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Abstract: Introduction: Giant cell tumors exhibit a benign histological picture which has a high 

potential to show local aggressiveness and has the potency of incidental transformation into 

sarcoma. Intensive intralesional curettage followed by bone graft or bone cement filling is 

considered to be the standard method of treatment. We evaluated the outcome of intralesional 

curettage using bone graft or bone cement by observing complication free survival, recurrence, 

postoperative complications like stiffness, osteoarthritis, fracture during the follow up visits of 

the patients.Method: In the First affiliated hospital of Zhengzhou University total 105 patients 

having giant cell tumour of long bone were treated from January 2013 to December 2017. 

Among them we selected 78 patients who did not have a pathological fracture at the time of 

diagnosis, no metastasis and came for a post operative scheduled follow up. The patients were 

divided into 2 groups: Group A who had curettage with bone cement filling and Group B who 

had curettage with bone graft.Result: 39 patients were treated with intralesional curettage 

followed by bone cement filling and 39 patients were treated with intralesional curettage 

followed by bone graft. Bone cement has been considered to have better complication free 

survival than bone graft (P=0.001). 15 patients treated with bone cement filling developed their 

complications like local recurrence, fracture, stiffness of joint, osteoarthritis at a mean time of 

23.4 months which is significantly higher (with a P=0.02) than 25 patients treated with bone 

graft who developed complication at a mean time of 12.5 months. The mean time of developing 

of local recurrence in patients who underwent bone curettage with bone cement filling is 25.2 

months whereas in patients with bone graft the mean time for  local recurrence is 11.4 months is 

significantly different (P=0.013). Internal fixation along with filling material gives a better 

prognosis than using the filling material alone (P=0.029).Conclusion: We evaluated that 

intralesional curettage following bone cement filling has lower recurrence rate and less 

complications compared to bone graft substitute. The possibility of development of complication 
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becomes less obvious if internal fixator is used along with bone cement. This can be used for 

prompt and longer duration of complication free survival. 

Keywords: Giant Cell Tumor, Bone Cement, Bone Graft, Recurrence, Internal Fixation. 

 

Introduction 

 

Giant cell tumors exhibit a benign histological picture which has a high potential to show local 

aggressiveness and has the potency of incidental transformation into sarcoma (1). It possesses 

explicit features involving usually the end of long bone with a substantial derangement of bone 

architecture that can affect adjacent peri-articular locations, and associated with a strong 

tendency toward local recurrence and rare capacity to metastasize to the lungs (2). The most 

acknowledged treatment for GCT of long bone is intensive intralesional curettage followed by 

bone graft or bone cement filling using polymethyl methacrylate. Formerly the treatment 

comprised of simple excision but the complication of recurrence was high. Henceforth, the 

conventional treatment focused towards local control of tumour along with preserving joint 

function by which has been accomplished by intralesional curettage with bone graft by iliac 

cortico-cancellous bone. Despite circumstantial excision, this method also reported recurrence 

concerning microscopic disease left in the bone and reconstruction problems (3). Giant cell 

tumour presents skeletal complications characterized by pain, limitation of joint movement, 

nerve compression, pathological fracture and lytic bone lesions (4). An epidemiological study on 

GCT in Chinese population reported that GCT is a rare tumour with an incidence ranging 

between 1.49 to 2.7 cases per million persons per year which is almost 14-20% of benign bone 

tumors (4,5). In Chinese population GCT occurs in young adults between 20 to 40 years of age. 

The most common sites for GCT is proximal tibia and distal femur which indicates that fifty 

percent of the GCT occurs around knee joint (6). 

Bone graft or bone cement after curettage as filling material is used in giant cell tumors (7). In 

invasive bone tumors bone cement is used for reconstruction and cavity filling. Cementing 

generates heat during polymerization which destroys residual tumor cells and stabilizes the 

operated limb. Cementing has been reported to cause demolition of articular cartilage by thermal 

effect. Both grafting and cementing may cause filling defect leading to degenerative changes 

resulting osteoarthritis and stiffness in contiguous joint (8, 9). Bone graft is conventionally used 

for defect filling. Recurrence, collapse, fracture of the graft, subluxation, arthritis, damage to the 

articular cartilage, post surgical pneumonia has been reported in different studies. The notable 



 

North American Academic Research , Volume 3, Issue 03; March, 2020; 3(03) 573-589     ©TWASP, USA575 
 

complication for using bone cement includes loosening of prosthesis, wound infection, 

trochanteric separation, trochanteric bursitis, bone cement implantation syndrome. Bone cement 

near the articular cartilage makes the patient more vulnerable to articular damage and 

degenerative osteoarthritis. In 24 months following surgery usually degenerative changes were 

observed in cases treated with bone cement but in subsequent follow up significant degenerative 

changes were reported. (9) 

Definitive disputations arise for reaching the ultimate treatment approach for Giant cell tumour. 

