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mimicking osteoblastoma: a case
report with literature review
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Abstract

Osteoid osteoma is a benign osteoblastic bone lesion, characterized by nocturnal pain alleviated by salicylates or

nonsteroidal anti-inflammatory drugs. This tumor distinctly affects the long bones, typically the femur or tibia and is

rarely located in the ribs. Usually, this tumor is usually diagnosed by computed tomography or magnetic resonance

imaging, but F-18 fluoro-deoxyglucose positron emission tomographic (FDG-PET)/computed tomography is usually

negative and is not used for diagnosis. We recently encountered a case of an osteoid osteoma located in the rib of

44-year-old Asian male with strong FDG uptake as high as 12.0 at the maximum standardized uptake value at FDG-PET/

computed tomography. His computed tomography and magnetic resonance imaging showed osteosclerosis, bone

marrow edema, and edema of surrounding tissues not only in the bone with nidus but also in the adjacent bone, and

pathological findings showed strong infiltration munched radiology. Strong FDG uptake mimicking osteoblastoma.

Osteoid osteoma with strong FDG uptake suggested a strong inflammatory response.
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Introduction

Osteoid osteoma (OO) is a painful, osteoblastic bone

lesion, benign in nature, and which could be described

as a nidus of osteoid tissue (unmineralized bone

matrix). OO contributes to 10% of all benign bone

tumors. This tumor is mostly seen between the ages

of 7 and 25 years and has a predilection toward

males.1 OO is characteristically known for nocturnal

pain that is relieved by salicylates or nonsteroidal

anti-inflammatory drugs (NSAIDS).2 OO distinctly

affects the long bones, typically the femur or tibia

and is rarely located in the ribs. Less than 1% of all

OO are found in the ribs and several cases of rib OO

are currently published in the literature.3 OO is usually

diagnosed using computed tomography (CT) or

magnetic resonance imaging (MRI). F-18

fluoro-deoxyglucose positron emission tomographic
(FDG-PET)/CT is usually used to distinguish OO
from malignant bone tumors as it is usually FDG-
negative. Herein, we present a case of rib OO with
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strong FDG uptake and osteosclerosis of not only the
affected rib but also the surrounding ribs.

Case report

A 44-year-old Asian male patient presented with a two-
year history of pain in the medial part of his left scap-
ula. An abnormality in the shadow of the fourth right
side was seen on a chest radiograph (Fig. 1). CT scan
showed a 10-mm-sized circular translucent lesion in the
right fourth rib. The lesion contained an intracortical
calcified nidus surrounded by osteosclerosis. In addi-
tion, the osteosclerotic change was predominantly seen
in the dorsal/ventral side of the fourth rib and of the
surrounding ribs (Fig. 2(b), arrows).

Blood tests showed slightly high values of CEA 5.5
ng/ml (normal range: <5.0 ng/mL). MRI and F-18
FDG-PET/CT scan were performed to rule out malig-
nant diseases, including metastatic tumors. MRI
showed nonuniform high signal on fat-suppression
T2-weighted image (T2WI) (Fig. 3(a), arrow) and low
signal on T1WI (Fig. 3(b)). The surrounding soft tissue
showed a low signal at T1WI and a high signal at
T2WI, suggesting edematous changes. Fat-
suppression T2WI showed bone marrow edema in the
fourth rib that had lesions, and bone marrow edema on
the upper and lower adjacent ribs (Fig. 3(c)). PET/CT
scan also showed FDG uptake within the nidus, and
the SUV max (maximum standardized uptake
value) was as strong as 12.0 (Fig. 4). No significant
accumulation was found in the curability changes
around the nidus.

Following this, a partial resection of right fourth rib
was performed for diagnostic and analgesic purposes.
Surgical specimens (Fig. 5(a)) showed a round lesion of
a little over 1 cm, consistent with the nidus on CT. On
pathological examination, the nidus had patchy osteo-
sclerotic lesions and irregular anastomotic calcified tra-
beculae, surrounded by swollen osteoblasts without
atypical cell (Fig. 5(b)). Based on these findings, the
diagnosis of OO was made. Over than the above, the
inflammatory cells and mesenchymal cells were seen
around the fourth intercostal muscle and the parietal
pleura, in a state that involved the adipose tissue and
skeletal muscles accompanied by edematous fibrosis
(Fig. 5(c)).

After treatment, the patient was doing well and was
discharged. There was no recurrence of symptoms at
the 18-month follow-up examination.

Discussion

Imaging findings of OO show thickening and harden-
ing of cortical bone on plain X-rays, showing a nidus
with a diameter of several mm to 1 cm, and circular to

oval, uncalcified transparent images. In the center, the
old part may be calcified and recognized as a hardened

image. X-ray even if it is not clear, CT makes it easier
to detect a nidus.4 The MRI appearance of OO is var-
iable, commonly exhibiting low to intermediate signal

intensity on T1WI and heterogeneous high signal inten-
sity on T2WI and fat-suppression T2WI.5–7

Perilesional sclerosis is seen as fusiform low signal
with both T1WI and T2WI. MRI typically shows an
intense surrounding bone marrow and soft tissue

edema.8

In this case, the CT and MRI were consistent with

the above findings and were typical imaging findings.
We suspected OO first, although raising differential
diseases (osteomyelitis, Langerhans cell histiocytosis,

and bone metastasis). The diagnosis was not difficult,
but there were two peculiar and characteristic findings,

that is, it showed a high FDG uptake and caused osteo-
sclerosis in the nearby ribs.

