
Review began  07/27/2021 
Review ended  07/31/2021 
Published 08/13/2021

© Copyright 2021
Chouliaras et al. This is an open access
article distributed under the terms of the
Creative Commons Attribution License
CC-BY 4.0., which permits unrestricted
use, distribution, and reproduction in any
medium, provided the original author and
source are credited.

Arthroscopic Excision of an Intra-Articular
Osteochondroma of the Knee
Vasileios Chouliaras  , Ilias Sotiriadis  , Dimitrios A. Flevas 

1. Orthopaedic Surgery, General Hospital of Arta, Arta, GRC 2. Arthroscopy and Orthopaedic Surgery, Metropolitan
Hospital, Athens, GRC

Corresponding author: Dimitrios A. Flevas, dflevas@hotmail.com

Abstract
Osteochondroma is the most common benign tumor of the growing bone that commonly involves the knee
joint region. Hereby we present a case of an arthroscopic resection of a symptomatic intra-articular
osteochondroma of the knee. A 32-year-old woman presented with diffuse and persistent pain of her right
knee followed by discomfort for over three months. She did not report any history of injury or any other
medical problem. Physical examination and imaging, with plain radiographs and MRI, revealed a bony mass
arising from the supero-lateral aspect of her right distal femur without a stalk. This bone tumor, an
osteochondroma, was arthroscopically resected and the diagnosis was confirmed by the histologic
examination. The arthroscopic resection of this benign tumor led to complete relief of the symptoms of the
patient and her return to daily and athletic activities in one month postoperatively. No recurrence of
symptoms occurred during the seven-year follow-up period. Arthroscopic resection of a symptomatic
osteochondroma is less painful, more cosmetically accepted, and can result in a quicker recovery than the
traditional approach with an open incision.
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Introduction
Osteochondroma constitutes the most common benign bone tumor [1-2]. Usually, it arises from the
metaphyseal region of the growing skeleton around the knee and proximal femur [3]. It consists of
trabecular bone covered by a cartilage cap [4]. Solitary osteochondroma appears as a cartilage-capped
osseous projection featured from the surface of the bone. The tumor usually is located extra-articularly
mainly in the proximal humerus, the distal femur, or the proximal tibia [1-2, 5]. Osteochondroma is usually
asymptomatic and when clinical symptoms are present these might be as a result of traumatic contusion or
pressure on adjacent muscles, joints, nerves, or blood vessels [6]. In cases involving the knee joint, the
ostoechondromas are usually para-articular [1]. When the osteochondroma is located intra-articularly
usually it causes symptoms such as pain, synovitis, or locking depending on the exact localization [2, 6-7].
Other symptoms that may be present are fracture of the lesion itself and inflammatory changes of the bursa
exostotica covering the cartilaginous cap [6].

Hereby we present a case of a female patient who presented with a solitary intra-articular osteochondroma
that was treated arthroscopically.

Case Presentation
A 32-year-old female patient presented with a history of persistent right knee pain for over three months.
There was and no history of any kind of trauma. Her medical history revealed no other medical conditions.
Physical examination did not reveal any knee signs. The range of motion was normal although the patient
had mild pain in excessive flexion (over 120°). The symptoms of the patient were mimicking blocking
symptoms due to mechanical causes at excessive flexion and full extension. She also described an occasional
audible clicking at the superolateral patellofemoral joint. The only remarkable finding was a palpable bony
mass over the superolateral aspect of the right knee with tenderness and mild swelling in this area. This
lump was hard as a bone, was immobile, and particularly sensitive to palpation. 

Plain radiographs revealed a sessile bony mass located at the superolateral aspect of the knee joint without a
stalk (Figures 1-2). MRI scan was performed and showed a bony bulge arising from the superolateral aspect
of the knee joint (within the joint capsule) with surrounding synovitis (Figures 3-5). The imaging findings
and the physical examination (especially the palpable bony mass) posed the diagnosis of solitary intra-
articular osteochondroma. Due to the symptoms of the patient, diffuse and persistent pain for over three
months, arthroscopic removal of the tumor was decided.
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FIGURE 1: Anteroposterior radiograph of the patient's knee showing the
bone lesion (yellow circle and arrow).
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FIGURE 2: Lateral radiograph of the patient's knee where the bony mass
can be seen (yellow arrow).
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FIGURE 3: MRI transverse plane showing the lesion (yellow arrow).
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FIGURE 4: MRI sagittal plane showing the lesion (yellow arrow). It can
be seen that the lesion is arising from the femoral bone, on the superior
edge of the patellofemoral joint.
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FIGURE 5: Enhanced image of the MRI sagittal plane where the bone
lesion can be seen arising from the femoral bone (yellow circle and
arrow).