Intralesional curettage and excision is the optimal and standard method of treatment though local 

recurrence is a common complication. Bone graft and bone cement both are reputable treatment 

option for giant cell tumor. We evaluated the outcome of intralesional curettage using bone graft 

or bone cement by observing complication free survival, post operative complications, 

recurrence during the follow up visits of the patients.  

Methods: 

In the First affiliated hospital of Zhengzhou University total 105 patients having giant cell 

tumour of long bone were treated from January 2013 to December 2017. Among them we 

selected 78 patients who did not have a pathological fracture at the time of diagnosis, had 

preoperative CT scan or MRI, no metastasis and came for a post operative scheduled follow up. 

The patients were divided into 2 groups: Group A who had curettage with bone cement filling 

and Group B who had curettage with bone graft; both the groups were treated by same group of 

surgeons. This study was approved by the ethics committee of 1st affiliated hospital of 

Zhengzhou University to get access to the patients’ data for research. 

Diagnostic tools: 

The initial diagnosis was made using anteroposterior and lateral view of X-ray film. For further 

detailed evaluation CT scan or MRI was performed. All the diagnosis were confirmed by the 

biopsy of the excised tumor. Initial diagnosis of 49 patients by MRI, 8 patients by CT scan 

correspond to the biopsy results, 21 patients whose diagnosis remained questionable after either 

MRI or CT scan were confirmed after excisional biopsy. For MRI 1.5T and 3.0 T MR Scanner 

(MAGNETOM Verio, Siemens AG, Germany), the sequence of MRI was T1WI (TR 420–

600 ms and TE 12–20 ms) and T2WI (TR 2500–4500 ms and TE 80–120 ms), slice thickness 
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was 4mm with 1 mm interval. The CT scan was done by 64-slice CT scanner (LightSpeed VCT, 

GE Healthcare, USA), with slice thickness of 5 mm. Expert pathologists confirmed diagnosis 

using the biopsy material. 

Tumor volume measurement: 

The anteroposterior, longitudinal and mediolateral maximum diameter were measure from 

preoperative CT scan and MRI. The formula used for tumor volume measurement is: 

π/6(Anteroposterior diameter × Mediolateral diameter× Longitudinal diameter) .(10) 

Operative method: 

The surgical procedure includes intralesional curettage where tumor is exposed by opening a 

wide bone window; using a scraper the tumor is removed. Later on high speed burring is done to 

remove the residual of tumor, make the cavity smooth to eliminate the possibilities to recurrence. 

This is followed by using chemical adjuvant like phenol, to assure removal of residual. The 

cavity is filled with bone cement or bone graft. If internal fixation is used appropriate length steel 

plate and screw are selected and then screwed in accurate entry angle and 1 screw remains to 

hold the plate in correct positions and others are removed. After applying the filling component 

all screws are tightened. 

Postoperative follow-up: 

The scheduled follow up time is 1 month, 3 months, 6 months, 9 months and 12 months. A 

postoperative X-ray is done in the in each follow up. After one year patients are suggested to 

come for follow up every 6 months.  Any complications which cannot be detected by X-ray were 

confirmed by MRI. Development of the complication was considered as the end follow up time 

for this study. 

Statistical analysis: 

The patients were divided into 2 groups as per method used for operation and also according to 

minimum 2 years of complication free survival. A chi square test was used to analyze statistical 

association. Mann-Whitney U test was used to compare the mean of developing complication in 
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these 2 groups of patients. SPSS version 23 was used for statistical analysis. P value less than 

0.05 was considered statistically significant. 

Results: 

Among the 78 patients 50 were male and 28 were female. The age range was 9 years to 68 years 

with a mean age of 33.2 years. Mean tumor volume was 119.3 ml. Mean follow up time was 30.4 

months ranging between 2 weeks to 72 months. Tumor sites include proximal femur in 5 cases, 

distal femur in 29 cases , proximal tibia 19 cases, distal tibia in 4 cases, proximal fibula in 1 case, 

proximal humerus in 7 cases, distal humerus in 2 cases, distal radius in 11 cases. 38 patients 

developed no complication during scheduled follow-up time up to 5 years and 40 patients had 

postoperative complications. The time of occurrence of complication ranges between 2 weeks to 

55 months with a mean time of 16.6 months.  

