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Chondroblastoma of the proximal tibia is difficult to treat because of its epiphyseal predilection. This condition can be treated by curettage, which 
results in immediate restoration of stability and a reduced recurrence rate, followed by cement filling of the bone defect. Nevertheless, contact with 
cement can damage articular cartilage, potentially leading to severe knee osteoarthritis. Most previous reports regarding this complication described 
patients with giant cell tumors of the proximal tibia. We present here a patient who underwent arthroscopic treatment for cement exposure caused by 
articular cartilage loss of the tibial plateau, which occurred after initial curettage and cementation for chondroblastoma of the proximal tibia. To our 
knowledge, this is the first report on arthroscopic treatment of this condition.
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of stability, avoidance of internal fixation, and decreased local 
recurrence rates, knee osteoarthritis may occur due to the expo-
sure of articular cartilage to cement, eventually resulting in loss of 
articular cartilage2-4). This complication is of particular concern 
in patients with tumors of the proximal tibia, especially in pa-
tients with giant cell tumors4,5). We describe here a patient who 
experienced full-thickness cartilage loss due to cement exposure 
after initial curettage and cementation for chondroblastoma; this 
patient was successfully treated by arthroscopic burring of the 
exposed cement. 

Case Report

A 20-year-old male was referred to our clinic due to a gradual 
increase in pain along with swelling in his right knee. These 
symptoms had first appeared 1 year earlier and had worsened 
during the previous 3 months. Five years prior to presentation, 
he underwent a curettage and cavity filling cementation with 
polymethyl methacrylate (PMMA) cement for a chondroblas-
toma of the proximal tibia at another hospital. His postoperative 
course was uneventful and he continued to work at his job and 
performed light exercises comfortably. Approximately 5 years af-
ter surgery, the patient reported insidiously progressive knee pain 

Chondroblastoma is a rare benign bone tumor with the poten-
tial for aggressive local growth that tends to occur in the epiphy-
ses of long tubular bones such as the distal femur and proximal 
tibia1). Treatment of chondroblastoma of the proximal tibia in-
volving subchondral bone is challenging due to the difficulty of 
achieving adequate curettage of the tumor while preserving the 
articular cartilage, especially in cases of extensive subchondral 
bone involvement. Curettage and cementation have been used 
to treat patients with this type of periarticular tumor, including 
giant cell tumors and chondroblastomas2,3). Although the index 
surgery has several advantages, including immediate restoration 
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with restricted range of motion, as well as intermittent clicking at 
various knee positions. He had no history of major knee trauma.

Physical examination revealed moderate swelling and pain 
around the knee joint without heating. The range of knee motion 
was restricted to an extension of –15o and a flexion of 110o. Wast-
ing of the quadriceps muscles was observed. Plain radiographs 
showed no evidence of local tumor relapse, but suggested intra-
articular extension of PMMA. Computed tomography (CT) 
of the knee showed protrusion of cement into the knee joint 
through a broken subchondral bone and articular cartilage in 
both the medial and lateral tibial spines of the tibia and scraping 
of the lateral aspect of the intercondylar notch (Fig. 1). Arthros-
copy revealed a full-thickness loss of articular cartilage in the area 
of the lateral tibial spine, the absence of subchondral bone, and 

a sharp bump of the exposed PMMA cement from the previous 
surgery, with bony erosion of the lateral wall of the intercondylar 
notch (Fig. 2A). 

The patient was treated by debridement of the articular carti-
lage remaining on the area of the lateral tibial spine, followed by 
shaving off and contouring of the PMMA cement bump with 
an arthroscopic burr to prevent scratching of the lateral surface 
of the intercondylar notch (Fig. 2B). The cement that protruded 
above the articular cartilage of the tibial plateau was removed 
carefully, so as not to destroy the cement bump that filled in the 
subchondral cavity below the surface of the articular cartilage of 
the tibial plateau. Remnant cement debris created by burring was 
avoided by using the outer sheath of the shaver from which the 
blade had been removed. The cement debris was swept away in 

A B

Fig. 1. Coronal (A) and sagittal (B) com-
puted tomographic images showing a 
sharp cement bump penetrating the ar-
ticular joint and thus scratching the lateral 
aspect of the intercondylar notch (arrows).

A B

Fig. 2. (A) Arthroscopic view showing 
cement extrusion (arrow) through the 
articular cartilage of the tibial plateau and 
a bony defect in the lateral aspect of the 
intercondylar notch (dotted line) resulting 
from scraping by extruded cement. (B) 
Arthroscopic view after chondroplasty and 
removal of the exposed cement.
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the irrigation fluid flowing from the knee joint through the hole 
of the outer sheath of the shaver. Postoperative CT showed that 
the cement bump had been removed (Fig. 3). Postoperatively, the 
patient was allowed to bear weight as tolerated with crutches and 
without limiting knee motion. At first follow-up on postoperative 
day 7, the patient showed full knee motion without pain. At 26 
months, the patient showed maintenance of full knee motion and 
was pain-free. 

