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Abstract
Introduction: The recommended treatment of grade 3 giant cell tumor of bone (grade 3 GCTB) aims to eliminate 

tumor and conserve limb with extended intralesional curettage. This treatment makes patients better function of bone 
and joint as usual. Even it can reduce postoperative complications and replace endoprosthesis. Still, there is limited 
information about the outcomes of surgical treatment and recurrence of the disease. This study aimed to evaluate the 
clinical outcomes and recurrence of grade 3 GCTB with extended intralesional curettage.

Case Description: This study performed a retrospective review of 26 consecutive patients with grade 3 GCTB 
treated by extended intralesional curettage at Khon Kaen hospital from June 2012 to May 2017. Clinical outcomes 
including, functional analysis according to Musculoskeletal Tumor Society functional classification (MSTS score), pain 
score, postoperative complication and recurrence rate were evaluated. Twenty out of twenty-six patients were motion 
as usual within 6 months after surgery while recurrence of the disease is shown only one case.  However, postoperative 
complications have not yet been reported.

Conclusion: The extended intralesional curettage of grade 3 GCTB grade is an effective treatment. Nevertheless, 
it have to keep recall the patient for detection of disease recurrence. 

Introduction
The giant cell tumor of bone (GCTB) was described by Cooper 

and Travers in 1818 [1]. It is considered a locally aggressive benign 
bone tumor with tendency for high recurrence. GCTB represents 
approximately 5-10% of all primary bone tumors [2-4]. It typically 
occurs in 30-40 years of age and is slightly more common in female 
[4], also is higher incidence rate in Southeast Asia than Western [4,5]. 
The most common GCTB is involved in the epiphyseal regions of 
long bones, particularly the distal femur and the proximal tibia [6,7]. 
Primary malignant turn and distant lung metastasis are about 1% and 
3% in GCTB patients, respectively [8].

The principal symptoms are pain and swelling which are caused by 
cortical bone destruction and tumor expansion. Addition, joint effusion 
and limited range of motion are also possible. Pathological fracture 
shows aggressive progression of disease. The definitive diagnosis is 
confirmed by histological method. This benign tumor has characteristic 
multinucleated osteoclast-type giant cells [9].

There is still not a consensus in surgical treatment of grade 3 GCTB 
between a wide excision and an extended intralesional excision which 
it is all about balance between eliminating the tumor and preserving 
the extremity’s function [10-12]. This study assesses the functional and 
oncological outcomes grade 3 GCTB with an extended intralesional 
curettage combined with adjuvant therapies comprising high-speed 
burring and bone cementation, instead of a wide excision, to better 
avoid limb salvage surgery with endoprosthetic reconstruction.

Methods
The study is a retrospective descriptive study of the clinical outcomes 

in grade 3 GCTB treated by extended intralesional curettage at Khon 
Kaen hospital, Thailand from June 2012 to May 2017. All patients 
with histologically and staging verified grade 3 GCTB underwent 
extended intralesional curettage followed by high-speed burring in 
some cases used of phenol. The resultant intraosseous defects were 
reconstructed with polymethylmethacrylate bone cement because not 
only provides immediate stability but also help detect local recurrence 

from postoperative radiograph (Figure 1). Addition, some patients with 
impending or actual pathological fractures managed with plate fixation 
(Figure 2). Patients were admitted for 5 to 10 days deciding by size and 
site of GCTB. The patients with the upper extremity were managed with 
a sling for 2 to 4 weeks postoperatively, while the lower extremities, 
patients were either non-weight-bearing or partial weight-bearing for 4 
to 6 weeks and used crutches when they walked. Patients were followed 
by means of physical examination, radiographs of the extremity (to 
rule out local recurrence) and on the chest (to rule out lung metastasis) 
every 6 months from 1 to 2 years, and annually after that [8]. The 
clinical outcome assessment was performed using the Musculoskeletal 
Tumor Society (MSTS) scoring system for the upper and lower limbs. 
The radiographic evidence of endosteal scalloping or cortical erosion, 
tumor size, tumor location and soft tissue extension on MRI and patient 
age affect successfully treatment. The outcomes included the MSTS 
score, pain score, local recurrence and tumor metastasis.

Results
Oncological outcomes

The average age of patients was 35 (range; 14 to 67) years. There 
were 14 male and 12 female patients. All of them do not have the family 
health history of cancer. The treated lesions were located in the distal 
femur (n=9), proximal tibia (n=6), proximal femur (n=2), distal ulnar 
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Figure 1: Radiographic findings in GCTB grade III of left acetabulum and ischium. A 35-year-old female patient with a diagnosis of GCTB grade III of left 
acetabulum and ischium (A). Coronal and axial magnetic resonance images at diagnosis (B,C). Plain radiography 19 months after surgery (D).
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(n=2), calcaneus (n=2) and also in ischium and acetabulum, distal 
radius, distal fibula, proximal humerus and distal tibia (n=1). Seven 
of them (26.92%) had a pathological fracture in the tumor area. All 
patients, who were diagnosed with GCTB, were staged according to 
the radiograph described by Campanacci grading system [13,14]. The 
mean follow-up time was 36.8 (range; 12 to 58) months after surgery 
(Table 1). 

