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Osteoid osteoma is a benign bone tumor that usually grows in the long bones of the body and arises from
osteoblasts and some components of osteoclasts. It represents the third most frequent type of benign bone
tumors, accounting for 11% to 14% of the tumors. The entity usually involves the proximal femur and tibia.
It has also been reported in the hand, especially the scaphoid, capitate, and proximal phalanx. The most
common symptom is pain, usually during the night, relieved by the use of salicylates and nonsteroidal anti-
inflammatory drugs. To date, only 5 cases involving the trapezium have been reported. This article de-
scribes a rare case of a large (1.3 cm) osteoid osteoma of the trapezium in a young male patient treated
surgically with resection and curettage of the osteoid and provides a review of the existing literature.
Copyright © 2022, THE AUTHORS. Published by Elsevier Inc. on behalf of The American Society for Surgery of the Hand.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Osteoid osteoma is the third most frequent type of all benign
bone tumors, accounting for 11% to 14% of the tumors.1,2 The most
common loci are the femur and tibia.3 Although the involvement of
hand bones is more unusual, the most frequently involved bones
are scaphoid and capitate.4 The most common clinical presentation
is pain, usually during the night, relieved by salicylates and
nonsteroidal anti-inflammatory drugs (NSAIDs). The diagnosis is
generallymadewith a computed tomography (CT) scan that detects
the topical “nidus” surrounded by a sclerotic reaction. A definitive
diagnosis is made with histological examination. The natural his-
tory reveals that osteoid osteomas should regress spontaneously
within 6e15 years or by conservative treatment with NSAIDs for
30e40 months.5e7 Conservative treatment must thus be consid-
ered for tumors where the osteoma is not easily accessible. The
surgical management is the excision of the nidus that must be
removed completely for the pain to resolve.4,8,9 When the lesion is
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big, the excision can be followed by bone grafting or internal fix-
ation.10 Other described techniques are radiofrequency ablation,
cryoablation, and laser thermocoagulation.11,12 Among these tech-
niques, CT-guided radiofrequency ablation is often the treatment of
choice for osteoid osteoma.13

There have been several published cases of trapezium osteoid
osteoma, and all of them were treated by excision and eventually
cancellous bone graft. The first osteoid osteoma of the trapezium
was described by Hundley14 in 1976 in a 16-year-old boy with long-
lasting wrist pain without a precise diagnosis. The patient was
treated with surgical excision with instant pain relief after surgery.
In this case report, we describe the case of a young male patient
with a 1.3-cm osteoid osteoma treated surgically with resection of
the osteoid nidus and curettage of the sclerotic rib and bone defect
filled with bioactive glass. Bioactive glass is a bone substitute used
clinically as a space filler or for regenerative purposes. The filler
effect improves when granules are moistened with blood or saline
implantation into the defect.15 It has osteoconductive properties,
does not increase the risk of infection and avoids the donor
morbidity of graft harvest.15e19 The investigation was performed in
compliance with the Declaration of Helsinki and the guidelines for
Good Clinical Practice. The patient provided written informed
consent for both surgery and follow-up. The follow-up study pro-
tocol was approved by the internal ethics committee.
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Table 1
Clinical Outcomes Before and After Surgery

Clinical Examination Test Before Surgery T30 After Surgery T60 After Surgery

Pinch test score 5 kg 15 kg 20 kg
Kapanji score 5 9 9
Visual analog scale score 7 0 0

Table 2
Michigan Hand Outcomes Questionnaire Scores of the Patient

Brief Michigan Outcomes Before Surgery T30 After Surgery T60 After Surgery

Function (1 very good to 5 very poor)
Overall, how well did your hand(s) work during

the past week?
5 4 2

Howwas the sensation (feeling) in your hand(s)
during the past week?

4 4 2

Daily activities (1 not at all difficult to 5 very difficult)
How difficult was it for you to hold a frying pan

during the last week?
4 4 2

How difficult was it for you to button a shirt or
blouse during the past week?

4 4 2

Workly activities (1 always to 5 never)
In the past 4 weeks, how often were you unable

to do your work because of problems with
your hand(s)/wrist(s)

3 3 5

In the past 4 weeks, how often did you take
longer to do tasks in your work because of
problems with your hand(s)/wrist(s)

3 3 5

Pain (1 very mild to 5 very severe)
How often did the pain in your hands/wrists

interfere with your daily activities?
5 3 2

Describe the pain in your hand(s)/wrist(s) in the
past week?

