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INTRODUCTION

Giant cell tumor (GCT) is a progressive, destructive tumor of 
unknown origin. It is seen mostly in the third to fourth decades 
with a slightly higher prevalence in females. Progressive pain 
and swelling are the most frequent presenting symptoms in 
extremity GCTs; however, spinal GCTs present with back pain, 
accompanying radiculopathy, and sometimes with rectal, 
bladder or sexual dysfunction. GCT constitutes approximately 
16.2% of all primary tumors of the spine(1,2). Sacrum is the most 
commonly affected spinal location, followed by the thoracic, 
cervical and lumbar mobile spinal regions, and it is the 4th most 
frequently seen anatomic location after distal femur, proximal 
tibia, and distal radius. GCT of the sacrum is usually centered 
in the S1-S2 region, which may involve nerve roots, and extent 
into ilium through sacroiliac joint. 
GCT is revealed as an eccentric radiolucent expansile mass in 
the epiphysis of the long bones on X-ray. A faint, narrow zone 
of transition may accompany. Cortical destruction, periosteal 
reaction, and bone loss are not uncommon aggressive features. 
Even though GCT is a benign tumor, lung metastasis may 

develop occasionally. Therefore, all newly diagnosed patients 
should obtain chest imaging. Computerized tomography (CT) is 
the best radiologic entity to visualize the cortical rim, remaining 
subchondral bone and lack of internal matrix. A soft tissue 
component with high cellularity and hemosiderin substance 
that leads to low to intermediate T1 and low T2 signal on 
magnetic resonance imaging (MRI) may be present(3,4). Tumor 
is vascular and therefore, signal enhancement is present on 
MRI. An elevated level of ATP-dependent proton pumps in the 
giant cells generates enhanced fluoro deoxy glucose uptake on 
positron emission tomography(5,6). 
Since GCT in sacrum is a rare entity, most information is from 
GCTs of all skeletal bones, or small case series of sacral GCTs(7-

12). Although a recurrence rate of 17.2-50% is present in spinal 
GCTs(13), surgery is the mainstay of the treatment. En bloc 
resection of GCT has the lowest recurrence rate with a better 
prognosis compared to intralesional surgical procedures(14,15), 
yet en bloc resection is either extremely difficult or it is 
associated with increased morbidity and complication rates 
of approximately 50-100% due to the adjacent structures of 
GCT(16,17). 
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The aim of this study is to evaluate the results of surgical 
treatment in GCT of the sacrum and to review the treatment 
strategies in this rarely-seen anatomic location.

MATERIALS AND METHODS

After obtaining local ethics committee approval from Metin 
Sabancı Baltalimanı Osteopathic Training and Research 
Hospital, Medical Specialty Board Ethics Committee (date: 
23,12.2019, no: 376) a retrospective review of the patients 
who were operated due to GCT between 2002 and 2018 was 
performed. Four patients who were operated due to GCT of the 
sacrum were included in the study. 
All patients were evaluated by a multidisciplinary orthopedic-
oncology team before the treatment procedure. Tumor 
location and extension were described in Table 1 with patient 
demographics. All patients were operated with a posterior 
approach only; however, one patient was re-operated with 
an anterior–posterior combined procedure due to recurrence, 
and another patient was re-operated due to inadequate tumor 
removal and cementing. The follow-up was carried out every 
three months during the first two years, then annually. Control 
image studies of the pelvis and chest were conducted during 
follow-up period.

RESULTS

Four patients [one male, three female, mean age: 35.8 (30 to 44) 
years] were treated due to GCT of the sacrum. The mean follow-
up was 49 (25 to 82) months. Pain was the main symptom in all 
patients. There were no urinary or fecal incontinence symptoms 
in any patients pre- and post-operatively. First patient was 
treated with total excision of S4–Coccyx region. Two patients 
were treated with intralesional curettage, adjuvant therapy 
followed by cementation with polymethlymethacrylate (PMMA). 
The last patient was treated with intralesional curettage and 
bone grafting in the first surgery, recurrence was detected after 
50 months, then the combined approach with a multidisciplinary 
surgical team was performed for anterior–posterior resection, 
and posterior lumbar–iliac reconstruction. 

