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ABSTRACT 

An 87 year-old white female presented with a two-year history of intermittent 

discomfort in her left foot. PET-CT identified intense18F-

fluorodeoxyglucose (FDG) uptake corresponding to the lesion.  Histology of 

a fine needle aspiration and open biopsy were consistent with a benign giant 

cell tumor (GCT) of the bone.  GCT of bone is an uncommon primary tumor 

typically presenting as a benign solitary lesion that arises in the end of the 

long bones.  While GCT can occur throughout the axial and appendicular 

skeleton, it is exceedingly uncommon in the bone of the foot. While 18F-

FDG has been established in detecting several malignant bone tumors, 

benign disease processes may also be identified.  The degree of 18F-FDG 

activity in a benign GCT may be of an intensity that can be mistakenly 

interpreted as a malignant lesion.  Therefore, GCT of the bone can be 

included in the differential diagnosis of an intensely 18F-FDG-avid 

neoplasm located within the tarsal bones. 

 

 

 

CASE REPORT 
 

 

 

 

 

An 87 year-old white female presented to an outside 

institution with a complaint of intermittent left foot pain for 

two years. She reported pain after ambulation and occasionally 

at rest. Her evaluation at the outside institution included 

radiography, CT, MRI and PET-CT imaging. She was 

subsequently referred for further evaluation and treatment at 

our institution.  Radiography and CT of the left foot 

demonstrated a prominent lytic lesion within the lateral aspect 

of the left cuneiform.  The lesion was well demarcated and 

sclerosis is noted along the proximal and lateral borders in the 

absence of a periosteal reaction. The anterior surface of the 

lateral cuneiform was completely resorbed (Figure 1A and 

1B).  The lesion extended to the articular surface of the lateral 

cuneiform adjacent to the middle cuneiform (Figure 1B).  No 

calcification was identified within the lesion (Figure 1B). 

 

An 18F-FDG PET-CT scan was obtained using a dose of 

16.6 mCi. Imaging of the whole body commenced 62 minutes 

after injection of radionucleotide, and imaging of the lower 

extremities commenced 88 minutes after dosing. This PET-CT 

scan demonstrated 18F-FDG avid activity around the 

periphery of the lesion to a maximal standardized uptake value 

(SUV) of 10.2 (Figure 1C).  No other sites of abnormal uptake 

were identified to suggest a primary malignant site or other 

metastatic disease.  The maximum intensity projection (MIP) 

image showed focally increased 18F-FDG uptake in the lateral 

aspect of the left foot (Figure 1D).  For reference, the maximal 

SUV of the blood pool as measured in the aortic arch was 2.8. 

The mean SUV of the liver was found to be 2.8.  On MRI, T1 

weighted coronal image (Figure 2A) and a fat-suppressed T1 

weighted coronal image after the intravenous administration of 

gadolinium contrast (Figure 2B) show a destructive, intensely 
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enhancing lesion in the lateral cuneiform extending through 

the dorsal cuneiform into the soft tissues.  A fat-suppressed 

sagittal T2 weighted image (Figure 2C) and a fat-suppressed, 

gadolinium enhanced sagittal T1 weighted image (Figure 2D) 

again show the lateral cuneiform lesion and its extension into 

the dorsal soft tissues. 

 

Fine needle aspiration of the lesion was performed.  

Analysis of the aspirate smear revealed giant cells and few 

fragments of spindle cells within a metachromatic matrix. The 

core biopsy showed fragments of bone, fibrous tissue and few 

giant cells adjacent to amorphous eosinophilic material, 

possibly necrotic bone. The findings were nonspecific but 

were not suggestive of malignancy based on small sampling 

size. A larger tissue sample was obtained at open biopsy that 

revealed benign spindle cells with a proliferation of giant cells 

and hemosiderin-laden macrophages suggestive of a giant cell 

tumor (see Figure 3).  The lesion was curetted during the open 

biopsy and the resulting osseous defect was grafted.    

 

 

 

 

Giant cell tumor (GCT) of the bone, first described by Sir 

Astley Cooper in 1818 [1], was first distinguished from other 

bone tumors in 1940 [2].  Giant cell tumor of bone can be 

identified on radiographic imaging when patients present with 

pain, swelling, joint movement limitation in the adjacent 

articulation in the ends of the long bones [3].  Lesions most 

commonly occur in the proximal tibia, distal femur and radius 

and less frequently in the vertebrae, pelvis, sacrum, 

craniofacial bones and skull and skull; it has rarely been 

reported in the foot (Table 1) [3-15].  Neurologic symptoms 

can be present when the axial skeleton, particularly the spine, 

is affected, [16].  Thinning of the bone cortex in weight-

bearing regions resulting in pathologic fractures occurs in 10-

35% of patients [10, 17, 18].  Giant cell tumors are generally 

solitary with less than 1% of reported cases being multi-centric 

(summarized in Table 2) [19].    

 

Approximately 80% of patients with GCT of bone are 20-

50 years of age, with the peak prevalence in the third decade 

of life [10, 20-24].  Similarly, solitary benign GCT affects 

women more commonly, with ratios from 1.1:1 to 1.5:1 [25].  

An even higher female predilection has been found in younger 

patients and those found in the spine (2.3-2.5:1 ratio) [25-27].  

However, publications have reported male predominance as 

well-one study of 470 cases determined that in patients 21-30 

years of age, there is a slight male predominance (1.3:1) [25].   

Similarly, malignant GCT has also been reported more 

common in men (3:1 ratio)[25].  So while a female 

predominance may be found overall, specific subsets of GCT, 

ages 21-30 or with malignant disease, may have a male 

predominance.  Radiographically, most GCTs present as a 

well-defined lytic lesion, extending to the subchondral bone 

surface in a skeletally mature patient. As with other primary 

osseous lesions, computed tomography, magnetic resonance 

imaging and bone scintigraphy are utilized for further 

characterization and staging. This case report illustrates the 

characteristic radiologic and histologic appearance of a GCT 

within the left lateral cuneiform and emphasizes the avidity of 

this benign lesion on 18F-FDG PET-CT. 

