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Background: Giant-cell tumor of bone (GCTB) is a locally aggressive tumor which metastasizes infrequently to the lungs. 

The standard treatment of GCTB was surgery until the approval of denosumab.  

Aim: To describe the outcome of treatment of this rare tumor and to determine factors that influence survival.  

Methods: Retrospective review of the medical records of GCTB patients treated at our institution. Collected data includes: 

clinicopathological data, treatment modalities and possible prognostic factors.  

Results: Forty-two patients were identified between May 2008 and November 2017. Their median age was 31 years, and 

the majority (62%) were females. The commonest primary sites were the upper and lower limbs (50% and 43%, 

respectively). Eight (19%) patients initially presented with lung metastases. Thirteen (31%) patients received denosumab 

as first line treatment before surgery and 12 of them underwent surgery post-denosumab. Denosumab was given after 

recurrence in 12 (29%) patients [8 (19%) with lung metastasis and 4 (10%) with localized disease]. The objective response 

rate to denosumab after recurrence was 50%. Four (10%) patients achieved complete response and 2 (5%) partial response. 

After a median follow up of 4.7 years, 6 (14%) patients had local recurrence and 8 (19%) had lung metastasis with no 

recorded deaths. The 5-year progression-free survival rate was 61%. 

Conclusion: Denosumab is effective and tolerable in the management of GCTB preoperatively in localized disease to 

facilitate surgery and in the management of metastatic disease. Multi-institutional prospective studies are needed for 

further assessment. 
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INTRODUCTION 

 

Giant-cell tumor of bone (GCTB) is characterized 

by the presence of multinucleated osteoclast-like (OCL-

like) giant cells. Also, it has uncontrolled proliferation of 

mesenchymal stromal cells due to sustained 

osteoclastogenesis and failure of differentiation into 

osteoblasts 1, 2. 

In general, these tumors are rare. A population-

based study from Sweden found an incidence rate of 1.3 

per million persons per year 3. The incidence of GCTB 

in Asian countries is significantly higher than that in 

western countries 4, 5. It is more common in the 20s and 

30s age groups and there is a slight female predominance 
3, 6-8. 

Although GCTB is classified as benign with 

aggressive destructive local activity, it exhibits a 

possible metastatic potential upon recurrence 7, 9-11. Lung 

metastases have been reported in up to 3% of the cases 9, 

11-13. Breast tissue may be a possible, yet extremely rare, 

metastatic location for GCTB 13. 

Surgery has been the cornerstone treatment of 

GCTB, especially for resectable tumors of upper and 

lower limbs. However, for patients with potentially 

resectable GCTB or for whom initial surgery would be 

associated with unacceptable functional compromise or 

significant morbidity, radiotherapy may be considered 14. 

The long-term local control rate has been reported to 

range from 60% to 84% 15, 16. Because of the possibility 

of radiation-induced sarcoma, it is not a favorable option 

for treatment of GCTB 17. 

Chemoembolization has been a treatment of choice 

for sacral tumors with long-term control of the disease; 

however, due to the small numbers, it is unclear whether 

intra-arterial cisplatin has an additional benefit or not 15. 
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In GCTB, the stromal cells and OCL-like giant cells 

express receptor activator of nuclear factor kappa-

Β ligand (RANKL) and receptor activator of nuclear 

factor kappa-Β (RANK), respectively, and the RANK-

RANKL interaction plays a major role in the 

differentiation and activation of osteoclasts 18. Therefore, 

the RANK-RANKL interaction has a critical role for 

bone destruction in GCTB, and a dramatic change was 

observed after treatment with denosumab. 

Multinucleated OCL-like giant cells and stromal cells 

were decreased after denosumab treatment for GCTB 19. 

In June 2013, the US Food and Drug Administration 

(FDA) approved denosumab for the treatment of 

unresectable GCTB or when there is a possibility of 

mutilating surgery. Approval was based on a review of 

data from 305 adult or adolescent patients who had 

locally advanced GCTB treated in two clinical trials. A 

reduction in tumor size was observed in 47 out of 187 

patients who had measurable disease after an average of 

3 months treatment with denosumab, and regrowth was 

observed in only 3 patients after an average follow up 

period of 20 months 20, 21.  

The optimal duration of preoperative denosumab is 

not yet established, and the timing of surgery is usually 

based on the rate of repair detected radiologically. 

Patients are typically treated for around six months 22. 

The value of adjuvant denosumab after surgery to 

decrease local recurrence is not yet known and is the 

subject of debate 23. 

