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Diagnostic Efficacy of Radiology in the Diagnosis of
Giant Cell Tumour of Bone
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Abstract
Background: Giant cell tumour (GCT) is an aggressive and potentially malignant lesion. Microscopic feature
reveals osteoclast like giant cells in a mononuclear stromal cells background. The mononuclear stromal cell is
interpreted as neoplastic. Objective: As radiological diagnosis is non invasive and cost effective in comparison to
histopathological diagnosis, considering the patients’ compliance, the aim of the study was to observe the
diagnostic efficacy of radiology in diagnosis of GCT. Materials and method: This cross sectional study was
carried out in the department of Pathology, Delta Hopital Ltd., Dhaka, Bangladesh from July 2011 to December
2012. A total of 30 study subjects were enrolled in the study irrespective of age and sex. Biopsy material and
relevant data of clinically suspected cases of GCT along with radiology report were sent from National Institute
of Traumatology and Orthopaedic Rehabilitation (NITOR), Dhaka, Bangladesh. Histopathological diagnosis was
made by expert pathologists. Results: Mean (±SD) age of the study subjects was 29.20 (±7.34) years with highest
number of patients were observed in 3rd decade and female was predominant (60%) with a male female ratio of
1:1.5. Common site of GCT was around knee (50%). Among 30 clinically diagnosed GCT, 25 (83.3%) cases were
radiologically diagnosed as GCT, 2 (6.7%) diagnosed as fibrous dysplasia, 1 (3.3%) as chondroblastoma, 1
(3.3%) as simple bone cyst and 1 (3.3%) as aneurysmal bone cyst. However among 30 clinically diagnosed GCT,
28 (93.3%) patients were histopathologically diagnosed as Giant cell lesion and rest 2 (6.7%) patients diagnosed
as fibrous dysplasia. The sensitivity, specificity, positive predictive value, negative predictive value and accuracy
of radiological diagnosis of GCT were found to be 92.6%, 100.0%, 100.0%, 40.0% and 90.0%, respectively.
Conclusion: Radiology can be effectively used as a screening tool in diagnosing GCT.
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Introduction
Giant cell tumour (GCT) is still one of the most
obscure and intensively examined tumours of bone. Its
histogenesis is uncertain. The World Health
Organization has classified GCT as “an aggressive,
potentially malignant lesion” which means that its
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evolution based on its histological features is
unpredictable.1 Statistically, 80% of GCTs have a
benign course, with a local rate of recurrence of 20% to
50%. About 10% undergoes malignant transformation
at recurrence and 1% to 4% gives pulmonary
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metastases even in cases of benign histology.2 Giant
cell tumour of bone is a lesion of uncertain origin,
which represents 4 to 9.5% of all primary bone tumours
and about 10% of malignant primary bone tumours.3
Giant cell tumour is also referred to as osteoclastoma,
because it is composed of many multinucleated
osteoclast like giant cells.4 Typically it occurs in
skeletally mature patients aged betwen 20 to 50 years.
A slight female predominance is noted with the male:
female ratio of 1:1.3. The tumour is hardly seen before
closure of epiphysis, and characteristically it extends
up to the subarticular bone plate.5 The most frequent
site of GCT is around the knee joint including the distal
femur and proximal tibia.3
Diagnosis of GCT of bones depends mainly on clinical
and radiological examination, but biopsy is essential to
confirm the diagnosis.3 Pain, swelling, restricted joint
motion and pathological fractures are the common
clinical findings. Radiologically, lytic (radiolucent)
lesion is usually eccentric, epiphyseal, and expansile
with a peripheral rim of reactive bone. In aggressive
lesions, the cortex is ballooned; subchondral bone plate
is ill defined with formation of ‘soap-bubble’
appearance. Radiologically, cyst like lytic lesion
(radiolucent area) is also seen in simple bone cyst,
aneurysmal bone cyst, fibrous cortical defect, fibrous
dysplasia, chondroma, chondromyxoid fibroma,
chondroblastoma
and
brown
tumour
of
hyperparathyroidism.6 Macroscopically, the tumour
looks reddish, fleshy that comes away easily in pieces,
but incompletely when curetted. Histopathology
reveals osteoclast like giant cells in mononuclear
spindle cells (stromal cells) background.3 These
mononuclear stromal cell is interpreted as neoplastic.6
On microscopic examination the aspirates are very
cellular that contain two main cell types in variable
proportions: large, multinucleated, benign appearing
osteoclasts and polygonal or short spindle cells with a
single nucleus.7
Though histopathological diagnosis is confirmatory
test, but it depends on experience and expertise, which
is not always available in all centers of our country.
Radiological diagnosis is non invasive and cost
effective in comparison to histopathological diagnosis.
Keeping in mind the above conditions and considering
the patients’ compliance, our aim was to observe the
diagnostic efficacy of radiology in the diagnosis of
GCT.
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Materials and method
This cross sectional study was carried out in the
department of Pathology, Delta Hospital Ltd., Dhaka,
Bangladesh, from July 2011 to December 2012, to
observe the diagnostic efficacy of radiology in the
diagnosis of GCT. A total of 30 clinically suspected
case of GCT were enrolled in the study irrespective of
age and sex. Data were collected when biopsy samples
were sent from National Institute of Traumatology and
Orthopaedic Rehabilitation (NITOR), Dhaka,
Bangladesh along with patients clinically suspected
diagnosis of GCT and radiology report.
Histopathological diagnosis was made by pathologists
from the biopsy sample using haematoxylin and eosin
stain. The diagnostic efficacy of radiology were
evaluated in terms of sensitivity [Sensitivity=
a/(a+c)x100. Here, a=true (+)ve, c=false (-)ve],
specificity [Specificity=d/(b+d)x100. Here, b=false
(+)ve, d=true (-)ve], positive predictive value (PPV)
[PPV=a/(a+b)x100], negative predictive value(NPV)
[NPV=d/(c+d)x100]
and
diagnostic
accuracy
[diagnostic accuracy=(a+d)/(a+b+c+d)x100].

