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Abstract 
Background: Giant cell tumor (GCT) is a benign, locally aggressive bone tumor with rarely tendency to 

metastasize. The location of giant cell tumors in areas like distal femur, proximal tibia, etc. makes the 

management of the tumor challenging. Inadequate curettage may lead to recurrence of the tumor, which 

has to be kept in mind even before planning for surgery.  

Aims and Objectives: Large giant cell tumor management has always been difficult. Even more difficult 

is tackling the complication like recurrence. This case was studied to know how the extended curettage 

with phenol crystal helps in reducing the risk of recurrence of GCT. 

Methods: An 18 year old male clinically and radiologically diagnosed to have GCT in the medial 

condyle right distal femur was taken up for extended curettage with phenol crystal wash, bone grafting 

and cementation with allograft mixed with bone cement and medial condylar plating for right distal 

femur. Followed by a histo-pathological examination of the curetted sample. Regular follow-up of the 

patient was done at 1, 3, 6, 12 and 18 months post operatively to assess for recurrence of the tumor. 

Result: Histo-pathologically the diagnosis of giant cell tumor was confirmed. At regular follow-ups of 1, 

3, 6, 12 and 18 months post operatively and also an MRI done at 12 months follow-up period showed no 

evidence of recurrence of the tumor. 

Conclusion: Giant cell tumor management has better outcomes with extended curettage with phenol 

crystal wash followed by bone grafting, cementing and plating. This study has shown no evidence of 

recurrence with the following technique at 18 months follow-up period. Phenol crystals can be used as a 

better alternative to liquid nitrogen for extended curettage. 

 

Keywords: Giant cell tumor, aggressive, distal femur, curettage, phenol crystals, PMMA, allograft, 

plating 

 

Introduction 

Giant cell tumor (GCT) was first described by Cooper in 1818. Nelaton, later showed its local 

aggressiveness and Virchow revealed their malignant potential. 

GCT is a benign but locally aggressive bone tumor commonly affecting the epiphyseo-

metaphyseal region of long bones accounting for 5% of all primary bone tumors and 20% of 

all biopsy analyzed benign bone tumors [1]. The peak incidence being the third to fourth 

decades of life [2].  

Most common sites include the distal femur, proximal tibia and the distal radius in skeletally 

mature individuals. The sacrum, distal tibia, proximal humerus and proximal femur being the 

lesser involved [3]. 

Even though benign, GCT may cause a substantial disturbance of the local bony architecture 

that can be particularly debilitating in peri-articular locations.  

In the weight bearing long bones, the large sized GCTs are prone for pathological fractures 

even with an insignificant trauma. 

GCT has a relatively high recurrence rate. Even though benign, metastases can occur in 1% to 

9% of patients with GCT [4]. Studies have shown that the aggressive growth pattern of the 

tumor and local recurrence directly correlate with the risk of metastases [5]. 

Curettage has been the preferred treatment for most cases of GCT. Chemical or physical 

agents work by inducing an additional circumferential area of necrosis to “extend” the 

curettage. 
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Phenol, liquid nitrogen, bone cement, hydrogen peroxide, zinc 

chloride and more recently, argon beam cauterization have 

been employed as local adjuvants [6]. 

 

Case report 

An 18 year old male patient presented with 2 years history of 

pain and swelling above his right knee. The patient gives a 

history of an insignificant trauma to the same region two 

years back. The swelling was insidious in onset and gradually 

progressive. Pain was initially mild, diffuse and relieved on 

rest. But, the pain aggravated since the last 3 months, which 

made the patient consult the orthopaedician. On physical 

examination patient had a large bony swelling over the right 

distal femur with mild local rise of temperature. After 

radiograph, we arrived at a provisional diagnosis of giant cell 

tumor (figures 1 and 2). Patient underwent CT for detailed 

description of the tumor and also MRI to look for soft tissue 

involvement and periosteal reaction (figures 3 and 4). MRI 

showed 9.8 x 5.7 x 5.8cm well defined multi-septated 

expansile eccentric lesion in epiphyseo-metaphyseal region of 

medial condyle of right femur, with thickened periosteal 

reaction and well defined sclerotic rim extenting to 

subarticular region suggestive of giant cell tumor. The patient 

underwent a short duration cycle of Denosumab for 2-3 

months pre-operatively to facilitate less morbid surgery. 