Data about the management of GCTB from the 

Middle East are lacking. We reviewed the outcome of 

treatment of GCTB in our tertiary care center that might 

represent a real-world experience from this region of the 

world. 

 

METHODS 

  

The medical records of all patients with the 

diagnosis of GCTB treated at our institution in the period 

between May 2008 and November 2017 were 

retrospectively reviewed. The aim of this study was to 

determine the outcome of treatment of this rare tumor 

and to determine factors that might affect survival.  

Patients were considered eligible if they had 

histologically confirmed GCTB. 

This study was approved by our Institutional 

Review Board (IRB) of King Faisal Specialist Hospital 

and Research Center – Riyadh (approval # 2161166).  

Demographic data, different treatment modalities 

including denosumab, response rate, disease progression, 

and survival data were collected. Denosumab was 

approved in our institution as a standard of care in 

management of patients with advanced GCTB since June 

2013. The schedule used to date in our routine practice is 

denosumab 120 mg subcutaneously every 28 days, with 

two additional loading doses on days 8 and 15 of the first 

month.  

Response was assessed retrospectively according to 

the revised response evaluation criteria in solid tumors 

(RECIST) v1.1 24. 

Progression-free survival (PFS) was calculated from 

the date of starting treatment till the date of progression 

or death. Patients who were lost to follow up were 

censored at the date of their last follow up.  

Progression-free survival was analyzed according to 

gender, body mass index (BMI), site and size of primary 

tumor, preoperative denosumab, post-surgical 

recurrence, site of recurrence and post-recurrence 

denosumab. Because no deaths were recorded at the time 

of data analysis, overall survival couldn’t be calculated. 

Statistical analysis was done using the software 

package SAS version 9.4 (SAS Institute Inc., Cary, NC, 

USA). Descriptive statistics for the continuous variables 

were reported as mean ± 95% confidence interval (CI) 

and categorical variables were summarized as 

frequencies and percentages. Continuous variables were 

compared by Student’s t-test or ANOVA as appropriate; 

while categorical variables were compared by Chi-

square test. Kaplan-Meyer method was used in survival 

tables and curves and the different subgroups were 

compared by the log-rank test. Cox regression model 

was used for multivariate analysis using factors that 

were significant in univariate analysis or those with p 

value of ≤0.2. The level of statistical significance was set 

at p-value <0.05. 

 

RESULTS 

 

Forty-two patients with the diagnosis of GCTB were 

identified during the specified time period. The median 

age was 31.1 years, and the majority of patients (61.9%) 

were females. The median size of primary tumors was 

11.5 cm (range: 1.5-16). The most common sites of the 

primary tumor were in upper and lower limbs (50% and 

42.9%, respectively). Eight (19%) patients presented 

initially with lung metastasis. The baseline 

characteristics of the study population are detailed in 

table 1. 

Thirteen (31%) patients received denosumab as first 

line treatment before surgery. The median number of 

pre-surgical denosumab doses was 9 (range: 4-10). 

Twelve (28.5%) patients underwent surgery; 8 of them 

had partial response (PR) and 4 had stable disease (SD). 

Disease progression (PD) was noticed in 1 (2.4%) 

patient who was exempted from surgery. 

Forty-one (98%) patients underwent surgery. The 

type of surgery was wide or enbloc resection in 27 

(64%) patients and intralesional curettage in 14 (33%). 

Denosumab was given after recurrence in 12 

(28.6%) patients [8 (19%) patients with lung metastasis 

and 4 (9.6%) patients with localized disease]. The 

median number of post-recurrence denosumab doses was 

5 (range: 4-10). The overall response rate (ORR) to 

denosumab after recurrence was 50% with complete 

remission (CR) in 4 (9.6%) patients and PR in 2 (4.8%). 

As of November 2017, the median follow up period 

was 4.7 years (range: 0.3–8.9) and 14 (33%) patients 

experienced recurrence including local recurrence in 6 

(14%) and lung metastasis in 8 (19%). No deaths were 

recorded.  



Mahmoud Elshenawy et al. Res Oncol. 2019; 15(1): 9-14. 