5 4 2

Aesthetics (1 strongly agree to 5 strongly disagree)
I am satisfied with the look of my hands 1 1 1
The appearance of my hands interferes with my

normal daily activities
1 1 1

Satisfaction (1 very satisfied to 5 very dissatisfied)
In the past week, how satisfied were you with

the motion of your fingers?
5 3 2

In the past week, how satisfied were you with
the motion of your wrist?

5 4 2

Normalization 31.25% 37.5% 70.83%
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Case Report

A 19-year-old manwas referred to our hospital with a history of
intense pain localized at the right thumb basal joint for 1 year. The
pain was characterized as dull and persistent and was not relieved
with NSAIDs. During the first visit, the patient demonstrated
limited thumb opposition with a Kapanji score of 5, a weak pinch
test with 5-kg strength (20 kg on the other hand), and difficulty in
daily activities.20 His visual analog scale (VAS) was 7, and the
Michigan Hand Outcomes Questionnaire showed a value of 31.25%,
with a high compromission of daily activities and pain (Table 1, 2).21

X-rays were negative for pathology (Fig. 1). Magnetic resonance
imaging (MRI) showed an intense signal corresponding to the tra-
pezium and a diffuse edema of the surrounding tissue (Fig. 2). A
subsequent CT scan (Fig. 3) showed the typical image of the osteoid
osteoma, with the presence of the sclerotic nidus surrounded by a
cortical reaction. At this point, the patient was counseled on sur-
gery for enucleation of the tumor and grafting with bioglass.

For the surgical procedure, we accessed the tumor with an S
incision made on the radial volar side of the first ray. We deroofed
the trapezium, isolating the osteoid nidus and the sclerotic bone
through a trail of holes made by K-wires (Fig. 4) and taking care not
to interrupt the cortex of the trapezium. After enucleation of the
nidus with the help of curettes, we filled the bone defect with
bioglass mixed with fresh blood (Fig. 5). We reconstructed the
capsule, closed the wound leaving a drain, and applied a short arm
cast with the thumb included for 4 weeks. The lesion was sent for
definitive histological examination, which gave us the diagnosis of
osteoid osteoma (Fig. 6).

We followed up with the patient clinically and radiologically
monthly for the first 3months and at 1 year after surgery to rule out
exclude recurrence. In the follow-up, we reported the VAS, pinch
test, and Kapanji scores (Table 1). At the latest follow-up. the VAS,
Pinch test, and Kapanji scores improved (P < .05). For the subjective
evaluation of the functional and aesthetic outcomes, the authors
administered the brief Michigan Hand Outcomes Questionnaire to
the patient (Table 2). The brief Michigan Hand Outcomes Ques-
tionnaire global score showed slightly better, but not significant,
results at 30 days after surgery (37.5%, P ¼ .633), whereas it
significantly showed improvement at 60 days after surgery (70.83%,
P ¼ .01).

Discussion

Osteoid osteoma is a benign osteoblastic lesion accompanied
by severe pain relieved by salicylates and NSAIDs. It is frequent in
individuals aged 10e20 years and in males.3,5 The most common
locations are the femur and tibia, followed by the small bones of



Figure 1. X-ray examinations frommonths before and after surgery and at 30 days of follow-up. AeC Radiographs before surgery. The trapezium is quite similar in both hands, both
in the anteroposterior and lateral view. A Anteroposterior view showing the standard trapezium. B Okay sign view showing the normal trapezium. C Magnified view of the tra-
pezium. DeF Radiographs taken in the operating room at the end of the procedure with the cast including metacarpophalangeal joint. A hyperintense image of the trapezium is
observed, which is due to the active bioglass applied in the bone cavity. D Anteroposterior view showing the trapezium filled with bioglass. The trapezium appears hyperintense. E
Oblique view showing the trapezium filled with bioglass. F Magnified view of the trapezium. GeI Thirty days after surgery. The trapezium density is similar to that of the normal
bone, demonstrating how bioglass is going to integrate. Note that some parts of the active bioglass outside the trapezium will be absorbed in the following months. G Ante-
roposterior view showing the trapezium filled with bioglass. H Oblique view showing the trapezium filled with bioglass. I Magnified view of the trapezium. J One-year follow-up
(front view). The appearance of the trapezius is similar to that of a normal trapezius in terms of density and joint relationships with the other carpals. K One-year follow-up (lateral
view). The appearance of the trapezius is similar to that of a normal trapezius in terms of density and joint relationships with the other carpals.
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Figure 2. A Sagittal and B longitudinal views of the MRI examination performed before surgery. The bone aspect is better represented in the CT examination; in fact, the nidus,
sclerotic area, and erosion are not visible. The bone edema and flogistic perilesional tissues are visible on the MRI scan.