 

GCT of bone represents 3-5% of all primary bone tumors 

and accounts for up to 20 percent of all benign bone tumors 

[28, 29].  GCT typically occurs after skeletal maturity in 

patients between 20 and 40 years of age, with a peak incidence 

in the fourth decade (age 32) [28, 30, 31].  GCT of bone 

occurs much less commonly in pediatric patients.  In skeletally 

immature patients, giant cell tumors commonly arise in the 

metaphyseal and juxta-epiphysial region of the long bones 

with the majority of lesions located eccentrically [32, 33].  The 

tibia is the most commonly affected site involved in skeletally 

immature patients [33].  In the metacarpals, radius and fibula, 

the lesions have been reported to be predominantly centrally 

located with the bone [32].  Picci, et al. have reported that 

giant cell tumor in skeletally immature patients occurs in 1.8% 

of all GCT patients with a predominance of metaphyseal 

involvement and extension into the epiphysis, suggesting a 

metaphyseal origin of giant cell tumor in hormonally immature 

patients [33].  However, the exact site of origin of GCT of 

bone is debated in the literature.  GCT involves the 

metaphysis, but not the epiphysis, in skeletally immature 

patients because the open epiphyseal plate acts as a barrier to 

tumor growth [34].  Multifocal primary GCT is rare and 

accounts for less than 1% of all GCT [35-38]. Although 

multicentric GCT is a variant of solitary GCT, its etiology is 

not known.  The age range of patients with multicentric GCT 

seems to be somewhat younger than the average age of 

patients with solitary GCT [16].  The knee is the most common 

site of occurrence in patients with multicentric GCT.  There is, 

however, a reported increased prevalence of involvement in 

the bones of the hand and feet in patients with multicentric 

GCT [39].  Patients with poly-articular Paget disease have an 

increased incidence of multicentric GCT, with 80% of cases 

being multi-centric (N=5) [40, 41]. 

 

GCT involving the bones of the hand and feet is 

uncommon.  1-5% of GCT cases are reported in the hand and 

wrist; 1-2% of cases are reported in the foot [4, 12, 42, 43].  

The most commonly affected bones in the foot are the head 

and neck of the talus, followed by the calcaneal tuberosity [33, 

44].  However, involvement of the metatarsals and phalanges 

has been reported [4, 45].  It has also been documented that 

GCT of the hands and feet tend to occur in younger female 

patients and are more likely than lesions arising in long bones 

to undergo local recurrence [4, 8].  

 

PET-CT Imaging 

Benign GCT of the bone can demonstrate increased FDG 

avidity on PET-CT imaging.  As a glucose analog, 18F-FDG is 

transported into cells by surface GLUT-1 transporters and then 

incorporated into the cell where it is phosphorylated by 

hexokinase and trapped in cells.  The use of FDG-PET is 

valuable in recognizing malignant tumors as they commonly 

have increased glycolysis compared to normal tissues result 

from more GLUT transporters and a higher concentration of 

hexokinase within malignant cells [46]. The two predominant 

cell types in GCT of bone are the giant cells, made up of giant 

osteoclast-like and the neoplastic mononuclear cells, both 

contribute to the enhanced 18F-FDG utilization seen by PET.  

DISCUSSION 
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The mononuclear-macrophage cells derive their energy 

predominantly from glucose metabolism [47-49].  Studies have 

also reported that benign bone lesions with a 18F-FDG >2.0 

standardized uptake value (SUV), including GCT of the bone, 

have histiocytes and giant cells in the monocyte-macrophage 

lineage which accumulate 18F-FDG as well [47].  

Additionally, fibroblast proliferation in response to osteoclast-

like giant cells may also contribute to the relatively high 

accumulation of 18F-FDG seen in GCT [50].  Aoki, et al. 

reported a high degree of overlap of 18F-FDG PET SUV 

between benign and malignant tumors.  In particular, GCT 

demonstrated SUV values as high as >2.0, as did 

chondroblastomas, sarcoidosis, Langerhans cell histiocytosis 

and nonossifying fibroma [47].  The presence of the 

predominant neoplastic mononuclear cells, the giant 

osteoclast-like cells, and the reactive fibroblast proliferation in 

GCT of bone may explain the high degree of 18F-FDG uptake, 

which overlaps with malignant tumors such as osteosarcomas 

[47].  While several older studies have suggested that a 2.5 

SUVmax cut-off could differentiate benign from malignant 

lesions, a number of major shortcomings, including 

mismanagement of patients have resulted [51].  Since elevated 

SUV can be found in benign lesions, as in the present case 

(10.2 SUV of lesion vs. liver pool SUV of 2.8), it is clear that 

the 2.5 SUV cut-off does not always allow definite diagnosis 

and can vary with pattern of uptake [52]. For this reason, the 

SUV of the lesion is better understood when taken in context 

with the maximal and mean SUV of the patient's blood pool 

and liver respectively.  

 

Technetium-99m phosphate bone scans 

Giant cell tumors have been shown to exhibit increased 

radiotracer uptake on technetium-99m phosphate bone scans 

[53, 54].  In one series, 21 patients with giant cell tumors were 

imaged with technetium-99m methylene diphosphonate [53].  

All GCT in this series had increased radiophosphate uptake, 

generally more intense at the tumor periphery [53].  However, 

it was noted that radionuclide bone scanning over-estimated 

the tumor extent and failed to detect soft-tissue extension in 

nine patients [53].  The mechanism for increased radioactivity 

has been attributed to increased blood flow and reactive bone 

formation at the periphery of the bone [54]; radiotracer activity 

beyond the actual border of the tumor margin may also be 

related to reactive bone formation circumscribing the 

periphery of the lesion [54].  The variability in intensity and 

pattern of uptake on bone scintigraphic studies may be related 

to the size of the lesion and other factors including vascularity 

of the tumor, aneurysmal bone cyst formation, pathologic 

fracture and tumor necrosis [53].  A diffuse homogenous 

pattern of radiotracer uptake, as well as a peripherally 

increased pattern, has been observed.  Although bone scanning 

cannot differentiate benign from malignant tumors based on 

the intensity of uptake, it may provide visualization of 

additional sites of uptake in cases of multicentric giant cell 

tumor and skip lesions [53, 54].  

 

Radiography/CT 

Although GCT of bone may cause extensive cortical and 

cancellous destruction of the cortex as well as expansile 

remodeling of bone, sclerosis and periosteal new bone 

formation are not commonly visualized in the absence of a 

pathologic fracture [43, 55].  Giant cell tumors typically do not 

produce matrix calcification on radiography or CT.  Some 

lesions may exhibit a pseudotrabeculated appearance. The 

pseudotrabeculations may appear as a fine to coarse 

honeycomb pattern [43].  The lines are formed by alternation 

between cortical thinning and cortical ridges formed by 

intracortical pockets of giant cell tumor, but this appearance is 

not specific for GCT [43].  Lesions typically demonstrate a 

narrow zone of transition; however in cases of aggressive 

growth, a wide zone of transition can be seen in approximately 

10-20% of cases [12, 42, 43, 55].   

 

CT evaluation of GCT of bone can provide detailed 

information of the extent of tumor as well as potential soft 

tissue and articular surface involvement.  Additionally, the 

expanded and thinned cortex and the presence or absence of 

matrix calcification can be assessed.  In cases of intralesional 

hemorrhage, CT imaging can demonstrate fluid filled levels 

within the tumor [56].  MRI can provide similar information as 

the CT scan and is useful in assessing the extent of 

subchondral extension.  Typically, MRI identifies a 

hypervascular mass with cystic changes [16, 57].   On T1-

weighted sequences, the lesions are of low to intermediate 

signal intensity and are of heterogeneous high signal intensity 

on T2-weighted images and isointense to adjacent muscle [16, 

57].  Low intensity areas in both T1 and T2 weighted images 

may reflect the large amounts of hemosiderin present 

following hemorrhage [58, 59].  Fluid levels visualized in 

some GCTs represent secondary sedentary aneurysmal bone 

cyst formation [55]. 

