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Abstract

Background: Osteoid osteoma is a painful benign skeletal tumour of unknown aetiology. Most often it occurs in
the long bones of extremities and responds well to nonsteroidal anti-inflammatory medications. However, unusual
localization and atypical presentation of this tumour might present a diagnostic challenge, especially if symptoms
mimic that indicative of juvenile spondyloarthritis.

Case presentation: A misdiagnosed ten-and-a-half-year-old girl with osteoid osteoma involving the distal phalanx
of a little finger is presented. Her initial symptoms were pain and swelling of the little finger resembling dactylitis,
while various imaging modalities showed signs of tenosynovitis, indicating a possible development of juvenile
spondyloarthritis. Several trials of different non-steroid anti-inflammatory drugs gave no satisfactory results and
ultrasound guided triamcinolone-hexacetonide injection provided only a short relief. Finally, almost three years after
initial presentation, persistent clinical symptoms warranted repeated imaging that raised suspicion of an osteoid
osteoma. Directed treatment with surgical intervention led to almost immediate and complete resolution of her
symptoms.

Conclusions: Osteoid osteoma should be suspected in case of a tender swelling of a digit in children and adolescents,
regardless of initial imaging findings and clinical presentation. Early diagnosis and treatment of this benign condition
can have a substantial impact on quality of life of patients and their families and protect them from many unnecessary
diagnostic procedures and treatment.
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Background
Osteoid osteoma (OO) is the third most common be-
nign bone tumour typically found in children, adoles-
cents, and young adults between 10 and 35 years of age
[1, 2]. It accounts for approximately 3% of all primary
bone tumours, and has a strong male predilection (male
to female ratio 3:1) [3]. Histologically it is characterized
by a network of dilated vessels, osteoblasts, osteoid, and
woven bone which comprises a central nidus surrounded
by a rim of reactive osteosclerosis [3]. Radiographically,
a lytic lucent area less than 1.5 cm in diameter is most
commonly demonstrated, making it hard to notice, espe-
cially in the early stage of the disease [1, 4]. The most

common localization of such lesions are the long bones
of lower limbs, while OO in the distal finger phalanx has
been rarely reported [5–22]. The typical clinical presen-
tation of OO includes progressively increasing pain that
is worse at night and responsive to non-steroid
anti-inflammatory drugs (NSAIDs). Nevertheless, sub-
stantial variations have been described, causing a delay
in diagnosis, inadequate treatment, and persistence of
symptoms, particularly when regions other than the
lower limbs are involved [17, 23]. With fingers affected,
the clinical features might mimic dactylitis, sausage-like
tender swelling of one or more digits extending beyond
the joint margin [24]. Commonly, dactylitis is associated
with juvenile spondyloarthritis, group of chronic rheum-
atic diseases seen in paediatric population more often
than any of the bone tumours [25].
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The aim of our report is to address the diagnostic pit-
falls observed in atypical OO and emphasize OO as a
possible cause of long-lasting symptoms resembling
those seen in juvenile spondyloarthritis.

Case presentation
A ten-and-a-half-year-old girl presented to her primary
care physician with a three-month history of swelling
and pain in the distal part of the small finger of her left
hand. The pain was most intense during movement and
palpation, although occasionally it was present at rest as
well. There was no history of preceding trauma, acute
infection, or fever. Initial physical examination showed a
thickened distal phalanx of the affected finger without
motion restrictions. Initial radiograph showed normal
bone structure and mineralization, without signs of frac-
ture or other pathology (Fig. 1 a and b), and primary
care physician suggested activity restriction. In the fol-
lowing five months, the pain became more prominent,
without daily variations, and she was referred to a paedi-
atric orthopaedic surgeon who suspected glomus tumour
and ordered a magnetic resonance imaging (MRI) of the
affected finger along with expanded laboratory workup.
All laboratory findings, including CBC, CRP, ESR,
rheumatoid factor, and antinuclear antibodies, were
within the normal range. MRI showed a hyperintense
signal on proton density fast spin echo sequence correl-
ating with soft-tissue swelling surrounding distal phalanx
(Fig. 1 c and d). These features were characterized by
the radiologist as trauma or tenosynovitis. Ibuprofen
trial was recommended and the patient initially reported
slight reduction of swelling and pain, soon followed by
subsequent deterioration. Finally, paediatric rheumatolo-
gist was consulted. The initial musculoskeletal ultra-
sound (MSUS) examination showed increased
power-Doppler activity in the distal part of the affected
finger with no effusion in the distal interphalangeal joint
(DIP), and a cyst-like formation connected to the exten-
sor tendon, giving the impression of tenosynovitis. La-
boratory workup remained unremarkable. Due to
persistent clinical and imaging findings suggestive of
dactylitis, the diagnosis of juvenile spondyloarthritis was
suspected. MSUS-guided triamcinolone-hexacetonid in-
jection was administered in the cyst. The injection, along
with an oral indomethacin trial, resulted in a slight re-
duction of the swelling. Nevertheless, the pain persisted,
affecting the quality of sleep and activities of daily living.
Short courses of various other NSAIDs were attempted,
with no satisfactory results, so another consultation with
paediatric orthopaedic surgeon was requested, nearly
two years after the initial presentation. Clinical symp-
toms were still suggestive of dactylitis, with distal phal-
anx swelling and associated increase in size of the nail
bed with pain on palpation (Fig. 2). Again, distal phalanx

