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ABSTRACT
Background: Chondroblastoma is a rare bone tumor that originates from the epiphysis, constitutes around 1% of all primary 
bone tumors and is recognized for its tendency to exhibit local invasiveness, as well as the possibility of metastasis and recurrence 
in nearby areas. Currently, the main surgical treatment for chondroblastoma is open surgery, involving excision of the lesion. 
There are relatively few reports on arthroscopic surgery for the treatment of chondroblastoma. However, open surgical curettage 
is associated with operation-related trauma and potential for damage to the osteoepiphysis resulting in growth disturbances.
Case Presentation: This case study presents the application of an arthroscopic technique in a 14-year-old male patient with 
chondroblastoma affecting the proximal tibia and tibial eminence. The procedure involved thorough removal of the lesion using 
direct visualization with the management of the cavity utilizing a substitute for autologous bone graft. After 1 year of follow-up, 
the patient remains free from symptoms, exhibits normal knee functionality, and radiographic analysis reveals a good autologous 
bone graft fusion without any signs of recurrence.
Conclusions: Based on the existing cases of arthroscopic treatment for chondroblastoma and the report of this case, arthro-
scopic treatment for chondroblastoma can be considered as a specific treatment option for certain patients. In some cases, this 
technique could be an effective alternative to open surgery.

1   |   Background

The prevalence of chondroblastoma among primary bone 
tumors is estimated to be approximately 1%, predominantly 
affecting individuals aged between 10 and 30 years [1]. In a 
multi-center retrospective study [2], it was reported that the 
mean age at the time of diagnosis was 18.02 ± 5.28 years. 
Regarding gender distribution, male patients were 

affected almost twice as frequently as female patients. 
Chondroblastoma is generally classified as an intermediate 
tumor category, characterized by its benign nature and rare 
metastasis, with a recurrence rate ranging from 5% to 40%. 
[2–4]. The first documented case of chondroblastoma dates 
back to 1942 [5]. Typically, chondroblastoma occurs in the 
epiphysis of a long bone, with the most common sites being the 
proximal tibia or femur, distal femur, and proximal humerus 
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[2]. Though open surgical curettage with or without bone 
grafting is the mainstay of treatment, it is associated with a 
more pronounced operation-related trauma [6]; or damage to 
the physis during unchecked curettage [7, 8]. The arthroscopic 
treatment offers distinct advantages in terms of enhanced vi-
sualization and minimal invasiveness when compared to open 
surgery, thereby facilitating early mobilization and yielding 
superior functional and cosmetic outcomes during the post-
operative period.

According to our current knowledge, there has been only one 
reported case who underwent arthroscopic treatment for a prox-
imal tibial chondroblastoma [9]. In this study, we present a case 
of arthroscopic management for a proximal tibial chondroblas-
toma, involving curettage under direct visualization followed by 
cavity treatment using an autologous bone graft substitute.

2   |   Case Presentation

A 14-year-old boy presented with pain in the right knee after 
running for 10 days. There was no history of any trauma, and 
the patient was in good health otherwise. The physical ex-
amination was unremarkable, except for the presence of pain 
upon flexion and extension of the right knee, as well as limited 
range of motion in the right knee joint with a maximum flex-
ion of 90°. Radiographs revealed a well-defined radiolucent le-
sion with sclerotic margins in the tibia intercondylar eminence 
of the right knee (Figure 1). Subsequent computed tomography 
(CT) scans and three-dimensional film revealed an eccentric os-
teolytic lesion located posterior to the tibial intercondylar emi-
nence, exhibiting a well-defined lucency and marginal sclerosis 
(Figure  2). The magnetic resonance imaging (MRI) reveals a 
well-defined septate lesion in the tibial eminence, comprising 
of lobules that exhibit hypointense on T1-weighted imaging and 
hyperintense on T2-weighted image. The presence of adjacent 
marrow edema is evident, while no involvement is detected in 
the tibial epiphyseal region (Figure 3). The patient underwent 
18F-FDG PET/CT imaging at our hospital, the SUVmax = 8.1, 
suggesting a primary bone tumor (Figure  A1). Based on the 
evaluation of MRI, CT, and PET-CT images, it is probable that 

this lesion represents a primary bone tumor with a high likeli-
hood of being benign. Rather than the conventional arthrotomy, 
we chose an arthroscopic approach for decreased post-operative 
pain that would facilitate early mobilization. The treatment 
strategy involves using arthroscopy to treat the cavity with an 
autologous bone graft substitute as the primary approach. If an 
intraoperative diagnosis indicates a malignant lesion, there will 
be a subsequent transition to arthroscopy-guided biopsy.