 

While historically regarded as a benign tumor, giant cell 

tumors represent a continuum of disease.  Grossly, GCT of 

bone is a fleshy red tumor with both hemorrhagic and cystic 

areas [59].  If the tumor extends beyond the cortex into the soft 

tissues, little, if any, periosteal reaction occurs [59].  Typically, 

the histology includes uniform large osteoclast-type giant cells 

interspersed with sheets of mononuclear cells, which may be 

polygonal or elongated [59]. The giant cells may be very large 

and contain as many as 100 nuclei [59].  While the giant cells 

are key mediators of the GCT disease process, they are not 

considered the neoplastic cells in this lesion.  The neoplastic 

component is actually the mononuclear cells that arise from 

primitive mesenchymal stromal cells, which exhibit a pro-

osteoblastic phenotype [59-61].  The neoplastic mononuclear 

cells express alkaline phosphatase, osteocalcin, matrix 

metalloproteinases (MMPs), M-CSF, and RANKL (Receptor 

Activator of Nuclear Factor Kappa-B Ligand), which drives 

the formation and stimulation of the osteoclast precursors 

locally [62, 63].  RANKL is a cytokine belonging to the TNF? 

family and is responsible for the formation of giant cells and 

subsequent bone resorption by these cells [64, 65]. 

 

The differential diagnosis of a lytic lesion with 

multinucleated giant cells is broad and may include 

aneurysmal bone cyst (ABC), giant cell reparative granuloma, 

brown tumor of hyperparathyroidism, osteosarcoma with giant 

cells, and nonossifying fibroma (Table 3) [16, 39, 55].  ABC 

differs from GCT by its more prominent expansive 

remodeling, pseudo-trabeculations and fluid-fluid levels on 

MRI [66].  Secondary ABC is challenging as it may arise in 
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the presence of GCT, requiring clinical, radiologic, and 

pathologic correlation of all submitted tissue.  Giant cell 

reparative granuloma occurs in the small bones of the hands 

and feet, mandible and maxilla; the giant cells cluster around 

hemorrhage sites [66].  The brown tumor of 

hyperparathyroidism occurs in the presence of increased 

parathyroid hormone and abnormal calcium and phosphorous 

levels [66].  Differentiating osteosarcoma from GCT is 

generally straightforward; however, when they are purely 

osteolytic, they can mimic giant cell tumors.  Histologically, 

however, osteosarcoma is made up of osteoblastic spindle 

cells, which are distinct from the histology of GCT [43, 67].  

Occasionally, however, a large number of osteoclasts within an 

osteosarcoma may suggest a GCT.  Similarly, a nonossifying 

fibroma has a distinct histology with spindle cells arranged in 

storiform patterns, whorls of connective tissues and 

interspersed multi-nucleated giant cells and foam cells (lipid-

laden macrophages).  An increase in the incidence of GCT of 

bone occurs in patients with other bone diseases, including 

Paget disease and a sporadic syndrome resembling Noonan 

disease.  GCT developing in Paget disease of bone typically 

involves the pelvic bones or skull [68].  Unlike the typical 

anatomic sites noted in primary GCT, giant cell tumors 

associated with Paget disease are located in the anatomic 

distribution of the Paget disease and occur in older patients 

with a long standing history of Paget disease [68, 69].  Giant 

cell tumors are most commonly identified in the polyostotic 

form of Paget disease [68, 69]. GCT in Paget disease typically 

occurs in the skull, facial bones, spine and pelvis [68].  

Involvement of the long tubular bones of the extremities is 

uncommon [68].  Familial clustering of GCT of bone and 

Paget disease has been reported [70, 71].  

 

GCT is typically a benign lesion; however, its inherent 

biologic behavior is both variable and unpredictable.  

Spontaneous malignant transformation of a benign GCT can 

occur but is extremely rare and is more common following 

radiation [72, 73].  The time period for malignant 

transformation is varied, ranging from <1-20 years following 

radiation therapy [11, 74].  In some cases, recurrence of GCT 

can occur solely in the soft tissue, possibly from seeding of 

tumor at the time of excision [75, 76].  Although conventional 

GCT does not produce sclerosis, recurrence in soft tissue or 

metastasis to the lungs may produce a shell of calcification 

along the periphery of the implant, producing a distinct 

radiographic appearance.  Lung metastases do not carry the 

same severe connotation as they do in other cancers [77, 78].  

For this reason, when GCT metastasizes to the lung they are 

called "benign pulmonary implants" [31, 59].  A true 

spontaneous malignant transformation occurs in less than 1% 

of giant cell tumors [79].  The World Health Organization 

(WHO) designates this as a high-grade sarcoma arising from 

GCT or at the site of a previous GCT [79].  When this 

malignant transformation occurs, the prognosis is worse than 

that of the non-malignant GCT [80].  The  5-year survival of 

malignant GCT of bone has been reported to be 87% (N=25) 

compared to 100% in benign GCT (N=244) [81].  Other 

studies have reported lower 5-year survivals between 0 and 

50%; however, these results are likely due to their limited 

study design including the very few patients investigated [82].  

While malignant transformation does decrease survival 

compared to non-malignant GCT, the 5-year survival rate of 

87% comparable to that found in high-grade spindle cell 

sarcoma [79]. 

 

While the standard options for GCT include curettage, 

extended curettage or en block excision, the treatment depends 

on the aggressiveness of the tumor, its location, and the 

patient's clinical presentation.  In the current case, curettage 

and grafting of the left lateral cuneiform lesion was performed.  

Recurrences of GCT generally occur during the initial two 

years, although later recurrences have been reported, 

necessitating surveillance for at least this long [83]. 

 

Giant cell tumor of bone is an uncommon primary bone 

tumor that typically presents in skeletally mature adults as a 

benign solitary lesion arising in the end of the long bones.  It 

can occur throughout the axial and appendicular skeleton but 

is unusual in the hands and feet.  Multi-modality imaging, 

including 18F-FDG uptake on PET scan has been established 

in detecting malignant bone tumors, but its specificity is not 

100%.  This case demonstrates the degree of 18F-FDG activity 

accumulation in a benign giant cell tumor may be of an 

intensity that can be mistaken for a malignant lesion.  Giant 

cell tumors can be included in the differential diagnosis of 

intensely 18F-FDG-avid neoplasms located within the tarsal 

bones. 

 

 

 

 

The degree of 18F-fluorodeoxyglucose activity by PET in 

benign giant cell tumor may be of a high enough intensity that 

it can be mistakenly interpreted as a malignant lesion.  Giant 

cell tumors, in addition to several other benign bone processes, 

should be included in the differential diagnosis of an intensely 

18F-fluorodexoyglucose-avid neoplasm located in the tarsal 

bones. 

