
Citation: Vita, F.; Tuzzato, G.;

Pederiva, D.; Bianchi, G.; Marcuzzi,

A.; Adani, R.; Spinnato, P.; Miceli, M.;

Donati, D.; Manzetti, M.; et al.

Osteoid Osteoma of the Hand:

Surgical Treatment versus CT-Guided

Percutaneous Radiofrequency

Thermal Ablation. Life 2023, 13, 1351.

https://doi.org/10.3390/

life13061351

Academic Editor: Nicola Maffulli

Received: 25 May 2023

Revised: 5 June 2023

Accepted: 6 June 2023

Published: 8 June 2023

Copyright: © 2023 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

life

Brief Report

Osteoid Osteoma of the Hand: Surgical Treatment versus
CT-Guided Percutaneous Radiofrequency Thermal Ablation
Fabio Vita 1,*, Gianmarco Tuzzato 1, Davide Pederiva 1, Giuseppe Bianchi 1 , Augusto Marcuzzi 2, Roberto Adani 2,
Paolo Spinnato 1 , Marco Miceli 1, Danilo Donati 2, Marco Manzetti 1 , Federico Pilla 1 and Cesare Faldini 1

1 IRCCS-Rizzoli Orthopedic Institute, University of Bologna, 40136 Bologna, Italy;
gianmarco.tuzzato@ior.it (G.T.); davide.pederiva@ior.it (D.P.); giuseppe.bianchi@ior.it (G.B.);
paolo.spinnato@ior.it (P.S.); miceli.marco@aou.mo.it (M.M.); marco.manzetti@ior.it (M.M.);
federico.pilla@ior.it (F.P.); cesare.faldini@ior.it (C.F.)

2 Department of Hand Surgery and Microsurgery, University Hospital of Modena, 41124 Modena, Italy;
adani.roberto@aou.mo.it (R.A.); da.donati@yahoo.it (D.D.)

* Correspondence: fabio.vita@ior.it

Abstract: (1) Background: Osteoid osteoma (OO) is one of the most common benign bone tumors.
This type of osteogenic tumor is generally characterized by a well-defined lytic area with a vascu-
larized central nidus surrounded by sclerosis and bone thickening. The wrist and hand bones are
infrequent sites for osteoid osteoma: only 10% of the cases arise in these areas. Standard treatments
are surgical excision and radio-frequency ablation (RFA), both with advantages and disadvantages.
This study aimed to compare the two techniques to prove if RFA could be a potential alternative
to surgery in the treatment of OO of the hand. (2) Methods: Patients treated for OO of the hand
between January 2011 and December 2020 were evaluated and data was collected regarding the
lesions’ characteristics and the treatment outcome. Each patient was followed up for 24 months and
VAS pain (Visual Analogue Scale), DASH (Disability of the Arm, Shoulder and Hand), and PRWE
(Patient-Related Wrist Evaluation) scores were collected. (3) Results: A total of 27 patients were
included in the study: 19 surgical and 8 RFA. Both treatments showed a significant improvement in
pain and functionality. Surgery was associated with a higher complication rate (stiffness and pain),
while RFA was associated with a higher recurrence rate (2/8 patients). RFA allowed for a speedier
return to work. (4) Conclusions: We believe that osteoid osteoma treatment with RFA in the hand
should be an available alternative to surgery as it allows rapid pain relief and a swift return to work.
Surgery should be reserved for cases of diagnostic uncertainty or periosteal localization.

Keywords: osteoid osteoma; hand; benign tumor; radiofrequency thermal ablation

1. Introduction

Besides enchondroma, osteoid osteoma (OO) is one of the most common benign bone
tumors. This type of osteogenic tumor is generally characterized by a well-defined lytic
area with a vascularized central nidus surrounded by sclerosis and bone thickening [1]. The
lesion typically occurs in children and young adults between the first and third decades of
life and is usually localized in the long bones of the lower limbs [2]. The most characteristic
symptom is nocturnal pain, which is usually relieved by non-steroidal anti-inflammatory
drugs (NSAIDs) [3].