Initially, a standard arthroscopic evaluation of the knee joint 
was conducted through the conventional anterolateral and an-
teromedial portals. The lesion was partly concealed by the an-
terior cruciate ligament and a vascular traction band is utilized 
to pull the anterior cruciate ligament and thereby expose the 
lesion (Figure  4A,B). The arthroscopic exploration revealed a 
hyperemic area located superior to the tibial intercondylar em-
inence, posterior to the cruciate ligament (Figure 4C) After sy-
novium was resected, the location of the lesion was confirmed 
by probing the hyperemic area with a finger pin that pierced 
through the thinned out cortex forming the roof of the lesion 
(Figure  4D). After debriding the surrounding soft tissue, the 
lesion was de-roofed using a shaver and curette (Figure  5A). 
Under direct vision, a lesion sharply separated from the adjacent 
bone and contains a mixture of soft, friable, gray material and 
hemorrhage was observed (Figure 5B). Small calcifications were 
observed on the surface of the lesion, presenting a granular and 
chalk-like texture. Considering these morphological character-
istics, a benign bone tumor was deemed as the most likely di-
agnosis. Tissue was obtained for histopathology with a grasper.

The curettage of the anterior aspect of the lesion presents chal-
lenges due to its location; therefore, a shaver with a 90° bent 
angle was employed (Figure 6). The presence of residual tissue 
anterior to the lesion, however, is evident and a posterior medial 
approach was established. The remnants of the lesion were ex-
cised with a shaver under and the periphery was debrided under 
the arthroscopy until healthy cancellous bone became visible 
(Figure 5C). The graft bone came from the patient's iliac bone. 
The graft was prepared after removal of any adherent soft tissue 
and then reshape the graft into a cylindrical shape of approxi-
mately 2 cm. Finally, the graft bone was fitted into the defect and 

FIGURE 1    |    Radiographs of right (R) knee showing eccentric juxta-articular osteolytic lesion in proximal tibial: Anteroposterior (A) and lateral 
(B) views.
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stabilized Kirschner wires and absorbable screw (Figure  5D). 
The incisions were closed, and the joint cavity was injected with 
ropivacaine, no drain was installed. Elastic bandage was ap-
plied. The surgery proceeded smoothly, and the excised tumor 
was sent for pathological biopsy. To prevent the dispersal of 
tumor cells into the joint, negative suction should be utilized 
during lesion curettage and continuous irrigation should be 
maintained throughout the entire surgical procedure.

Histopathological examination revealed a cobblestone arrange-
ment of chondrocytes on a chondroid matrix, exhibiting dys-
trophic calcification. These findings confirm the diagnosis of 
chondroblastoma (Figure A2).

Postoperatively, partial weight-bearing ambulation and knee 
range of motion exercises were started once the patient was 

comfortable in the first 2 weeks with the protection of a knee 
brace. He followed up regularly on an outpatient basis and did 
not show any evidence of an immunogenic reaction to the bone 
substitute, such as excessive drainage or joint effusion. During 
the one-month postoperative follow-up, the radiographs showed 
no evidence of recurrence (Figure  A3) and the Lysholm score 
of the right knee was 67 (Figure A4). The Kirschner wires were 
removed upon observation of a good bone graft fusion substitute 
on follow-up radiographs and CT images during the 2-month 
postoperative assessment.

Three months after surgery, the patient was able to walk while 
weight-bearing, the radiographs showed a good bone fusion 
(Figure  7) and the Lysholm score of the right knee was 87 
(Figure 8). At 12 months post-surgery, CT scans revealed good 
fusion of the bone graft without any evidence of recurrence 

FIGURE 2    |    CT scans and three-dimensional reconstruction showing osteolytic lesion in proximal tibial physis of right knee: axial view (A); 
sagittal view (B); coronal view (C); and three-dimensional reconstruction of the lesion (D).
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(Figure 9). The patient was asymptomatic with normal knee 
function. The right knee joint can flex up to 130°, return-
ing to the normal level of flexibility. (Lysholm score = 100, 
Figure 10).

3   |   Discussion

Thechondroblastoma constitutes approximately 1% of primary 
bone tumors and exhibits a predilection for the epiphyses or 
apophyses of the long bones [1]. According to existing literature, 
the most prevalent sites for chondroblastoma occurrence are ob-
served in proximal tibia or femur, distal femur, and proximal 
humerus [3, 10].

