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from each treatment modality, and RF has been widely reported
as a successful treatment option for osteoid osteoma. However,
RF in hand and wrist lesions has remained controversial due
to close proximity of the neurovascular structures and soft tissues.12 Hence, RF treatment in phalangeal osteoid osteomas
has been rarely reported without complications noted.13-15
We report a clinical case in which a proximal phalangeal osteoid osteoma was identified in a young man and was
treated via inadequate surgical excision then subsequent RF
with intensification of pain and increased soft tissue swelling.
Revision surgery was undertaken with excision of the osteoid
osteoma nidus with resolution of pain. The severity of pain
and the soft tissue reaction after RF was impressive and we feel
should be reported as a complication due to RF.
The patient was informed that data concerning this case
would be submitted for publication.
CASE REPORT
A healthy thirty- seven year old right hand dominant
gentleman who works as an auto technician initially noted
localized pain and swelling at the base of his right middle finger
in October 2005. The pain was insidious in onset and progressive in nature and bothered him mostly at night. There was no
obvious trauma or focal injury that the patient could remember
but he thought it was likely due to some minor trauma that
might have occurred during his routine work. However, as it
persisted, he sought aid from his primary care physician. The
primary care physician had him evaluated by a hand specialist.
His history was reviewed and on physical exam was noted to
have a swollen right long finger proximal phalanx with no skin
changes or atrophy but he was tender at this region predominately volarly and ulnarly. Range of motion showed full extension at his metacarpophalangeal and proximal and distal interphalangeal joints with full strength throughout his hand, but
flexion was mildly limited due to the soft tissue swelling actively
near the metacarpophalangeal joint with no difference in active
and passive ROM. His sensibility throughout his radial, median
and ulnar nerve distributions was intact to light touch, prick,
and static and dynamic two point discrimination was 5-10 mm.
No motor deficits were noted. He had no evidence of ischemia
in his finger tip with capillary refill <2 seconds. To aid in his
diagnosis, he pursued radiographic imaging to aid in evaluation of the soft tissue swelling. Radiographs were obtained
which showed a cortical thickening of the proximal phalanx
with noted overlying soft tissue swelling. To better define the
lesion, a magnetic resonance imaging scan (MRI) of the hand
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Bony tumors in the hand and wrist are relatively rare conditions with most being enchondromas with osteoid osteomas
being found less frequently. Management of these lesions ranges from medical treatment with nonsteroidal anti-inflammatory
drugs (NSAIDS) to procedures including radiofrequency ablation (RF) or excision of the lesion. RF has been used for osteoid
osteoma lesions throughout the skeleton but the literature is
sparse and guarded regarding its use in the hand and carpus
due to concern for damage to adjacent soft tissues and neurovascular structures. The objective of this article is to describe
an impressive soft tissue reaction after RF was utilized to treat
a proximal phalangeal osteoid osteoma in the hand. We feel RF
should be cautiously used in the treatment of these lesions due
to concern for similar complications.
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With the exception of enchondromas, bony tumors in the
hand and wrist are relatively uncommon. Osteoid osteomas
account for approximately 10-15% of all benign bony tumors
and approximately 5-15% of osteoid osteomas occur in the
hand and wrist with most located in the proximal phalanx and
carpus.1-3 Treatment can involve medical management with
NSAIDS, open surgery with excision of the nidus, or image
guided treatment methods such as percutaneous radiofrequency ablation (RF) where typically the lesion is precisely identified
via Computed Tomography (CT)-guidance and a radiofrequency electrode at 90 degrees centigrade ablates the lesion for 4-6
minutes.4-9 NSAIDS can take months to years to resolve pain;
whereas, RF and surgery can typically resolve pain more expeditiously after ablation/excision.10-11 Complications can result
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Figure 3:
Intraoperative
axial computed
tomography images
demonstrating radiofrequency ablation
probe tip in center of
lesion.
A
Figure 1: Preoperative T1-weighted Axial (A) and
Sagital (B) images of preoperative magnetic resonance imaging without contrast demonstrate a
cortical lesion (arrow) in the volar, ulnar aspect of
the right middle finger with central nidus
and surrounding lytic areas. Soft tissue and bone
marrow edema are noted.