Wrist and hand bones are rare sites for osteoid osteoma: only 10% of cases occur in
these areas [4]. Minimally invasive techniques such as radio-frequency ablation (RFA) [5],
microwave ablation, or non-invasive ones such as Magnetic Resonance Imaging guided
Focused Ultrasound (FUS) are nowadays considered the first-line treatments option for
this condition [6]. Among those, RFA is still the most commonly used method with proven
efficacy [7,8].
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Surgery is considered the treatment of choice in areas where thermal ablations carry
the risk of nerve or skin damage, especially in some spinal locations [9]. Surgery is still
considered the gold standard because it provides direct visualization for complete removal
of the mass. However, surgical intervention is not without complications such as fractures
and scar adhesions and has a greater difficulty in reaching and identifying the small nidus
when is deeply located [5,10].

RFA, on the other hand, is a minimally invasive procedure. An electrode connected to
a radio-frequency generator is inserted into the nidus of the tumor guided by a CT scan and,
by heating the lesion, induces tissue necrosis [11]. This approach involves minimal tissue
trauma and lower cost and also requires a shorter recovery time and hospital stay. The
major limitation with this technique is that the high generated temperature may damage
sensitive tissues such as skin and nerves if the lesions are smaller than 1 cm. For this reason,
osteoid osteoma of the hand is rarely treated with RFA [12,13].

We believe that a comprehensive knowledge of the pathology and the used instruments
allows for the safe and efficient use of RFA in the treatment of neoformations of the hand.
This study was designed to compare surgical treatment with radio-frequency ablation for
the treatment of osteoid osteoma in the hand.

2. Materials and Methods

A retrospective analysis was conducted on patients with OO of the hand that un-
derwent surgical excision between January 2011 and December 2017 and radiofrequency
ablation between January 2018 and December 2020. Inclusion criteria were the presence of
clinical symptoms such as local pain in the hand, relief after the use of anti-inflammatory
drugs, and a radiologic clear evidence of osteoid osteoma [1]. Patients with previous
surgical or percutaneous treatment or that had initially been managed by other centers
(n = 8) were excluded from the study.

A total of 27 patients were enrolled in the study. Of these patients the following were
recorded: age, sex, type of work (heavy manual labor, light office labor, or unemployed), the
side affected by the disease, site (carpal, metacarpal, phalanges), bone placement (periosteal,
intracortical, subcortical) and size (<5 mm or ≥5 mm, according to the largest diameter
of the nidus seen at the CT scan [1]) of the disease. Patients were then divided according
to treatment choice (surgical excision or radiofrequency ablation) and the following were
recorded: complications such as stiffness, pain, intraoperative fracture, local relapse (in-
tended as the failure of completely removing the neoformation), heat lesions (intended as
damage to soft tissues due to the heat generated by the RFA electrode); recurrence (intended
as the reappearance of the symptoms after a disease-free period of at least 3 months); and
return to work recorded as the number of weeks required to resume full work activity.

Patients were treated with surgical excision from January 2011 until December 2017.
From January 2018 radiofrequency ablation was implemented as the treatment of choice
for OO of the hand. According to the literature [14], periosteal OOs encountered after
January 2018 were treated surgically, and, as this position, being too superficial and within
proximity to critical soft tissue structures, represents a contraindication to RFA, it was
therefore excluded from the study to avoid creating a timeline–treatment overlap.

The surgical technique consisted of bone curettage of the lesion using a local anesthetic
(Figure 1). The diagnosis was confirmed by histopathological examination [15]. The use of
autologous bone graft was evaluated case by case according to the intraoperative evaluated
risk of following postoperative fracture [16]. Only lesions bigger than 5 mm were filled
with bone grafts, collected either from the distal radius or from the iliac crest according to
the performing surgeon’s preference.
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Figure 1. Osteoid osteoma in the proximal phalanx of the 3rd finger. (a) Preoperative clinical picture. 

(b) Preoperative anteroposterior XR. (c) Preoperative laterolateral XR. (d) Surgical access and OO 

removal after bone curettage. (e) Postoperative anteroposterior XR. (f) The postoperative clinical 

picture at 1 month of follow-up. 
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Figure 1. Osteoid osteoma in the proximal phalanx of the 3rd finger. (a) Preoperative clinical picture.
(b) Preoperative anteroposterior XR. (c) Preoperative laterolateral XR. (d) Surgical access and OO
removal after bone curettage. (e) Postoperative anteroposterior XR. (f) The postoperative clinical
picture at 1 month of follow-up.