 

 

 

 

 

1. Cooper AS. Surgical Essays. London, England: Cox 

Longman & Co.; 1818. 

2. Jaffe HL, Portis RB. Giant Cell Tumor Of Bone. Its 

Pathologic Appearance, Grading. Supposed Variants and 

Treatment. Arch Pathology 1940;30:993.  

3. Thomas DM, Desai J. Giant cell tumor of bone. In: Basow 

DS, editor. UpToDate. Waltham, MA: UpToDate; 2011. 

4. Biscaglia R, Bacchini P, Bertoni F. Giant cell tumor of the 

bones of the hand and foot. Cancer 2000;88:2022-32. 

PMID:10813712 

5. Dhillon MS, Singh B, Gill SS, Walker R, Nagi ON. 

Management of giant cell tumor of the tarsal bones: a report 

of nine cases and a review of the literature. Foot & ankle 

1993;14:265-72. PMID:8349212 

6. Foo LF, Raby N. Tumours and tumour-like lesions in the 

foot and ankle. Clinical radiology 2005;60:308-32. 

PMID:15710135 

REFERENCES 

TEACHING POINT 



 

Radiology Case. 2014 Jun; 8(6):27-38 

Nuclear Medicine: The Hypermetabolic Giant: 18F-FDG avid Giant Cell Tumor identified on PET-CT O'Connor et al. 

Jo
u

rn
al

 o
f 

R
ad

io
lo

g
y

 C
as

e 
R

ep
o

rt
s 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

  

     

w
w

w
.R

ad
io

lo
g
y
C

ases.co
m

 

31 

7. Szendroi M, Antal I, Perlaky G. Mid-foot reconstruction 

following involvement of five bones by giant cell tumor. 

Skeletal radiology 2000;29:664-7. PMID:11201038 

8. Wold LE, Swee RG. Giant cell tumor of the small bones of 

the hands and feet. Seminars in diagnostic pathology 

1984;1:173-84. PMID:6599927 

9. Dahlin DC, Unni KK. Bone tumors. General aspects and 

data on 8,542 cases. Springfield, IL: Charles C Thomas Pub 

Ltd; 1986. 

10. Campanacci M, Baldini N, Boriani S, Sudanese A. Giant-

cell tumor of bone. The Journal of bone and joint surgery. 

American volume 1987;69:106-14. PMID:3805057 

11. Huvos AG. Bone tumors:  Diagnosis, treatment and 

prognosis. Philadelphia, PA: WB Saunders; 1979. 

12. Unni KK. Giant cell tumor. In: Unni KK, editor. Dahlin's 

bone tumours:  general aspects and data on 11,087 cases. 5th 

ed. Philadelphia, PA: Lippincott-Raven; 1996. p. 263-83. 

13. Aoki J, Moser RP, Jr., Vinh TN. Giant cell tumor of the 

scapula. A review of 13 cases. Skeletal radiology 

1989;18:427-34. PMID:2814551 

14. Singson R, Feldman F. Case report 229: multiple 

(multicentric) giant cell tumors of bone. Skeletal radiology 

1983;9:276-81. PMID:6867780 

15. Kransdorf MJ, Moser RP, Jr., Vinh TN, Aoki J, Callaghan 

JJ. Primary tumors of the patella. A review of 42 cases. 

Skeletal radiology 1989;18:365-71. PMID:2781339 

16. Murphey MD, Nomikos GC, Flemming DJ, Gannon FH, 

Temple HT, Kransdorf MJ. From the archives of AFIP. 

Imaging of giant cell tumor and giant cell reparative 

granuloma of bone: radiologic-pathologic correlation. 

Radiographics : a review publication of the Radiological 

Society of North America, Inc 2001;21:1283-309. 

PMID:11553835 

17. Kivioja AH, Blomqvist C, Hietaniemi K, Trovik C, Walloe 

A, Bauer HC, et al. Cement is recommended in intralesional 

surgery of giant cell tumors: a Scandinavian Sarcoma Group 

study of 294 patients followed for a median time of 5 years. 

Acta orthopaedica 2008;79:86-93. PMID:18283578 

18. Enneking WF, Spanier SS, Goodman MA. A system for 

the surgical staging of musculoskeletal sarcoma. 1980. 

Clinical orthopaedics and related research 2003:4-18. 

PMID:14612624 

19. Hoch B, Inwards C, Sundaram M, Rosenberg AE. 

Multicentric giant cell tumor of bone. Clinicopathologic 

analysis of thirty cases. The Journal of bone and joint 

surgery. American volume 2006;88:1998-2008. 

PMID:16951117 

20. Chitale AR, Jambhekar NA. Report of bone registry, 1970-

1982 (a twelve year study). Indian journal of pathology & 

microbiology 1987;30:201-18. PMID:3273591 

21. McDonald DJ, Sim FH, McLeod RA, Dahlin DC. Giant-

cell tumor of bone. The Journal of bone and joint surgery. 

American volume 1986;68:235-42. PMID:3511063 

22. Sung HW, Kuo DP, Shu WP, Chai YB, Liu CC, Li SM. 

Giant-cell tumor of bone: analysis of two hundred and eight 

cases in Chinese patients. The Journal of bone and joint 

surgery. American volume 1982;64:755-61. PMID:7045129 

23. Goldenberg RR, Campbell CJ, Bonfiglio M. Giant-cell 

tumor of bone. An analysis of two hundred and eighteen 

cases. The Journal of bone and joint surgery. American 

volume 1970;52:619-64. PMID:5479455 

24. Dahlin DC, Cupps RE, Johnson EW, Jr. Giant-cell tumor: 

a study of 195 cases. Cancer 1970;25:1061-70. 

PMID:4910256 

25. Gupta R, Seethalakshmi V, Jambhekar NA, Prabhudesai S, 

Merchant N, Puri A, et al. Clinicopathologic profile of 470 

giant cell tumors of bone from a cancer hospital in western 

India. Annals of diagnostic pathology 2008;12:239-48. 

PMID:18620989 

26. Kirby EJ, Buchalter JS, Kastenbaum DM, Kenan S, 

Kummer FJ, Lewis MM. CO2 laser cauterization of giant-

cell tumor margins. Clinical orthopaedics and related 

research 1990:231-9. PMID:2107995 

27. Bridge JA, Neff JR, Bhatia PS, Sanger WG, Murphey MD. 

Cytogenetic findings and biologic behavior of giant cell 

tumors of bone. Cancer 1990;65:2697-703. PMID:2340469 

28. Larsson SE, Lorentzon R, Boquist L. Giant-cell tumor of 

bone. A demographic, clinical, and 

histopathological study of all cases recorded in the Swedish 

Cancer Registry for the years 1958 through 1968. The 

Journal of bone and joint surgery. American volume 

1975;57:167.  