 

 
 

11 

Table 1:   Characteristics and treatment of 42 

patients with giant cell tumor of bone 

        No. % 

Age at diagnosis (years) 

 Median  31.1 (15.8-57.7) 

 Mean 32.3 

Gender  

 Male 16 38.1 

 Female 26 61.9 

Body mass index 

 < 30 29 69 

 ≥ 30 13 31 

ECOG performance status 

 0 2 4.7 

 1 34 81 

 2 6 14.3 

Initial presentation 

 Swelling 27 64.3 

 Pain 9 21.4 

 Limitation of joint mobility 4 9.5 

 Pathological fracture 2 4.8 

Size of lesion (cm) 

 Median (range) 11.5 (1.5-16) 

 >10  30 71.4 

 ≤10  12 28.6 

Primary tumor site  

 Upper limb 21 50 

 Lower limb 18 42.9 

 Flat bones 3 7.1 

Lung metastasis at presentation 

 Yes 8 19 

 No 34 81 

 Denosumab pre-surgery 

 Yes                              13 31 

  No 29 69 

Response to denosumab pre-surgery 

 Partial response 8 19 

 Stable disease 4 9.5 

 Progressive disease 1 2.4 

Initial surgery 

 En-bloc or wide resection 27 64.3 

 Intralesional curettage 14 33.3 

 No surgery 1 2.4 

Post-surgical residual 

 Yes 5 11.9 

 No 36 85.7 

Post-surgical recurrence 

 Yes 14 33.3 

 No 28 66.7 

Site of recurrence 

 Local 6 14.3 

 Distant 8 19 

Treatment post-recurrence   

 Denosumab 12 28.6 

 Surgery 2 4.7 

Response to denosumab post-recurrence  

 Complete response 4 9.6 

 Partial response 2 4.8 

 Stable disease 4 9.6 

 Progressive disease 2 4.8 

ECOG: Eastern Cooperative Oncology Group 

The 5-year PFS rate for the whole group of patients 

was 61% (Figure 1). For patients who received 

preoperative denosumab, the 2 and 8-year PFS were 

90% and 72%, respectively. 

 

 

Figure 1: Kaplan Meier curve of PFS for the whole 

patient group 

 

Table 2 summarizes univariate analysis of PFS 

according to gender, BMI, primary tumor site and size, 

first line denosumab, site of recurrence and post-

recurrence denosumab. 

 

Table 2: Univariate analysis of progression-free 

survival according to different prognostic factors 

Item PFS (years) 

 Median 95% CI p-value 

Gender 

 Male 8.7 1.7 - 8.7 0.31 

 Female 3.0 2.6 - NR  

Body mass index 

 <30 8.7   2.6 - 8.7 0.069 

 ≥30 2.9   0.8 - NR  

Primary tumor site 

 Upper Limb 8.7  1.7 - 8.7 0.253 

 Lower limb 3.0  1.9 - NR  

Size of lesion 

 < 10 cm NR 2.6 - NR 0.617 

 ≥ 10 cm 8.7 1.3 - 8.7  

Denosumab pre-

surgery 

 

 Yes 8.7 0.9 - 8.7 0.413 

 No NR 1.9 - NR  

Recurrence 

 Localized 2.7 0.7 - 3 0.069 

 Metastatic 1.3 0.4 - 1.9  

Denosumab post-

recurrence 

 

 Yes 2.7  0.9 - 3 0.035 

 No 1.3 0.7 - 1.9  

PFS: Progression free survival; CI: Confidence interval; NR: Not 
reached 
 

Patients who received denosumab post-recurrence 

had longer PFS than those who didn’t with statistical 

significance (p= 0.035; 95% CI: 0.9-3) (Figure 2). Both 
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localized recurrence and BMI <30 approached statistical 

significance as favorable prognostic factors for PFS (p= 

0.069; 95% CI: 0.7-3 and p=0.069, 95% CI: 2.6-8.7; 

respectively).  

 

 

Figure 2: Kaplan Meier curve of progression-free 

survival in patients who received denosumab post-

recurrence vs. those who didn’t 

 

Multivariate analysis using Cox regression model 

was performed. Only denosumab given post-recurrence 

was found to be of statistical significance for PFS 

(p=0.034; 95% CI: 0.002-0.581) (Table 3). 

 

Table 3: Multivariate analysis of different prognostic 

factors in the study population 

Item Progression-free survival 

HR 95% CI p value 

Body mass index    

 <30 Ref   

 ≥30 1.123 0.976 - 0.129 0.1048 

Recurrence site   

 Local Ref   

 Distant 1.203 0.195 - 7.443 0.8423 

Post-recurrence 

denosumab 

   

 No Ref   

 Yes 0.034 0.002 - 0.581 0.0196 

CI: Confidence interval, HR: Hazard ratio 

 

DISCUSSION 

 

To the best of our knowledge, our study might be 

considered one of the largest single institutional studies 

from the Middle East addressing real world experience 

about managing GCTB taking in consideration the rarity 

of this disease.  

