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Case Report

Arthroscopic Excision of an Intraarticular Osteoid
Osteoma in the Distal Femur

Suk Kang, MD, Young Sung Kim, MD, Ho Min Lee, MD, Min Young Lee, MD, Jong Pil Kim, MD

Department of Orthopaedic Surgery, Dongguk University College of Medicine, Gyeongju, Korea

An intraarticular osteoid osteoma of the knee is uncommon, and its treatment is challenging. The authors present a case of ar-

throscopic excision of an intraarticular osteoid osteoma in the distal femur, which was accessible through the knee joint. After

confirming the nidus of the osteoid osteoma by computed tomography, the lesion was completely removed arthroscopically. The

patient reported complete pain relief immediately after surgery. This case demonstrates that intraarticular osteoid osteomas in the

knee joint can be treated by arthroscopic excision and that good results can be obtained.
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An osteoid osteoma is a well-known, relatively uncom-
mon, benign osteoblastic tumor composed of osteoid and
atypical woven bone. It is usually located in the metadi-
aphysis of long bones."” However, if the tumor exhibits
intraarticular involvement, the diagnosis can be more
difficult and atypical clinical and radiologic features may
lead to a delayed diagnosis.”**” The treatment is aimed
at nidus removal traditionally by en-bloc resection, by
curettage, or by various other methods."*¥ Intraarticular
osteoid osteomas are rare and although they may be en-
countered in any joint, the hip, elbow, and talus are most
vulnerable.” The treatment of an intraarticular osteoid
osteoma is very challenging, but arthroscopic removal
of intraarticular lesions has been performed in many
joints.6’7’9’1°) However, arthroscopic excision of an osteoid
osteoma in the distal femur located within the synovial
cavity of the knee has been rarely reported.”

Here, we present clinical features, radiographic
and histopathological findings, technical aspects of ar-
throscopic excision, and results of the surgery in the case
of an intraarticular osteoid osteoma in the distal femur in

Received April 29, 2016; Accepted July 12, 2016

Correspondence to: Jong Pil Kim, MD

Department of Orthopaedic Surgery, Dongguk University College of
Medicine, 87 Dongdae-ro, Gyeongju 38067, Korea

Tel: +82-54-770-8221, Fax: +82-54-770-8378

E-mail: kjpil@dongguk.ac.kr

a 20-year-old female with a review of the relevant litera-
ture.

CASE REPORT

A 20-year-old female presented at our outpatient depart-
ment with a complaint of pain persisting for 12 months
in the right knee. The pain that was mild at the time of
symptom onset became slightly worse at night without as-
sociation with knee effusion or swelling. She had no defi-
nite history of trauma and denied any medical history of
rheumatoid arthritis or any other arthritic diseases. A year
before this presentation, she visited another hospital for
the same symptom where plain radiography and magnetic
resonance imaging (MRI) of the knee were performed.
The patient knew plain radiographs showed normal find-
ings but MRI revealed a widespread signal change in the
subchondral bone of the lateral femoral condyle. The ini-
tial diagnosis was bone bruise of the lateral femoral con-
dyle, and she was treated conservatively using intermittent
nonsteroidal anti-inflammatory drug medication and
physical therapy, which did not result in pain relief.

When the patient presented at Dongguk University
Gyeongju Hospital, she complained of pain in the antero-
lateral aspect of the right knee, but joint effusion or ten-
derness was not evident and the range of knee motion was
normal. McMurray and instability tests were negative, and
laboratory findings were within normal ranges. Simple
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radiographs of both knees showed no specific bony ab-
normality, but the MRI showed a 6 mm x 3.5 mm x 3 mm
sized intermediate-low signal intensity nodular lesion on
the T1-weighted image and a nodular lesion with central
intermediate-low signal intensity surrounded by high sig-
nal intensity in the anterosuperior subcortical area of the
lateral femoral condyle with adjacent bone marrow edema
on the T2-weightedimage (Fig. 1). Computed tomography
(CT) of the right knee demonstrated a 5 mm X 3 mm X
3 mm sized lesion with the central nidus and perinidal
sclerosis in the anterolateral subcortical area of the distal
femur (Fig. 2). Bone scan showed increased uptake at the
site corresponding to the lesion in the distal femur (Fig.
3). A diagnosis of osteoid osteoma of the distal femur was
established and an arthroscopically assisted excision was
scheduled.