29. Baena-Ocampo Ldel C, Ramirez-Perez E, Linares-

Gonzalez LM, Delgado-Chavez R. Epidemiology of bone 

tumors in Mexico City: retrospective clinicopathologic study 

of 566 patients at a referral institution. Annals of diagnostic 

pathology 2009;13:16-21. PMID:19118777 

30. Werner M. Giant cell tumour of bone: morphological, 

biological and histogenetical aspects. International 

orthopaedics 2006;30:484-9. PMID:17013643 

31. Viswanathan S, Jambhekar NA. Metastatic giant cell tumor 

of bone: are there associated factors and best treatment 

modalities? Clinical orthopaedics and related research 

2010;468:827-33. PMID:19597900 

32. Kransdorf MJ, Sweet DE, Buetow PC, Giudici MA, Moser 

RP, Jr. Giant cell tumor in skeletally immature patients. 

Radiology 1992;184:233-7. PMID:1609086 

33. Picci P, Manfrini M, Zucchi V, Gherlinzoni F, Rock M, 

Bertoni F, et al. Giant-cell tumor of bone in skeletally 

immature patients. The Journal of bone and joint surgery. 

American volume 1983;65:486-90. PMID:6833323 

34. Gandhe A, Sankhe A, Aeron G, Joshi A. Epiphyseal giant 

cell tumour in an immature skeleton. The British journal of 

radiology 2008;81:e75-8. PMID:18270288 

35. Cummins CA, Scarborough MT, Enneking WF. 

Multicentric giant cell tumor of bone. Clinical orthopaedics 

and related research 1996:245-52. PMID:8542701 

36. Rousseau MA, Handra-Luca A, Lazennec JY, Catonne Y, 

Saillant G. Metachronous multicentric giant-cell tumor of 

the bone in the lower limb. Case report and Ki-67 

immunohistochemistry study. Virchows Archiv : an 

international journal of pathology 2004;445:79-82. 

PMID:15278449 

37. Taraporvala JC, Goyal DR, Hire D. Multicentric giant cell 

tumor of bone--a case report and comprehensive review of 

literature. Indian journal of cancer 1997;34:128-35. 

PMID:9491674 

38. Sim FH, Dahlin DC, Beabout JW. Multicentric giant-cell 

tumor of bone. The Journal of bone and joint surgery. 

American volume 1977;59:1052-60. PMID:591535 

39. Dahlin DC. Caldwell Lecture. Giant cell tumor of bone: 

highlights of 407 cases. AJR. American journal of 

roentgenology 1985;144:955-60. PMID:3872579 



 

Radiology Case. 2014 Jun; 8(6):27-38 

Nuclear Medicine: The Hypermetabolic Giant: 18F-FDG avid Giant Cell Tumor identified on PET-CT O'Connor et al. 

Jo
u

rn
al

 o
f 

R
ad

io
lo

g
y

 C
as

e 
R

ep
o

rt
s 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

  

     

w
w

w
.R

ad
io

lo
g
y
C

ases.co
m

 

32 

40. Hutter RV, Foote FW, Jr., Frazell EL, Francis KC. Giant 

Cell Tumors Complicating Paget's Disease of Bone. Cancer 

1963;16:1044-56. PMID:14050009 

41. Potter HG, Schneider R, Ghelman B, Healey JH, Lane JM. 

Multiple giant cell tumors and Paget disease of bone: 

radiographic and clinical correlations. Radiology 

1991;180:261-4. PMID:2052707 

42. Dorfman HD, Czerniak B. Giant cell lesions. In: Dorfman 

HD, Czerniak B, editors. Bone tumors. St. Louis: Mosby; 

1998. p. 559-606. 

43. Mirra J. Clinical, radiologic, and pathologic correlations.  

Giant Cell Tumors. 2nd ed. Philadelphia, PA: Lea & 

Febiger; 1989. p. 941-1020. 

44. Mechlin MB, Kricun ME, Stead J, Schwamm HA. Giant 

cell tumor of tarsal bones. Report of three cases and review 

of the literature. Skeletal radiology 1984;11:266-70. 

PMID:6729499 

45. Ly JQ, Arnett GW, Beall DP. Case 122: giant cell tumor of 

the second metatarsal. Radiology 2007;245:288-91. 

PMID:17885197 

46. Dehdashti F, Siegel BA, Griffeth LK, Fusselman MJ, 

Trask DD, McGuire AH, et al. Benign versus malignant 

intraosseous lesions: discrimination by means of PET with 

2-[F-18]fluoro-2-deoxy-D-glucose. Radiology 

1996;200:243-7. PMID:8657920 

47. Aoki J, Watanabe H, Shinozaki T, Takagishi K, Ishijima 

H, Oya N, et al. FDG PET of primary benign and malignant 

bone tumors: standardized uptake value in 52 lesions. 

Radiology 2001;219:774-7. PMID:11376267 

48. Meszaros K, Lang CH, Bagby GJ, Spitzer JJ. Contribution 

of different organs to increased glucose consumption after 

endotoxin administration. The Journal of biological 

chemistry 1987;262:10965-70. PMID:3301848 

49. Gamelli RL, Liu H, He LK, Hofmann CA. Augmentations 

of glucose uptake and glucose transporter-1 in macrophages 

following thermal injury and sepsis in mice. Journal of 

leukocyte biology 1996;59:639-47. PMID:8656048 

50. Kubota K, Kubota R, Yamada S. FDG accumulation in 

tumor tissue. Journal of nuclear medicine : official 

publication, Society of Nuclear Medicine 1993;34:419-21. 

PMID:8441033 

51. Kwee TC, Cheng G, Lam MG, Basu S, Alavi A. SUV of 

2.5 should not be embraced as a magic threshold for 

separating benign from malignant lesions. European journal 

of nuclear medicine and molecular imaging 2013. 

PMID:23801170 

52. Bredella MA, Essary B, Torriani M, Ouellette HA, Palmer 

WE. Use of FDG-PET in differentiating benign from 

malignant compression fractures. Skeletal radiology 

2008;37:405-13. PMID:18278491 

53. Levine E, De Smet AA, Neff JR, Martin NL. Scintigraphic 

evaluation of giant cell tumor of bone. AJR. American 

journal of roentgenology 1984;143:343-8. PMID:6234786 

54. Van Nostrand D, Madewell JE, McNiesh LM, Kyle RW, 

Sweet D. Radionuclide bone scanning in giant cell tumor. 

Journal of nuclear medicine : official publication, Society of 

Nuclear Medicine 1986;27:329-38. PMID:3712049 

55. Resnick D, Kyriakos M, Greenway G. Tumors and tumor-

like lesions of bone: imaging and pathology of specific 

lesions. In: Resnick D, Kransdorf M, editors. Bone and joint 

imaging. 3rd ed. Philadelphia, PA: Elsevier & Saunders; 

2005. p. 1120-98. 