Figure 3. Computed tomography performed before surgery. The erosive aspect of the lesion in A longitudinal view and the nidus and sclerotic perilesional area in the B sagittal view
are shown. The CT examination is the most accurate imaging examination for suspecting osteoid osteoma.
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the hand, feet, and spine.3 It can be found in the bone cortex,
subcortical, intracortical, and intraperitoneal, and can rarely occur
with more nidi in 1 or more bones.3,22 The reason for remission
after the use of NSAIDs is that nidus osteoblasts display a diffusion
of cyclooxygenase-2, an enzyme important for prostaglandin
production, in particular prostaglandin E2.23 This enzyme is the
main cause of pain and explains why the tumor is so responsive to
cyclooxygenase-2 inhibitors (NSAIDs).24 This lesion can be
confused with osteoblastoma, a similar tumor of bigger size,
usually more than 1.5 cm.9,25 This tumor is characterized by
irregular sclerosis, and the nidus is not well-defined.26 It does not
typically regress and does not respond to NSAIDs.27 Another
important condition that can be confused with osteoid osteoma is
Brodie’s abscess.22 Plain radiographs are usually the first exami-
nations performed and can show a small radiolucent area, corre-
sponding to the nidus, surrounded by a sclerotic bone area.
However, if the tumor is intramedullary, it may not show the
surrounding bone sclerosis.28 The diagnosis of osteoid osteoma is
usually suspected when CT scans show the nidus. A highly specific
and sensitive finding in diagnosis is the presence of fine, low
density, linear, vascular channels surrounding the osteoid
osteoma.29 Furthermore, CT has better accuracy than plain radi-
ography and MRI.30,31 Magnetic resonance imaging is usually the
first examination performed and can show a small radiolucent
area, corresponding to the nidus, surrounded by a sclerotic bone
area. However, if the tumor is intramedullary located, it may not
show that surrounding bone sclerosis.28 Although not as useful, an
MRI examination can clearly show bone marrow edema and
periarticular fluid. Care must be taken because the reactive soft
tissue mass can be misinterpreted as a malignant tumor of the soft
tissue or osteomyelitis.32,33 Thus, MRI images should not be
assessed without CT and x-ray image references.34 Bone scintig-
raphy shows a vascular nidus in the arterial phase with a delayed
phase within the surrounding reactive bones; the nidus is usually
more intense, and the reactive bone is less intense; this is known
as the “double density sign,” and it is diagnostic of osteoid oste-
oma.35,36 In 2010, Bostan et al37 described a case of osteoid oste-
oma in a 25-year-old patient with a 12-month history of wrist
pain, which occurred particularly at night. The patient was
initially treated with orthoses and NSAIDs without success. At the
clinical examination, swelling was observed over the dorsoradial
aspect of the hand. CT examination showed the sclerotic nidus



Figure 4. Demolitive part of the surgery. A Drawing of surgical access. B Exposure of the tumor. C Deroofing. A trail was made through several drills performed with 1-mm K-wires.
D Isolation of the tumor. E Trapezium with bone loss. F Tumor size of 1.3 cm.

