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The surgical risk and complication rates for an open excision
of a benign osteochondroma have been reported as high as
13%. The advent of minimally invasive techniques allows a
surgical resection with a smaller incision and a potential for
less postoperative morbidity. We presumed endoscopic re-
section of symptomatic osteochondroma of the distal femur
would decrease postoperative morbidity of open surgery and
improve functional outcome. We performed endoscopic re-
section of a symptomatic osteochondroma in seven patients
among 24 who had surgical excision. Preoperative studies
include radiographs and computed tomography scans. At a
mean followup of 33 months, patients were functionally
evaluated according to the Lysholm score and the Interna-
tional Knee Documentation Committee scale. Four exostoses
were located at the anterolateral femoral cortex, one at the
trochlea, and two at the anteromedial cortex. Histologic di-
agnosis of an osteochondroma was confirmed in all cases.
The average Lysholm score improved 22 points from a mean
of 74 preoperatively to 96 postoperatively, and according to
the International Knee Documentation Committee scale, all
patients showed a normal knee. In 7 of 24 patients with a
symptomatic osteochondroma of the distal femur close to the
knee, we performed endoscopic resection with low morbidity
and prompt functional recovery.

Level of Evidence: Level IV, therapeutic study. See the
Guidelines for Authors for a complete description of levels of
evidence.

Osteochondromas are the most frequent benign bone tu-
mors, and the knee is the most common location for them.5

Although there is an incidence of sarcomatous change be-
tween 1% and 2% in solitary osteochondroma,1 patients
undergo surgical resection mainly because of clinical
symptoms due to pressure on adjacent tendon, nerves,
muscles, or blood vessels. When symptomatic, surgical
open excision has been the standard treatment with a low
recurrence rate.4,7,13 However, complication rates of 11%
to 13%4,13 for open excision of benign osteochondroma
have been reported; these complications include arterial
laceration, compartment syndrome, fractures, and nerve
palsies.

The advent of minimally invasive techniques allows
complete surgical excision with smaller incisions and the
potential decrease of postoperative morbidity. Arthro-
scopic surgery, because of its efficacy and minimally in-
vasive nature, has gained widespread popularity as the
method of choice for the treatment of patients with knee
disease. This technique allows resection as an outpatient
procedure and involves a rapid functional recovery.3,6,11,12

We therefore hypothesized endoscopic resection of
symptomatic osteochondroma of the distal femur would
decrease postoperative morbidity of open surgery, with no
increase in operative time or length of the hospital stay,
and improved functional outcome.

MATERIALS AND METHODS

We retrospectively reviewed the records of 41 patients who had
surgically excised benign solitary osteochondromas of the knee
between January 2002 and December 2004. The exostosis was
resected from the distal femur in 24 patients; in seven of these
patients, this procedure was performed endoscopically. There
were six male patients and one female patient, with a mean age
of 21 years (range, 15–38 years). The minimum followup was 24
months (mean, 30 months; range 24–60 months). In six patients,
the diagnosis of osteochondroma was based on identifying the
characteristic cortical and medullary continuity between lesion
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and parent bone in preoperative studies that included radiographs
and computer tomography scans (Fig 1); in the remaining pa-
tient, a needle biopsy was performed because the images were
not characteristic (Fig 2). Four exostoses were located at the
anterolateral femoral cortex, one at the trochlea, and two at the
anteromedial cortex. Five were pedicle osteochondroma and two
sessile. We reviewed the medical records to ascertain the indi-
cation for surgery, surgical technique, length of hospitalization,
postoperative management, complications, and functional out-
come.

The indication for arthroscopic resection was that the osteo-
chondroma must not affect the posterior cortex of the femur due
to the possibility of neurovascular damage during the procedure.
Extraarticular localization of the exostoses was not considered a
contraindication for this procedure, unless the distance from the
joint was greater than 15 cm. Inappropriate candidates for this
procedure also include those sessile osteochondromas with broad
base of implantation (greater than 5 cm), and patients with mul-
tiple osteochondromatosis.