56. Lee MJ, Sallomi DF, Munk PL, Janzen DL, Connell DG, 

O'Connell JX, et al. Pictorial review: giant cell tumours of 

bone. Clinical radiology 1998;53:481-9. PMID:9714386 

57. Kwon JW, Chung HW, Cho EY, Hong SH, Choi SH, 

Yoon YC, et al. MRI findings of giant cell tumors of the 

spine. AJR. American journal of roentgenology 

2007;189:246-50. PMID:17579178 

58. Aoki J, Moriya K, Yamashita K, Fujioka F, Ishii K, 

Karakida O, et al. Giant cell tumors of bone containing large 

amounts of hemosiderin: MR-pathologic correlation. Journal 

of computer assisted tomography 1991;15:1024-7. 

PMID:1939753 

59. Reid R, Banerjee SS, Sciot R. Giant cell tumor. In: 

Fletcher CD, Unni KK, Mertens F, editors. World health 

organization classification of tumours.  Pathology and 

genetics.  Tumours of soft tissue and bone. Lyon, France: 

IARCPress; 2002. p. 310-2. 

60. Wulling M, Engels C, Jesse N, Werner M, Delling G, 

Kaiser E. The nature of giant cell tumor of bone. Journal of 

cancer research and clinical oncology 2001;127:467-74. 

PMID:11501745 

61. Wulling M, Delling G, Kaiser E. The origin of the 

neoplastic stromal cell in giant cell tumor of bone. Human 

pathology 2003;34:983-93. PMID:14608531 

62. Roux S, Amazit L, Meduri G, Guiochon-Mantel A, 

Milgrom E, Mariette X. RANK (receptor activator of 

nuclear factor kappa B) and RANK ligand are expressed in 

giant cell tumors of bone. American journal of clinical 

pathology 2002;117:210-6. PMID:11863217 

63. Zheng MH, Robbins P, Xu J, Huang L, Wood DJ, 

Papadimitriou JM. The histogenesis of giant cell tumour of 

bone: a model of interaction between neoplastic cells and 

osteoclasts. Histology and histopathology 2001;16:297-307. 

PMID:11193206 

64. Lau YS, Sabokbar A, Gibbons CL, Giele H, Athanasou N. 

Phenotypic and molecular studies of giant-cell tumors of 

bone and soft tissue. Human pathology 2005;36:945-54. 

PMID:16153456 

65. Thomas DM, Skubitz KM. Giant cell tumour of bone. 

Current opinion in oncology 2009;21:338-44. 

PMID:19444102 

66. Garcia RA, Inwards CY, Unni KK. Benign bone tumors--

recent developments. Seminars in diagnostic pathology 

2011;28:73-85. PMID:21675379 

67. Hong SJ, Kim KA, Yong HS, Choi JW, Suh SI, Lee JH, et 

al. Giant cell-rich osteosarcoma of bone. Eur J Radiol Ex 

2005;53:87-90.  

68. Hoch B, Hermann G, Klein MJ, Abdelwahab IF, 

Springfield D. Giant cell tumor complicating Paget disease 

of long bone. Skeletal radiology 2007;36:973-8. 

PMID:17437100 

69. Smith SE, Murphey MD, Motamedi K, Mulligan ME, 

Resnik CS, Gannon FH. From the archives of the AFIP. 

Radiologic spectrum of Paget disease of bone and its 

complications with pathologic correlation. Radiographics : a 

review publication of the Radiological Society of North 

America, Inc 2002;22:1191-216. PMID:12235348 

70. Rendina D, Mossetti G, Soscia E, Sirignano C, Insabato L, 

Viceconti R, et al. Giant cell tumor and Paget's disease of 

bone in one family: geographic clustering. Clinical 

orthopaedics and related research 2004:218-24. 

PMID:15123951 



 

Radiology Case. 2014 Jun; 8(6):27-38 

Nuclear Medicine: The Hypermetabolic Giant: 18F-FDG avid Giant Cell Tumor identified on PET-CT O'Connor et al. 

Jo
u

rn
al

 o
f 

R
ad

io
lo

g
y

 C
as

e 
R

ep
o

rt
s 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

  

     

w
w

w
.R

ad
io

lo
g
y
C

ases.co
m

 

33 

71. Kim GS, Kim SH, Cho JK, Park JY, Shin MJ, Shong YK, 

et al. Paget bone disease involving young adults in 3 

generations of a Korean family. Medicine 1997;76:157-69. 

PMID:9193451 

72. Brien EW, Mirra JM, Kessler S, Suen M, Ho JK, Yang 

WT. Benign giant cell tumor of bone with osteosarcomatous 

transformation ("dedifferentiated" primary malignant GCT): 

report of two cases. Skeletal radiology 1997;26:246-55. 

PMID:9151375 

73. Grote HJ, Braun M, Kalinski T, Pomjanski N, Back W, 

Bleyl U, et al. Spontaneous malignant transformation of 

conventional giant cell tumor. Skeletal radiology 

2004;33:169-75. PMID:14749901 

74. Sakkers RJ, van der Heul RO, Kroon HM, Taminiau AH, 

Hogendoorn PC. Late malignant transformation of a benign 

giant-cell tumor of bone. A case report. The Journal of bone 

and joint surgery. American volume 1997;79:259-62. 

PMID:9052550 

75. Cooper KL, Beabout JW, Dahlin DC. Giant cell tumor: 

ossification in soft-tissue implants. Radiology 

1984;153:597-602. PMID:6436903 

76. Lee FY, Montgomery M, Hazan EJ, Keel SB, Mankin HJ, 

Kattapuram S. Recurrent giant-cell tumor presenting as a 

soft-tissue mass. A report of four cases. The Journal of bone 

and joint surgery. American volume 1999;81:703-7. 

PMID:10360699 

77. Takeuchi A, Tsuchiya H, Niu X, Ueda T, Jeon DG, Wang 

EH, et al. The prognostic factors of recurrent GCT: a 

cooperative study by the Eastern Asian Musculoskeletal 

Oncology Group. Journal of orthopaedic science : official 

journal of the Japanese Orthopaedic Association 

2011;16:196-202. PMID:21301899 

78. Beebe-Dimmer JL, Cetin K, Fryzek JP, Schuetze SM, 

Schwartz K. The epidemiology of malignant giant cell 

tumors of bone: an analysis of data from the Surveillance, 

Epidemiology and End Results Program (1975-2004). Rare 

tumors 2009;1:e52. PMID:21139931 

79. Bullough PG, Bansal M. Malignancy in giant cell tumour. 

In: Fletcher CD, Unni KK, Mertens F, editors. World health 

organization classification of tumours.  Pathology and 

genetics.  Tumours of soft tissue and bone. Lyon, France: 

IACRPress; 2002. p. 313. 

80. Nascimento AG, Huvos AG, Marcove RC. Primary 

malignant giant cell tumor of bone: a study of eight cases 

and review of the literature. Cancer 1979;44:1393-402. 

