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Chondroblastoma is rare, representing only 1-2% of all primary 
bone tumors and 5% of benign bone tumors.1 Most patients are 
under 20 years old. Chondroblastoma is usually located in the 

epiphysis or apophysis of long bones but it can occur in flat bones and 
vertebrae as well.1 Symptoms vary from mild to severe pain for periods 
followed by a decrease in range of motion. The standard treatment of 
chondroblastoma is tumor curettage with a bone graft.1 Management of 
chondroblastoma in the femoral head, however, is challenging due to 
the difficulty of access and the potential risk of damage to the epiphyseal 
plate. Radiofrequenct ablation (RFA) is a minimally invasive option for                
chondroblastoma management. Reports of a small series using this 
technique have been reported to have had excellent outcomes, but there 
is limited data on long term follow up.1-5

Case Report 

	 A 13-year old boy presented to the Orthopedic Out-patient Clinic in 
January 2012 with left hip pain and reported limping for 1 year. He also 
had night pain but no history of trauma to the left hip. His mother had 
brought him to a primary hospital where he was initially treated with 
NSAIDs but the pain did not subside. Physical examination at the               
Orthopedic Clinic revealed a left antalgic gait and tenderness at left groin 
with slightly limited internal rotation of the left hip. 

	 Plain radiographs showed an eccentric well-circumscribed osteolytic 
lesion at the epiphysis of the left femoral head which measured 1.5x1.5 
cm (Figure 1). Preoperative CT scans of the left hip showed a well-             
defined homogeneous osteolytic lesion 1.3x1.7x1.4 cm with a sclerotic 
border at the left femoral epiphysis (Figure 2). The inferior margin of 
the lesion was located on the epiphyseal plate of the femoral head while 
the superior margin was located beneath the articular surface.

	 Based on the pathology report, chondroblastoma of the left femoral 
head was diagnosed. To avoid risk of growth plate injury following open 
surgery, we chose percutaneous radiofrequency abrasion. 

Abstract 
	 Surgical management of chondroblastoma of the femoral head in skeletal immaturity 
is challenging due to difficult access and a risk of epiphyseal plate injury. A 13-year old 
boy presented with left hip pain and limping for over 1 year. Based on imaging and            
pathology report, chondroblastoma was diagnosed. The size of the tumor was 1.7 cm 
in diameter. To avoid epiphyseal plate and articular damage, percutaneous radiofrequency 
ablation was performed under fluoscopic guidance with a 70o Celsius monopolar probe 
for 3 minutes’ duration repeated 3 times. The 2nd ablation procedure was performed 
after 3 months to minimize risk of recurrence. The pain had subsided at the 3 months 
follow up. Over the 4 years follow up period, this case shows good functional outcome 
without deformity of the femoral head or tumor recurrence.	
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	 Informed consent was obtained and the protocol was                   
approved by the institutional review board of our institute. The 
patient was placed in the supine position on a fracture table. 
Fluoroscopic drilling via the lateral approach was followed by 
Percutaneous Radiofrequency Ablation with a 70o Celsius 
monopolar probe for 3 minutes’ duration repeated 3 times 
performed in April 2012. A second ablation procedure was 
performed 3 months later in July 2012. 

	 At the 3 months follow up visit in October 2012, the pain 
had significantly subsided and the patient could ambulate with 
partial weight bearing using an axillary crutch. At the 6 months 
follow up visit in January 2013; he could walk well without 
any gait aid and with only minimal pain even after long periods 
of walking. On further follow up visits between April 2013 
and November 2016 he had no hip pain and enjoyed active 
sports. The follow up radiographs from each visit are shown 
in Figure 3.

Figure 1: showed eccentric well-circumscribed 
osteolytic lesion at epiphysis of left femoral 
head, which measured 1.5x1.5 cm.  

Figure 3: Follow up radiographs.