As for the radiofrequency ablation, with the use of local anesthesia, the procedure was
performed using a CT-guided percutaneous needle [2]. Before the treatment, the lesion was
drilled introducing a needle for a bone biopsy, which was used to confirm the diagnosis
histologically. Then, the 5 mm RFA electrode was inserted into the bone tunnel checking
with CT scan the correct position within the center of the nidus, thus preventing skin and
soft tissue burns. The electrode was then connected to a generator reaching the temperature
of 75 ◦C for 4 min [13,17], causing bone necrosis in a spherical area of approximately 1 cm
in diameter [18].

After the treatment, patients were discharged home within 6–8 h with a prescription of
analgesic drugs and without special restrictions of movement or physical activity. Return
to work was decided on a case-by-case basis in light of the clinical picture. Follow-up visits
were performed at 1, 3, 6, and 24 months comprising a clinical and X-ray evaluation.

Each patient was assessed with a VAS score for pain (Visual Analog Scale: 0 no pain,
10 maximum pain), while the functional outcomes were measured according to vali-
dated scores such as the DASH score (Disability of the Arm, Shoulder, and Hand, out
of 100 points) [19] and the PRWE score (Patient Rated Wrist/Hand evaluation, grades from
0 to 100 points) [20]. These scores were recorded pre-operatively and at each follow-up
visit. The pre-operative scores were compared to the ones collected at the last follow-up
visit to seek any statistically significant difference.

The study was conducted in accordance with the ethical standards of the Declaration
of Helsinki and informed consent was obtained from all patients. Statistical analysis was
performed using the Kruskal–Wallis test and the Fisher’s exact test. Statistical significance
was set at a p-value < 0.05. Statistical analysis was performed using GraphPad Prism
(version 8.0, GraphPad Software, La Jolla, CA, USA).

3. Results

Between January 2011 and December 2020, a total of 27 patients were treated for OO
of the hand either with surgical excision or with radiofrequency ablation and thus enrolled
in the study.

The mean age at the time of surgery was of 30.8 years (range 12–59): 16 patients were
male (59.3%) and 11 were female (40.7%). The right hand was affected in 15 (55.6%) cases
and the left in 12 (44.4%) cases. Further, 15 of the osteoid osteomas (55.6%) were located in
the phalanges, while 5 (18.5%) were found in the metacarpals and 7 (25.9%) in the carpal
bones (2 scaphoid, 2 lunate, 2 hamate, and 1 triquetrum) (Figure 2). In 12 cases (44.4%), the
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osteoid osteoma was intracortical, in 7 patients (25.9%) it was periosteal, and in 8 (29.6%)
cases subcortical. General characteristics are summarized in Table 1.

Life 2023, 13, x FOR PEER REVIEW 4 of 9 
 

 

bones (2 scaphoid, 2 lunate, 2 hamate, and 1 triquetrum) (Figure 2). In 12 cases (44.4%), 

the osteoid osteoma was intracortical, in 7 patients (25.9%) it was periosteal, and in 8 

(29.6%) cases subcortical. General characteristics are summarized in Table 1. 

 

Figure 2. The overall distribution of osteoid osteoma in the hand. 

Table 1. General characteristics of the group. 

Characteristics n (%) 

Sex Male 16 (59.3) 
 Female 11 (40.7) 

Side Right 15 (55.6) 
 Left 12 (44.4) 

Bone Phalanges 15 (55.6) 
 Metacarpal 5 (18.5) 
 Carpal 7 (25.9) 

Site Periosteal 7 (25.9) 
 Intracortical 12 (44.4) 
 Subcortical 8 (29.6) 

A total of 19 patients (8 male, 11 female) were treated by surgical approach between 

January 2011 and December 2017 (Table 2). The mean age was 30.2 years and 47.4% (9/19) 

of them were heavy manual workers. 

Table 2. Curettage and RFA demographics, complications, and outcomes. 

Characteristics Surgery RFA p-Value 

Sex Male 8 (42.1) 3 (37.5) 0.824 
 Female 11 (57.9) 5 (62.5)  

Age  30.2 31.7  

Work Heavy 9 (47.4) 4 (50.0) 0.937 
 Light 6 (31.6) 2 (25.0)  

 Unemployed 4 (21.0) 2 (25.0)  

Bone Phalanges 12 (63.2) 3 (37.5) 0.469 
 Metacarpal 3 (15.8) 2 (25.0)  

 Carpal 4 (21.0) 3 (37.5)  

Site Periosteal 7 (36.9) 0 0.031 
 Intracortical 8 (42.1) 4 (50.0)  

 Subcortical 4 (21.0) 4 (50.0)  

Size <5 mm 11 (57.9) 2 (25.0) 0.118 

Figure 2. The overall distribution of osteoid osteoma in the hand.

