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Osteoid osteomas are self-limiting, benign, bone-forming
neoplasms.1,2 First described by Jaffe in 1935,3 these lesions
are common and account for 10 to 12% of all benign bone
tumors. These lesions almost always occur in patients youn-
ger than 30 years, are more common in males than females
(approximately 2 to 1 ratio), and over 50% of the time are
foundwithin the metaphysis or diaphysis of long bones. Such
lesions can be extremely painful, and the classic presentation
involves a young patient with night pain in the tibia or femur
that is relieved with oral salicylates. The presence of an

osteoid osteoma in a periarticular or intra-articular location
about the knee is rare. Osteoid osteoma of the knee may
present with nonspecific complaints including knee pain,
stiffness, effusions, and atrophy. Depending on the clinical
setting, these symptoms could represent a variety of different
diagnoses, includingmeniscal pathology, chondral pathology,
synovitis, or Plica syndrome. Radiographic findings are often
normal, and advanced imaging is required for diagnosis and
treatment. Although intra-articular osteoid osteomas have
been described, there remains a paucity of case reports
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Abstract The presence of an osteoid osteoma in a periarticular or intra-articular location about
the knee is rare. Osteoid osteoma of the knee may be present with nonspecific
complaints including knee pain, stiffness, effusions, and atrophy. Depending on the
clinical setting, these symptoms could represent a variety of different diagnoses,
including meniscal pathology, chondral pathology, synovitis, or Plica syndrome. In
this article, we present the unique case of an osteoid osteoma within the intercondylar
notch of the knee that underwent a significant delay in diagnosis and several unneces-
sary procedures due to misdiagnosis. Although intra-articular osteoid osteomas have
been described, there remains a paucity of case reports discussing these lesions within
and around the knee, and currently there are no reports available describing such a
lesion located within the intercondylar notch. Although osteoid osteomas are relatively
common, the intra-articular location of such lesions presents a diagnostic challenge.
Vague, nonspecific symptoms including joint pain, swelling, and mechanical symptoms
coupled with nonspecific radiographic findings in an otherwise healthy, young patient
are more likely to guide the clinician toward a more common diagnosis of a sports-
related injury as opposed to a benign bone tumor. This case represents an extremely
rare presentation of osteoid osteoma within the intercondylar notch of the knee. The
case presentation provides an excellent reminder of the need to consider rare diagnoses
such as osteoid osteoma, especially in cases of chronic, unrelenting, localized pain in the
absence of any other explicable pathology.

received
January 31, 2013
accepted
April 14, 2013
published online
August 16, 2013

DOI http://dx.doi.org/
10.1055/s-0033-1353419.
ISSN 2326-2729.

Copyright © 2015 by Thieme Medical
Publishers, Inc., 333 Seventh Avenue,
New York, NY 10001, USA.
Tel: +1(212) 584-4662.

Case Report
THIEME

2

mailto:rmfrank3@gmail.com
http://dx.doi.org/10.1055/s-0033-1353419
http://dx.doi.org/10.1055/s-0033-1353419


discussing these lesions within and around the knee,4–17 and
currently there are no reports available describing such a
lesion located within the intercondylar notch.

The purpose of this report is to present the unique case of
an osteoid osteoma within the intercondylar notch of the
knee that underwent a significant delay in diagnosis and
several unnecessary procedures due to misdiagnosis. We also
review the recent literature on the subject.

Case Report

The patient is a 24-year-old male, former collegiate football
player, with a medical history of mitral valve prolapse, who
presented to an outside physician with a chief complaint of
right knee pain and limitation of range of motionwithout an
inciting injury. On examination, he was noted to have
anteromedial joint line tenderness and a significant loss of
range of motion, although no specific measurements were
given. No other examination findings were noted. He was
provisionally diagnosed with a meniscal tear for which
he underwent arthroscopic partial meniscectomy of the
anteromedial horn.