Table 1 shows clinical characteristics of patients divided into Group A had 39 patients who 

underwent curettage with bone cement and Group B had 39 patients who received bone graft. 3 

cases of proximal femur, 20 cases of distal femur, 9 cases of proximal tibia,1 case of distal 

tibia,4 cases of proximal humerus, 1 case of distal humerus and 1 distal radius were in group A 

and 2 cases of proximal femur, 9 cases of distal femur, 10 cases of proximal tibia, 3 cases of 

distal tibia, 1 case of proximal fibula, 3 cases of proximal humerus, 1 case of distal humerus, and 

10 cases of distal radius were in group B. Group A has 23 male and 16 female patients, group B 

has 27 male and 12 female patients. Of the 8 patients between 9-19 years rage 6 received bone 

graft and 2 received bone cement; 26 patients of 20-40 years of age were treated with bone 

cement and 18 patients were treated with bone graft; among 26 patients more than 40 years of 

age 11 patients were in group A and 15 patients were in group B. Volume of tumor was a 

significant factor for group A and group B (P=0.002) 33 cases of more than 50 ml received bone 

cement filling and 20 patients received bone graft,6 cases less than 50 ml received bone cement 

and 19 patients received bone graft. 24 patients of group A and 14 patients of group B did not 

have complication in schedule follow up time in 5 years ; 15 patients from group A and 25 

patients from group B developed complication which was statistically significant P=0.02.  

40 patients developed post operative complication , among them 15 patients underwent curettage 

with bone cement filling and 25 patients with bone graft. 15 patients treated with bone cement 
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filling developed their complication at a mean time of 23.4 months which is significantly higher 

(with a P=0.02) than 25 patients treated with bone graft who developed complication at a mean 

time of 12.5 months. The mean time of developing of local recurrence in patients who underwent 

bone curettage with bone cement filling is 25.2 months whereas in patients with bone graft the 

mean time for  local recurrence is 11.4 months is significantly different (P=0.013).  

Considering 2 years survival rate, gender, age, location of tumor, volume of tumor were not 

statistically significant. Using bone cement filling had a better rate for 2 years complication free 

survival 79.5%  than bone graft 43.6% and it is statistically significant (P=0.001). Female 

(64.3%) had a better 2 years complication free survival than male (60%). Patients between 20 to 

40 years of age had a better prognosis rate (63.6%) than patients less than 20 years (50%) and 

more than 40 years of age (61.5%). Tumor more than 50ml volume (60.4%) has a worse rate of 

complication free survival than those with less than 50 ml (64%). Proximal femur (80%), 

proximal tibia (57.9%) and proximal humerus (28.6%) showed a better prognosis than distal 

femur (75.9%), distal tibia (25%) and distal humerus (0%) respectively. 2 years complication 

free survival was better in patients who had intralesional curettage with bone cement filling and 

internal fixation using plate and screw. Using the internal fixation along with filling material 

gives a better prognosis than using the filling material alone (P=0.029). 

The post operative complications that arouse in group A patients were local recurrence in 8 

cases, fracture in 5 cases, knee effusion in 1 case, and osteoporosis in 1 case and in group B 21 

cases had local recurrence,1 case fracture, 1 case osteoarthritis,  1 case had reduced bone density, 

1 had joint stiffness. The recurrence rate were overall 37.2% ; in group A the rate was 10.3% and 

in group B the rate was 26.9% which significantly different.(Table: 3) 

Presence of complication is significantly lower in patients who underwent bone curettage with 

bone cement filling than bone graft. Kaplan Meier survival curve showed a better survival in 

patients who had bone cement filling than patient who had bone graft. The local recurrence rate 

is also higher in patients who had bone graft. The Kaplan Meier log rank curve shows a better 

survival rate in patients who had bone cement filling. 
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Table 1: Comparison of clinical characteristics of patients of who underwent intralesional 

curettage with bone cement (group A) and bone graft (group B) 

  Group A Group B   

No. of Patients 39 39 Total= 78 

Variables 
  

  