Table 1. General characteristics of the group.

Characteristics n (%)

Sex Male 16 (59.3)
Female 11 (40.7)

Side Right 15 (55.6)
Left 12 (44.4)

Bone Phalanges 15 (55.6)
Metacarpal 5 (18.5)
Carpal 7 (25.9)

Site Periosteal 7 (25.9)
Intracortical 12 (44.4)
Subcortical 8 (29.6)

A total of 19 patients (8 male, 11 female) were treated by surgical approach between
January 2011 and December 2017 (Table 2). The mean age was 30.2 years and 47.4% (9/19)
of them were heavy manual workers.

The lesions were mainly localized in the phalanges (12/19–63.2%), followed by carpal
bones (4/19–21.0%), and metacarpals (3/19–15.8%) (Figure 3). No predominant cortical
relation was recorded (7 periosteal, 8 intracortical, 4 subcortical), and 8 lesions (42.1%) were
bigger than 5 mm and were filled with autologous bone graft (5 collected from the distal
radius, 3 from the iliac crest).

Following surgery, 6 patients (31.6%) experienced complications: 1 reported stiffness
in finger movement at the proximal interphalangeal joint (improved only partially with
physiotherapy), 3 reported moderate pain at the excision site, 1 intraoperative iatrogenic
fracture was observed (a finger splint was placed and kept for 4 weeks), and 1 local relapse
was recorded (a second operation was performed at 6 months from the first one with
symptoms resolution). There was no recurrence of the disease. Return to work was at
3 weeks for 15 (79.0%) patients and was delayed to 5 weeks in 4 (21.0%) patients because of
complications (3 because of persistent pain and 1 because of intraoperative fracture).

A total of 8 patients (3 male, 5 female) underwent radiofrequency ablation from
January 2018 to December 2020 (Table 2). The mean age was 31.7 years and 50.0% (4/8) of
them were heavy manual workers.

The lesions did not show a predominant localization (3 phalanges, 2 metacarpal,
3 carpal) (Figure 4). Of the 8 patients treated by RFA, 4 (50.0%) had intracortical lesions and
4 (50.0%) had subcortical lesions. No periosteal OO was treated by RFA, for the reasons
stated above. Of the 8 lesions treated, 6 (75.0%) were bigger than 5 mm.
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Table 2. Curettage and RFA demographics, complications, and outcomes.

Characteristics Surgery RFA p-Value

Sex Male 8 (42.1) 3 (37.5) 0.824
Female 11 (57.9) 5 (62.5)

Age 30.2 31.7

Work Heavy 9 (47.4) 4 (50.0) 0.937
Light 6 (31.6) 2 (25.0)
Unemployed 4 (21.0) 2 (25.0)

Bone Phalanges 12 (63.2) 3 (37.5) 0.469
Metacarpal 3 (15.8) 2 (25.0)
Carpal 4 (21.0) 3 (37.5)

Site Periosteal 7 (36.9) 0 0.031
Intracortical 8 (42.1) 4 (50.0)
Subcortical 4 (21.0) 4 (50.0)

Size <5 mm 11 (57.9) 2 (25.0) 0.118
≥5 mm 8 (42.1) 6 (75.0)

Complications Stiffness 1 (5.3) 0
Pain 3 (15.8) 0
Intraoperative
fracture 1 (5.3) 0

Local Relapse 1 (5.3) 1 (12.5)
Heat Lesions 0 0

Recurrence 0 1 (12.5)

Return to work Early 15 (79.0) 8 (100) 0.160
Delayed 4 (21.0) 0

Life 2023, 13, x FOR PEER REVIEW 5 of 9 
 

 

 ≥5 mm 8 (42.1) 6 (75.0)  

Complications Stiffness 1 (5.3) 0  

 Pain 3 (15.8) 0  

 Intraoperative 

fracture 
1 (5.3) 0  

 Local Relapse 1 (5.3) 1 (12.5)  

 Heat Lesions 0 0  

Recurrence  0 1 (12.5)  

Return to work Early 15 (79.0) 8 (100) 0.160 
 Delayed 4 (21.0) 0  

The lesions were mainly localized in the phalanges (12/19–63.2%), followed by carpal 

bones (4/19–21.0%), and metacarpals (3/19–15.8%) (Figure 3). No predominant cortical re-

lation was recorded (7 periosteal, 8 intracortical, 4 subcortical), and 8 lesions (42.1%) were 

bigger than 5 mm and were filled with autologous bone graft (5 collected from the distal 

radius, 3 from the iliac crest). 