Under spinal or general anesthesia, the patient was placed in
a supine decubitus position and the tumor location was marked
on the skin with a marker. Two working portals were used ini-
tially; one anteromedial and one anterolateral, and ligaments,
cartilage, and meniscus were evaluated. The tumor was marked
percutaneously with a needle (Fig 3A), and soft tissue dissection
with a 4.5-mm shaver was performed (Fig 3B). The resection of
the osteochondroma was completed with a fine periosteal osteo-
tome (Fig 3C), and the fragments were extracted with a grasping
forceps (Fig 3D). Large exostoses required enlarged arthroscopic
portals for extraction. Finally, the resection was completed with
a 5.5-mm bur to resect all remaining pedicle of the osteochon-
droma, leaving the bone at the same level as the original femoral
cortex (Figs 3E–F).

In all seven cases, histologic examination confirmed the bony
part consisted of cancellous bone, and the surface of the tumor

was covered with cartilage tissue and diagnosed as an osteo-
chondroma. The mean size of the resected tumors was 2.4 cm
(range, 1–4 cm).

The patient was seen by a physical therapist after surgery and
instructed on crutched walking and quadriceps contractions. Ice
or a cryotherapy device was used to help minimize postoperative
swelling and discomfort. Passive and active flexion exercises
were begun at the first week after the operation and full weight-
bearing was indicated. Most patients were seen postoperatively
at 1 week, 2 weeks, 1 month, 2 months, 3 months, and every 6
months thereafter until 2 years. Plain radiographs were taken at
every visit beginning 1 month after the operation.

Fig 1. A preoperative axial computed tomography image of an
osteochondroma localized in the anterolateral cortex of the
distal femur shows the characteristic cortical and medullary
continuity between lesion and parent bone.

Fig 2A–B. Preoperative images of a 30-year-old man with
pain and frequent locking symptoms show an osteochondroma
of the trochlea. (A) An axial magnetic resonance image shows
the exostosis located in the trochlea that subluxates the pa-
tella. (B) An axial computed tomography image at the moment
of the needle biopsy confirms the diagnosis of osteochon-
droma.
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Patients were functionally evaluated according to the Lysh-
olm knee score9 and the International Knee Documentation
Committee (IKDC) subjective knee form.8 The Lysholm knee
score is a condition-specific outcome measure that contains eight
domains: limp, locking, pain, stair climbing, use of supports,
instability, swelling, and squatting. An overall score of 0 to 100
points is calculated, with 95 to 100 points indicating an excellent
outcome, 84 to 94 points a good outcome, 65 to 83 points a fair
outcome, and fewer than 65 points a poor outcome. The IKDC
rating is based on group ratings for function, symptoms, range of
motion, and laxity. Each group rating is based on two or more
items that are rated as normal, nearly normal, abnormal, or se-
verely abnormal. The worst rating for any item within a group
determines the group rating, and the worst group rating deter-
mines the overall final rating. Thus, the worst rating for any
particular item determines the overall final rating.

RESULTS

Pain and other related symptoms completely disappeared
after arthroscopic resection within 2 weeks (range 1–4
weeks). In one patient, an arthrocentesis was performed 1
week after the procedure to remove a hemarthrosis, with
no consequences in the final functional results.

The average length of surgical time for resection of the
seven osteochondromas was 45 minutes with a range be-
tween 40 and 50 minutes. The mean length of hospitaliza-
tion was 20 hours. In the postoperative radiographs in six
patients, the resection was complete; in the remaining one,
there was a residual exostosis of 0.5 cm, with no subse-
quent symptoms. The followup radiograph taken at 6

months showed remodeling of the pedicle, no tumor re-
lapse, and no heterotopic calcifications.