Chondroblastoma, although classified as a non-malignant tumor, 
exhibits locally aggressive behavior [4] necessitating surgical in-
tervention as an integral component of all treatment modalities. 
Meticulous curettage, either alone or in conjunction with chemi-
cal or mechanical adjuvants, along with bone-grafting or cemen-
tation, represents the established standard of treatment [2]. The 
tumor is also known to have a relatively high local recurrence 
rate. Therefore, meticulous and assertive curettage is a crucial 
factor in achieving successful treatment outcomes because 

incomplete or insufficient curettage has been identified as the 
primary cause of recurrence [11]. The utilization of local adju-
vants, such as liquid nitrogen [12], hydrogen peroxide [7], phenol 
[13], and cementing [14] (via its thermogenic effect), has been ap-
plied to reduce the recurrence rate. However, there is no evidence 
to support their use over aggressive curettage and grafting alone 
[15]. Furthermore, the application of phenol [16] may have delete-
rious effects on the integrity of articular cartilage in subchondral 
chondroblastoma and the thermogenic effects of cement present 
a substantial risk on the physis in skeletally immature patients 
[17]. Some scholars consider that recurrence is likely to be due 
to incomplete curettage; therefore, aggressive curettage should 
be the mainstay treatment rather than local adjuvant application 
after curettage [11]. One study reported a very low recurrence rate 
after the treatment of proximal humeral chondroblastoma. The 
authors emphasized the importance of meticulous and extensive 
curettage using curettes to remove all visible tumor tissue [12]. 
Although recurrence is one of the most common complications 
of chondroblastoma surgery, other types of complications should 
not be ignored. Neuropraxia was found after surgery which may 
related to stretching or compression of the nerve during surgery. 
Arthrosis was found after undergoing curettage and cementa-
tion for a tibial chondroblastoma. Neuropraxia was found after 
surgery, which may be related to the stretching or compression 

FIGURE 3    |    Magnetic resonance images of proximal tibial lesion in right knee: coronal T1-weighted image (A), coronal T2-weighted image view 
(B), sagittal T1-weighted image (C), and sagittal T2-weighted image (D). A well-circumscribed septate lesion is seen, consisting of lobules with 
evidence of neighboring marrow edema.
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of the nerve during the procedure. Arthrosis was observed fol-
lowing curettage and cementation for a tibial chondroblastoma 
[18]. For children, premature closure of the growth plate due to 
tumor involvement is also a common complication [19]. Despite 
some scholars making improvements to surgical approaches, 

open surgery still presents similar complications [20]. However, 
smaller surgical incisions and approaches still result in improved 
postoperative function and recovery. Considering these compli-
cations, the use of arthroscopic techniques for minimally inva-
sive surgery is a direction of development.

FIGURE 4    |    Arthroscopic procedures under direct vision: a vascular traction band is utilized to pull the anterior cruciate ligament (A, B); and the 
location of the lesion in knee (C), the red arrow represents the anterior cruciate ligament, the blue arrow represents the posterior cruciate ligament. 
The red circle indicates the location of the lesion; the lesion was exposed after soft tissues were cleaned (D).

FIGURE 5    |    Arthroscopic procedures under direct vision: confirmed by probing the lesion area (A), thinned out cortex forming the roof of the 
lesion (B), complete debridement of tumor tissue is performed and healthy cancellous subchondral bone is reached (C) and graft bone was fitted into 
the defect and stabilized Kirschner wires (D).
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3.1   |   Review of Arthroscopic Treatment 
for Chondroblastoma

A few reports regarding the arthroscopic treatment of chond-
roblastoma have been published since 1992, when Cohen et al. 
initially reported excision of a proximal tibial chondroblastoma 
[9]. In the first arthroscopic treatment of chondroblastoma, 
the patient had a lesion in the right anterior tibial spine and a 
fixed flexion deformity of 30° in the knee, resulting in limited 
flexion to only 90°. Arthroscopic excision without bone graft 
of the chondroblastoma was performed. At review 1 year after 
operation, the knee was pain free with a full flexion and exten-
sion in right knee [9]. Then Stricker [21] applied percutaneous 
extra-articular curettage with arthroscopy and bone grafting in 
three patients with femoral head chondroblastoma. This tech-
nique has evolved into a method known as “dry arthroscopy”. 
In the same year, another case report applied hip arthroscopy 
performed intra-articular curettage and bone graft in femoral 
head [22] and medial femoral condyle chondroblastoma [23]. 
Based on the aforementioned studies, techniques for applying ar-
throscopic treatment in chondroblastoma can be classified into 
two different technical routes, arthroscopy and “dry arthros-
copy”. In 2002, the percutaneous extra-articular curettage with 