 

Figure 3. Surgical group distribution of osteoid osteoma. 

Following surgery, 6 patients (31.6%) experienced complications: 1 reported stiffness 

in finger movement at the proximal interphalangeal joint (improved only partially with 

physiotherapy), 3 reported moderate pain at the excision site, 1 intraoperative iatrogenic 

fracture was observed (a finger splint was placed and kept for 4 weeks), and 1 local relapse 

was recorded (a second operation was performed at 6 months from the first one with 

symptoms resolution). There was no recurrence of the disease. Return to work was at 3 

weeks for 15 (79.0%) patients and was delayed to 5 weeks in 4 (21.0%) patients because of 

complications (3 because of persistent pain and 1 because of intraoperative fracture). 

A total of 8 patients (3 male, 5 female) underwent radiofrequency ablation from Jan-

uary 2018 to December 2020 (Table 2). The mean age was 31.7 years and 50.0% (4/8) of 

them were heavy manual workers. 

The lesions did not show a predominant localization (3 phalanges, 2 metacarpal, 3 

carpal) (Figure 4). Of the 8 patients treated by RFA, 4 (50.0%) had intracortical lesions and 

4 (50.0%) had subcortical lesions. No periosteal OO was treated by RFA, for the reasons 

stated above. Of the 8 lesions treated, 6 (75.0%) were bigger than 5 mm. 

Figure 3. Surgical group distribution of osteoid osteoma.

Life 2023, 13, x FOR PEER REVIEW 6 of 9 
 

 

 

Figure 4. RFA group distribution of osteoid osteoma. 

Following the procedure there was only 1 (12.5%) complication: a local relapse (a 

second ablation was performed 3 months later with resolution of symptoms). No patient 

experienced heat lesions, paresthesia, or stiffness. During the follow-up a recurrence was 

recorded at 6 months, the OO was localized in the proximal phalanx intracortical with a 

diameter of 6 mm, and the patient was treated again with RFA with a successful outcome. 

Return to work was at 2 weeks for every patient. 

Before treatment, all patients with OO reported clinical manifestations such as mild 

limitations of daily manual activities, swelling, and nocturnal pain with a median dura-

tion of 6 months. 

Both surgery and RFA were able to reduce VAS pain (from 7 to 2 and from 8 to 1, 

respectively) and improve both DASH score (from 40 to 18 and from 35 to 19, respectively) 

and PRWE score (from 56 to 22 and from 50 to 18, respectively) from pre-operative to the 

last follow-up visit. The improvement was statistically and clinically significant (Table 3). 

Table 3. Median pre-operative and post-operative outcomes and relative p-values. 

Treatment Outcome Pre-Treatment Post-Treatment p-Value 

Surgery VAS pain 7 2 0.029 
 DASH score 40 18 0.024 
 PRWE score 56 22 0.026 

RFA VAS pain 8 1 0.022 
 DASH score 35 19 0.025 
 PRWE score 50 18 0.028 

Of the 19 patients treated with surgery, 11 were completely painless, while 8 patients 

occasionally presented mild pain (VAS 1-2); of the 8 patients treated with RFA, 6 were 

completely painless, while 2 patients had occasional mild pain (VAS 1). No patient treated 

described limitations on daily activities, and all but two patients (92.6%) were satisfied or 

very satisfied with the treatment. 

4. Discussion 

Osteoid osteoma is a common benign lesion of the bone; it is typically found in the 

lower extremities and is only rarely detected in the hand [21,22]. Our study aimed at dis-

cussing two possible treatments: surgical excision by curettage with or without bone graft-

ing and radiofrequency thermal ablation. Both treatments showed promising results with 

an improvement both in pain and in function. 