Under general anesthesia, standard arthroscopic portals were performed and the arthroscopic examination
of ligaments, menisci, and cartilage was normal. Τhen with the aid of a needle the tumor was marked in the
superolateral aspect of the knee joint, surrounded by a bursa, and superomedial and superolateral portals
were performed.

The bursa was removed with the shaver and from the superolateral portal an osteotome was inserted at the
base of the tumor (Figure 6). With precise movements, the tumor was excised and finally removed with a
hemostatic clamp through the portal. Finally, a burr shaver was used to abrade the bone of the femur.
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FIGURE 6: Arthroscopic image of the removal of the osteochondral
lesion with an osteotome.

The histopathological report revealed signs that confirmed the diagnosis of osteochondral lesion.

The patient started immediately weight bearing from the first postoperative day and followed an aggressive
rehabilitation program with muscle strengthening. One month postoperatively the patient claimed complete
relief of her symptoms and returned to her full daily activities. Radiographs at six months postoperatively
showed no signs of the bone lesion (Figure 7). On a follow-up seven years postoperatively, the patient
remains free of symptoms without any recurrence of the tumor.
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FIGURE 7: Lateral radiograph of the patient's knee six months
postoperatively showing complete removal of the bone lesion (yellow
arrow).

Discussion
Osteochondroma which is also known as osteocartilaginous exostosis, is reported to be the most common
benign tumor of the bones [4]. More specifically, extra-articular osteochondromas are the benign tumors,
solitary or multiple, that are most commonly presented during childhood and adolescence, while intra-
articular osteochondromas are seen very rarely [1]. In patients who are skeletally immature,
osteochondromas occur around the growth plate of long bones and move towards the diaphysis with the
connected bone. Therefore, it is rare for osteochondromas to be located within the articular compartment of
a joint in adults [2, 8]. There have been genetic studies that identified a strong association between
hereditary multiple osteochondromas and the loci of exostosin-1, 2 and 3 (chromosome 8q24.1,
chromosome11p13 and short arm chromosome 19 respectively) [1, 9]. Regarding symptoms, for both extra-
articular and intra-articular lesions, there have been reported pain, discomfort, and restriction of the joint
motion. The precise pathogenetic mechanism of these tumors remains unknown. However, cartilaginous
metaplasia of articular and para-articular connective tissue seems to be the main cause [8].

Solitary osteochondromas may be sessile or pedunculated. The tumor might be like a cauliflower or it might
be flat, tubular, or hemispheric. Usually, a bursa may be developed over the tumor and covers the
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osteochondroma. This bursa leads to local synovitis which might be the cause of pain and of the restriction
in the free range of motion.

In plain radiographs, the osteochondroma has typical features. The tumor protrudes from the host bone
either as sessile or penduculated, and additionally the cortex and cancellous bone of the osteochondroma
blends with the cortex and cancellous bone of the host. Because of this typical radiographic appearance, the
osteochondroma usually is easily diagnosed based on the plain radiographs. However, imaging which
includes preoperative X-rays and MRI scanning is essential for diagnosis, especially when its findings are
combined with medical records and clinical symptoms. Differential diagnosis should include synovial
chondromatosis, low-grade chondrosarcoma, and osteosarcoma [1, 9-11].

Because of its benign nature, solitary osteochondroma does not need to be surgically excised if it is
asymptomatic. Surgical resection is the choice of treatment for symptomatic cases. Usually, the main
symptom is diffuse pain (depending on the location of the tumor), or if the tumor is intra-articular it appears
with symptoms involving the range of motion of the affected joint. An arthroscopic resection is a treatment
option depending on the size and the localization of the tumor. The arthroscopic resection is less invasive,
leads to better cosmetic results, and additionally is faster in recovery.

Usually, this type of tumor is seen in extra-articular areas, however in our patient, the osteochondroma
located intra-articularly caused mild mechanical symptoms. Furthermore, it could have caused degenerative
osteoarthritis of the patellofemoral joint of the knee due to its proximity to that joint and the surrounding
cartilage chondral surfaces. Although there are reports regarding intra-articular osteochondromas of the
hip [12] and ankle [13] joints, to the best of our knowledge, there are limited reports in the literature
concerning intra-articular knee osteochondroma resection using arthroscopic techniques.

Conclusions
The intra-articular solitary osteochondroma is not a common entity. When the localization of this tumor is
the knee joint the arthroscopic resection might be the treatment of choice in symptomatic patients.
Arthroscopic resection in symptomatic patients is less painful, more cosmetically accepted, especially in
young patients, and leads to faster recovery than the traditional open approach.
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