
M
B

a

S
K
ya
T2 Mapping Magnetic Resonance Imaging Encourages
an Arthroscopic Approach for Osteoid Osteoma in

the Acetabulum
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Abstract: Intra-articular osteoid osteoma (OO) is uncommon, especially in the hip joint. Delayed treatment may cause
early osteoarthritis; however, diagnosis and complete excision are often challenging. We describe the feasibility of the
combination of T2 mapping magnetic resonance imaging evaluation and arthroscopic excision of OO in the acetabulum. A
12-year-old boy presented with a 6-month history of hip pain. An undifferentiated tumor of the medial wall of the ac-
etabulum was suspected on radiographs and computed tomography. T2 mapping showed joint effusion, and the T2 value
of the acetabular cartilage just above the tumor was significantly high. These findings suggested OO in the acetabulum. An
arthroscopic excision was performed for biopsy and excision of the tumor to avoid damage to the normal cartilage and
growth plate. Histologic examination confirmed the OO. At 16 months’ follow-up, there was no evidence of recurrence.
This is the first report to evaluate intra-articular OO by T2 mapping and to treat it arthroscopically. Arthroscopic treatment
assisted by T2 mapping has excellent potential as a minimally invasive technique to enable us to approach the tumor from
the area of discriminative abnormal cartilage with minimal damage to the normal cartilage and surrounding tissue.
steoid osteoma (OO) is a benign osteoblastic tu-
Omor, representing 13% of all benign tumors, and
was described by Jaffé1 in 1935. It occurs mostly in
children and young adults and commonly arises in the
lower extremity. Intra-articular OO is less frequent
(10%), and only 1% to 3% of all cases are located in
the pelvic area. Delayed treatment of intra-articular OO
is known to damage the cartilage and cause osteoar-
thritis, so it is important to diagnose it in an early stage
and to achieve complete excision of the nidus or cell
death.2 The diagnosis of OO is usually possible from
typical clinical and imaging findings; however, in intra-
articular OO cases, these findings may be absent and
the diagnosis is often delayed for months or years.
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Recently, T2 mapping magnetic resonance imaging has
become a standard technique for evaluating articular
cartilage, and recent reports support the use of T2
mapping as an early marker of cartilage degeneration.3

We report the arthroscopic excision of OO in the ac-
etabulum in which T2 mapping was useful for diagnosis
and treatment. An otherwise healthy 12-year-old boy
presented with a 6-month history of persistent pain of
the left hip. On the first visit, he had limped badly and
physical examination showed limited range of motion.
All tests for serologic workup were within the normal
range. Radiographs and computed tomography (CT)
showed subcortical thickening and lysis in the medial
wall of the acetabulum (Figs 1A and 1B). Magnetic
resonance imaging and T2 mapping showed that there
was joint effusion, and the T2 value of the articular
cartilage of the acetabulum just above the tumor was
significantly high, which indicated edematous or
degenerative changes of the cartilage (Figs 1C and 1D).
These findings suggested OO in the acetabulum. The
decision was made to perform an arthroscopic biopsy
and excision of the tumor.

Surgical Technique
The patient underwent surgery in the supine position

on a traction table. The operative hip was positioned in
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Fig 1. (A) A plain anteroposterior
radiograph shows subcortical thick-
ening and lysis in the medial wall of
the acetabulum. The arrow indicates
the lesion. (B) CT coronal view. The
circle indicates the lesion, showing
the features of OO: a subcortical oval
lytic lesion with a nidus and 11-mm
diameter in the medial acetabulum.
(C) Preoperative coronal view on T2
mapping magnetic resonance imaging
of the hip, colored by color-mapping
software (BAUM, version 2D.1.16; Osaka
University, Osaka, Japan) because of
T2 value. Red indicates a high T2 value,
and blue indicates a low T2 value. (D)
The T2 value of the articular cartilage
above the lesion was higher, which
indicated the degenerative changes of
the cartilage.
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approximately 10� of flexion and abduction, with
approximately 30� of internal rotation. Fluoroscopy
was used preoperatively to locate the exact point for
introduction of an arthroscope and location of the tu-
mor. The 70� arthroscope and operating instruments
were inserted through the anterolateral portal and
midanterior portal, respectively, with Arthrogarde hip
access cannulas (Smith & Nephew, Andover, MA). On
initial visualization, the hip joint was filled with blood
clots, and severe synovial proliferation was noted
around the capsule and ligamentous teres (Fig 2A).
Meticulous synovectomy was performed with an abla-
tor (Dyonics Eflex monopolar radiofrequency probe;
Smith & Nephew) to obtain good visualization of the
acetabulum (Video 1). The articular cartilage above the
tumor attached to the acetabular fossa had become
discolored and thinned so that the location of the tumor
could be found immediately and the cartilage was easily
peeled off (Fig 2B). A dark cherry-red nidus was located
just beneath the cartilage and carefully picked up with a
grasper for pathologic examination, and the tumor was
then completely resected with motorized instruments
(Dyonics high-visibility sheath; Smith & Nephew) and
various sizes of straight and angled curettes (Figs 2C and
2D). A meticulous synovectomy and re-examination of
the location of the lesion were performed with further
curettage of the perilesional bone under fluoroscopic
guidance.
No surgery-related complications were observed. Path-

ologic analysis confirmed the diagnosis of OO. Immedi-
ately after surgery, the patient had complete pain relief
and rapid functional restoration. At 14 months after
surgery, clinically, the patient was asymptomatic and had
returned to full activities. Follow-up radiographs and CT
examination findings showed successful complete exci-
sion of the tumor, partial ossification of the nidus, and no
evidence of recurrence (Fig 3A). T2 mapping at 1 year
after surgery showed that the T2 value of the articular
cartilage of the acetabulum was decreased compared with
that before surgery (Fig 3B).