Figure 4. RFA group distribution of osteoid osteoma.



Life 2023, 13, 1351 6 of 9

Following the procedure there was only 1 (12.5%) complication: a local relapse (a
second ablation was performed 3 months later with resolution of symptoms). No patient
experienced heat lesions, paresthesia, or stiffness. During the follow-up a recurrence was
recorded at 6 months, the OO was localized in the proximal phalanx intracortical with a
diameter of 6 mm, and the patient was treated again with RFA with a successful outcome.
Return to work was at 2 weeks for every patient.

Before treatment, all patients with OO reported clinical manifestations such as mild
limitations of daily manual activities, swelling, and nocturnal pain with a median duration
of 6 months.

Both surgery and RFA were able to reduce VAS pain (from 7 to 2 and from 8 to 1,
respectively) and improve both DASH score (from 40 to 18 and from 35 to 19, respectively)
and PRWE score (from 56 to 22 and from 50 to 18, respectively) from pre-operative to the
last follow-up visit. The improvement was statistically and clinically significant (Table 3).

Table 3. Median pre-operative and post-operative outcomes and relative p-values.

Treatment Outcome Pre-Treatment Post-Treatment p-Value

Surgery VAS pain 7 2 0.029
DASH score 40 18 0.024
PRWE score 56 22 0.026

RFA VAS pain 8 1 0.022
DASH score 35 19 0.025
PRWE score 50 18 0.028

Of the 19 patients treated with surgery, 11 were completely painless, while 8 patients
occasionally presented mild pain (VAS 1-2); of the 8 patients treated with RFA, 6 were
completely painless, while 2 patients had occasional mild pain (VAS 1). No patient treated
described limitations on daily activities, and all but two patients (92.6%) were satisfied or
very satisfied with the treatment.

4. Discussion

Osteoid osteoma is a common benign lesion of the bone; it is typically found in the
lower extremities and is only rarely detected in the hand [21,22]. Our study aimed at
discussing two possible treatments: surgical excision by curettage with or without bone
grafting and radiofrequency thermal ablation. Both treatments showed promising results
with an improvement both in pain and in function.

Curettage is currently the most used technique. Emptying the bone causes a reduction
in its structural strength. Grafts, autologous or allogeneic, can be used to reduce the risk of
postoperative fractures. The use of graft-associated curettage does not expose to a greater
risk of complications or local recurrence [23]. Several complications have, however, been
found associated with surgery: rigidity, pain, and fractures [5,10]. To reduce these scenarios
radiofrequency ablation was proposed as a form of treatment [24].

RFA treatment is mainly used in different skeletal segments, more difficult to reach sur-
gically [8,13]. The first treatment reported with RFA was published in 1992 by Rosenthal [25].
Since then, RFA treatment, carried out in most bones of the body, has been widely used
for years. Rosenthal et al. treated 33 patients with osteoid osteoma in several different
locations (femur, tibia, humerus, coracoid, acetabulum, radius) with an average follow-up
of 9 years and a recurrence rate of 12% [26]. Woertler et al. treated 47 patients with RFA
with a follow-up of 22 months and a recurrence rate of 4.2%, treated with success with a
second ablation [17]. Assoun et al. [27] reported successful RFA treatment for 96% of cases
in a study of 24 patients, while Sans et al. [28] reported a successful RFA treatment in 88%
of cases for a group of 38 patients. Such studies prove that our RFA recurrence rate of 12.5%
is in line with the literature, and we believe that a larger sample size would probably lead
to a reduction in this value.
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Because RFA treatment causes necrosis in an area of 1 cm in diameter, many authors
have refused to treat the osteoid osteoma of the hand afraid of the risk of iatrogenic soft
tissue damage [13]. To reduce these possible complications recent studies have suggested
reducing the generated heat from 90 ◦C to 75 ◦C [13,17,29], just as we did with optimal
results. Another suggested technique to reduce skin burns and superficial soft tissue heat
lesions is the application of a gauze soaked in cold sterile saline covering the entry point
of the electrode [24]. By doing so the damage to neighboring tissues is greatly reduced,
widening the possible therapeutic indications. However, this risk is sometimes inevitable,
and it needs to be discussed with the patients beforehand.