Histological findings

All patients were histologically verified with GCTB. Multinucleated 
giant cells are dispersed throughout on a background of mononuclear 
cells. They reveal prominent mitotic activity and rare cellular atypia. 
Also, they have numerous centrally located nuclei as opposed to the 
peripherally located nuclei of Langerhans-type giant cells seen in 
atypical infections. The nuclei tend to be compact and oval and contain 
prominent nucleoli. These are similar in appearance to those of the 
surrounding stromal cells, and the giant cell often appears to be a 
syncytium of these stromal cells (Figure 3).

Functional outcomes

The average MSTS score in all 26 patients at last follow-up was 
89.36% (46.66% to 100%). The mean MSTS scores for the upper limb 
score were 81.99% (46.66% to 96.66%), whereas the mean MSTS scores 
for lower limb were 91.06% (76.66% to 100%). All patients were able 
to perform activities in their daily living and occupation. Six patients 
reported level of slight pain in the operation site after 12 months. There 

were no complications like fracture, infection or thermal injury to the 
skin. 

Recurrence

One patient (3.84%) had developed local recurrence of the distal 
femur in 7 months of follow-up time postoperatively, which was 
resolved by re-extended intralesional curettage. Nonetheless, metastasis 
in GCTB occurs most commonly in the lung. All patients had chest 
X-ray for investigation annually, but there was no pulmonary metastasis 
or mortality in this study.

Discussion
Demography

The GCT accounts for 5% of all tumors. There is a high prevalence 
about 20% in Southern East and Southern India [13]. Although most 
studies have reported an increased prevalence among females, our study 
has shown an equal gender distribution. The three most common sites 
are the distal femur, proximal tibia, and proximal femur, respectively. 
At diagnosis, 12% of patients with GCT present with a pathological 
fracture [15]. However, our study has reported up to 26.92% of patients.

Treatment

Many treatment options of GCT of bone are intralesional curettage, 
extended intralesional curettage which either alone or combined with 
local adjuvant treatments, marginal resection, and en bloc resection with 
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biologic or endoprosthetic reconstruction. However, the recurrence 
rates of only intralesional curettage have been relatively high, ranging 
from 25% to 50% [16-18,19-21]. The addition of mechanical burr 
drilling of the wall of the tumor and adjuvant substances have decreased 
the recurrence rate to as low as 6-25% for primary treatment [22]. 
The decision depends on the severity of the tumor extent, site of tumor, 
functional and morbidity [16-18]. Previously, the grade 3 GCTB is often 
treated with wide excision achieved by either amputation or resection of 
the tumor with limb salvage reconstruction [19]. Gupta et al. performed 
a retrospective review of 93 consecutive patients which showed there 
was a difference in the local recurrence rate among patients treated 
with intralesional resection and those treated with wide resection. 19 
of 54 treated by curettage and bone grafting showed a recurrence [20]. 
The main reasons for the poor results of curettage and bone grafting 
in extensive lesions were tumor recurrence and joint surface collapse. 
However, wide resection in young patient seems disproportionate 
because of insubstantial functional morbidity. 

Recently, grade 3 GCTB approaches, which an extended curettage 
technique, is the edge of curettage and wide excision. It is obscure 

Figure 3: Microscopic findings in GCTB grade III (H&E). The giant cell tumor 
reveals the typical appearance. Multinucleated giant cells are dispersed 
throughout on a background of mononuclear cells.

Figure 2: Radiographic findings in GCTB grade III of left distal femur with pathological fracture. A 58-year-old male patient with GCTB grade III in the left distal femur 
with pathological fracture (A, B). Radiographs after12 months from the surgery (C, D).
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Patient Sex Age Location Pathological fracture Follow-up (month) MSTS score (%)
1 Male 49 Distal femur No 58 90
2 Male 28 Distal ulnar No 57 96.66
3 Male 50 Proximal tibia No 57 76.66
4 Female 29 Proximal femur Yes 52 90.00
5 Male 67 Proximal tibia No 50 90
6 Male 31 Proximal femur No 49 96.66
7 Male 27 Distal radius No 44 90.00
8 Female 18 Distal femur Yes 44 93.33
9 Male 14 Distal fibula No 42 96.66