Figure 5. Reconstructive part made with bioactive glass. A Bioglass granules are mixed with fresh blood cells. B Filler of bone loss with bioglass granules. C Coverage of the granules
with glass bone putty (45S5 bioglass plus a binder made with polyethylene glycol and glycerol). D Complete application of bioglass. E Hand after surgery sutured with a drainage in
situ. F Short arm cast including the thumb.
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surrounded by a radiolucent osteoid tissue, and MRI examination
showed bone marrow edema associated with a focal lesion of the
trapezium hypointense. The patient was treated with excisional
biopsy, and after surgery, the patient had immediate pain
improvement, and no recurrence was observed in follow-up.37 In
2017, Park et al38 described an osteoid osteoma tumor in a 29-
year-old patient initially treated for calcification periarthritis
with several steroid injections until follow-up, debridement with
no effect, until an ulnar deviated x-ray examination showed a
sclerotic bone lesion, suspicious for osteoid osteoma and treated
with curettage. The patient experienced immediate improvement
in clinical pain and no recurrence at a 1-year follow-up. In 2017,
Roberts et al39 described a case of a 34-year-old woman with
osteoid osteoma initially confused with carpometacarpal arthritis.
In this case, an MRI scan showed a hypointense circular lesion
along the dorsal aspect of the trapezium, and a CT study was



Figure 6. The nidus as the well-defined area made of irregular bone trabeculae of different mineralization A, usually surrounded by the osteoblast cells B, is shown.
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conducted to better characterize the lesion. The lesionwas treated
with curettage, and the diagnosis was confirmed by histopathol-
ogy. After excision, the patient experienced complete pain relief
and did not have any recurrence.39 In this study, because of the
unusually large tumor size of 1.3 cm, we filled the bone loss with
bioactive glass to avoid donor morbidity in such a young patient.
There are many kinds of bioactive glasses, and we elected to use
GlassBONE (Noraker) in 2 different formulations, “granules” to fill
the bone defect and “putty,” a formulation with glycol poly-
ethylene and glycerol, which grants ligand property useful for
roofing the filled area.40 Bioglass is a bone substitute, first used in
hand surgery by Hench et al41 in 1967; it is a bioactive material
that can bond to the bone because of a specific chemical reaction.
A bioactive material does not cause minimal rejection, is recog-
nized as a biological material, and bonds with the tissue for me-
chanical interference. It is composed of silicon dioxide, calcium
oxide, sodium oxide, and phosphoric anhydride; the equilibrium
among these components makes the bioglass active. The gold
standard of bioactive glass is the 45S5 (comprising 45% of silicon
dioxide, 24.5% of sodium oxide, 24.5% of calcium oxide, and 6% of
phosphorus pentoxide).42 When the bioactive glass is in contact
with biological fluids, several chemical reactions cause silicon
hydrolysis, creating a silica gel layer similar to the bone hy-
droxyapatite (carbonated hydroxyapatite). The carbonated hy-
droxyapatite layer absorbs growth factors; these factors attract
the M2 macrophages that promote lesion healing and attract
staminal mesenchymal cells, which become the osteoblasts.43

This process starts generating and depositing proteins of the
extracellular bone matrix (collagen I).40,44 To conclude, bioactive
glass causes osteoblasts and osteocytes to spread along the glass
surface; this means that the material is mainly osteo-
conductive.45,46 In this study, after the tumor excision, the bone
loss had to be filled, and we chose a bioglass to avoid donor site
morbidity.
Conclusion

Analyzing the reports in the literature, we can conclude that
osteoid osteoma should be suspected when a patient presents with
long-lasting wrist pain with unclear diagnosis, associated with
radial side tenderness surrounding the thumb, night pain respon-
sive to NSAIDs, and negative x-rays. The approach has to start with
a clinical examination, including the Kapandji test, which shows a
reduction of thumb opposition compared with the contralateral
hand. Although x-rays can be negative, a CT scan can provide us
with themost accurate image of a nidus, whereas anMRI image can
show bone edema and surrounding tissue inflammation and
exclude other pathologies. A definitive diagnosis is made by
histological examination. In our opinion, the best treatment is the
curettage of the osteoid osteoma, avoiding trapeziectomy if the
carpometacarpal joint is not involved. If the lesion is larger in size,
bone grafting, bone substitutes, or bioglass can be useful. The pa-
tient typically shows pain relief after surgery and should be fol-
lowed monthly for 3 months after surgery, and at 6 months to a
year with a CT scan to rule out recurrence, then new clinical and
radiological control after 3months and a final control madewith CT
examination after other 6 months to exclude recurrence.
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