Gender 
  

P=0.345 

Male 23 27 50 

Female 16 12 28 

Age 
  

P=0.131 

<20 years 2 6 8 

20-40 years 26 18 44 

>40 years 11 15 26 

Location of 

Tumour   
P= 0.052 

Proximal Femur 3 2 5 

Distal Femur 20 9 29 

Proximal Tibia 9 10 19 

Distal Tibia 1 3 4 

Proximal Fibula 0 1 1 

Proximal Humerus 4 3 7 

Distal Humerus 1 1 2 

Distal Radius 1 10 11 

Volume of tumour 
  

P= 0.002 

≤50 ml 6 19 25 

>50 ml 33 20 53 

Presence of 

complication   
P= 0.23 

No 24 14   

Yes 15 25   

Mean time of 

occurrence of 1st 

complication 

(months) 

23.4 12.5 P=0.02 

Mean time of 

developing local 

recurrence 

(months) 

25.2 11.4 P=0.01 

 



 

North American Academic Research , Volume 3, Issue 03; March, 2020; 3(03) 573-589     ©TWASP, USA580 
 

Table 2 : Factors determining 2 years complication free survival in 78 patients. 

Factors 
No.of 

patients 

Complication 

free survival 

patients 

Complication 

free survival 

rate 

P 

Gender 
   

0.709 

Male 50 30 60.00%   

Female 28 18 64.30%   

Age 
   

0.76 

0-19 years 8 4 50%   

20-40 years 44 28 63.60%   

>40 years 26 16 61.50%   

Volume of tumour 
   

0.48 

≤50 ml 25 16 64%   

>50 ml 53 32 60.40%   

Location of Tumour 
   

0.08 

Proximal Femur 5 4 80%   

Distal Femur 29 22 75.90%   

Proximal Tibia 19 11 57.90%   

Distal Tibia 4 1 25%   

Proximal Fibula 1 1 100%   

Proximal Humerus 7 2 28.60%   

Distal Humerus 2 0 0%   

Distal Radius 11 7 63.60%   

Filling material 
   

0.001 

Bone cement 39 31 79.50%   

Bone graft 39 17 43.60%   

Use of internal  

fixator and 

prosthesis 
   

0.029 

Bone cement 22 17 77.30%   

Bone cement and 

plate and screw 
14 12 85.70%   

Bone cement and 

prosthesis 
3 2 66.70%   

Bone graft 33 14 42.40%   

Bone graft and plate 

and screw 
5 3 60%   

Bone graft and 

prosthesis 
1 0 0%   
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Table 3: Types of complications occurring in patients treated with bone cement and bone graft 

        

  Bone cement Bone graft   

No.of 

patients 
15 25   

  19.2% 32.1% 
P=0.020 

 

Recurrence 8 21   

Fracture 5 1   

Knee 

Effussion 
1 0   

Osteoarthritis 1 1   

Reduced 

Bone density 
0 1   

Stiffness 0 1   

  
  

  

  
  

  

Local recurrence rate : 
 

 P=0.002 

  Bone cement Bone graft   

No. of 

patients 
8 21 29 

Rate 10.3% 26.9% 37.2% 

 
   

 

Figure 1 : Kaplan-Meier log rank survival curve analyzing cumulative survival in patients 

received bone cement and bone graft (P=0.005) 
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Figure 2: Post-operative X-ray of Giant cell tumor of right proximal tibia treated with bone 

cement and internal fixation (plate and screw) 

 

 

 

 

 

 

 

Figure 3: Post operative X-ray of Giant cell tumor of right distal femur treated with bone cement 

and internal fixator (plate and screw) 

Discussion: 
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Giant cell tumors are common primary bone tumour which are typically benign but aggressive 

and can be potentially malignant. It usually involves the end of long bone with a substantial 

derangement bone architecture that can affect adjacent peri-articular locations, and associated 

with a strong tendency toward local recurrence. Stromal cells and multinucleated giant cells are 

principal elements of the tumor (11). Bone demolition leads to mechanical insufficiency 

resulting in pathological fracture which signifies invasive stage of disease. GCT presents with a 

mass when cortical degradation and tumor extension occur beyond the bone.(12) 

The mean age of occurring GCT was 33.2 years in our study which is congruent with 

epidemiological study of GCT in Chinese population which implies that GCT is common in 20-

40 years of patients. It also explained that the common site of GCT is in Chinese population is 

the distal femur and proximal tibia and eventually affecting the knee joint. Among the 78 cases 

29 were in proximal tibia and 19 were distal femur.  