Postoperatively, his pain and severe range of motion loss
remained unchanged. Two months postoperatively, he re-
turned to the operating room for insufflation brisement and
manipulation under anesthesia. Despite aggressive physical
therapy, his range of motion deficits persisted and he under-
went an extensive arthroscopic lysis of adhesions followed by
aggressive physical therapy. His limitation in range of motion
was unchanged and thus he underwent an extensive capsular
release including an arthroscopic-assisted mini-open poste-
rior capsulotomy, again followed by persistent loss of range of
motion. He then underwent a repeat insufflation brisement
and manipulation under anesthesia. However, his stiffness
remained unchanged. He was being considered for an open
anterior and posterior complete synovectomy, circumferen-
tial capsulotomy, and lysis of adhesions when he presented to
our office for a second opinion. At the time of presentation to
our office, he had been in treatment for 2 years and had
undergone a total of five surgical procedures.

At each of these prior procedures, the lateral meniscus and
the remainder of the medial meniscus and anterior and

posterior cruciate ligamentswere noted to be intact. Synovitis
of the intercondylar notch and chondromalacia of the inferior
pole of the patella were noted and were debrided on several
occasions.

At the time of presentation to our practice, the patient
continued to experience diffuse right knee pain with associ-
ated stiffness in flexion and extension limiting his activity
and hindering ambulation. He did not complain of effusions
or mechanical symptoms. Since his last surgery, he had
undergone a full course of physical therapy as well as several
injections of corticosteroids, which had failed to improve his
knee pain or stiffness.

Physical examination at the time of presentation revealed
multiple well-healed incisions without evidence of infection.
His range of motion was severely limited to 20 to 80 degrees
of flexion. His knee was stable to ligamentous testing. He was
diffusely tender in the knee without point tenderness refer-
able to any specific anatomic structure. He was neurovascu-
larly intact distally. Serologic testing revealed a normal white
blood cell count, C-reactive protein level, and erythrocyte
sedimentation rate.

Plain films obtained at the time of presentation as well as
those reviewed from throughout his history demonstrated a
round lucency at the proximal and medial aspect of the
intercondylar notch visualized only on the partially flexed
Rosenberg view. These radiographs were otherwise within
normal limits (►Fig. 1). Review of a series of magnetic
resonance imaging (MRI) studies obtained during the pa-
tient’s course were reviewed, each demonstrating a 9 � 10-
mm-round osseous lesion at the junction of the anterior and
medial walls of the intercondylar notch. The lesion was T2
hyperintense with a 2 � 2-mm central area of hypointensity
and a rim of surrounding hypointensity. Extensive bony
edema and intra-articular synovitis surrounded the lesion
(►Fig. 2). Although postsurgical changes were seen else-
where in the knee, no discrete pathology was visualized.
Review of the patient’s previous imaging demonstrated the
lesion with interval changes only in the amount of surround-
ing edema and inflammatory signs (►Fig. 3). A bone scanwas
also obtained that demonstrated diffuse uptake to the right
distal femur with a single spot of intense uptake at the
proximal medial aspect of the notch (►Fig. 4).

Fig. 1 (A) Anteroposterior, (B) 45-degree flexed posteroanterior (Rosenberg), and (C) lateral views of the right knee demonstrating round lucency
at the proximal and medial aspect of the intercondylar notch visualized only on the partially flexed Rosenberg view.
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Based upon these findings the patient was given a provi-
sional differential diagnosis of chondroblastoma, osteoid
osteoma, and osteomyelitis. Given the concern for chondro-
blastoma and the high likelihood of lesional spillage with
an arthroscopic procedure, he underwent a limited open
arthrotomy with excisional biopsy. Intraoperatively, the
lesion was identified as an outpouching of the articular
cartilage of the notch, with a soft-tissue filled cavity of the

subchondral bone beneath, the contents of which were sent
for biopsy and culture. The lesionwaspositioned such that the
cartilage removed was nonarticular and did not involve the
attachment of either of the cruciate ligaments. The lesion
subsequently underwent curettage, burring, and cauteriza-
tion. Closure was performed in the usual fashion. Final
pathology was consistent with osteoid osteoma (►Fig. 5).
All cultures were negative.

