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Abstract We present two cases of
osteoid osteoma in adolescent
boys. The lesions were located in
the proximal metaphysis of the
right tibia and left femoral
diaphysis respectively. Doppler
duplex color study demonstrated
clearly the highly vascular nidus
and its feeding artery in one case
and only the feeding artery in the
second. We believe these are the first
descriptions of osteoid osteomas
assessed with Doppler duplex color,
which was also used as guidance for

the percutaneous localization and
biopsy.
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Introduction

Osteoid osteoma is a distinctive be-
nign lesion of unknown origin, which
contains a highly vascular central ni-
dus, surrounded by a zone of reactive
sclerosis [1].

Its radiographic, cross-sectional
imaging, angiographic and scinti-
graphic features have been widely
described in the literature. However,
the ultrasound characteristics of this
tumor, as in other bone lesions, have
hardly been described.

We report the color Doppler
characteristics of two osteoid osteo-
mas which, to our knowledge, have
not been described in the literature.
We explore the possibility of using
this technique as a guide for percu-
taneous localization or biopsy.

Case reports

Case 1

An otherwise healthy 16-year-old
male, presented with a 2-month history
of chronic pain in his right popliteal
space. The pain was slightly worse at
night and partially relieved with non-
steroidal anti-inflammatory drugs. On
physical examination the patient had
moderate limitation of flexion in his
right knee. Radiography showed a 1-
cm radiolucent, ovoid cortical lesion in
the posterior margin of the proximal
metaphysis of the right tibia, with little
surrounding sclerosis (Fig. 1A). CT
depicted the same findings: a small
subperiosteal lytic lesion with mild
peripheral sclerosis, slightly expanding
the thinned cortex without break
through (Fig. 1B). T2-weighted MRI
(gradient sequence: TR/TE=825/25,

FA=25�) showed an isointense lesion
with extensive peripheral edema (not
shown).

Ultrasound examination of the
popliteal area was performed, and the
lesion was observed as an irregularity
of the cortical bone, surrounded by an
echogenic area due to edema (Fig. 1C).

On color Doppler duplex study a
Doppler signal was found within the
cortical irregularity with clear pul-
sating flow (Fig. 1D). The spectral
analysis showed an arterial curve of
middle resistivity.

Ultrasound-guided percutaneous
biopsy was performed, with a 14-G
trephine needle (Ostycut, Angiomed,
Germany) under standard aseptic and
anesthetic technique after i.v. sedation
(2 mg midazolam) (Fig. 1E). Patho-
logic diagnosis revealed an osteoid
osteoma. The biopsy was not espe-
cially painful or bloody and there were
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Fig. 1A±E Case 1. A Radiograph shows a
geographic radiolucent lesion (arrows) in
the posterior margin of the right proximal
tibial metaphysis. B Unenhanced CT scan
shows a 1-cm well-defined cortical lytic le-
sion, with scarce surrounding sclerosis. The
cortex was thinned and slightly expanded,
but not disrupted. C Comparative sagittal
ultrasound scan of both popliteal spaces. On
the right, there is cortical irregularity. The
echogenic area represents intense peripheral
edema. D Doppler duplex color study shows
arterial spectral imaging within the nidus.
E Percutaneous needle (arrows) biopsy was
performed with ultrasound guidance

no complications. Percutaneous nidus
ablation was not attempted and the
patient was operated. The histological
diagnosis was confirmed at surgery.

Case 2

A 17-year-old male complained of
diffuse pain in his left knee. An MRI

study of both knees was performed
and read as normal. The patient con-
tinued to complain of pain at a higher
level. Radiography of both legs re-
vealed extensive sclerosis on the lat-
eral margin of his left femoral meta-
physis, with a small central notch
(Fig. 2A). CT showed important
sclerotic reaction, with a 3-mm nidus
in it. Ultrasound study showed irreg-
ular cortex in the affected area and
interruption of the cortex corre-
sponding to the notch observed on the
radiograph (Fig. 2B). On the Doppler
duplex color study an arterial vessel
was seen entering the notch. The
spectral characteristics were exactly
as in the previous case (Fig. 2C). The
nidus and surrounding edema could
not be seen.