Discussion

Chondroblastoma is a rare benign bone tumor, accounting 
for approximately 1% of all primary bone tumors6). In contrast 
to giant cell tumors, chondroblastomas are frequent in children 
and adolescents and are usually located in the epiphysis of a long 
bone, such as the humerus, distal femur, and proximal tibia1). 
Chondroblastomas in immediate proximity to joints are difficult 
to treat due to local physeal involvement and have a relatively 
high recurrence rate of 10%–35%7). There is no general consen-
sus for standard treatment of chondroblastoma. Curettage is the 
usual surgical treatment option; it may be used alone, in conjunc-
tion with bone grafting or packing of the cavity with poly (methyl 
acrylate), or coupled with cryosurgery8).

Simple curettage of chondroblastomas7) and giant cell tumors9), 
however, has been associated with a relatively high recurrence 
rate. The recurrence rate can be lowered by filling the bone defect 
with cement after curettage; this lowering of the recurrence rate 
is due to the toxic properties of the methylmethacrylate mono-

mer and the necrotic effect of heat generated during polymeriza-
tion on tumor cells2). Cementation also preserves the dynamic 
stability of the knee, allowing rapid loading, and enables early 
radiologic detection of recurrence as lysis at the cement-bone 
interface3,4). Despite its ease of use and low cost, however, contact 
of the cement with the cartilage can damage the latter, possibly 
leading to osteoarthritis. 

To date, only two case reports have described arthroscopic 
treatment of cement exposure after curettage and cementation 
for a giant cell tumor of the proximal tibia. Two patients with 
symptomatic full-thickness tibial articular loss after curettage and 
PMMA reconstruction of a giant cell tumor of the proximal tibia 
underwent arthroscopic chondroplasty and planing of the ex-
posed cement5). Another patient experienced severe osteoarthri-
tis with varus deformity due to collapse of the medial wall of the 
proximal tibia approximately 4 years after curettage, cryosurgery, 
and cementation for a giant cell tumor of the proximal tibia4). In 
this patient, the knee joint destruction and bone defect were so 
severe as to require knee joint reconstruction, including removal 
of the cement, correction of alignment by tibial osteotomy, recon-
struction of the subchondral bone, and distraction osteogenesis 
using the Ilizarov apparatus. In this patient, arthroscopy before 
knee joint reconstruction showed the protrusion of cement into 
the intra-articular knee joint. Similarly, arthroscopy in our pa-
tient showed the absence of articular cartilage and of subchondral 
bone, primarily in the area of the lateral tibial spine, and a sharp 
bump of the exposed PMMA cement. This resulted from initial 
oncologic management, which included shaving off the lateral 

A B

Fig. 3. Postoperative coronal (A) and sag-
ittal (B) computed tomographic images 
showing the removal of the sharp cement 
bump (dotted lines) that impinged the lat-
eral aspect of the intercondylar notch.



64    Park et al. PMMA Extrusion

aspect of the intercondylar notch of the distal femur as a kissing 
lesion. We, therefore, arthroscopically flattened the protruding 
cement using a burr after chondroplasty. We also took care to 
completely remove the cement debris created during burring, 
because large sized cement particles could directly scratch the 
articular cartilage, while small sized cement particles could indi-
rectly induce osteolysis, similar to the third body wear reaction. 
Cement debris was removed by drainage of the irrigation fluid 
through the hole of the outer sheath of the shaver. 

Although we could not accurately determine the cause of ce-
ment protrusion from the proximal tibial cortex, it may have 
been due to thermal damage by the cement to the subchondral 
bone and cortex. Articular cartilage is likely to be at risk of ther-
mal damage if the distance between it and the cement is too 
close due to the underlying subchondral layer being too thin (<2 
mm)10). If this situation cannot be avoided, countermeasures are 
available. First, cementing can be performed in stages. A small 
amount of cement with limited heat generation capacity could be 
spread onto the subchondral cavity wall, followed later by a larger 
batch of cement to fill the remaining cavity. Second, cooling of 
surrounding bone and soft tissue before and during cement im-
plantation may reduce thermal damage to the articular cartilage. 
Finally, an autogenous bone graft or allograft could be used to 
reconstruct subchondral bone between the articular cartilage and 
the cement. These bone grafts may reduce subchondral bone col-
lapse by a shock absorption effect and act as a barrier to prevent 
thermal damage by cement polymerization to the articular carti-
lage.

In conclusion, cement filling of a bone defect after curettage of a 
chondroblastoma of the proximal tibia should be performed with 
caution. In these patients, the articular cartilage may be thin due 
to unavoidable extensive subchondral bone loss, which can be ex-
acerbated by contact with the cement. Arthroscopic burring may 
be effective in removing cement extruded into the knee joint, but 
long-term follow-up is required to evaluate whether such patients 
develop osteoarthritis of the knee. 
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