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Many studies reported from 10 to 40% local recurrence rate 
after spinal GCT treatment, depending on surgical proto-
cols4,6,14,18,21). In case of recurrence, excision is conducted when 
another operation is possible. If re-operation is considered dif-
ficult, radiation therapy (RT) is introduced. Generally, treat-
ment of choice for GCT is wide en bloc excision. Many studies 
recommend the treatment for GCT in spine as well4,14,16,18,21). 
However, due to the characteristics of spine, there is a possibility 
of neural or vascular injury, which will result in difficult wide 
en bloc excision10). Radiation therapy may be an option in case 
of incomplete excision or recurrence. However, RT has remained 
controversial. Some authors reported that RT is not effective in 
local tumor control and has a risk of malignant transformation 
of GCT15,25,27,28). Recent studies reported chemotherapy as effec-
tive in case of recurrence or when there are complications1,5,9,13,29).

The objective of this study is to obtain the results of treatment 
GCT in the spine. In addition, we analyzed whether local recur-
rence is influenced by surgical protocols, or RT.

INTRODUCTION

Giant cell tumor (GCT) accounts for about 7 to 10% of all 
cases of primary spinal tumors. Patients with GCT are usually 
diagnosed in the third or fourth decade of life, and there is a 
slight female preponderance15,23,25). GCT usually occurs in the 
metaepiphyseal ends of the long bone, and it rarely occurs in 
the spine2,6,11). Savini et al.28) reported that only 2.9% of all GCT 
incidences occur in the spine, and Goldenberg et al.14) reported 
that spine involvement is 1.3% in a study of 218 cases of GCT. 
Moreover Dahlin10) noted about 4.2% of spine GCT occurrence. 
A research conducted by Mayo Clinic reported incidence of up 
to 6.5% of GCT in the spine27).

GCT in the spine usually involves sacrum, but it also occurs in 
other parts of the spine. GCT is classified as benign tumor histo-
pathologically, but it had a locally aggressive tendency. And, if it 
is incompletely excised, it shows a high recurrence rate. There is 
a reason for a relatively worse prognosis in GCT patients, com-
pared to other benign primary spinal tumor patients7,8,26). 
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Recurrence analysis was performed by using log-rank test. 
Recurrence free curves were created by using Kaplan-Meier 
life-table analysis. Chi-square tests were used for categorical 
variables, and Student’s t-tests were used for continuous and or-
dinal variables, as appropriately. A p value 0.05 (two-tailed) was 
considered significant. The data were compiled and analyzed 
with the software package SPSS, version 18.0 (SPSS Inc., Chica-
go, IL, USA).

MATERIALS AND METHODS

The subjects of our study were 242 patients treated for GCT   
from 2000 to 2012. Patients with involved GCT spine were 19 
cases, and incidence rate was 7.9%. Their medical records and 
radiological images were retrospectively reviewed. Table 1 dem-
onstrates an overview of the patients. The median age at their 
first diagnosis was 31 years (range, 14 to 39 years). Ten patients 
were male, and 9 were female. Fourteen tumors were located in 
the sacrum, one in cervical, one in thoracic, and three in lum-
bar spine. All the lesions were single and localized at the origi-
nal spine except one, which originated in the sacrum extending 
into the coccyx. The median follow-up period was 92 months 
(range, 18 to 163 months). Main symptom of the patients with 
GCT was pain, and the average visual analogue scale (VAS) was 
7 (range, 5 to 9). Only one out of 19 showed motor weakness 
initially caused by spinal cord compression at thoracic spine.

For initial treatment, 6 out of 19 patients underwent gross to-
tal removal (GTR), and 13 patients underwent subtotal removal 
(STR). Wide en bloc excision was not attempted. In case of 
GTR, all the involved structures were removed completely. STR 
was defined as cases in which remnant tumor remained macro-
scopically. Adjuvant RT was performed in 12 cases, 2 cases in 
GTR group and 10 cases in STR group.

We analyzed the recurrence rate and recurrence free period 
(RFP) for GCT in the spine after the treatment. In addition, we 
analyzed the difference of the recurrence rate according to the sur-
gical protocol and RT. We did not consider the effect of the treat-
ment for the patients with recurrence after the initial treatment.