Intralesional curettage and en. bloc resection are the main surgical treatment options for GCTs 

(13). The local recurrence rate is higher in intralesional curettage and relatively low in en bloc 

resection but the long-term effect of en bloc resection is hazardous as it destroys joint function 

and prosthesis or reconstruction with graft is required for further management, hence, the 

intralesional curettage is the preferred treatment option for GCT. (14,15). After extraction of the 

tumour the high speed burrs are used for deepening the cavity and using adjuvant therapies like 

phenol and liquid nitrogen declines the recurrence risk (16,17). The subsequent step after 

removal of the tumor is to fill the cavity either with bone graft or with bone cement. The gold 

standard is the autologus bone graft because it fulfills the mechanical and biological criteria to of 

filling component and escapes the rejection and immunogenicity questions. The preferred 

method of grafting is allogenic bone graft. Considering the high cost and transmission of disease 

even after treating and sterilizing the graft and the bone substitutes like bone cement PMMA are 

in high demand. (18) Bone graft is preferred for young patients; in our study we had 8 cases of 

GCT of long bone in less than 20 years of age where 6 cases underwent intralesional curettage 

with bone graft. 

Literatures have suggested intralesional curettage to be the better treatment option for giant cell 

tumour of bone. Errani C. et al (19) suggested that though curettage has a higher recurrence rate, 

use of adjuvants like phenol, cement giver better functional results and prognosis. Research 
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conducted by Frassica (20) et al. showed that mechanical strength was reestablished to 98% with 

bone cement filling. Kivioja (21) et. al. concluded bone cement as a better prognostic factor for 

giant cell tumor. Niu X (22) et al. summarized after retrospectively reviewing images from 10 

years record that bone graft could not help local recurrence of GCT of extremities and the local 

recurrence rate was 11.1%. On the contrary Turcotte (23) et al. did not find any significant 

association between recurrence rate and adjuvant therapy or filling component. 

As distal tibia and proximal femur are the most common site for GCTs of limb, the knee is 

eventually affected. After bone grafting it becomes difficult to distinguish between bone 

absorption and recurrence. Bone healing intervenes with the regeneration of joint function for 

weight bearing. Bone cement promptly heals bone lesions, restores bone integrity and enables 

rapid postoperative weight bearing. Proximal femur, distal femur and distal radius showed a 

better prognosis in our study but it was not a significant factor for determining the complication 

free survival. Studies showed that proximal femur and distal radius has a higher recurrence rate 

(19). 

In our study filling material showed a significant association with minimum 2 years complication 

free survival. Bone cement showed better prognosis than bone graft, and the recurrence rate was 

lower in patients who received bone cement as filling material. After curettage and scraping the 

edge of the margin the cavity is filled with bone cement. The thermal effect generated after bone 

cement solidification which is around 80-90°C inactivates the residual tumour cavity and this 

mechanism reduces the recurrence rate. In our study 38.5% patients developed complication 

within 2 years and among them 24.4% were treated with bone graft developed local recurrence. 

Although recurrence rate is lower in bone cement, the rate of post operative fracture is higher 

than bone graft. Hypothetically, cartilage degeneration and fracture are due to thermal effect of 

bone cement. Fraquet et. al (24) stated that internal fixation would prevent the additional bone 

resorption and pathological fractures which is persuaded by pressure causing the loosening of 

bone cement. Internal fixation with steel plate or Steinmann pin is the latest popular methods. 

Toy (25) et al reported a better significant mechanical strength in bone cement combined with 

internal fixation using cork screw than using bone cement alone or accompanied by internal 

fixation with plate or Steinmann pins. Our study had 19 patients who had internal fixation with 

plate and screw and 14 of them had bone cement and 5 of them had bone graft (Figure 2 and 3). 
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8 cases treated with bone cement and internal fixator and 2 cases with bone graft and internal 

fixator had 2 years complication free survival (P= 0.029). We intend to make internal fixation 

mandatory after cavity filling. 

Discussion: 

Giant cell tumors are common primary bone tumour which are typically benign but aggressive 

and can be potentially malignant. It usually involves the end of long bone with a substantial 

derangement bone architecture that can affect adjacent peri-articular locations, and associated 

with a strong tendency toward local recurrence. Stromal cells and multinucleated giant cells are 

principal elements of the tumor (11). Bone demolition leads to mechanical insufficiency 

resulting in pathological fracture which signifies invasive stage of disease. GCT presents with a 

mass when cortical degradation and tumor extension occur beyond the bone.(12) 

The mean age of occurring GCT was 33.2 years in our study which is congruent with 

epidemiological study of GCT in Chinese population which implies that GCT is common in 20-

40 years of patients. It also explained that the common site of GCT is in Chinese population is 

the distal femur and proximal tibia and eventually affecting the knee joint. Among the 78 cases 

29 were in proximal tibia and 19 were distal femur.  