The median age in our study (31.1 years) is 

comparable to what was reported in most of the literature 

that showed peak incidence between 20s and 30s 6-8, 25. 

Age in our study is younger than what was reported in 

some retrospective studies. Two retrospective case series 

from China showed mean age of 39.5 and 35 years 

versus 32.3 in our study 26, 27. Also, a large 

epidemiological retrospective study from the data base 

of the National Rehabilitation Institute, Mexico City had 

shown mean age of 34.5 years, which is higher than that 

in our population 28. On the other hand, the median age 

of our population cohort was older than what was 

reported in two retrospective case series showing a 

median age of 28.2 and 29 years 29, 30. 

There is predominance of GCTB in females in our 

study with a female to male ratio of 1.6: 1 and this is 

consistent with the literature showing higher incidence 

of GCTB in females 6-8, 25, 28, 29. 

The median size of primary tumor at initial 

presentation was 11.5 cm with 71.4% of patients having 

primary tumor size >10 cm. This relatively large tumor 

size might explain that enbloc or wide local resection 

surgery was done in 64.3% of our patients. This might 

also explain the post-surgical residual rate of 11.9% in 

our patients after initial surgery. A recently published 

case series from India that included 27 cases of GCTB 

reported a median size of 6.4 cm of primary tumors 

which is smaller than that in our study 30. 

Only 2 (4.8%) patients in the current study had 

pathological fracture at initial presentation. This is much 

lower than that described in most of the published data 

showing that approximately 10 to 35% of patients 

present with pathologic fracture because of thinning of 

the bone cortex especially in weight-bearing areas 31-34. 

Thirteen (31%) patients in our study received 

denosumab as first line treatment before surgery. The 

optimal number of preoperative denosumab doses is not 

yet established; our patients received a median of 9 

doses (range 4-10). In two recently published studies the 

median number of preoperative denosumab doses was 6 

and 11 respectively 35. In another study, the median 

duration of pre-operative denosumab was 12 months 

(range: 6-45) 22. 

Twelve (28.5%) patients in our study had surgery 

after denosumab with PR in 8 (19%) patients and only 1 

(2.4%) patient showed PD and was exempted from 

surgery.  

Our study showed that the 2 and 8-year PFS in those 

who received pre-operative denosumab were 90% and 

72% respectively. The 2-year PFS was 81% in a 

retrospective multicenter analysis of 89 patients with 

locally advanced or inoperable GCTB patients treated 

with denosumab outside the context of a clinical trial 35. 

The ORR to denosumab after recurrence in our 

study was 50 %; while in a phase II study, the ORR was 

86% in 37 patients with recurrent or unresectable GCTB 

treated with denosumab 20. Lower ORR in our study 

might be because of lung metastasis noticed in 8 (67%) 

patients who received denosumab after recurrence. 

Denosumab was safe and well tolerated by our 

patients with no recorded osteonecrosis of jaw (ONJ), 

hypocalcemia or any other toxicity in all patients who 

received denosumab either in the preoperative setting or 

post recurrence. 

Data on long-term use of denosumab are available 

from a retrospective study that included 97 patients, 43 

of whom underwent resection after a median time on 

denosumab treatment of 12 months (range 6 to 45), 

while 54 had unresectable tumors with a median time on 

denosumab of 54 months (range 9 to 115) 22.. In that 

study, 6 patients developed ONJ. Only patients with 
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prolonged treatment experienced mild peripheral 

neuropathy (11%), skin rash (9%), hypophosphatemia 

(4%), and atypical femoral fracture (2%) 22. 

The limitations of our study include its retrospective 

nature and the small number of patients who received 

denosumab. This is because denosumab was approved at 

our institution after its FDA approval in 2013. On the 

other hand, its strengths include the long median follow 

up duration and being one of the largest single 

institutional studies addressing outcome of this rare 

disease in this part of the world.  

 

Conclusion 

Our data support the efficacy and tolerability of 

denosumab in the management of GCTB either 

preoperatively or post-recurrence. Larger multi-

institutional prospective trials should be done to address 

denosumab efficacy, optimal duration of treatment, 

number of cycles especially in the neoadjuvant / pre-

operative setting and its long term safety profile. 
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