An arthroscopic examination of the knee was car-
ried out through the standard anterolateral and antero-
medial portals, which showed normal meniscus, cruciate

Fig. 1. (A) Sagittal T1-weighted magnetic
resonance imaging (MRI) showing a 6
mm x 3.5 mm x 3 mm sized intermediate-
low signal intensity nodular lesion. (B)
Sagittal T2-weighted MRI showing a
high signal intensity lesion with central
intermediate-low signal intensity in the
anterosuperior area of the lateral femoral
condyle (arrowheads) with adjacent bone
marrow edema.

Fig. 2. Axial (A) and sagittal (B) computed
tomography images showing a 5 mm
x 3 mm x 3 mm sized lesion with a
central nidus and perinidal sclerosis in
the anterolateral subcortical area of the
distal femur.

Fig. 3. Bone scan showing increased uptake in the lateral condyle of the
right distal femur.
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ligaments, and articular cartilage, but a slightly elevated
lesion of synovium at the bottom of the suprapatellar
recess near the superior articular margin of the lateral
femoral condyle (Fig. 4A). Synovial hyperplasia was mini-
mal. With a 20-gauge needle held in place, C-arm imaging
(Fig. 4B) was performed to confirm the correct location
of the lesion identified on CT and plain X-ray images us-
ing the image tracing technique. Additional superomedial
and superolateral portals were made and the synovium
over the lesion was then removed using a punch forceps,
an electrocautery device, and a shaver (Fig. 4C). The
elevated sclerotic rim was removed using small curved
osteotomes, and a grossly reddish, dense nidus of osteoid
with interconnected trabeculae was observed (Fig. 4D).
The lesion was excised using small curved osteotomes and
arthroscopic curettes and harvested for histopathologic
examination (Fig. 4E). Reactive bone walls were complete-
ly removed using a motorized burr, and complete lesion

removal was confirmed arthroscopically through the an-
teromedial, anterolateral, superomedial, and superolateral
portals (Fig. 4F). Bone grafting was not performed for the
bone defect. Postoperative radiographs and CT confirmed
complete removal of the nidus (Fig. 5). Histopathology of
the curetted bone specimen confirmed the diagnosis of os-
teoid osteoma (Fig. 6). The patient recovered uneventfully
and pain disappeared immediately after surgery. At the 24
months follow-up, the patient was symptom-free and there
was no clinical or radiographic evidence of recurrence of
the lesion.

The patient provided consent for publication of this
case report and accompanying images.

DISCUSSION

Osteoid osteomas typically consist of a small yellowish to
red pea nidus of osteoid and woven bone with intercon-

Fig. 4. (A) Arthroscopic image demonstrating a slightly elevated bony lesion at the bottom of the suprapatellar recess near the superior articular margin
of the lateral femoral condyle with surrounding minimal hypertrophic synovium. (B) C-arm image taken with a 20-gauge needle held in place to confirm
the correct position of the lesion. (C) Removal of the synovium over the lesion using a punching forceps and an electrocautery device. (D) Grossly reddish
dense nidus of the osteoid with interconnected trabeculae observed after removal of the sclerotic rim. (E) Excision of the lesion using a small osteotome
and curettes. (F) Arthroscopic confirmation of the complete removal of the reactive bone walls performed using a motorized burr.



478

Kang et al. Arthroscopic Excision of Intraarticular Osteoid Osteoma in the Distal Femur

Clinics in Orthopedic Surgery * Vol. 8, No. 4, 2016 * www.ecios.org

Fig. 6. Histological section of the nidus demonstrating an osteoid and
woven bone with interconnected trabeculae in the background of fibrous
connective tissue (H&E, x 40). These findings were used to confirm the
diagnosis of osteoid osteoma.

nected trabeculae in the background and rim composed of
highly vascularized fibrous connective tissue."” Sclerotic
bone reaction may occur to variable degrees around the
lesion. Most osteoid osteomas arise in the cortices of long
bones usually in the diaphyseal or metadiaphyseal loca-
tion"” and occur less frequently in the cancellous region
and least frequently in the subperiosteal region.” Intraar-
ticular osteoid osteomas are rare. They may cause atypical
joint pain and elude timely diagnosis.”” Clinically, they
may resemble traumatic or degenerative pathologies.”*”
Intraarticular osteoid osteomas of the knee are commonly
misdiagnosed as primary synovitis, medial plica hypertro-
phy, a meniscal tear, or patellofemoral syndrome and are
mistreated accordingly.” In our patient, the initial diagno-
sis, that is, a bone bruise of the lateral femoral condyle, was

Fig. 5. Axial (A) and sagittal (B) post-
operative computed tomography images
showing the correct location of the removed
lesion and complete nidus removal.

erroneous, and resultantly, a proper treatment was delayed
for 1 year. Importantly, a delayed diagnosis may lead to
muscle atrophy, tenderness, localized swelling, and pos-
sible joint contracture.”*” Therefore, in case of joint pain
unresponsive to conventional management, a thorough
diagnostic workup should be undertaken.