Figure 2: CT scan of left hip showed well homogenous osteolytic lesion 
1.3x1.7x1.4 cm at left femoral epiphysis. The inferior margin of the lesion is 
located on the epiphyseal plate and the superior margin of the lesion is                      
located on the articular surface. 
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Discussion

	 Chondroblastoma does not resolve spontaneously with 
conservative treatment. The mainstay treatment of chondro-
blastoma is entire tumor removal followed by filling the void 
defect. However, chondroblastoma in the femoral head requires 
special consideration because this area is difficult to access. 
Current options for treating this difficult lesion are complete 
tumor removal by open arthrotomy and tumor removal using 
minimally invasive procedures. Complete tumor removal can 
potentially result in femoral head collapse and growth plate 
damage, while minimally invasive procedures have the benefit 
of preserving the femoral head but present a risk of tumor 
recurrence. 

	 Open surgery and tumor curettage of a femoral head lesion 
can be achieved through the base of femoral neck, trochan-
teric, or open hip arthrotomy approach.1,6 These techniques 
increase the risk of the tumor spreading to adjacent areas and 
of damaging the growth plate. Removal of the tumor from the 
articular cartilage side will cause femoral head collapse and 
late osteonecrosis of the femoral head. To prevent articular 
damage, hip arthroscopy can be used in combination with 
tumor curettage in a minimal invasive approach.1 

	 Radiofrequency Ablation (RFA) as a minimally invasive 
procedure was introduced in 20012 and has increased in popu-
larity since then. This technique minimizes the risk of me-
chanical collapse and growth plate injury and is suitable for 
small sized lesions. Several case reports have demonstrated 
that RFA can be applied to the periarticular area, especially 
the femoral head, proximal humerus, femoral condyle and 
tibial plateau.2-4,7,8 

	 In difficult areas, such as the femoral head, several case 
reports and case series have shown that RFA has had excellent 
outcomes in terms of head preservation, no growth plate               
damage and no tumor recurrence (Table 1). The decision to 
treat with RFA is based on skeletal maturity and size of the 
lesion. In a skeletally immature patient, the largest tumor  
removed by RFA was 2 cm in diameter.8 In a skeletally mature 

patient, larger tumors can be accepted as there is no risk of 
epiphyseal plate injury. The largest tumor treated with this 
technique was 2.9 cm in diameter.7

	 In the present case, the patient still had bone growth                                      
remaining and the lesion was 1.7 cm in diameter. For those 
reasons, we selected RFA as the treatment of choice. The superior 
border of the lesion was the articular cartilage and the inferior 
border of the lesion was the growth plate. To prevent thermal 
injury to these structures, we chose RFA with a 70o Celsius                   
probe for 3 minutes repeated 3 times. The heat and duration of 
each cycle were less than reported in previous studies. The 
lower heat and lower duration might result in local recurrence 
of the tumor, so we decided to perform a second operation using 
the same procedure 3 months later. The 3 months post-operative 
follow up found that the pain had subsided. At the 6 months 
follow up, he could walk without any gait aid. At the 3 years 
follow up, he had resumed playing soccer and bicycling. No 
subsequent complications were found in this case.

	 Complications of RFA can be classified as articular damage, 
growth plate disturbance or recurrence of the tumor. There 
have been no reports of any complications following femoral 
head RFA in previous studies, although complications in 
larger case series of RFA in periarticular operations have been 
mentioned. Rybak et al.4 and Lalam et al.3 reported articular 
surface collapse with the two largest sized tumors in their 
series (2.5x2.0x2.1 cm and 4.6x4.8x1.8 cm). Recurrence                 
following radiofrequency ablation was mentioned in 1 of                 
17 cases reported by Rybak et al.4 and in 1 of 3 cases of               
Rajalakshmi et al.9

	 Using an alternative method for larger lesions, Petsas et 
al.7 treated two femoral head chondroblastomas with a                    
combination of curettage and RFA with multitine electrodes 
(average tumor size 2.7 cm). They accessed the lesions via 
fluoroscopic drilling and partial curettage after which RFA 
was performed through the tract and a bone graft was inserted 
into the lesion. No complications or recurrences were                          
reported with a mean follow up of 36 months.