DISCUSSION

GCT is a rare, benign but locally aggressive tumor, which can 
progress and cause pathologic fractures. Pathologic fracture 
may be present in up to 30% of patients(14,15,18). Various treatment 

options such as surgery, radiotherapy (RT), embolization, 
cryotherapy, and chemical adjuvants are used for GCT of the 
spine. Surgical treatment generally includes intralesional 
curettage, adjuvant therapy as possible and grafting/cementing 
with or without internal fixation(4,19). 
The purpose of the treatment is to remove the tumor and to 
prevent its recurrence, as spinal structures protected, and 
neurologic impairment prevented. Although total en bloc 
resection is the best surgical treatment method, it is not always 
possible in spinal GCTs because of injury potential to adjacent 
main neurovascular structures, such as medulla spinalis, 
aorta, vena cava, ductus thoracicus, and vertebral artery. Blunt 
dissection is used to protect these important structures, which 
may lead to excessive bleeding, contamination during removal 
of tumor cells, and spinal instability may develop secondary 
to spinal osteotomies for tumor resection. Boriani et al.(14,15), 
reported good results with en bloc resection to decrease local 
recurrence compared to other spinal GCT procedures, such as 
piecemeal resection, RT, and embolization alone. One of our 
patients, whose lesion was located in S4-S5 region, was treated 
with en bloc resection, there was no recurrence during the last 
follow-up (Figure 1).
Intralesional curettage and bone grafting was described 
previously by Puthoor and Iype(20), and Blackley et al.(21) with 
a recurrence rate of 14% and 12%, respectively. In our study, 
intralesional curettage and bone grafting was performed in 
primary surgery in the patient with recurrence, and the patient 
was symptom-free in the first 2 years postoperatively, and the 
patient was lost to follow-up after the 3rd year.  Intralesional 

Table 1. Patient demographics, tumor locations

Patient no Gender Age (Year) Follow-up (months) Tumor Location
1 Male 44 25 S4 and S5 corpus

2 Female 32 43 Ala of Right S1

3 Female 30 46 Ala of right S1 and posterior ilium

4 Female 37 82 Ala of left S1 and posterior ilium

Figure 1. Male patient, 44-year-old. En bloc resection at upper end 
plate of S4 was performed. a. Preoperative sagittal view of GCT at 
S4 and S5. b. Postoperative sagittal view. c. Pathology specimen
GCT: Giant cell tumor
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curettage + bone grafting alone has some controversies 
compared to curettage + cementing and also adding adjuvant 
therapies. In the systematic review of Zuo et al.(22) published 
in 2013, local recurrence rate was higher in curettage + bone 
grafting than in curettage + cementing patients. Also, curettage 
+ grafting + adjuvant treatment was found with a higher 
recurrence rate than curettage + cementing + adjuvant patients 
in the same systematic review. In the systematic review of 
Vaishya et al.(23), an overall recurrence rate of 20.4% in six studies 
and 42% in one study were reported. Even though grafting was 
used in one of our patients, we have been preferring cementing 
over grafting in GCTs in our clinic, respecting the literature and 
our clinical experience.
The patient re-applied with pain localized in the sacral region in 
the postoperative 5th year. A large recurrent mass was detected, 
biopsy confirmed recurrent GCT, and therefore anterior-
posterior partial sacral and iliac resection was performed with 
iliolumbar reconstruction.
In patients undergoing intralesional procedures, adjuvant 
therapy modalities such as cryotherapy, burr, cauterization, 
cementation, and phenol were described to decrease the 
recurrence rates. In long bones, cryosurgery was introduced 
in 1964, which had a recurrence rate less than 10%, but there 
were some major complications, such as fractures, delayed 
bone and wound healing, and osteoarthritis(24-26). Because of 
risks to the neurologic structures, we do not use cryotherapy 
in spinal cases. Curettage using high-speed burr as an adjuvant 
therapy in addition to autologous bone grafting and allograft 
packing was used by Blackley et al.(21), with a recurrence rate 
of 12%. The combination of high-speed burr with a thermal 
(cauterization or cryotherapy) or chemical adjuvant modality 
decreased the recurrence rate(21,26,27). Despite the limited use of 
high-speed burr in spinal cases, we have been using on the 
walls of sacrum distant from nerve roots. The use of phenol as 
an adjuvant therapy has controversies in literature. Phenol has 
been used as local adjuvant therapy for extremity GCTs, with 
comparable results with cryotherapy(13,28). In the report of Klenke 
et al.(29), recurrence was not decreased in patients treated with 
phenol as an adjuvant therapy to intralesional curettage and 
bone grafting. We believe that tumor removal with thorough 
curettage is more important than using phenol alone. However, 
intralesional curettage, adjuvant therapy and cementing with 
PMMA have lower recurrence rates than curettage and bone 
grafting(29,30). We have been using phenol as adjuvant therapy 
in sacral GCTs, by using a small gauge saturated with phenol. 
Two patients were treated with curettage, adjuvant therapy 
(high speed burr, cauterization and phenol application) and 
cementing and there were no recurrences in these patients 
(Figure 2). PMMA has a small zone of cytotoxic effect due 
to exothermic reaction which results in less complications 
compared to cryotherapy(24,26). In addition, since PMMA is 
durable in compressive forces, filling the curettage void with 

PMMA supports the bone and prevents fractures. In our clinic, 
after intralesional curettage, we fill the cavity with the contrast 
medium, and use fluoroscopy to compare the extension of 
curettage borders with preoperative CT images, which helps 
total removal of tumor tissue (Figure 3). After adequate removal 
of tumor tissue, we use blunt tip of osteotomes to protect 
neural structures from thermal complications of cementing and 
apply PMMA (Figure 4). Intralesional curettage with high-speed 
burr, cauterization and phenol application as possible and 
cementation is the primary choice in GCTs without soft tissue 
components with intact bone structure in long bones, pelvis 
and sacrum, yet it may be impossible to perform curettage with 
high-speed burr and to use of PMMA in other regions of the 
spine. 