Intralesional curettage and en. bloc resection are the main surgical treatment options for GCTs 

(13). The local recurrence rate is higher in intralesional curettage and relatively low in en bloc 

resection but the long-term effect of en bloc resection is hazardous as it destroys joint function 

and prosthesis or reconstruction with graft is required for further management, hence, the 

intralesional curettage is the preferred treatment option for GCT. (14,15). After extraction of the 

tumour the high speed burrs are used for deepening the cavity and using adjuvant therapies like 

phenol and liquid nitrogen declines the recurrence risk (16,17). The subsequent step after 

removal of the tumor is to fill the cavity either with bone graft or with bone cement. The gold 

standard is the autologus bone graft because it fulfills the mechanical and biological criteria to of 

filling component and escapes the rejection and immunogenicity questions. The preferred 

method of grafting is allogenic bone graft. Considering the high cost and transmission of disease 

even after treating and sterilizing the graft and the bone substitutes like bone cement PMMA are 

in high demand. (18) Bone graft is preferred for young patients, in our study we had 8 cases of 
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GCT of long bone in less than 20 years of age where 6 cases underwent intralesional curettage 

with bone graft. 

Literatures have suggested intralesional curettage to be the better treatment option for giant cell 

tumour of bone. Errani C. et al (19) suggested that though curettage has a higher recurrence rate, 

use of adjuvants like phenol, cement giver better functional results and prognosis. Research 

conducted by Frassica (20) et al. showed that mechanical strength was reestablished to 98% with 

bone cement filling. Kivioja (21) et. al. concluded bone cement as a better prognostic factor for 

giant cell tumor. Niu X (22) et al. summarized after retrospectively reviewing images from 10 

years record that bone graft could not help local recurrence of GCT of extremities and the local 

recurrence rate was 11.1% . On the contrary Turcotte (23) et al. did not find any significant 

association between recurrence rate and adjuvant therapy or filling component. 

As distal tibia and proximal femur are the most common site for GCTs of limb, the knee is 

eventually affected. After bone grafting it becomes difficult to distinguish between bone 

absorption and recurrence. Bone healing intervenes with the regeneration of joint function for 

weight bearing. Bone cement promptly heals bone lesions, restores bone integrity and enables 

rapid postoperative weight bearing. Proximal femur, distal femur and distal radius showed a 

better prognosis in our study but it was not a significant factor for determining the complication 

free survival. Studies showed that proximal femur and distal radius has a higher recurrence rate 

(19). 

In our study filling material showed a significant association with minimum 2 years complication 

free survival. Bone cement showed better prognosis than bone graft, and the recurrence rate was 

lower in patients who received bone cement as filling material. After curettage and scraping the 

edge of the margin the cavity is filled with bone cement. The thermal effect generated after bone 

cement solidification which is around 80-90°C inactivates the residual tumour cavity and this 

mechanism reduces the recurrence rate. In our study 38.5% patients developed complication 

within 2 years and among them 24.4% were treated with bone graft developed local recurrence. 

Although recurrence rate is lower in bone cement, the rate of post operative fracture is higher 

than bone graft. Hypothetically, cartilage degeneration and fracture are due to thermal effect of 

bone cement. Fraquet et. al (24) stated that internal fixation would prevent the additional bone 

resorption and pathological fractures which is persuaded by pressure causing the loosening of 
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bone cement. Internal fixation with steel plate or Steinmann pins are the latest popular methods. 

Toy (25) et al reported a better significant mechanical strength in bone cement combined with 

internal fixation using cork screw than using bone cement alone or accompanied by internal 

fixation with plate or Steinmann pins. Our study had 19 patients who had internal fixation with 

plate and screw and 14 of them had bone cement and 5 of them had bone graft (Figure 2 and 3). 

8 cases treated with bone cement and internal fixator and 2 cases with bone graft and internal 

fixator had 2 years complication free survival (P= 0.029). We intend to make internal fixation 

mandatory after cavity filling. 

Conclusion: 

 

We evaluated that intralesional curettage following bone cement filling has lower recurrence rate 

and lower complication compared to bone graft substitute. The possibility of development of 

complication becomes less obvious if internal fixator is used along with bone cement. For better 

consequence this can be used for prompt and longer duration of complication free survival. A 

prospective study with a longer duration of follow up to observe the outcome of bone cement and 

internal fixation needs to be performed. 
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