
He hypothesized that cutaneous burns occur due to a
defect of the insulation material covering the thermal
ablation cannula.’® The RFA device is discarded at our
institution after use, so this could not be confirmed in
our case.

Skin and soft tissue thermal necroses are unusual
complications. The areas at greatest risk are those with-
out much subcutaneous fat or muscle, such as the ante-
rior tibia. Thermal necrosis to adjacent tissues should
be considered and discussed with patients prior to rec-
ommending and performing RFA. Several precautions
have been recommended to prevent unwanted damage
to at-risk tissue. These include using a probe appropriate
for the size and depth of the lesion as well as retracting
the cannula to insure the insulation is intact.!>%

With the correct indications and proper technical
steps, RFA is a safe, effective method for treatment of
osteoid osteoma. It is prudent to be aware of and prevent
the rare complications associated with the procedure.
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