10 Male 22 Distal femur No 41 86.66
11 Male 44 Proximal tibia No 41 100
12 Female 30 Distal femur No 40 100
13 Male 37 Proximal tibia No 40 90
14 Female 49 Proximal humerus No 39 46.66
15 Male 25 Calcaneus Yes 36 93.33
16 Female 41 Distal ulnar No 34 90
17 Female 23 Distal femur No 30 93.33
18 Male 29 Calcaneus Yes 29 100
19* Male 58 Distal femur Yes 27 83.33
20 Female 35 Ischium and acetabulum No 27 86.66
21 Female 17 Distal femur Yes 24 90
22 Female 14 Proximal tibia No 17 93.33
23 Male 19 Distal femur No 12 93.33
24 Female 41 Distal tibia No 12 86.66
25 Female 54 Proximal tibia No 12 86.66
26 Female 37 Distal femur Yes 12 83.33

Remark: * Patient with recurrence of GCTB
Table 1: Characteristics of the Patients.

disadvantages of both. Asavamongkolkul et al. performed a study 
involving 30 patients treated with extended intralesional curettage and 
24 patients treated with wide excision for grade 3 GCTB; no significant 
differences in local recurrence or metastasis were found between the 
two methods. The mean follow up-time was 59 months. Also, the 
functional analysis was excellence in the extended curettage group (94 
percent) and good in wide excision group (77.6 percent) [13]. 

Likewise, Hsien-Chung Wang et al. study of 24 patients in 1983 to 
2001. Twenty-four patients treated with extended intralesional curettage 
and 10 patients treated with wide excision for grade 3 GCTB. The mean 
follow up-time was 7.5 years (range: 2.1-20.3 years). In the extended 
curettage group, two patients had local recurrence. None of ten patients 
receiving wide excision had experienced local recurrence. Though, it has 
not reported clinically significant differences in both groups [24]. The 
average MSTS score at last follow-up was 84-93% [23]. In our study, it 
was 89.36%. Many studies have shown extended intralesional curettage 
to be an acceptable treatment in grade 3 GCT of bone because it avoids 
the morbidity associated with the more radical surgical procedures 
[11,13-15]. This study was limited by its observational and retrospective 
design and relatively small number of patients. We did not use a control 
group to compare the results. The ideal situation would be to perform a 
prospective, multicenter, randomized control trial. However, this study 
supports the aspect that extended intralesional curettage plus high-
speed burring and cementation is an effective treatment strategy for 
grade 3 GCTB, with excellent oncological and functional results. 

Medicine

Recently, denosumab and bisphosphonates have been approved 
to treat GCTB. The new chemotherapeutic drug denosumab is a 
monoclonal antibody that targets the receptor activator of nuclear 

factor κ-β ligand and stops the osteoclastic activity of cells in GCT 
[24]. Bisphosphonates has anti osteoclastic effect which not only reduce 
the osteoclast-like behavior of GCT of bone, but also dismantle it 
physiology and reduce its vascularity [25]. In Tse et al. study, comparing 
local recurrence of the bisphosphonate treated group and control 
group developed 4.2% and 30%, respectively. The difference in the 
recurrence rate was statistically significant between the bisphosphonate 
treatment group and the control group (Log Rank test p=0.056). 
The effect of reduction of local recurrence was significant in patients 
with grade 3 diseases. Patients treated with bisphosphonate did not 
report any untoward effects [26]. In our study, we only prescribed the 
bisphosphonates to patient who hard to completely surgical approach 
such as ischium and acetabulum case.

Radiation

This study, radiotherapy is recommended which in  impractical 
completely excision or curettage for medical or functional reasons, like 
lesions of the spine and sacrum or for aggressive tumors.

Recurrence
The overall recurrence-free survival at years 1, 2, and 3 were 86%, 

79%, and 72%, respectively. Recurrence did not correlate with patient 
age (p=0.20), primary or recurrent tumor at presentation (p=0.12), 
Campanacci grade (p=0.10), Enneking stage (p=0.54), or presence 
of pathological fracture (p=0.28) [27,28]. We have recall system for 
early detection of recurrence by physical examination, radiographs of 
the extremity (to rule out local recurrence) and on the chest (to rule 
out lung metastasis) every 6 months from 1 to 2 years, and annually. 
Unfortunately, we found one case with local recurrence on the distal 
femur within 7 months after surgery.
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Lung metastases have been reported in 1%–6% of cases. These 
lesions are thought to arise from hematogenous seeding of GCTB [29]. 
The interval within the occurrence of pulmonary metastasis can be as 
little as several months or more than 10 years. However, in most cases 
metastases were found within 3 years after the surgical treatment of 
the initial lesion [30,31]. In addition, malignancy in GCT has reported 
approximately 2% of all cases, which ratio M: F equal 3:1 [32].

Conclusion
The treatment outcomes of extended intralesional curettage in 

grade 3 GCTB showed a safe and efficient technique. We propose this 
limb-preservative treatment option as the first choice more radical 
procedures because it makes better function, has low morbidity, is cost-
effective, and appear less adverse effect on outcomes.   
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