radiologist for evaluation of RF. CT scan without contrast for
preablation planning prior to RF noted the sclerotic nidus with
adjacent bone spur at the ulnar side of the proximal phalanx in
addition to soft tissue swelling overlying this region.
RF was performed after standard preparation and local
anesthesia with 1% lidocaine. Under CT guidance, a RITA XL
probe was advanced into the nidus and a three minute ablation
was performed at 90 Celsius with approximately 0.5 cm of the
probe exposed into the osteoid osteoma nidus (Figure 3). Of
note, ice packs and cooling towels were used in an attempt to
protect skin and soft tissues from thermal damage. No immediate complications were reported and the procedure was deemed
successful.
Follow up appointments at weekly intervals for the first
month then follow up at 2 months demonstrated initial
decrease in night pain but recurrence of pain at 2 weeks
post-ablation. Motrin 400mg each night did help decrease
symptoms but swelling and pain persisted. At 3 months follow
up, the pain was noticeably worse during both day and night.
He was given referral to an interventional radiologist at our
institution with extensive experience treating osteoid osteomas
with RF. At this point, the patient was referred to the senior
author (JBJ) for evaluation due to reluctance to treat phalangeal
lesions with RF.
Upon our evaluation, his symptoms and history were
reviewed. Physical examination was notable for swelling/nodule about the ulnar aspect of the proximal phalanx, good ROM
and sensibility and vascularity were intact. Weakness in grip
(36 versus 60 pounds) and pinch (22 versus 28 pounds) were
noted in comparison to the left side. Radiographic images
confirmed a persistent sclerotic bony lesion. The decision was
made to re-excise the nidus to effect pain relief. The patient was
taken to the operating room 27 months after the index surgery
and nine months after RF. After standard prep and application of tourniquet, prior mid-axial incision was utilized along
the ulnar aspect of the proximal phalanx. The neurovascular
bundle was identified and protected but a large amount of reactive tissue was noted, and we found crossing sensory branches
of the ulnar digital nerve entwined within the tissue. After dissection was carried to the surface of the bone, the lesion was
clearly visible and most accessible volarly. The flexor tendons
were notable for great deal of tenosynovitis which was debrided
and sent as specimen with additional cultures retrieved. Using
fluoroscopy, the nidus was isolated and bone resection was
planned. A large segment of the sclerotic mass was removed
and confirmed with fluoroscopic imaging. Both proximal and
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Figure 2: Postoperative T1-weighted Coronal (A) and Axial (B) images of preoperative magnetic resonance imaging without contrast demonstrate residual cortical
lesion (arrow) in the volar, ulnar aspect of the right middle finger with visible nidus.

was obtained which showed asymmetric cortical thickening
along the volar ulnar aspect of the right middle finger proximal
phalanx as seen in figure 1 without fracture. The patient was
diagnosed with a right middle finger proximal phalangeal osteoid osteoma based on the clinical and radiographic results and
was initially treated with observation and NSAIDS.
The pain in his finger improved minimally despite sporadic NSAID treatment by the patient for 3 months. Due to the
persistent symptoms, he was reevaluated and given the option
of continued medical treatment versus operative intervention
with excision of the nidus. Via an ulnar mid-axial incision
under fluoroscopy the right middle finger proximal phalangeal
lesion was excised. The bone was deemed stable and no internal or external fixation was placed. Pathology could not confirm
a nidus or definite diagnosis of osteoid osteoma.
Following the procedure, the patient underwent routine
hand occupational therapy and retained good range of motion,
strength, and sensibility. However, his pain persisted despite
continued use of NSAIDS. Seven months postoperatively,
repeat MRI was ordered and confirmed residual nidus as seen in
figure 2. Symptoms persisted over the next twelve months and
after discussion with the patient regarding re-excision versus
other intervention, the patient was referred to an interventional
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Figure 4: Hematoyxlin
and Eosin stained low
(A) and high (B) powered
slides from right middle
finger proximal phalangeal
mass demonstrating central nidus of osteoblasts
(large arrow) and osteoid
with surrounding osteoclasts (small arrow) typically visualized in osteoid
osteoma.
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Figure 6: Postoperative posteroanterior (A) and lateral (B) radiograghs
demonstrate no evidence of residual nidus or postoperative fracture. Some postoperative adjacent heterotopic ossification is noted
alongside remodeling of the mid-diaphysis of the right middle finger
proximal phalanx.
C
D
Figure 5: Postoperative photographs of the right hand and middle finger demonstrating postoperative
range of motion including extension, abduction, and flexion views (A, B) in addition to lateral and
volar views of the closed fist (C, D).

distal margins were left in vivo. The remaining bone seemed
stable both fluoroscopically and under direct vision; therefore,
no grafting and additional fixation was used. Wound was irrigated and closed without difficulty.
Postoperative pathology reports confirmed the diagnosis
of osteoid osteoma with visualization of the nidus as seen in
Figure 4. Postoperatively, the patient’s pain has completely
resolved and the wound is well healed. The neurovascular exam
is intact and swelling is progressively decreasing. Range of
motion was initially decreased acutely (Figure 5) but returned
to full after rigid therapy protocol and postoperative radiographs
confirm no evidence of residual nidus or fracture (Figure 6).
DISCUSSION
Though osteoid osteomas can account for 10-15% of all
benign bony tumors, the upper extremity is much less frequently involved than typical locations such as lower extremity
long bones.1 Treatment has been deemed successful with both
medical and surgical or procedural interventions. Kneisl et al
demonstrated that similar results of pain relief can be achieved