Table 1. Demographic data of 19 patients with giant cell tumors

Case 
No. Age Gender Lesion 

site
Pre 
VAS

Initial 
Op

Adj
RT

Post 
VAS

Local 
recurrence

Recurrence 
period

Retreatement 
option

F/U 
period Survive

1 37 M Sacrum 6 STR Yes 0 No - - 163 Yes
2 35 M Sacrum 7 GTR Yes 3 No - - 150 Yes
3 19 M Lumbar 5 STR Yes 0 No - - 149 Yes
4 31 F Lumbar 5 STR Yes 2 Yes 20 STR+RT 136 Yes
5 32 M Sacrum 7 STR No 2 Yes 4 RS 120 Yes
6 22 F Cervical 7 STR Yes 3 Yes 17 STR+RS 114 Yes
7 31 F Sacrum 7 STR No 0 Yes 4 GTR 94 Yes
8 14 F Sacrum 6 STR Yes 0 No - - 92 Yes
9 28 F Sacrum 7 GTR No 0 No - - 86 Yes

10 33 F Sacrum 4 STR No 0 Yes 34 STR 85 Yes
11 38 M Sacrum 7 STR No 1 No - - 84 Yes
12 30 M Sacrum 9 GTR No 3 No - - 84 Yes
13 33 M Sacrum 8 GTR Yes 4 No - - 68 Yes
14 17 F Sacrum 9 STR Yes 5 Yes 14 STR 54 No
15 32 M Lumbar 8 GTR No 0 No - - 56 Yes
16 16 F Thoracic 5 STR Yes 1 No - - 52 Yes
17 32 F Sacrum 7 GTR No 2 No - - 47 Yes
18 25 M Sacrum 7 STR No 0 No - - 29 Yes
19 39 M Sacrum 8 STR No 4 Yes 4 STR 18 Yes

No. : numbers, Pre VAS : pretreatment visual analogue scale, Op : operation, Adj RT : adjuvant radiation therapy, Post VAS : post-treatment visual analogue scale, F/U : 
follow up, M : male, F : female, GTR : gross total removal, STR : subtotal removal, RT : radiation therapy, RS : radiosurgery

Fig. 1. Recurrence free period of patients with giant cell tumor. Median 
value of recurrence free period is 84 months.
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RESULTS

During the follow-up period, 7 out of 19 patients had local 
recurrence, at 36.8% rate. One patient among them showed 
pulmonary metastasis. An average recurrence free period was 
14 months (range, 4 to 34 months) for the patients with recur-
rence. Median recurrence free period of all patients was 84 
months (95% CI, from 4 to 163 months) (Fig. 1).

For local recurrence rate depending on surgical protocols, 
GTR group did not have any recurring patients, while 7 out of 
13 patients who received STR had local recurrence (Table 2), 
which is statistically significant (p=0.024). This implies that 
GTR is the most important method of treatment for controlling 
the tumor.

Regardless of surgical protocols, 12 out of 19 patients received 
adjuvant RT. As for the local control effect of radiation therapy, the 
average recurrence free period of the group that underwent radia-
tion therapy was 112 months (95% CI, from 74 to 150 months), 

which was longer than that of the group without radiation ther-
apy, for 65 months (95% CI, from 47 to 83 months) (Fig. 2). Be-
cause there was a statistically significant difference between RT 
group and non-RT group (p=0.041), we considered that radia-

Table 2. Recurrence of giant cell tumor

Surgical protocol Adjuvant radiation 
therapy Numbers

GTR -
STR Yes 5

No 2
GTR : gross total removal, STR : subtotal removal

Fig. 2. Average value of recurrecnce free period is 112 months in radia-
tion therapy group and 65 months in non-radiation therapy group 
(p=0.041).
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Fig. 3. A : Preoperative magnetic resonance (MR) image. Heterogeneously enhancing huge mass showed in sacrum and presacral area. Involvement 
of sacral foramen and right sacroiliac joint. B : Postoperative computed tomography scan. Remained bony destruction of sacrum with low attenuating 
and globular enhancing lesion. C : MR image when recurrence. Increased extent of heterogeneously enhancing lesion in remained sacrum and presa-
cral mass. Enhancing mass progressed to the left side in paraspinal muscle and sacroiliac joint. D : Last follow-up MR image. No displaying signs of 
recurrence 94 months after the reoperation. 
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tion may be effective in local control of tumors.
Seven out of 13 patients in STR group had recurrence. Four 

patients underwent re-operation, 2 patients underwent re-opera-
tion and RT, and 1 patient underwent radiosurgery. GTR was 
possible in only one out of 6 patients who underwent re-operation.