The evidence of the use of RFA in the hand is still limited. Bailey et al. [30] successfully
treated an osteoid osteoma of a second metacarpal in a 20-year-old. Ozbek et al. [16] treated
an osteoid osteoma of the proximal phalanx of the fourth finger with RFA, Ramos et al. [13]
effectively ablated an osteoid osteoma of the proximal phalanx of the third finger and, more
recently, Sangwan et al. [12] successfully treated an OO of the scaphoid with RFA.

Our results were promising. The use of RFA was shown to have an excellent overall
complication rate: 25% versus 32% for surgery. The two complications were a local relapse
in one patient and a recurrence in another. Both were successfully managed with a second
ablation. In contrast, there was no postoperative stiffness or pain (which accounted for 21%
of surgical complications) and no heat lesions, proving that correct probe positioning and re-
duced temperature allow soft tissue not to be injured. Remarkable also was the resumption
of work activity in RFA-treated patients, which was faster than the surgical solution.

In agreement with the literature [14], patients with periosteal OO of the hand have not
been managed with RFA because they are considered too superficial and therefore destined
to have iatrogenic heat injury. This limitation of the technique currently has not yet been
overcome but certainly is an interesting topic for future improvements.

This study has some limitations. The small number of patients can create a bias,
especially in the complication and recurrence rate. To obtain more reliable data a study
with a greater number of patients should be implemented. Ideally, an RCT comparing the
two treatment modalities could provide more definitive data on their relative success rate.
Another limitation is given by the limitation of RFA to treat periosteal OO, introducing a
selection bias.

On the other hand, no previous study has presented a more numerous case series of
OO of the hand successfully treated with RFA. We believe that by presenting our work we
can encourage more surgeons to work as a team with interventional radiologists to ensure
the best possible outcome for patients.

5. Conclusions

We believe that osteoid osteoma treatment with RFA for the hand should be an
available alternative to surgery as it allows rapid pain relief and a swift return to work.

Overall RFA is minimally invasive, safe, and offers advantages over surgical curettage;
therefore, we believe surgery should only be used in cases of diagnostic uncertainty or
periosteal localization.
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osteoma: Technical challenges encountered in small bones. Jt. Dis. Relat. Surg. 2011, 22, 107–109.
17. Woertler, K.; Vestring, T.; Boettner, F.; Winkelmann, W.; Heindel, W.; Lindner, N. Osteoid Osteoma: CT-guided Percutaneous

Radiofrequency Ablation and Follow-up in 47 Patients. J. Vasc. Interv. Radiol. 2001, 12, 717–722. [CrossRef]
18. Tillotson, C.L.; Rosenberg, A.E.; Rosenthal, D.I. Controlled Thermal Injury of Bone Report of a Percutaneous Technique Using

Radiofrequency Electrode and Generator. Investig. Radiol. 1989, 24, 888–892. [CrossRef]
19. Gummesson, C.; Atroshi, I.; Ekdahl, C. The disabilities of the arm, shoulder and hand (DASH) outcome questionnaire: Lon-

gitudinal construct validity and measuring self-rated health change after surgery. BMC Musculoskelet. Disord. 2003, 4, 11.
[CrossRef]

20. Angst, F.; John, M.; Herren, D.B.; Schwyzer, H.-K.; Simmen, B.R. Comprehensive assessment of clinical outcome and quality of
life after resection interposition arthroplasty of the thumb saddle joint. Arthritis Rheum. 2005, 53, 205–213. [CrossRef]

21. Grundberg, A.B. Osteoid osteoma of the thumb: Report of a case. J. Hand Surg. 1977, 2, 266. [CrossRef]
22. Di Gennaro, G.L.; Lampasi, M.; Bosco, A.; Donzelli, O. Osteoid osteoma of the distal thumb phalanx: A case report. Chir. Organi.