with either surgical excision or treatment with nonsteroidal
anti-inflammatory drugs (NSAIDS) though average time to
pain relief was reported as 33 months.11 Although classic surgical treatment involves either curettage or en bloc resection
of the lesion, multiple other image guided procedures and
techniques including drilling, trephination, ethanol and laser
therapy, and cryotherapy have evolved but image guidedradiofrequency ablation is most widely accepted.17 Rozenthal
and others contend that CT guided-RF is a less invasive and
more precise alternative with potentially less bone destruction,
shorter hospitalization time, quicker rehabilitation time, and
equal safety and efficacy. 12, 16, 18
Treatment of osteoid osteomas in the hand has proved
more challenging than in other areas. Surgical treatment
of osteoid osteomas in the hand has been widely reported in
the literature with the largest series showing 74% success in
19 lesions of the hand and carpus (5 recurrences requiring
12 total procedures) compared with 96% in the remainder of
the upper extremity.19-20 Proposed aids in successful excision
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included intraoperative radionuclide localization and preoperative CT-guided needle localization to remedy inadequate bony
resection. In our patient, inadequate resection was the initial
cause of his failure as he had both lack of pain relief and radiographic evidence of residual nidus.
RF affords good visualization via imaging and RF has
reported success rates of 89-100% throughout the skeleton.11,17,18 However, treatment of osteoid osteoma in the hand
and spine have been controversial due to concern over close
relationship to neurovascular structures and uncertainty over
thermal injury though reports of RF to spinal lesions is more
common.1,21-24 Based on canine studies, investigators at our
institution have recommended maintenance of a 1cm distance
from important structures due to thermal necrosis while some
recommend 1.5cm.17,25 Soong et al have reported good results
with RF treatment in upper extremity lesions but did not
include lesions in the hand due to above concern.26 Nineteen
of twenty-five lesions were deemed successfully treated based
on patient completed questionnaires related to their pain relief,
need for other intervention, and complications). Four partial
failures and two failures were noted. One partial failure was
noted due to decreased RF temperature (80°C instead of 90°C)
because of the proximity of a neurovascular bundle. The two
failures included a patient who had received decreased RF
duration (1 minute instead of 6 minutes) due to proximity of a
neurovascular bundle the second patient had 2 failed surgical
procedures before RF. Both were successfully treated by surgical excision.
To the best of our knowledge, this is the first case study
to be reported in documenting a complication of RF of an
osteoid osteoma in the hand. One interesting component of
our case is the symptomatology. After RF, the patient reported
significant increase in both the intensity and frequency of
the pain in addition to increased focal swelling. Given his
post-RF symptoms, impressive soft tissue reaction, and final
postoperative pathological confirmation of the nidus with
resultant postoperative pain relief, we feel that this qualifies as
a complication of RF. Unfortunately the most impressive finding was the extent of local soft tissue damage with entwined
nerves. There have been three other documented reports of RF
treatment of hand osteoid osteomas in the literature but no
complications have been reported. Vanderschueren’s study of
97 skeletal lesions included 8 lesions of the hand and carpus
but no procedural considerations, outcomes, or complications

specific to those locations were reported other than the fact that
3 (“hand patients”) of these patients went on to have residual
or recurrent symptoms without report of final resolution of
pain or definitive additional treatment.13 Zouari et al report
on 15 lesions (only ten of which were histologically confirmed
osteoid osteoma) with eight located in the hand and carpus
with no adverse events related to the procedure or to the location of the tumor recorded.14 The only other reported study
was a case report in which a 26-year-old man with an osteoid
osteoma in the proximal phalanx of the right middle finger was
treated with percutaneous radiofrequency ablation. Per report,
he remained pain-free with normal finger function at 2 year
follow-up. Interestingly they noted the neurovascular bundle
to be 6mm and the flexor tendon sheath to be 5mm from the
tip of the probe.15
Of note, Cantwell et al do reported new techniques that
employ cooled radiofrequency probes and impedance control
energy delivery from a 200-W generator in 11 patients with
osteoid osteoma with no complications and full resolution of
pain within one week though no lesions were in the hand.27
Cantwell et al also reported MRI evaluation of the above
technique to determine zone of bone marrow changes in 10
patients at 1, 7, and 28 days. The width was 20.9 and 30.5mm
with 1 cm and 2 cm tip probes, respectively. The conclusion
was that higher-output generators with impedance-control
software and internally cooled radiofrequency probes with longer exposed tips produce larger zones of marrow signal change
than expected with manual-control protocols.28 These findings
seem to support the early canine studies done by Tillotson et
al with a 1cm zone of necrosis extending from the RF tip.25
Destruction of soft tissues in this area has given significant
concern over performing RF in the hand.
The desire to use minimally invasive and emerging technologies throughout medicine is strong. In our case, RF might
not be best utilized in regions of the hand given the intricate
relationships of the soft tissues and neurovascular structures.
There may also have been an additional thermal damage to the
surrounding soft tissues and ulnar digital nerve which could
explain the hyperintense post-RF pain. We feel that further
investigation needs to be performed regarding the use of RF in
the hand and carpus as intimate relationships of the neurovascular structures and soft tissues increase the risk of their damage. RF in the hand osteoid osteomas may not be a completely
benign treatment modality.
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