neoplasm was suspected and new radiographs and MRI
were ordered, along with radionuclide skeletal scintig-
raphy with Technetium 99m-MDP. At this point, two
years after the initial radiographs, the newly-obtained ra-
diographs of the left fifth finger showed diaphyseal wid-
ening of the distal phalanx with a central radiolucent
zone. MRI findings were consistent with the radiographs
and showed a small oval-shaped sequestrum measuring
3mm in diameter on the dorsal aspect of the distal phal-
anx, along with the initially-described hyperintensity of

Fig. 1 Initial radiographs of the left small finger distal phalanx in
the anteroposterior (a) and lateral (b) view. Bone structure and
mineralization is unremarkable and no signs of pathology are
present. Magnetic resonance imaging of the left little finger in
proton density fast spin echo sequence in the coronal (c) and
sagittal (d) plane. Signal hyperintensity in the area of the distal
phalanx, with no bone lesions is observed. These findings correlate
with soft-tissue oedema medial, lateral and dorsal to distal phalanx
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the surrounding tissue. Radionuclide skeletal scintigraphy
with Technetium 99m-MDP showed increased radio-
nuclide uptake in the distal phalanx/DIP joint of the af-
fected finger in all three phases of the bone scan, a finding
most typical for juvenile spondyloarthritis (Fig. 3 a to f).
OO was finally suspected. After thorough preoperative
planning, the patient underwent surgical exploration and
excisional biopsy. A longitudinal skin incision was made
over the dorsal aspect of the distal phalanx of the left
small finger. The distal interphalangeal joint was exposed
together with the extensor tendon insertion, which dem-
onstrated the presence of inflammatory changes. In order
to better visualize the distal phalanx, the nail plate was re-
moved. The dorsal aspect of the distal phalanx was clinic-
ally inflamed with prominent red discolouration in an area
measuring 4mm in diameter. Following the bone corticot-
omy, a complete excisional biopsy of this area was per-
formed, with specimen sent for pathological examination.
The early postoperative course was uneventful with al-
most immediate pain relief in the finger. Pathology report
returned positive for OO, describing the nidus within
bony trabeculae surrounded by fibrovascular connective
tissue. Three months after the surgery, the patient was
pain-free with full range of motion of the involved finger.
At the most recent four year postoperative follow up,
there was no evidence of local recurrence, and the patient
was symptom-free.

Discussion and conclusions
The presented case of OO at an unusual localization
with an atypical presentation took almost three years to
be correctly diagnosed and treated (Additional file 1). In
the majority of cases, OO is much easier to diagnose

based on localization and clinical presentation. However,
without typical signs and symptoms it may present a
great burden to both the patient and family as well as
the physicians involved. Clinically, a painful fingertip
swelling may represent a heterogenous group of differ-
ential diagnoses including but not limited to trauma,

Fig. 2 A preoperative photograph comparing distal part of the right
and left small finger in dorsal view. On the left small finger,
distal phalanx swelling and increase in the size of the nail bed
give the appearance of a “sausage digit”, or dactylitis