arthroscopy was successfully applied in a chondroblastoma in 
the calcaneus [24]. With the development of arthroscopy tech-
nique, arthroscopy was also applied in the treatment of ankle 
chondroblastoma. In 2010, Prado et al. [25] reported a case of pa-
tient with talar neck chondroblastoma, treated with arthroscopic 
resection. In addition to performing arthroscopic excision of 
chondroblastoma, the utilization of arthroscopic-assisted biopsy 
and radiofrequency therapy is also implemented [26]. In last de-
cade, arthroscopy assisted treatment of chondroblastoma has 
been demonstrated as an effective approach for the treatment 
of chondroblastoma, supported by several studies [27–32]. The 
application of arthroscopic treatment in chondroblastoma is 
listed in Table 1. The above studies show that all patients suc-
cessfully underwent arthroscopic surgery for chondroblastoma. 
Compared with the preoperative state, postoperative pain was 
effectively relieved and visual analog scale scores significantly 
improved.

3.2   |   Surgery Tips

While arthroscopy is an attractive option for treating le-
sions, the technique also has disadvantages, including the 

FIGURE 6    |    A shaver with a 90° bent angle was employed in surgery (C). A straight shaver cannot reach the anterior wall of the lesion (A). A 
shaver with a 90° bent angle can reach the anterior wall of the lesion (B).
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risk of intra-articular tumor spread and poor biopsy specimen 
quality [23]. However, some studies have demonstrated that 
arthroscopy-assisted resection of benign bone tumors may offer 
advantages such as reduced postoperative pain, improved cos-
metic outcomes, early mobilization, and enhanced functional 
results [33–35].

The primary opponents to the arthroscopy assisted tumor sur-
gery argue against the use of irrigation fluid. Because fluid flow 
may lead to a dissemination of tumor cells from the lesion into 
the joint. In order to mitigate this concern, a shaver under nega-
tive suction was applied during lesion curettage and continuous 
intraoperative irrigation during all procedures. The efficacy of 

FIGURE 7    |    Radiographs of right knee showing a good osteointegration of the bone graft 3 months after surgery: anteroposterior (A) and lateral 
(B) views.

FIGURE 8    |    The 3-months follow-up after surgery demonstrated an excellent functionality of the knee joint: anterior (A) and lateral (B) view.
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this technique has been demonstrated in a similar case of knee 
chondroblastoma, lending support to its potential application 
in the present study [33]. Another technique almost eliminates 
this because “dry arthroscopy” do not use irrigation fluid [29]. 
Additionally, the decision to perform arthroscopy is heavily 
contingent upon tumor classification. As demonstrated in our 
case, the strategy using arthroscopy is to treat the cavity with 
an autologous bone graft substitute when the lesion is benign or 
transition to arthroscopy-guided biopsy when an intraoperative 
diagnosis indicates a malignant lesion.

The second concertation of arthroscopy is the challenging bone 
grafting process for filling the tumor cavity with a reliable and 
compacted graft. In one study [34], the bazooka technique was 
employed, wherein an 8-mm transparent cannula is utilized as a 
conduit to facilitate the transportation of bone grafts. This inno-
vative approach enables precise loading of any desired quantity 
of bone graft chips into the tumor cavity, ensuring consistent im-
paction until complete nest filling is achieved. In our study, the 
lateral incision of the knee was extended by 2 cm to facilitate the 
insertion of the bone grift. Additionally, fixation is not usually 
required after bone grafting; however, in order to better graft 
bone fusion, we utilized Kirschner wire and absorbable screws 
for fixation in this study.

One study reported a 14-year-old girl with chondroblastoma 
involving the distal femoral epiphysis. An arthroscopic as-
sisted lesion curettage was performed and a synthetic graft 
substitute was applied in the cavity management. The 7-year 
follow-up after the surgery demonstrated that the patient's 
symptoms have disappeared with a normal knee function, 
the bone graft area has fused well, and no recurrence evi-
dences were overserved [33]. However, in our case, autolo-
gous iliac bone graft was used for better graft fusion. For the 
treatment of bone defects, bone graft is a common surgical 
procedure. Autologous bone is considered as the “perfect” 
bone-grafting material because it combines all properties re-
quired in a bone-graft material: osteo-induction, osteogenesis 
and osteo-conduction [36]. In addition, due to its being the 
patient's own tissue, autologous bone is histo-compatible and 
non-immunogenic, greatly reducing the possibility of immune 
reactions and transmission of infections. However, the collec-
tion requires additional surgical procedures and is associated 
with documented complications and discomfort for patients. 
There are also other disadvantages such as quantity limita-
tions and high costs [37]. Moreover, chondroblastoma cases 
treated with curettage and synthetic bone substitutes exhib-
ited a radiographic incidence of joint degeneration at a rate of 
16.7% [38]. One recent report also suggests using low-porosity 