All patients reported relieved pain after the treatment accord-
ing to VAS (range, 0 to 5). The average VAS was 2, compared to 
the initial average VAS of 7. Nine out of 19 patients were pain-free 
during the follow-up period. The patient with motor weakness 
showed incomplete recovery after surgery, although the improve-
ment was not functional and bladder dysfunction remained. 

Neurological complication after surgery occurred in 3 out of 
19 patients, including bladder or bowel dysfunctions. All the 
patients who experienced complications had GCT in the sa-
crum. Until the final follow-up period, 18 out of 19 patients re-
mained alive without recurrence, and 1 patient with pulmonary 
metastasis expired due to pulmonary complication. 

Case presentation
We present 2 cases of treatment.

Case 1
Female 31-year-old patient visited our hospital with pain in 

buttock that lasted for 4 months. Magnetic resonance (MR) im-
age showed a huge enhancing mass involving the sacrum (Fig. 
3A). The patient underwent STR, and the pathologic examina-
tion revealed to be GCT. On Computed tomography scan (CT) 
after the operation showed remnant tumor on the ventral side 
of S2 spinal canal (Fig. 3B). Adjuvant treatment was not per-
formed. Four months after the initial operation, MR image 
showed the progression of the tumor extending to the left side 
(Fig. 3C). The patient underwent GTR. Ninety-four months af-
ter re-operation, the tumor did not recur (Fig. 3D). 

Case 2
33-year-old male patient complained lower back pain and ra-

diating pain into both legs for 4 months. MR image showed a 
huge enhancing mass involving the entire sacrum (Fig. 4A). STR 
was performed (Fig. 4B). Cyberknife® (Accuray, Inc., Sunnyvale, 
CA, USA) radiosurgery was done to the remnant tumor located 
in front of the sacrum (Fig. 4C). The patient’s pain was relieved 

Fig. 4. A : Preoperative MR image. Heterogeneously enhancing mass involving in sacrum, sacral canal, right sacroiliac joint and pelvic cavity. B : 
Postoperative MR image. Remaining enhancing lesion in sacrum and right sacroiliac joint. C : Cyberknife® radiosurgery (marginal dose 3000 cGy) was 
performed. D : Last follow-up MR image. No change in enhancing lesion for 68 months.
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and he has been stable for 68 months (Fig. 4D). 

DISCUSSION

The GCT usually involves the end of long bone as femur 
(23%), tibia (21%), and fibula (5%) around knee, and a few oth-
er arise from the spine (range, 3% to 7%)24). Spinal GCT usually 
arises in the sacrum7,8). It is reported that there is a slight female 
preponderance in spinal GCT15,23,25). In our study, the incidence 
of spinal GCT was 7.9%, and the male to female ratio is 1 to 0.9. 

Treatment of choice for GCT patients is en bloc wide exci-
sion. Total excision is also considered when recurrence oc-
curred4,6,14,18,21). However, GCT in the spine is not easy to remove 
totally because of lack of accessibility and adjacent important 
neural and vascular structures10). In case of incomplete excision, RT 
can be considered, but RT for GCT is still controversial15,16,25,27,28). 

Wide or marginal excision of the tumor or en bloc resections 
may yield in a lower recurrence rate. Liljenqvist et al.20) stated 
on malignant tumors of the spine that en bloc spondylectomy 
enables wide or marginal resection in most cases with accept-
able morbidity. Compared to a degree of resection, the textbook 
showed average of 50% (from 35 to 70%) in curettage alone and 
from 10 to 15% recurrence rate in en bloc resection24). Campa-
nacci et al.6) reported a recurrence rate of 27% after intralesional 
curettage versus rates of 8% and 0% after marginal or wide re-
section, respectively. Fidler reported successful result of only 
one recurrence in 9 consecutive patients who underwent en 
bloc resection12). In a larger series, 10 of 32 patients who had in-
tralesional curettage recurred within 16 months postoperatively 
and none of 2 patients with en bloc resection recurred15). Re-
gardless of its surgical resection, 25 to 28% of recurrence rate 
showed in other series15,27,28). According to Kim et al.16), 32.4% of 
recurrence rate in curettage and 11.1% of rate in en bloc resec-
tion (overall 27.1%) was16). In our study, GTR was defined as 
cases in which all the involved structures were removed com-
pletely. STR was defined as cases in which remnant tumor re-
mained macroscopically. Average recurrence rate of all patients 
was 36.8%, with 0% recurrence rate in GTR group, and 53.8% 
in STR group. The surgical protocols showed a statistically sig-
nificant difference (p=0.024), implying gross total resection as 
more desirable. We performed GTR rather than en bloc wide 
excision but there was no recurrence case during the median 
follow up period 92 months. In addition, 14 out of 19 cases lo-
cated in the sacrum. En bloc resection of the sacrum is much 
more complicated than that of the thoracolumbar spine. Most 
report about en bloc spondylectomy for GCT mentioned above 
localized in the thoracolumbar spine. In case of the recurrence 
(case 4), the patient received additional surgery and RT. She 
survives longer than 136 months in spite of the recurrence. 
Considering the morbidity of en bloc wide excision in spinal 
GCT, GRT is not worse than en bloc wide excision. In the early 
2000s, STR and RT was used to treat spinal GCT in our hospi-
tal, which was the reason for high recurrence rate. Later, STR 