Upon initial follow-up 2 weeks postoperatively, the
patient’s preoperative knee pain had completely resolved.
The patient was prescribed physical therapy to aggressively
workon range ofmotion. The patient was initially planned for
a second arthroscopic procedure with lysis of adhesions in a
staged fashion. However, by 4 weeks postoperatively, the
patient had recovered full painless range of motion from 0 to
120 degrees of flexion and thus second procedure was
unnecessary. This arc of motion exceeded any he had ob-
tained since before orthopedic evaluation 2 years preopera-
tively. At final follow-up 1 year postoperatively, the patient
had recovered full range of motion from 0 to 130 degrees and

Fig. 2 Axial slice of a T2-weighted fat suppressionmagnetic resonance
image at the level of the intercondylar notch of the femur demon-
strating a 9 � 10-mm-round osseous lesion at the junction of the
anterior and medial walls of the intercondylar notch with T2 hyper-
intensity, a 2 � 2-mm central area of hypointensity, and a rim of
surrounding hypointensity. Extensive bony edema and intra-articular
synovitis surrounds the lesion.

Fig. 3 Axial slice of a T1-weighted magnetic resonance image at the
level of the intercondylar notch of the femur from one prior to Fig. 2
redemonstrating an identical lesion.

Fig. 4 Full-body image from the delayed phase of a Technitium-99 bone
scan demonstrating diffuse uptake to the right distal femur with a single
spot of intense uptake at the proximal medial aspect of the notch.
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had no residual knee pain. He had returned to his full
activities including high-impact athletics without discomfort.

Discussion

This case represents a rare presentation of an osteoid osteoma
in the knee of an otherwise healthy, young, and athletic
patient. Osteoid osteomas are self-limiting bone-forming
neoplasms. Histologically, they are characterized by a small
core, or nidus, composed of woven bone and osteoid, lined
with osteoblasts and intermixed with highly vascularized
connective tissue.1,2 There is a clear area at the periphery
of the nidus because of osteoclastic bone resorption occurring
simultaneouslywith osteoblast-driven remodeling. The nidus
is surrounded by a distinctive zone of reactive, dense, scle-
rotic bone. This is often visible on plain radiographs with
lesions along the metaphysis or diaphysis of long bones. The
nidus in osteoid osteoma is less than 1.5 to 2 cm in its greatest
dimension. Larger lesions are referred to as osteoblastomas,
which are histologically similar but are locally more aggres-
sive and also less responsive to salicylates when compared
with osteoid osteomas.

The majority of osteoid osteomas occur along the meta-
physeal or diaphyseal cortex of long bones, most often in the
femur or tibia.1,2 Other common locations include the spine,
upper extremity, pelvis, hands, and feet. Clinically, patients
with osteoid osteomas typically present with localized pain at
the site of lesion; the pain is worse at night and often
responds to nonsteroidal anti-inflammatories (NSAIDs).1,2

Several theories exist to explain the painful nature of osteoid
osteomas. Of note, nerve fibers are present adjacent to the
arterioles within the nidus, and may likely be responsible for
the painful nature of these lesions.18 Another likely pain
generator is abundant prostaglandin synthesis within the
nidus, which may explain the effectiveness of NSAIDs.19

When the lesion is located near a joint, the patient may
present with an effusion, synovitis, early degenerative
changes, stiffness, and possibly even joint contractures.
Given these symptoms, juxta-articular osteoid osteomas
may mimic other, more common diagnoses, especially in
young athletic patients in which sports-related injuries are
much more common.14,16,20–23 Furthermore, juxta-articular

osteoid osteomas may not have the classic radiographic
findings characteristically found with metaphyseal and
diaphyseal lesions. This may be related to a lack of peripheral
sclerosis surrounding the nidus of osteoid osteomas near
articulations.24 Computed tomography (CT) is better
equipped to differentiate between the nidus and surround-
ing trabecular bone.21

Clearly, such nonspecific signs and symptoms combined
with inconclusive radiographic findingsmayultimately result
in a delayed diagnosis, as was demonstrated in our case. As
was noted by Abnousi et al,9 juxta-articular osteoid osteomas
may result in significant delays in diagnosis (months to years)
leading to inadequate treatment. As such, the clinician must
consider this diagnosis in cases of persistent, otherwise
unexplained, monoarticular pain in young, otherwise healthy
patients.14,16,20–24 Also of importance is the consideration of
recalcitrant stiffness as seen in our case, which is unusual
even for osteoid osteomas.