Traditionally, open en-bloc resection of the tumor
with the surrounding bone is the surgical treatment of
choice for osteoid osteomas. However, this approach ne-
cessitates excessive resection of the normal bone due to
the wide resection margin and difficulties associated with
localizing the nidus, especially in the case of intraarticular
osteoid osteomas. The treatment definitely focuses on ex-
cision of the nidus of the lesion; however, there are several
treatment options including nidus removal and graded
removal of the surrounding bone, MRI or CT guided core-
drill excision, and destruction of the nidus by radiofre-
quency, laser, or ethanol ablation.” Sluga et al.” compared
curettage and en-bloc resection and concluded that curet-
tage could be as effective as en-bloc resection and less in-
vasive. Intralesional excision and percutaneous techniques
are the most commonly used treatment methods."”

Arthroscopically-assisted excision techniques are
becoming increasingly popular for both the diagnosis
and treatment of intraarticular osteoid osteomas and
have produced satisfactory results for the lesions in the
ankle,® hip,7) shoulder,” and elbow.'” Franceschi et al.”
performed CT-guided en-bloc antegrade and retrograde
resection under arthroscopic control in order to remove
juxta- or intraarticular osteoid osteomas (the arthroscopic
technique was needed to detect and remove all remaining
bone tumor particles). Under arthroscopic control, it is
even possible to work in a small surgical field and avoid
destruction associated with efforts to access hidden lesions
during open surgery.” Even in arthroscopic techniques,
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it is important to identify the exact location of the lesion
because it is located in the subcortical area. In our patient,
the exact location of the lesion was preoperatively identi-
tied on two-dimensional and three-dimensional CT dy-
namic scout navigation images. The CT image was traced
to preoperative plain X-ray, which was then traced to the
C-arm image taken with a 20-guage needle marking the
lesion during the arthroscopic procedure (Fig. 4B). So we
could confirm the exact location of the lesion during sur-
gery with this image tracing technique.

A small number of case reports on the osteoid os-
teoma of the knee have been published. Abnousi et al.”
reported a case of an intraarticular osteoid osteoma within
the anterior aspect of the medial femoral condyle and de-
scribed arthroscopic findings. On arthroscopy, the tumor
was a broad, raised, well demarcated, firm bony tumor on
the anterosuperior medial femoral condyle with redness
and hypervascularity of the synovium surrounding the le-
sion. However, they performed en-bloc resection via min-
iature arthrotomy, not full arthroscopy.

Complete arthroscopic excision of an osteoid os-
teoma located within the synovial cavity of the knee has
been rarely reported.”” Gunes et al.” reported a case of ar-
throscopic excision of an intraarticular osteoid osteoma of
the distal femur as in our case. In their report, arthroscop-
ic findings were of a hyperemic area in the synovium and
red-purple colored soft tissue after cortical bone lesion
removal by arthroscopic curettage.” In our case, synovial
hyperemia was minimal and the slightly elevated lesion
was found in the synovial area of the superior aspect of
the lateral femoral condyle. After cortical wall removal, a

reddish dense nidus of the osteoid with inter-connected
trabeculae was observed.

During arthroscopic removal of the lesion, obtain-
ing adequate specimen for histopathological examination
can be difficult. For this reason, most authors recommend
avoiding the use of a motorized instrument prior to sam-
pling.**'” We did not use any motorized instrument until
adequate material was obtained.

Arthroscopic treatment allows the patient to begin
early rehabilitation because of the minimal soft tissue
damage and bone resection, which also obviates the need
for bone grafting.” In our case, bone grafting was not
performed because the extent of bone resection was small
and the lesion was considered stable. The advantages of
arthroscopic excision include minimal invasiveness, com-
plete nidus removal under direct visualization, maximiza-
tion of retained normal tissues, the acquisition of adequate
specimens for pathologic examination, and rapid postop-
erative recovery.

We presented the case of a 20-year-old female pa-
tient with an intraarticular osteoid osteoma in the right
distal femur that was successfully treated by arthroscopi-
cally-assisted complete excision. Arthroscopic treatment
of an osteoid osteoma around the knee, which is accessible
through the joint, can be an effective, minimally invasive
method.
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