FIGURE 9    |    CT scan showing at 12 months of follow-up of a good osteointegration of the bone graft: axial view (A), sagittal view (B), and coronal 
view (C).
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β-tricalcium phosphate as a reconstructive material after 
chondroblastoma resection surgery [39].

3.3   |   Prospect of Clinical Application 
and Limitations

For chondroblastoma occurring around the joints, the chal-
lenge of surgical treatment lies in its location and the sur-
rounding soft tissues. For example, in this study, the lesion 
was located in the posterior area of the tibial eminence and 
was obstructed by cruciate ligaments and surrounding soft 
tissues. Performing open surgery may result in greater tissue 
damage and the formation of adhesions due to the need for a 
larger incision to adequately visualize the lesion. Arthroscopy 
demonstrated its technical feasibility and superiority in our 
case. For example, the improvement of the shaver with a 90° 
bent angle facilitates the debridement of the lesion. Another 
technique applied in this case involves the autogenous bone 
graft from the ilium and its fixation. Autogenous iliac bone 
grafting provides effective structural support, preventing sub-
sequent collapse. The application of K-wires and absorbable 
screws in fixation prevents the need for stage surgery. In addi-
tion, preoperative CT three-dimensional reconstruction of the 
lesion helps us determine the size of autogenous bone grafts, 
avoiding damage caused by taking excessively large iliac 
bones. In our case, arthroscopy offers the benefit of observ-
ing the tumor directly with bright lighting in a field without 

blood. These experiences can help in the clinical application of 
arthroscopic treatment for chondroblastoma. At 4 weeks after 
arthroscopy, our patient was given the freedom of early partial 
weight bearing and early mobilization. The patient was able to 
engage in weight-bearing activities earlier compared to open 
surgery. Significantly, a complete recovery of functionality has 
been observed within 8 to 12 weeks after arthroscopy.

In our study, we are delighted to report positive initial out-
comes from the utilization of arthroscopic intervention for 
treating chondroblastoma in the tibial intercondylar emi-
nence. Nevertheless, there exist limitations in this case that 
necessitate improvement. The primary limitation is that the 
arthroscopic surgery could result a dissemination of tumor 
cells into the joint. In order to avoid these occurrences, a neg-
ative suction and continuous intraoperative irrigation was em-
ployed during all procedures. The shaver, which was bent at a 
90° angle, was modified during the surgery. However, careful 
consideration is necessary, as there is a possibility of break-
age occurring during the procedure. The fixation methodol-
ogy for graft bone can also be modified by utilizing a fixation 
technique for tibial eminence avulsion fractures [40]. Finally, 
the available evidence is inadequate to determine whether 
arthroscopic intervention for chondroblastoma reduced the 
rate of tumor recurrence. Hence, it is crucial for orthopedic 
surgeons to maintain a state of constant alertness. Further 
research studies with stronger evidence are necessary to sub-
stantiate this potential indication.

FIGURE 10    |    The 12-months follow-up after surgery demonstrated an excellent functionality of the right knee: flexed position of right knee (A) 
and Crouch of the patient (B).
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Conclusion

Based on the existing cases of arthroscopic treatment for chon-
droblastoma and the report of this case, arthroscopic treatment 
for chondroblastoma can be considered as a specific treatment 
option for certain patients. In some cases, this technique could 
be an effective alternative to open surgery.
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Appendix A

FIGURE A1    |    The 18F-FDG PET/CT imaging of patient at our hospital, the SUVmax = 8.1.
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FIGURE A2    |    Histopathology showing cobblestone arrangement of 
chondrocytes on a chondroid matrix.

FIGURE A3    |    Radiographs of right knee 1 month after surgery: anteroposterior (A) and lateral (B) views.
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FIGURE A4    |    One month after surgery, the right knee can be extended 0° (A) and flexed 100° (B), with a Lysholm score of 67 for the right knee 
joint.
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