PMID:227563 

81. Domovitov SV, Healey JH. Primary malignant giant-cell 

tumor of bone has high survival rate. Annals of surgical 

oncology 2010;17:694-701. PMID:19902306 

82. Anract P, De Pinieux G, Cottias P, Pouillart P, Forest M, 

Tomeno B. Malignant giant-cell tumours of bone. Clinico-

pathological types and prognosis: a review of 29 cases. 

International orthopaedics 1998;22:19-26. PMID:9549577 

83. Scully SP, Mott MP, Temple HT, O'Keefe RJ, O'Donnell 

RJ, Mankin HJ. Late recurrence of giant-cell tumor of bone. 

A report of four cases. The Journal of bone and joint 

surgery. American volume 1994;76:1231-3. PMID:8056803 

84. Smith SE, Kransdorf MJ. Primary musculoskeletal tumors 

of fibrous origin. Seminars in musculoskeletal radiology 

2000;4:73-88. PMID:11061693 

85. Nackos JS, Wiggins RH, 3rd, Harnsberger HR. CT and 

MR imaging of giant cell granuloma of the craniofacial 

bones. AJNR. American journal of neuroradiology 

2006;27:1651-3. PMID:16971606 

86. Takeshita T, Tanaka H, Harasawa A, Kaminaga T, 

Imamura T, Furui S. Brown tumor of the sphenoid sinus in a 

patient with secondary hyperparathyroidism: CT and MR 

imaging findings. Radiation medicine 2004;22:265-8. 

PMID:15468948 

87. Sato K, Yamamura S, Iwata H, Sugiura H, Nakashima N, 

Nagasaka T. Giant cell-rich osteosarcoma: a case report. 

Nagoya journal of medical science 1996;59:151-7. 

PMID:9212641 

88. Stacy GS, Peabody TD, Dixon LB. Mimics on radiography 

of giant cell tumor of bone. AJR. American journal of 

roentgenology 2003;181:1583-9. PMID:14627578 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Radiology Case. 2014 Jun; 8(6):27-38 

Nuclear Medicine: The Hypermetabolic Giant: 18F-FDG avid Giant Cell Tumor identified on PET-CT O'Connor et al. 

Jo
u

rn
al

 o
f 

R
ad

io
lo

g
y

 C
as

e 
R

ep
o

rt
s 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

  

     

w
w

w
.R

ad
io

lo
g
y
C

ases.co
m

 

34 

 
 

Figure 1: Radiographic, CT, and PET imaging studies of giant cell tumor of the bone in an 87 year-old white female 

presenting with intermittent left foot pain.  A. Antero-posterior radiographic view of the left foot demonstrates a large well-

circumscribed lucent lesion in the lateral cuneiform (white arrow).  The margins of the lesion are well defined.  Sclerosis is 

noted along the proximal and lateral borders of the lesion B. A sagittal CT reconstruction of the foot depicts an extensive lytic 

lesion with mildly sclerotic borders at the inferior and proximal margins of the lesion (white arrow). C. Axial CT image of the 

foot shows the lytic lesion (white arrows) in the left lateral cuneiform (top image) with an associated localized 18F-FDG 

uptake on the fused PET-CT axial image (bottom image). 16.6 mCi of F-18-FDG was administered.  The time of imaging of 

the whole body commenced at 62 minutes after F-FDG was administered, however the imaging of the lower extremities 

specifically occurred 88 minutes after dosing.  D.  The maximum intensity projection (MIP) image of the lower extremities 

shows increased metabolic activity (intense FDG uptake) within the lateral aspect of the left foot.  The maximal lesion SUV 

was found to be 10.2; the maximal SUV of the aortic arch blood pool was 2.8. The mean SUV of the liver was found to be 2.8.  

Sagittal CT images were taken using a GE LightSpeed 16 with 5x5 mAs and a kVp of 70, without IV contrast; PET/CT images 

were collected using a GE Discovery ST. 
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Figure 2: MRI of giant cell tumor of the bone in an 87 year-old white female with Giant cell tumor of the left lateral cuneiform 

bone presenting with intermittent left foot pain.  A.  T1 weighted coronal image shows a destructive lesion in the lateral 

cuneiform extending into the dorsal soft tissues deep to the extensor tendons.  B.  Gadolinium-enhanced, fat-suppressed T1 

weighted coronal image demonstrates intense enhancement of the lesion and enhancement surrounding tissue about the 

remainder of the lateral cuneiform.  C.  Fat-suppressed T2 weighted sagittal image again shows the lateral cuneiform lesion.  

D.  Fat-suppressed, gadolinium-enhanced T1 weighted sagittal image demonstrates the lesional enhancement and the soft tissue 

extent of the tumor deep to the extensor tendons dorsally.  MR images were collected using a GE Tesla, Hitachi 1.2 open 

scanner. The contrast material used was Magnevist at 14cc's.  *=lesion in the lateral cuneiform.  Arrow=soft tissue extension of 

the tumor. 
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Frequently occurs 

Proximal tibia 

Distal femur  

Distal Radius 

Sacrum 

Distal tibia 

Rarely occurs 

Foot 

Hand 

Vertebral bodies 

Sternum 

Ribs 

Skull 

Table 1: Distribution of Giant Cell Tumor of bone 

 

Etiology 

 Exact origin is not known Ÿ 

 Ultrastructural analysis suggests the “stromal” cell, or mononuclear spindle cell, is neoplastic   

 Osteoclastic giant cells and mononuclear rounded cells are reactive 

Incidence  GCT of bone ~3-5% of all primary bone tumors; up to 20% of all benign bone tumors Ÿ 

 Of all GCT of bone, hand and foot incidence low (1.7% and 1.2%, respectively) 

Gender ratio  Slight male predominance in general Ÿ 

 GCT of hand and foot bones: Slight female predominance 

Age 

predilection 

 Typically occurs after skeletal maturity Ÿ 

 Patients 20-40 years of age 

 Peak incidence around age 32 Ÿ 

 Uncommon in pediatric patients 

Risk factors  Associated with Paget Disease (rarely) 

Treatment  Curettage to en block excision Ÿ 

 Dependent on location, presentation, and aggressiveness of the tumor 

Prognosis  GCT of the bone is typically a benign lesion; biologic behavior is variable and unpredictable  

 Spontaneous malignant transformation can occur, but extremely rare and more common following radiation  

 Lung seeding “benign pulmonary implants” may occur Ÿ 

 Only a small number of cases of true spontaneous malignant transformation reported 

 Prognosis better than other high-grade sarcomas (50% five year survival) 

Findings on 

imaging 

Plain film and CT:  

 Typically presents as a solitary lesion arising in the end of the long bones by x-ray. Ÿ 

 Narrow transition zone (broader transition zone seen in more aggressive GCTs)  

 Most do not have surrounding sclerosis (80-85%) 

MRI: 

 T1-low to intermediate solid component.  Low signal periphery. Solid components enhance, and some 

enhancement may be seen in adjacent bone.  