The Lysholm knee score showed a progressive and sub-
stantial increase during the review period compared with
the preoperative condition. The mean preoperative score
was 74 points (range, 68–82 points). No patient had limp,
instability, squatting problems, or the need for use of sup-
ports. Three patients had swelling during strenuous activ-
ity and three during moderate activity. Three patients had
pain during strenuous activity, three during moderate ac-
tivity, and one during light activity. Four patients had no
related problem with stair climbing, and three had minimal
difficulties. Two patients had no locking symptoms, while
four had a subjective sensation of locking and the remain-
ing one had frequent locking symptoms. The mean post-
operative score was 96 points (range, 91–100 points), rated
as an excellent outcome. No patient had limp, instability,
squatting or stair-climbing problems, or the need for use of
supports. Three patients had swelling during strenuous ac-
tivity. One patient had pain during strenuous activity. Two
patients had a subjective sensation of locking. The IKDC
score at final followup examination was in all patients
graded as normal based on group ratings for function,
symptoms, range of motion, and laxity.

DISCUSSION

Osteochondromas account for more than 1⁄3 of all benign
tumors. In most cases, patients undergo surgical treatment

Fig 3A–F. Intraoperative photographs show the surgical technique for arthroscopic resection of distal femoral osteochondroma.
(A) The tumor is marked percutaneously with a needle. (B) After shaving the soft tissue, the osteochondroma is identified. (C) The
resection of the osteochondroma is performed with a fine periosteal osteotome. (D) The osteochondroma is extracted with a
grasping forceps. (E) The resection is completed with a 5.5-mm bur to resect all remaining pedicle of the osteochondroma, leaving
the bone at the same level as the original femoral metaphysis. (F) Intraoperative photograph shows the osteochondroma
specimen.
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because of pain, decreased range of movement, cosmesis,
or symptoms secondary to compression of peripheral
nerves, tendons, or vessels.2,4,13,14 Open surgery of osteo-
chondromas has been associated with a high complication
rate,4,13 although they are benign lesions and surgical
treatment for them is frequently an elective procedure. We
report a group of patients with solitary osteochondroma of
the distal femur resected with arthroscopic assistance to
decrease morbidity and improve preoperative function.

We note several limitations to our study. The study was
retrospective, and there was no comparison to other types
of resection procedure. These endoscopic procedures were
selected based on the localization of the tumor in the distal
femur, although we were able to resect extraarticular ones.
However, these are demanding and somewhat individual-
ized surgical procedures for a limited patient population
and it would be difficult to compare substantially different
techniques at the same institution.

Open surgical resection is an alternative procedure for
patients with symptomatic osteochondromas of the knee.
However, complication rates between 11.7%4 and 12.5%13

have been reported. In addition, in one recent report,13 11
patients (16.2%) who complained of pain preoperatively
had persistent pain at followup, and four of these would
not undergo surgery again.

In contrast to open procedures, minimally invasive
techniques allow complete surgical excision with smaller
incisions and the potential decrease of postoperative mor-
bidity. However, although it has been suggested arthro-
scopic surgery is an effective treatment for symptomatic
osteochondromas,6,11,12 there are no series reports and no
functional evaluation of the patients with this procedure.
In our patients, the Lysholm score improved from a pre-
operative mean of 74 points to a postoperative mean of 96
points, and the IKDC score at final followup examination
was graded as normal in all patients.

Although arthroscopy has gained widespread popularity
because of its efficacy and minimally invasive nature, the
orthopaedic surgeon must be aware evaluation of muscu-
loskeletal tumors requires a thorough preoperative ap-
proach, so the characteristics and extent of tumor can be

assessed before invasive procedures are undertaken.6,10

Six of the exostoses in our patients had clear images in-
dicating an osteochondroma, while in the one where the
imaging was unclear we performed a needle biopsy.

In seven of 24 selected patients with a symptomatic
osteochondroma of the distal femur close to the knee, an
endoscopic resection could be performed with low mor-
bidity and prompt functional recovery.
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