Despite the relatively high prevalence of these benign neo-
plasms, the literature is replete with case reports of rare
presentations of osteoid osteoma. Various reports of osteoid
osteoma in the hand,25–31 foot,13,32–37 shoulder,12,20,38 and
even the face,39 and teeth40 are available. As previously
mentioned, although osteoid osteomas are common, they
most often occur in long bones, the spine, and pelvis, and
thus these isolated case reports do indeed represent rare
occurrences. Despite the anatomical differences between these
cases, one uniting feature of nearly all of these reports is
continued, unrelenting, localized pain associated with a delay
in appropriate diagnosis. The authors of these reports com-
monly conclude that the diagnosis of osteoid osteomamust be
considered in cases of young, otherwise healthy patients with
chronic, unexplained, localized pain.

With regard to the knee, several scattered reports that
analyze rare presentations of osteoid osteoma within the
proximal tibia, distal femur, and even the patella4–17 are
available. In 1985, Torg et al16 reported on 11 cases of osteoid
osteoma in physically active people with a mean duration of
symptoms of approximately 20 months before appropriate
diagnosis. The majority of these patients complained of re-
ferred pain to the knee, and were found to have lesions either
distant from the knee, periarticular lesions, or subarticular

Fig. 5 Low- and high-power histologic representation of intraoperative biopsy demonstrating findings consistent with osteoid osteoma. Note the
mixture of immature osteoid with osteoblastic rimming and reactive bone seen in the sclerotic border.
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(intra-articular) lesions. The authors noted less than half of
the cohort had characteristic radiographic findings, and the
remaining patients (6 of 11) required advanced imaging
including bone scans, tomograms, and CT scans before the
appropriate diagnosis was made. Our current case is unique in
that the presentation was most unusually associated with
recalcitrant stiffness, whereas in other cases pain was the
primary symptom. Specifically, our patient presented with
range of motion from 20 to 80 degrees, and his main concern
was continued stiffness leading to pain. Other reports9 have
emphasized pain above any other presenting symptom.

On the basis of the classification system discussed by Torg
et al,16 our case represents an intra-articular osteoid osteoma.
As seen intraoperatively, the lesion was visualized as an
outpouching of the articular cartilage within the notch,
with a soft-tissue filled cavity of subchondral bone beneath.
The treatment options for osteoid osteomas are vari-
able,1,2,8,10,12,13,41–43 and nonoperative management with
NSAIDs is the logical first step. In the current case, the patient
had clearly already failed multiple efforts of both prior
nonoperative and operative management; however, it should
be noted that the prior operative attempts did not address the
actual lesion. Surgical management for osteoid osteomas of
the long bones and periarticular region is appropriate when
pain persists to the point where it becomes problematic even
with activities of daily living. Surgical options include open
excision, CT-guided percutaneous excision, and CT-guided
radiofrequency ablation. In the present case, given the non-
diagnostic imaging findings and nonspecific presentation, we
had some concern for chondroblastoma and thus elected to
perform a limited open arthrotomy with excisional biopsy.
The obvious risks with this treatment choice include damage
to the articular cartilage, menisci, and nearby ligament
attachments; however, in this case, the lesion was positioned
such that the cartilage removed was nonarticular and did not
involve the attachment of either of the cruciate ligaments.

Overall, although osteoid osteomas are relatively common,
the intra-articular location of such lesions is rare and presents
a diagnostic challenge. Vague, nonspecific symptoms includ-
ing joint pain, swelling, and mechanical symptoms coupled
with nonspecific radiographic findings in an otherwise
healthy, young patient are more likely to guide the clinician
toward amore common diagnosis of a sports-related injury as
opposed to a benign bone tumor. This case represents an
extremely rare presentation of osteoid osteoma within the
intercondylar notch of the knee. The case presentation pro-
vides an excellent reminder of the need to consider rare
diagnoses such as osteoid osteoma, especially in cases of
chronic, unrelenting, localized pain in the absence of any
other explicable pathology.
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