Osteoblastoma is a similar disease to OO, and both
are pathologically identical and difficult to distinguish.
Osteoblastoma typically has a lesion size of 1–2 cm or

larger, with inconspicuous surrounding osteosclerosis
and a weak effect of NSAIDs on pain.9 In this case,
the size was 1 cm, which is relatively large for OO, but

osteosclerosis was conspicuous, and NSAIDs reduced
pain, so OO was diagnosed.

FDG is not the recommended PET tracer because
OO is normally FDG-negative, although some OOs

may show increased FDG uptake. Three cases of OO
with FDG uptake were found, FDG uptake was about
SUV max 4–9.10,11 In this case, SUV max was as high

as 12, but there was no report showing stronger FDG

Fig. 1. Chest X-ray. Increased concentration is observed in the
right fourth rib (arrow).
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Fig 2. Noncontrast-enhanced CT scans. (a) Noncontrast-enhanced CT scan (Bone condition, window level (WL) ¼.500 Hounsfield
Unit (HU), window width (WW)¼ 2500 HU), axial image. (b) Noncontrast-enhanced CT scan (Bone condition, WL¼500 HU,
WW¼2500 HU), sagittal image. CT scan showed a 10-mm-sized circular bone translucent image is observed on the right fourth rib,
with small calcification inside (a, arrow). The lesion contained an intracortical calcified nidus and was surrounded by sclerosis. A
sclerotic change is observed in the surrounding bone (b, arrowhead), and an increase in the surrounding soft tissue concentration and
the pleural thickening are observed.

Fig 3. Magnetic resonance imaging. (a) Fat-suppression T2WI, axial image (Repetition Time (TR)¼3000 ms, Echo Time (TE)¼89 ms).
(b) T1WI, axial image (TR¼534 ms, TE¼12.5 ms). (c) Fat-suppression T2WI, Sagittal image (TR¼9592 ms, TE¼100.4 ms). MRI
showed non-uniform high signal on fat-suppression T2WI (a, arrow) and low signal on T1WI (b, arrow). The surrounding soft tissue
showed a low signal at T1WI and a high signal at T2WI, suggesting edematous changes. Fat-suppression T2WI showed bone marrow
edema on the fourth rib with lesions, and bone marrow edema on the upper and lower ribs (c, arrowhead).

Fig 4. FDG-PET/CT. (a) Maximum intensity projection (MIP) image. (b) PET/CT fusion image. Combined FDG PET/CTwas per-
formed on a 16-multi-detector row CT (MDCT) scanner (Biograph 6 PET/CT, Emotion 16 CT, Siemens). Approximately 270 MBq of
18-F-FDG was administered intravenously as a bolus, and imaging was performed 60 minutes later. FDG-PET showed a strong FDG
uptake as SUV max 12.0.
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accumulation than this case. It currently remains
unclear, which cells are responsible for FDG uptake
in OO since autoradiography studies have not yet
been performed. Since osteoblasts and activated
inflammatory cells are present in OO, both could be
the reason for positive FDG imaging. FDG uptake
may correlate with pain or “activity” of OOs. In this
case, it is presumed that there was more active inflam-
mation than the normal OO.

In addition, unusually in this case, osteosclerosis
was observed not only in the bone with a nidus but
also in the surrounding tissues. To the best of our
knowledge, there are some reports of rib OO in the
literature; however, we were unable to find a report
of OO of the rib with osteosclerosis of the surrounding
bone. Only one case of OO in the metatarsal bone
reported osteosclerosis in the bone adjacent to the
affected metatarsal bone similar to what was observed
in our case.12 Although it is well known that osteoscle-
rosis is present around a nidus in OO, there is limited
focus on the mechanism of osteosclerosis. In OO, the
nidus produces prostaglandin E2 (PGE2), which is not
produced by the surrounding bone tissue, and this sub-
stance is responsible for the bone pain.13 PGE2 is
known to induce significant increase in bone forma-
tion, bone mass, and bone strength when administered
systemically or locally within the skeleton.14–16 It is
possible that PGE2 produced from the nidus diffused
to the surrounding tissue causing osteosclerosis of the
adjacent cortical bone, inflammation in the surround-
ing soft tissue and thickening of the cortical bone adja-
cent to the lesion like in our case. In support of the
above, pathological findings showed infiltration of
mesenchymal cells and inflammatory cells in the sur-
rounding tissues to involve adipose tissue and skeletal
muscle, and the pleural membrane was also strongly
fibrotic. There was infiltration of inflammatory cells

and infiltration of mesenchymal cells. From the

above, a strong pathologically inflammatory reaction

was suggested.
In this case, FDG-PET/CT also showed strong

uptake in the nidus. Radiographic images and histo-

pathological images showed a widespread inflammato-

ry response. As the reason for admitting strong FDG

uptake at FDG-PET/CT, we suspect strong inflamma-

tion, and the production of PGE2 in a larger amount

than usual was considered as the background.
In conclusion, we presented a case of OO of the rib

with strong FDG uptake mimicking malignancy, sug-

gested a strong inflammatory response.
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Fig 5. Pathological examination. (a) Surgical specimen. (b) Nidus, hematoxylin and eosin stain �20. (c) Parietal pleura, hematoxylin
and eosin stain �20. Surgical specimens (a) show a round lesion of a little over 1 cm that is visually demarcated (a, arrow), consistent
with nidus on CT. The center shows patchy osteosclerotic lesions and irregular anastomotic trabeculae with calcification, surrounded
by swollen osteoblasts (b, arrow). The parietal pleura with the fourth rib had inflammatory cells and mesenchymal cells and a lot of
fibrin fiber (c).
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