Figure 2. Female, 32-year-old. a. Preoperative axial view, CT 
of GCT at right S1 & S2. b. Preoperative sagittal view, CT. c. 
Preoperative coronal view, CT. d. Cement as adjuvant therapy seen 
on postoperative axial view. e. Cement is seen on postoperative 
coronal view
CT: Computed tomography, GCT: Giant cell tumor

Figure 3. After removal of tumor, void is filled with contrast and 
fluoroscopy is used to control the borders of curettage borders. If 
it is insufficient, re-curettage is performed. a. AP view b. Lateral 
view
AP: Anteroposterior
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Cauterization is used as necrotizing adjuvant therapy in 
extremities(10), yet we are not aware of any reports in literature 
for its use in spinal GCTs. Also, high-speed burr is frequently 
used to remove remaining tumor from the walls in extremities, 
yet its use is limited in the spine(15). Phenol is used in GCTs of 
extremities as adjuvant therapy, yet its use is not suggested 
in spinal cases due to risks to the medulla spinalis and 
nerve roots(15). Among patients with intralesional curettage 
in extremity GCTs, phenol as adjuvant therapy has a higher 
recurrence rate in grafting than cementing patients(30). However, 
we used high-speed burr, electrocautery, and phenol safely in 
the present study, and we believe they can be used with neural 
tissue protective precaution safely, such as using a small 
sponge saturated with phenol for the application of phenol on 
the walls (Figure 5). 

There was no case treated with preoperative embolization or 
RT in our series. However, preoperative embolization followed 
by resection is an option in large GCTs(7,31,32). RT is suggested 
to decrease postoperative recurrence in GCT. However, there is 
still debate on the development of myelopathy and sarcoma 
secondary to RT(19,33).
Lung metastasis has been reported in 3% of the cases(4). 
However, as high as 15.6% rate of lung metastasis has also 
been reported(30). Lung metastasis in GCT usually represents 
as benign with long survival time and without malignant 
histologic cases, yet it may become progressive in certain cases, 
with a mortal course(15,30,34,35). Metastatic spots are usually not 
painful, and they are either observed or marginally excised 
via thoracotomy(10,11,33). Chest radiograms should be studied 
for metastasis evaluation during follow-up. There was no case 
with lung metastasis in our series. Imatinib (Novartis, East 
Hanover, NJ, USA) is the choice of drug for the treatment of 
lung metastasis; however, chemotherapy with Adriamycin and 
Cisplatin may be preferred(36). Lately, Denosumab, a monoclonal 
antibody to RANKL, has been approved by the Food and Drug 
Administration in adjuvant therapy for primary tumor site(8,37-41), 
and it has also been used in the adjuvant treatment of lung 
metastasis(42). There was no patient treated with Denosumab in 
this study population. We had no experience with Denosumab 
previously, hence it was not used in the patient with recurrence. 
However, we have been using Denosumab treatment in large 
GCTs of long bones recently, which has promising results in 
surgical treatment of the large tumors in our clinical experience, 
similar to recent literature.

Study Limitations

The limitations of our study are the retrospective design, 
small sample size, and the application of different treatment 
techniques in our series. Since sacral GCTs are rare tumors, it 
is difficult to design a prospective design in a single center. 
Prospectively randomized designed multi-center studies with 
larger patients’ groups are required.

CONCLUSION

Careful curettage of all tumor outweighs the adjuvant therapy, 
and cementing has better local recurrence rates than grafting. 
Thus, intralesional curettage and filling void with PMMA is the 
primary option in patients without soft tissue component in 
sacral GCTs. Patients need to be monitored with radiographs 
and CT for lesion recurrence and pulmonary metastases. 
Refractory, recurrent, and particularly aggressive lesions may 
undergo en bloc excision, yet for the areas that are inaccessible 
and difficult to treat such as the skull base, and for large lesions 
with soft tissue component of the spine, pelvis, and sacrum 
in adults and adolescents, there are limited options. In those 
patients, embolization, RT, or Denosumab treatment may be 

Figure 5. By saturating a small sponge with phenol, walls can be 
treated with it safely

Figure 4. High-viscosity cement can be safely used by using 
blunt tip of osteotomes to protect neural structures. a. During 
application and setting cement. b. Posterior view after removal of 
osteotomes
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used as standalone therapy or as adjuvant therapy in addition 
to surgical treatment.
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