Mov. 2008, 92, 179–182. [CrossRef] [PubMed]
23. Marcuzzi, A.; Della Rosa, N.; Landi, A. Esperienza preliminare sull’utilizzo della protesi RCPI. Riv. Chir. Mano 2006, 43, 187.
24. Cuesta, H.E.; Villagran, J.M.; Horcajadas, A.B.; Kassarjian, A.; Caravaca, G.R. Percutaneous radiofrequency ablation in osteoid

osteoma: Tips and tricks in special scenarios. Eur. J. Radiol. 2018, 102, 169–175. [CrossRef]
25. Rosenthal, D.I.; Springfield, D.S.; Gebhardt, M.C.; Rosenberg, A.E.; Mankin, H.J. Osteoid osteoma: Percutaneous radio-frequency

ablation. Radiology 1995, 197, 451–454. [CrossRef] [PubMed]

https://doi.org/10.5606/ehc.2020.72162
https://www.ncbi.nlm.nih.gov/pubmed/32160499
https://doi.org/10.1007/s12306-014-0337-9
https://www.ncbi.nlm.nih.gov/pubmed/25132395
https://doi.org/10.1007/s002640100231
https://doi.org/10.1097/01.blo.0000142623.97901.39
https://doi.org/10.1302/0301-620X.81B5.0810814
https://doi.org/10.1007/s00590-021-02946-w
https://www.ncbi.nlm.nih.gov/pubmed/33839926
https://doi.org/10.23750/ABM.V89I1-S.7021
https://doi.org/10.1016/j.jcot.2022.101869
https://doi.org/10.1016/j.wneu.2020.10.050
https://doi.org/10.1016/0002-9610(57)90620-7
https://doi.org/10.1097/00003086-200004000-00014
https://www.ncbi.nlm.nih.gov/pubmed/10810468
https://doi.org/10.1142/S2424835522720316
https://www.ncbi.nlm.nih.gov/pubmed/35965365
https://doi.org/10.1016/j.jhsa.2005.03.009
https://doi.org/10.1016/S0033-8389(05)70044-0
https://doi.org/10.1007/s11552-010-9257-9
https://www.ncbi.nlm.nih.gov/pubmed/22131926
https://doi.org/10.1016/S1051-0443(07)61443-2
https://doi.org/10.1097/00004424-198911000-00009
https://doi.org/10.1186/1471-2474-4-11
https://doi.org/10.1002/art.21085
https://doi.org/10.1016/S0363-5023(77)80122-6
https://doi.org/10.1007/s12306-008-0061-4
https://www.ncbi.nlm.nih.gov/pubmed/19052928
https://doi.org/10.1016/j.ejrad.2018.03.008
https://doi.org/10.1148/radiology.197.2.7480692
https://www.ncbi.nlm.nih.gov/pubmed/7480692


Life 2023, 13, 1351 9 of 9

26. Rosenthal, D.I.; Hornicek, F.J.; Wolfe, M.W.; Jennings, L.C.; Gebhardt, M.C.; Mankin, H.J. Percutaneous Radiofrequency Coagula-
tion of Osteoid Osteoma Compared with Operative Treatment. J. Bone Jt. Surg. 1998, 80, 815–821. [CrossRef] [PubMed]

27. Assoun, J.; Railhac, J.J.; Bonnevialle, P.; Poey, C.; de Gauzy, J.S.; Baunin, C.; Cahuzac, J.P.; Clement, J.L.; Coustets, B.; Railhac, N.
Osteoid osteoma: Percutaneous resection with CT guidance. Radiology 1993, 188, 541–547. [CrossRef]

28. Sans, N.; Galy-Fourcade, D.; Assoun, J.; Jarlaud, T.; Chiavassa, H.; Bonnevialle, P.; Railhac, N.; Giron, J.; Morera-Maupomé, H.;
Railhac, J.-J. Osteoid Osteoma: CT-guided Percutaneous Resection and Follow-up in 38 Patients. Radiology 1999, 212, 687–692.
[CrossRef]

29. Garge, S.; Keshava, S.N.; Moses, V.; Chiramel, G.K.; Ahmed, M.; Mammen, S.; Madhuri, V. Radiofrequency ablation of osteoid
osteoma in common and technically challenging locations in pediatric population. Indian J. Radiol. Imaging 2017, 27, 88–91.
[CrossRef]

30. Bailey, R.; Siesener, N.J.; Davis, R.M.; Brogan, D.M. Radiofrequency ablation of an osteoid osteoma of the metacarpal. Appl. Radiol
2019, 48, 45–47. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.2106/00004623-199806000-00005
https://www.ncbi.nlm.nih.gov/pubmed/9655099
https://doi.org/10.1148/radiology.188.2.8327712
https://doi.org/10.1148/radiology.212.3.r99se06687
https://doi.org/10.4103/0971-3026.202955
https://doi.org/10.37549/AR2556

	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Conclusions 
	References