Discussion
OO is characterized by typical imaging findings and

local pain that is more frequent and severe at night,
which is relieved by nonsteroidal anti-inflammatory
drugs. On radiographs and CT, OO elicits an osteoblastic



Fig 2. (A) Arthroscopic findings
through the anterolateral portal with
the patient in the supine position
showed that there was severe synovial
proliferation around the capsule. An
intensive synovectomy was performed
with an ablator. (B) Arthroscopic find-
ings through the anterolateral portal
showed that there was severe synovial
proliferation around the ligamentous
teres, and the articular cartilage above
the tumor attached to the acetabular
fossa had become thinned. (C) The
nidus of the OO was located just
beneath the articular cartilage. The
fragile nidus was first carefully picked
up with a grasper for pathologic exam-
ination, and the specimens were then
completely resected. (D) The tumor was
completely resected with an ablator,
motorized instruments, and further
curettage. The location of the treatment
was then confirmed under fluoroscopic
guidance.
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response in surrounding bone and shows sclerosis
around the nidus. However, in some intra-articular
cases, it may present with clinical features that mimic
inflammatory synovitis and with atypical radiologic
findings such as lack of both sclerosis and periosteal
reaction. Given that Szendroi et al.4 reported that the
degree of accuracy in the diagnosis of intra-articular
lesions is 66%, it may be mistaken for other etiologies,
causing the diagnosis to be delayed for months or years.
As for the pathophysiology, OO’s relatively small size,

self-limited nature, and intracellular viral particles may
suggest an inflammatory process. Prostaglandins are
Fig 3. (A) Postoperative anteroposterior
radiograph obtained 16 months after
surgery. (B) The postoperative coronal
view with T2 mapping 14 months after
surgery showed that the T2 value of
the articular cartilage of the acetabulum
became lower comparedwith thatbefore
surgery.
thought to be implicated and linked to OO, and prosta-
glandins and other mediators are believed to provide a
common pathway for pain generation. Besides, especially
in intra-articular OO, Kawaguchi et al.5 reported that
cyclooxygenase-2 protein produced by nidal osteoblasts
released into the joint activates the arachidonic acid
metabolism pathway and these changes are responsible
for the development of osteoarthritis.
For the treatment of OO, surgery has remained the

standard treatment in cases in which the nature of the
lesion is in doubt, although less invasive methods such
as CT-guided radiofrequency ablation (RFA) are



Table 1. Indication, Contraindications, Pearls, and Pitfalls

Indication Contraindications Pearls Pitfalls

Intra-articular OO Juxta-articular lesion Use T2 mapping to approach from the
area of discriminative abnormal
cartilage.

Unless image evaluation is not used,
damage to the normal and
triradiate cartilage will occur.

Some intramedullary cases An intensive synovectomy is needed
to avoid osteoarthritis.

Capsulotomy before ablation of the
capsule may cause bleeding from
the synovium.

Fluoroscopic guidance is helpful for
detecting the lesion and further
curettage.

There are some issues associated with
hip arthroscopy: complications
may be encountered, and the
procedure is technically
demanding.
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gaining popularity.6 Especially in intra-articular cases,
medical treatment may appear difficult because of the
critical location of the tumor. Even with RFA, there is a
possibility of thermal damage to the articular and
triradiate cartilage, and the risk of recurrence increases
if the patient is a child and the size of the tumor is over
10 mm.7

In our case the radiographs and CT findings could not
provide accurate differentiation of the tumor; however,
T2 mapping showed an inflammation or degenerative
change of the cartilage just above the tumor, which
suggested the diagnosis of OO in the acetabulum. Direct
arthroscopic visualization allows histologic confirma-
tion, synovectomy of concomitant synovitis for the
prevention of joint degeneration, and complete excision
of the tumor with minimal damage to the surrounding
tissue.8 Furthermore, the major advantage of arthros-
copy for OO is that synovectomy of concomitant
synovitis and tumor excision can be performed
together. Besides, T2 mapping enabled us to approach
the tumor from the area of discriminative abnormal
cartilage so that tumor resection could be performed
with minimal disruption to the normal cartilage. At 14
months after surgery, follow-up radiographs and CT
examination findings showed successful complete
excision of the tumor without any evidence of recur-
rence. Furthermore, T2 mapping showed cartilage
healing of the acetabulum.
This is the first report of the arthroscopic treatment

and evaluation of intra-articular OO in the acetabulum
by T2 mapping. There are some problems and limita-
tions in this study. In our case it was easy to identify
and excise the lesions because they were located in the
medial wall. However, in some intramedullary cases, it
may not always be possible to visualize the lesion
through arthroscopic examination; therefore other
treatment options such as CT-guided RFA should be
considered (Table 1). Despite our limited experience,
we believe that arthroscopic treatment assisted by T2
mapping comprises a minimally invasive technique that
allows tumor excision with concomitant synovectomy
that minimizes damage to the normal cartilage. The
achieved result is encouraging, showing that T2 map-
ping may be a useful technique for diagnosis and
treatment of this pathology.
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