 T2-heterogeneous intermediate to high signal (variable). Low signal periphery.  

Scintigraphy/bone scan:  

 Increased uptake on delayed images, with a central photopenic region (doughnut sign) Ÿ 

 Increased blood pool activity is seen due to regional hyperemia.   

PET:  

 GCTs intensely 
18

F-FDG-avid benign neoplasms found in bones throughout the body. 

 

Table 2: Summary table of giant cell tumor (GCT) of bone 

 

Figure 3 (left): Histological section of a bone fragments 

collected from a resection taken from an 87 year-old white 

female with Giant cell tumor of the left lateral cuneiform bone.  

Histological analysis reveals a variably cellular neoplastic 

process characterized by scattered round to oval polygonal 

mononuclear cells with admixed numerous osteoclast-like 

multinucleated giant cells (see arrows).  The nuclei within the 

mononuclear and multinucleated cells have a similar 

appearance with open chromatin and small inconspicuous 

nucleoli.  Some of the mononuclear cells have a spindled 

appearance.  Scattered but infrequent mitotic figures are 

present.  The background stroma is variably collagenized and 

fibrotic.  Foci of hemosiderin deposition are present.  The 

tumor is expansile and disrupts adjacent bone.  Hematoxylin 

and Eosin stained image captured at 100X magnification. 
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Disease Description Histology Radiograph MRI CT 

 

Aneurysmal 

bone cyst 

 

 May arise or be 

associated with 

other tumors 

(including giant 

cell tumor)  

 Blood-filled spaces 

without endothelial 

lining Ÿ 

 Numerous benign giant 

cells Strands of bone 

present in fibrous 

tissue of septa. 

 Radiographically expansive, 

eccentric, and lytic lesions with 

bony septae are present  

 Appears bubbly 

 MRI or CT scan will identify 

multiple fluid lines.   

 

 

Giant cell 

reparative 

granuloma 

 Reactive process 

that occurs in the 

small bones of the 

hands and feet, 

mandible and 

maxilla.  

 Giant cells cluster 

around hemorrhage 

sites. 

 Lytic and expansile, but 

extension to the epiphysis is not 

common  

 Not usually as aggressive as 

GCT on radiographs [16, 84] 

Indistinguishable from other 

lesion types by radiograph 

 Expansile and lytic lesions 

hypointense T1- and T2-weighted 

images with homogeneous 

contrast enhancement   

 Non-specific findings [85] 

 

 

Brown tumor of 

hyper-

parathyroidism 

 Present in a patient 

with increased 

parathyroid 

hormone and 

abnormal calcium 

and phosphorous 

levels. 

 Areas of bone 

resorption-replacing 

fibroblastic tissue 

contains osteoclast-like 

giant cells ŸGCT lacks 

fibrogenic stroma 

found in BT or 

hyperparathyroidism  

 Expansile and well marginated 

and may mimic GCT when in 

the small bones of the hand 

 Radiographic features of 

hyperparathyroidism, 

specifically subperiosteal 

resorption [84]  

 Iso-intensity to 

gray matter on 

T1-weighted 

images 

 Heterogeneous 

hyperintensity 

on T2-weighted 

images, intense 

enhancement 

[86] 

 Expansile 

soft-tissue 

attenuation 

mass; 

expansile 

 Lytic changes 

in surrounding 

bone [86] 

 

 

Osteosarcoma 

with giant cells 

 

 Primary bone 

tumor with 

presence of osteoid 

(bone formation) 

within the tumor. 

At times, they may 

exhibits multi-

nucleated 

osteoclast-like 

giant cells. 

 Differentiated easily by 

histology 

 When osteosarcoma is 

purely osteolytic, can 

mimic giant cell 

tumors 

 Osteosarcoma is made 

up of osteoblastic 

spindle cells, distinct 

from the histology of 

GCT 

 X-ray is diagnostic 

Ÿ”Codman’s triangle”, 

subperiosteal lesion formed 

with periostium is raised 

secondary to the tumor, is 

suggestive  

 Biopsy only definitive 

diagnosis  

 Osteosarcoma (with giant cells) 

can be radiographically 

indistinguishable from GCT 

[84] 

 Non-specific 

findings:  ŸOn 

T1-weighted 

images, 

homogeneous 

low signaling 

intensity.  

 On T2-

weighted 

images, high 

signal intensity 

mixed with low 

[87] 

 Non-specific 

findings  

 Cortex 

thinning, 

ballooning 

lesion without 

destruction 

[87] 

 

 

 

 

Nonossifying 

fibroma 

 

 Foci consisting of 

collagen rich 

connective tissue in 

bone rich in 

fibroblasts, 

histiocytes, and 

osteoclasts.  

 Benign lesion 

found commonly in 

children 

incidentally. 

 Nonossifying fibroma 

has a distinct histology 

with spindle cells 

arranged in storiform 

patterns 

 Whorls of connective 

tissues, and 

interspersed multi-

nucleated giants cells 

and foam cells (lipid-

laden macrophages). 

 Generally, sharply demarcated, 

asymmetrical, cortically based 

lucencies with a think sclerotic 

rim (usually multi-loculated).  

Ÿ 

 No periosteal reaction, no 

“Codman Triangle”, no cortical 

breach and no associated soft 

tissue mass 

 If CT or MRI is obtained for 

nonossifying fibroma, the cortex 

will appear interrupted and may 

be interpreted as cortical 

destruction [84] 

 

 

 

 

 

 

 

Giant cell 

tumor of bone 

 

 Heterogeneous 

bone tumor 

composed of giant-

cell tumor stromal 

cells (neoplastic, of 

osteoblastic 

origin), intermixed 

with mononuclear 

histiocytic cells 

and multi-

nucleated giant cell 

fractions, which are 

non-neoplastic. 

 Typically, the 

histology includes 

uniform large 

osteoclast-type giant 

cells interspersed with 

sheets of mononuclear 

cells (polygonal or 

elongated). 

 GCT are not 

considered the 

neoplastic cells in this 

lesion 

 Mononuclear cells that 

arise from primitive 

mesenchymal stromal 

cells, exhibit a pro-

osteoblastic phenotype   

 Radiolucent lesion having sharp 

but non-sclerotic margin [88] 

 CT or MRI may reveal fluid levels 

representing layering of blood 

[88] 

 

 

Table 3: Differential diagnosis table of giant cell tumor of the bone 
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Nuclear Medicine: The Hypermetabolic Giant: 18F-FDG avid Giant Cell Tumor identified on PET-CT O'Connor et al. 
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ABC = Aneurysmal bone cyst  

CT = Computed Tomography 

FDG = Fluorodeoxyglucose 

GCT = Giant cell tumor 

MRI = Magnetic Resonance Imaging 

PET = Positron Emission Tomography 

SUV = Standard uptake value 

 

 

 
 

giant cell tumor of bone; lateral cuneiform; 18F-FDG, PET-

CT 
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