Results
A total number of 30 clinically suspected cases of
Giant cell tumour were included in the study. In this
study, the highest number of patients 18 (60.0%) were
observed in 3rd decade and lowest number 3 (10.0%)
patients was observed in 5th decade (Table I). The
mean±SD of age was 29.20±7.34 years with range of
20-50 years.
Table I: Age distribution of the study subjects (N=30)
Age (in year)
20-30
31-40
>40

Frequency

Percentage

18
9
3

60.0
30.0
10.0

Table II shows the sex distribution. Among the study
subjects male was found 12 (40.0%) and female was 18
(60.0%). The male to female ratio was 1:1.5.
Table II: Sex distribution of the study subjects (N=30)
Sex

Frequency

Percentage

Male

12

40.0

Female

18

60.0

Table III shows proportions of site of involvement
awhere about 50% of GCT occurs around knee,
followed by distal radius (20%) with least in calcaneum.
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Table III: Distribution of the study subjects according to site of involvement (N=30)
Frequency

Percentage

Distal femur

9

30.0

Proximal tibia

6

20.0

Distal radius

6

20.0

Distal ulna

3

10.0

Proximal femur

3

10.0

Proximal humerus

2

7.0

Calcaneum

1

3.0

Site

Among 30 clinically diagnosed GCT, 25 (83.3%)
patients are radiologically diagnosed as GCT, 2 (6.7%)
diagnosed as fibrous dysplasia, 1 (3.3%) as
chondroblastoma, 1 (3.3%) as simple bone cyst and 1
(3.3%) as aneurysmal bone cyst (Table IV).
Table IV: Radiological diagnosis of study subjects
(N=30)
Frequency

Percentage

Giant cell tumour

25

83.3

Fibrous dysplasia

2

6.7

Chondroblastoma

1

3.3

Simple bone cyst

1

3.3

Aneurysmal bone cyst

1

3.3

Radiological diagnosis

Histopathologically 28 (93.3%) patients are diagnosed
as giant cell tumour and rest 2 (6.7%) patients are diagnosed as fibrous dysplasia (Table V).
Table V: Histopathological diagnosis of the study
patients (N=30)
Frequency

Percentage

Giant cell lesion

28

93.3

Fibrous dysplasia

2

6.7

Histopathological diagnosis

Table VI shows the distribution of histopathological
and radiological diagnosis, from which diagnostic
statistical test in terms of sensitivity, specificity, PPV,
NPV and accuracy for radiological diagnosis of GCT
are calculated.
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Table VI: Distribution of histopathological and
radiological diagnosis (N=30)
Radiological
diagnosis

Histopathological
diagnosis

Yes
No
Total

Yes
25
3
28

Total

No
0
2
2

25
5
30

Table VII: Diagnostic efficacy for radiological diagnosis of GCT
Diagnostic tests

Frequency
89.3%
100.0%
100.0%
40.0%
90.0%

Sensitivity
Specificity
PPV
NPV
Accuracy

Photomicrograps of microscopy and radiological
findings of GCT are shown in Fig 1 and 2.

Osteoclast like
Giant Cell
Osteolytic
Lesion
Stromal Cells

Fig 1: Microscopic picture of giant
cell tumour of bone

Fig 2: Radiological
picture of giant cell
tumour of lower end
of femur

Discussion
Giant cell tumour usually appears in mature bone,
comprising 4 to 9.5% of all primary bone neoplasm. In
this current study, the highest number of patients, 18
(60.0%) were observed in 3rd decade and lowest
number 3 (10.0%) were observed in 5th decade with
mean age of 31 years, which closely resemble a study
on 52 patients done by Khalil et al.3 McDonald et al.8
found same the mean age. In the present study male
was found 12 (40.0%) and female was 18 (60.0%), that
is female is predominant and male female ratio was
1:1.5. Lim and Tan9 reported that male female ratio
was 1:1.2, which correlates with this study.
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In this study, 30% GCT of bone occur in distal femur,
20% occur in proximal tibia, 20% in the distal radius,
10% distal ulna, 10% proximal femur, 7% proximal
humerus and 3% in the calcaneum. Willis10 observed in
his study that commonest site in order of frequency
was distal femur, proximal tibia, distal radius, proximal
humerus, distal ulna, proximal fibula respectively,
which is closely resembled with the current study.
In the present study, among 30 cases of clinically
suspected GCT, 25 (83.3%) cases were diagnosed
radiologically as GCT and remaining 5 (16.7%) cases
as other than GCT, but histopathologically 28 (93.3%)
cases were confirmed as GCT. The sites of the 5 cases
which were not radiologically diagnosed as GCT were
proximal femur and humerus, which correlates with the
study done by Jacobs.11
Though we got remarkable diagnostic efficacy for
radiological diagnosis for GCT tumor, specifically
regarding specificity and positive predictive value
(100% for each); still it must not be generalized as our
sample size is not representative. Moreover as GCT is
an aggressive, potentially malignant lesion, no single
case of clinically suspected GCT should be declared
negative only on the basis of radiology. Again no
tumour should be accepted as an osteoclastoma
without histological confirmation. So, if any confusion
arise in diagnosis of GCT, it is better to evaluate the
cases using the radiological, histopathological and
biochemical
modalities. Though
biochemical
evaluation was not considered in this study, but as a
non invasive and cost effective tool radiology is of
great help in screening purpose.
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