An ultrasound-guided wire local-
ization of the ªnotchº was performed
just before surgery (Fig. 2D), to fa-
cilitate finding it at surgery and to
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avoid ablation of normal bone. A
standard breast localization wire was
placed under echo Doppler guidance.
We inserted the tip of the localization
wire just next to the notch. The pa-
tient went to the operation room with
the inserted wire fixed with a surgical
bandage and wrapped with sterile
wraps. The wire helped the orthope-
dic surgeons to find the tiny nidus
surrounded by an intense sclerotic
reaction. The pathologist confirmed
the presence of osteoid osteoma in
the excised piece.

Discussion

Osteoid osteoma is a common benign
bone tumor, which was first identi-
fied as a distinct pathologic entity by
Jaffe in 1935 [2].

The clinical and radiographic fea-
tures of osteoid osteoma have been
well described [1, 3, 4].

The nidus of osteoid osteoma is
typically highly vascular. Because of
this marked vascularity, a hypertro-
phic artery feeds the nidus. The latter
characteristic has been used to dem-
onstrate and diagnose osteoid osteo-
ma on angiography and scintigraphy.

Several techniques have been de-
scribed for preoperative nidus local-
ization to ensure its complete re-
moval. Steinberg et al. reported the
placement of a 0.0028 mm C wire
over the nidus with CT guidance [5].
Other authors have advocated the
preoperative administration of radio-
active isotopes that become concen-
trated in the nidus and localized with
a probe intraoperatively [6]. Ziegler
and Scheid reported a case in which
preoperative localization was carried
out with an Ackerman needle dipped
in methylene blue, and a 2-mm hole
was bored in the cortical bone over-
lying the nidus [7].

A D

B C

Fig. 2A±D Case 2. A Radiography of
left femur shows metaphyseal sclerosis with
a small notch (arrows). B Ultrasound
exam shows the irregular cortex of the left
femoral metaphysis and the notch (arrows).
C Doppler duplex color analysis demon-
strates an arterial vessel entering the notch
(arrows). D Ultrasound-guided, wire local-
ization: radiological verification
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In case 2, a standard localization
wire was used, typically employed in
preoperative localization of breast
lesions. This procedure is cheap, easy
to perform, and widely available.
While we chose to use ultrasound
guidance, due to our personal expe-
rience and preference, CT-guided
wire placement can also be used.

Newer methods of imaging-guided
ablations of these tumors have been
described in recent years, using dif-
ferent kinds of needles and drills, all
of them under CT guidance [8±11].
Because of our limited experience we
did not attempt to percutaneously re-
move the nidus. However, we believe
CT would be the preferred imaging
technique for this purpose. Due to the
capability of Doppler to provide a
visual representation of vascular
flow, this technique can be used to
assess the vascularity of the nidus and
its feeding artery to guide nidus lo-
calization.

In the first case, the Doppler signal
clearly depicted not only the feeding
artery, but also the nidus. The clear
Doppler signal within the nidus was
probably due to its peripheral loca-
tion and thin margin.

In both cases, we performed
comparative Doppler duplex color
ultrasound scan of the contralateral
extremity and failed to observe a
bone feeding artery, which could be
confused with the artery that feeds
the nidus.

We did not perform measurements
such as a peak systolic or telediastolic
velocity, or any index. However, the
morphology of the spectral analysis
showed arterial flow of middle re-
sistivity in both cases.

Although more experience is
needed, identification of the highly
vascular nidus or the feeding artery
could help differentiate osteoid os-
teoma from other lesions, such as
Brodie's abscess and Langerhans
cells histiocytosis [3], where a central
vascular area and hypertrophied ar-
terial vessel are absent.

We have studied two additional
cases with radiologic findings and
symptoms suspicious for osteoid os-
teoma. In these, an exhaustive
Doppler duplex color study failed to
show any pathologic vessels or flow
within the lesion. The final diagnosis
in these cases was osteomyelitis and
fibrous cortical defect, respectively.

In conclusion, the ability of color
Doppler duplex ultrasound to detect
subtle changes in the vascular flow,
which typically occurs in osteoid os-
teoma, allows wire localization and
percutaneous treatment of osteoid
osteomas, especially if peripherally
located. More experience is needed to
demonstrate the usefulness of this
technique in detecting and diagnosing
osteoid osteoma. We encourage ra-
diologists to use this cheap, non-in-
vasive and radiation-free technique in
similar lesions to those described
herein.

Note added in proof. Since acceptance of
this paper, the authors have used ultrasound
to demonstrate a feeding artery in an addi-
tional osteroid osteoma located in the tibia
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