Fig. 3 A follow up radiographs of the left small finger distal phalanx
in anteroposterior (a) and lateral (b) view obtained two years after
the symptoms begun. Diaphyseal distal phalanx widening and a
central radiolucent zone are observed. Magnetic resonance image of
the left small finger in proton density fast spin echo sequence in
coronal (c) and sagittal (d) plane. Signal hyperintensity in the area of
the distal phalanx that correlate with soft-tissue oedema is observed.
On the dorsal aspect of the affected phalanx, a hypointensive oval
lesion with no signs of cortical destruction is observed. These findings
resemble an osteoid osteoma or sequestrum. An image of hands
radionuclide skeletal scintigraphy with Technetium 99m-MDP report in
two projections palmar (e) and dorsal (f). Increased radionuclide
uptake in distal phalanx/interphalangeal joint of the affected finger
is predominantly observed in the dorsal projection
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whitlow or paronychia, osteomyelitis, glomus tumour,
subungual exostosis, arthritis, soft tissue rheumatism
(e.g. tenosynovitis), and OO [11, 15, 26]. Therefore, the
average delay of more than two years between the on-
set of symptoms and the first special investigations
have been reported in cases of OO in the distal finger
phalanx [11].
While uncommon, other cases of OO of the distal

phalanx have been presented in children around 10 years
of age. However, all cases share similar clinical presenta-
tions with nail hypertrophy, local enlargement and night
pain as the main symptoms [6–10]. In our case, OO
caused pain and swelling of distal finger phalanx that ex-
tended beyond the borders of the osseous structures,
giving an appearance of a “sausage digit”, commonly re-
ferred as dactylitis. This finding is not very common in
children, and when tuberculosis, infection or sickle cell
crisis are excluded in majority of cases dactylitis is asso-
ciated with juvenile spondyloarthritis [27–29].
In our patient, three imaging modalities (MSUS, MRI,

skeletal scintigraphy) demonstrated characteristic signs
indicative of juvenile spondyloarthritis, although no
other joint and/or enthesis was involved, and despite no
family history of HLA-B27-associated diseases. There-
fore, after several years of follow up with persistent
symptoms, and without adequate response to NSAIDs
or intraarticular glucocorticoids, re-evaluation by a sec-
ond paediatric orthopaedics was suspicious for another
pathology. Finally, three years after the initial symptoms
and various, mostly inadequate treatment trials, repeated
imaging led to the diagnosis of OO of the distal phalanx
as a possible cause of the disturbances.
Although OO and rheumatic diseases have almost

completely different underlying mechanisms, they do
both share excessive production of prostaglandins at the
affected site and therefore benefit from NSAIDs treat-
ment. Nevertheless, several reports demonstrated that
conservative management with NSAIDs may take years
before the OO is resolved [30–32]. Therefore, it is not
surprising our patient did not achieve sustained remis-
sion with this treatment modality.
The other dilemma elicited in our case is the sensitiv-

ity and specificity of various imaging modalities in the
assessment of OO. While in the vast majority of cases
OO can be easily identified with plain radiographs, com-
puted tomography (CT) scans, MRI and/or skeletal scin-
tigraphy, there are some areas of the skeleton, including
spine, femoral neck and small bones of hands and feet,
that are difficult to assess [33, 34]. Although dynamic
contrast-enhanced MRI has been suggested as being use-
ful to detect and to differentiate this tumour from
OO-mimicking lesions, longstanding literature still sup-
ports thin-section CT as the most specific imaging study
[17, 35, 36]. Besides the unexpected localization, the

small size of the tumour (typically less-than 1.5–2 cm)
could also be a cause of misdiagnosis [37]. Finally, recent
literature also gives an argument in favour of the diag-
nostic riddle concerning atypical OO, with major issues
being prolonged impairment and overtreatment [37].
In conclusion, we would like to emphasize OO as a

possible cause of a tender swelling of a digit, a symptom
more commonly seen in juvenile spondyloarthritis. Al-
though OO is a benign disease, it might represent a
diagnostic and treatment challenge for paediatric rheu-
matologists, indicating the need for consultation with
other specialists, including the paediatric orthopaedics.

Additional file

Additional file 1: Timeline for case report entitled “Unusual localization
and presentation of osteoid osteoma mimicking juvenile spondyloarthritis: a
case report.” (PDF 53 kb)
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