was considered not effective for local control of GCT, which led 
to a wider use of GTR. 

The efficacy of RT is still controversial. RT may be ineffective 
for tumor control or may cause malignant sarcomatous trans-
formation15,16,25,27,28). However, recent studies insisted that RT is 
not only a useful adjuvant treatment modality after incomplete 
removal of tumors but also an effective therapy as a sole treat-
ment of GCT of the spine15,25,27,28). Hart et al.15) reported that 8 
out of 36 patients received RT as an initial treatment before sur-
gery, no case except one recurred. One GCT progressed to os-
teosarcoma. Two other patients who had RT as a sole treatment 
experienced no recurrence. Four patients had RT after recur-
rence, and only 1 patient experienced re-recurrence. Kim et 
al.16) reported that regardless of surgical protocols, 29 out of 96 
cases had received RT and only 3 cases (10.3%) of recurrence 
occurred. In 67 cases without RT, 23 cases (34.3%) of recur-
rence occurred, which is significant statistically (p=0.031)16). In 
our study, although recurrence rate was 42% after RT, average 
recurrence free period was 112 months for RT group, and 65 
months for non-RT group, with statistical significance (p= 
0.041). There were no cases of malignant transformation. Even 
after recurrence, additional RT or radiosurgery after re-opera-
tion yielded good results. RT seems to be a good treatment mo-
dality for delaying recurrence and locally controlling the tumor.

Distant metastasis of GCT is reported to be about 2 to 9%17). 
In our study, only 1 out of 19 patients (5%) had pulmonary me-
tastasis. Bertoni et al.3) mentioned that RT or chemotherapy 
may be useful to treat pulmonary metastasis of GCT.

Other adjuvant therapies, such as a cryotherapy that had cure 
rate 92% in Marcove’s first series and a preoperative emboliza-
tion that was performed in five patients with result of no recur-
rence, were mentioned in these series. However a relatively 
large number of patients is not studied yet22).

Lee et al.19) reported that bone cement injection offers an ad-
juvant strategy that may enhance the efficacy of treatment for 
GCT when complete en bloc spondylectomy is difficult. 

There are reports that bisphosphonates showed potential 
therapeutic benefits1,9,13). Balke et al.1) mentioned that most in-
operable sacral GCTs that had repeatedly recurred did not in-
crease in size with no further recurrence was seen. Although 
the role of bisphosphonates for treatment of GCT is still un-
known, the administration of bisphosphonates can be consid-
ered in complicated cases and metastasis. 

Recently, denosumab has been used as a chemotherapeutic 
agent. Denosumab, a human monoclonal antibody against 
RANK ligand can inhibit the osteoclast function. Thomas et 
al.29) reported that 35 patients of GCT were treated with deno-
sumab, 30 cases were effective for tumor control after 25 weeks. 
In Branstetter et al.5) study, 17 out of 20 patients were examined 
at various stages of treatment to distinguish clinical benefits 
from denosumab such as improved functional status or reduced 
pain. Denosumab is expected to be a treatment option for com-
plicated cases.
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CONCLUSION

GCT in the spine is difficult to resect completely due to the 
special structure of the spine and the invasive nature of the tu-
mor. In addition, its rarity contributes to the challenging nature 
of the treatment.

En bloc wide excision is a well known a treatment of choice 
in order to manage GCTs. However, en bloc wide excision of 
the GCT in the spine is not easy without damaging neurovascu-
lar structures. The authors performed gross total removal rather 
than en bloc wide excision and obtained results. In case of STR, 
RT was beneficial in delaying tumor recurrence. RT can be con-
sidered good preventive treatment modality for further recur-
rence. 
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