Patient was then planned and taken up for surgery. Patient 

was operated under general anaesthesia. After achieving 

adequate exposure, a large cortical window was made for 

intra-lesional curettage using a high speed burr, phenol crystal 

wash was given, bone grafting and cementation with allograft 

mixed with bone cement Poly-methyl Methacrylate (PMMA) 

and medial condylar plating with titanium plate for right distal 

femur was done (figures 5 - 9). The curetted sample was sent 

for frozen section and histo-pathological examination. Intra-

operative and post-operative periods were uneventful. 

Following surgery, the patient was immobilized with a long 

extension knee brace and non-weight bearing for 2 weeks 

continued. Histo-pathological examination report confirmed 

the diagnosis of giant cell tumor. The patient was allowed 

walker-assisted partial weight bearing after 2 weeks. The 

patient was followed up at 1, 3, 6, 12 and 18 months post-

operatively. MRI was repeated at 12 months follow-up period 

which showed no evidence of recurrence of the tumor. 

 

  
 

Fig 1 and 2: Showing AP and lateral radiographs of GCT of right distal femur 
 

  
 

Fig 3: CT images showing the GCT of right distal femur 
 

http://www.orthopaper.com/


 

~ 202 ~ 

International Journal of Orthopaedics Sciences www.orthopaper.com 

 
 

Fig 4: MRI image of GCT of right distal femur 
 

    
 

Fig 5:     Fig 6:     Fig 7: 

 

Fig 5, 6 and 7: Intra-operative images of curettage, bone grafting with allograft mixed with bone cement and medial condylar plating 
 

  
 

Fig 8 and 9: Post-operative AP and lateral radiographs of right distal femur 
 

Discussion 

Giant cell tumor located in the long bone periarticular 

locations has always been a challenging task for the operating 

surgeons. The risk of iatrogenic fracture during aggressive 

curettage and recurrence if adequate curettage not achieved, 

has to be taken into account at all times. 
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The conventional methods of curettage alone with cementing 

and plating is now being augmented with the use of local 

adjuvants like phenol, liquid nitrogen, hydrogen peroxide, 

zinc chloride and argon beam cauterization [6]. 

The studies have shown that non-oncological complications 

like secondary osteoarthritis, fracture, etc. were more 

common after use of liquid nitrogen and bone grafts (33%) or 

liquid nitrogen and PMMA (27%) compared with phenol and 

PMMA (11%) [7]. 

Phenolization is an effective and safe local adjuvant therapy 

for GCT [8]. Pre-operative short course of Denosumab was 

used with the aim to downstage the tumor and facilitate 

curettage [9]. 

In our patient, phenol crystal wash was used as a local 

adjuvant to “extend” the site of curettage, followed by bone 

grafting and cementation with allograft mixed with bone 

cement Poly-methyl Methacrylate (PMMA) and medial 

condylar plating. 

A retrospective study done by Klenke et al. On 118 subjects, 

showed that the mean interval between surgery 

and recurrence was 16.3 ± 12.4 months (range, 4–50 months) 
[10]. 

A study by Saikia et al. On 32 subjects, showed that 11 

(34.4%) had local recurrence, of which 8 were of 

Campanacci’s Grade III. The mean recurrence time was 14 

months (range, 3-34 months). The two-year recurrence-free 

survivorship was 71.9% (n=23/32) [11].  

In our study, post-operatively the patient was followed up 

regularly up to 18 months. 

 

Conclusion 

Giant cell tumor management has better outcomes with 

extended curettage with phenol crystal wash followed by bone 

grafting, cementing and plating. This study has shown no 

evidence of recurrence with the following technique at 18 

months follow-up period and gave a good functional outcome. 

Phenol crystals can be used as a better alternative to liquid 

nitrogen for extended curettage and also in reducing the non-

oncological complications such as secondary osteoarthritis, 

fracture, etc. associated with liquid nitrogen. 

 

Statement of consent 

Informed and Written consent has been taken from the patient 

to publish this as a case report for educational purpose. 
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