Table 1:  Summary of the literature review of Chondroblastoma of femoral head treated with RFA.

Number of case
Age (mean)
Largest lesion diameter in cm
Temperature(Celsius)
Total duration (min)
Adjunctive Intervention

Follow up months (mean)
Complication
Recurrences

Christie- Large et al8

2
13

1.5-2
90

24-39
-

13
none
none

Rybak et al4

3
23.3

0.9-1.7
90

6-42
-

25
none
none

Petsas et al7

2
27

2.6-2.9
85-90
10-12

Fluoroscopic drilling 
and curettage then 

RFA and augmented 
with bone graft

36
none
none

Lalam et al3

1
19
2.8
90
15
-

14
none
none

Erickson et al2

1
26
0.8
90
6
-

48
none
none

Our case
1

13
1.7
70
9

2nd time RFA with 
same regiment at 

3 months

51
none
none

Radiofrequency Ablation in Chondroblastoma of the Femoral Head in Skeletally Immature Individuals:  A Case Report



64 The Bangkok Medical Journal Vol. 13, No. 2; September 2017
ISSN 2287-0237 (online)/ 2287-9674 (print)

The Bangkok Medical Journal Vol. 13, No.2;  September 2017
ISSN 2287-0237 (online)/ 2287-9674 (print)

PB

Conclusions

	 Chondroblastoma of the femoral head in cases of skeletal 
immaturity is a challenge for the orthopedic surgeon. Adequate 
tumor removal might result in epiphyseal plate and articular 
damage, while minimally invasive treatment might allow             
recurrence of the tumor. Careful evaluation and risk-benefit 
analysis must be done before deciding on a treatment strategy.  
Fluoroscopic guidance for RFA is an excellent outcome                     

References

1.	 De Mattos CB, Angsanuntsukh C, Arkader A, et al.                       
Chondroblastoma and chondromyxoid fibroma. J Am Acad 
Orthop Surg 2013;21(4):225-33.

2.	 Erickson JK, Rosenthal DI, Zaleske DJ, et al. Primary                   
treatment of chondroblastoma with percutaneous radio-                 
frequency heat ablation: report of three cases. Radiology 
2001;221(2):463-8.

3.	 Lalam RK, Cribb GL, Tins BJ, et al. Image guided radiofrequency  
thermo-ablation therapy of chondroblastomas: should it              
replace surgery? Skeletal Radiol 2014;43(4): 513-22.

4.	 Rybak LD, Rosenthal DI, Wittig JC. Chondroblastoma:               
radiofrequency ablation--alternative to surgical resection in 
selected cases. Radiology 2009;251(2):599-604.

5.	 Tins B, Cassar-Pullicino V, McCall I, et al. Radiofrequency 
ablat ion of  chondroblastoma using a mult i- t ined                                         
expandable electrode system: initial results. Eur Radiol 
2006;16(4):804-10.

alternative to open surgery. This technique is suitable for             
small lesions up to 2 cm in diameter. However, because                 
chondroblastoma of the femoral head is extremely rare and 
few cases are reported, further study of that method is required.

Acknowledgement

	 The authors thank Dr. G Lama Robert for helping us                   
writing this manuscript. 

6.	 Strong DP, Grimer RJ, Carter SR, et al. Chondroblastoma of 
the femoral head: management and outcome. Int Orthop 
2010;34(3):413-7.

7.	 Petsas T, Megas P, Papathanassiou Z. Radiofrequency ablation 
of two femoral head chondroblastomas. Eur J Radiol 
2007;63:63-7.

8.	 Christie-Large M, Evans N, Davies AM, et al. Radiofrequency 
ablation of chondroblastoma: procedure technique, clinical 
and MR imaging follow up of four cases. Skeletal Radiol 
2008;37(11):1011-7.

9.	 Rajalakshmi P, Srivastava DN, Rastogi S, et al. Bipolar               
radiofrequency ablation of tibial chondroblastomas: A report 
of three cases. World J Radiol 2012;4(7):335-40.

Pornwattanavate S, et al.


