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Abstract
Introduction: Bone tumours are neoplasms originating in the skeletal system that are within or closely related to the bone tissue. A spectrum of pathological bone 
lesions can present in any form from inflammatory to neoplastic conditions. They account for 0.2% of all tumours in humans.

Aims and objectives: To study the clinical and pathological spectrum of lesions of bone.

Material and methods: This study was carried out in the Department of Pathology, in a Tertiary health care hospital. It was a hospital based cross sectional 
study. After obtaining detailed clinical history and examination, biopsies and resected specimen were received in 10% formalin, gross findings were noted and 
histopathological examination was done.

Results: Histopathological evaluation was done in all 106 cases, obtained in a period of 2 years in the tertiary care hospital. In this study, non-neoplastic and benign 
neoplastic were the commonest bone lesions which accounted for 40.6% each, followed by malignant lesions 15.1% and metastatic lesions 3.7%. The maximum 
number of bone lesions occurred in second decade of life with a male to female ratio of 1.35:1. The most common presenting feature of all bone lesions was pain. 
The commonest site of all bone lesions in this study was lower end of femur followed by proximal end of tibia. The most common benign neoplatic neoplasms in this 
study was giant cell tumour followed by Osteochondroma. Among malignant neoplasm the most common was Osteosarcoma. Epithelial malignancies were the most 
common to metastasise to bone.

Conclusion: Histopathology is the gold standard for the precise diagnosis of the vast number of bone lesions. Since the exact diagnosis of bone tumours is at times 
difficult, a joint approach integrating clinical, radiological and histopathological findings is necessary to increase accuracy.
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Introduction
Bone tumours are neoplasms originating in the skeletal system that 

are within or closely related to the bone tissue [1,2]. A spectrum of 
pathological bone lesions can present in any form from inflammatory 
to neoplastic conditions [1,2]. These lesions are diverse in their clinical 
and morphological features and range in behaviour from innocuous to 
rapidly fatal [3]. Accurate diagnosis, proper staging and appropriate 
treatment are thus necessary to ensure maximum patient survival and 
maintain optimal function of the affected body parts [4]. 

Primary bone tumours are relatively uncommon lesions [5]. They 
account for 0.2% of all tumours in humans and some of these tumours 
display marked inter- and intranational variations in incidence, site 
and age distribution [6]. Some relevant demographic features like 
age, gender and skeletal site are important factors while making a 
diagnosis [1,7,8]. The lesions predominantly occur in two age groups: 
adults over 40 years of age and children in the first and second decade 
of life. Various etiological agents including chemotherapy, radiation, 
trauma, infections and pre-existing bone lesions have been implicated. 
Common presentations are progressive pain, swelling, tenderness, 
restriction in joint mobility and pathological fracture in some of the 
cases [2,9].

In an Indian study, the most common bone involved was femur [4]. 
In chronic osteomyelitis and tuberculous lesions; femur and vertebrae 
respectively are known to be involved commonly. However, some 
benign processes such as osteomyelitis can mimic malignant tumours, 
and some malignant lesions such as metastases or myeloma, can mimic 
benign [3,4]. 

Aims and objectives
To study the clinical and pathological spectrum of lesions of bone.

Material and methods
This study was carried out in the Department of Pathology, in 

a Tertiary health care hospital after obtaining Institutional Ethics 
Committee Clearance. It was a hospital based cross sectional study. 
Patients presenting with lesions in bone of all age groups and both sexes 
were included in the research study.  Detailed clinical history, radio 
logical findings and other investigations were noted. FNAC was done 
wherever possible. All bone biopsies and resected specimens received 
during a period of 2 years were studied. Biopsies and resected specimen 
were received in 10% formalin and gross findings were noted. Tissues 
were processed and stained with routine haematoxylin and eosin stain. 
Histopathological examination was done under light microscope.

Results
Histopathological evaluation was done in all 106 cases, obtained 

in a period of 2 years in the tertiary care hospital. In this study, non-
neoplastic and benign neoplastic were the commonest bone lesions 
which accounted for 40. 6 % each, followed by malignant lesions 15.1% 
and metastatic lesions 3.7%.
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In this study the age of patients varied from 9 years to 81 years. The 
mean age was 29.72 years. There was an overall male preponderance 
with a male to female ratio of 1.35:1. The maximum number of bone 
lesions occurred in the age group of 11-20 years followed by 21-30 
years of age group as mentioned in (Table 1).

The most common presenting feature of all bone lesions was pain 
(96 cases) followed by joint movement restriction (89 cases). The 
commonest site of all bone lesions in this study was lower end of femur 
with 25 cases (30.49%) followed by proximal end of tibia (20 .73%) 
(Table 2). Among Non-neoplastic lesions, Chronic Osteomyelitis 
(32 cases, 33.9%) were most common followed by Tuberculosus 
Osteomyelitis (5 cases, 4.7%) (Figure 1a and 1b).

The most common benign neoplasm was Giant cell tumour (10 cases). 
The most common malignant neoplasm was Osteosarcoma (7 cases).

Discussion
Histopathological examination is the “gold standard” for definite 

diagnosis of bone lesions [1]. This study describes the pattern and 

frequencies of bone lesions including non- neoplastic (infectious), 
benign and malignant neoplasms.

The benign lesions (including non-neoplastic and neoplastic) were 
86 cases (81.2%) and malignant (primary and secondary) were 20 cases 
(18.8%) This data correlated with the other studies mentioned in (Table 
3) [1,3,4,10,11]. 

In this study the age of patients varied from 9 years to 81 years. The 
mean age was 29.72 years. There was an overall male preponderance 
with a male to female ratio of 1.35:1. These results were comparable to 
various studies as mentioned in (Table 4). Similar results were reported 
in studies done by [1,3,4,11] Jain S, et al. found a male to female ratio 
of 0.53:1. 

The second decade was the commonest age group involved in our 
study, which correlated with other studies [1,3,4,11-15]. 

The commonest site of all bone lesions in this study was lower 
end of femur, 25 cases (30.49%) followed by proximal end of tibia (20 
.73%), which parallels with the results of other studies [1,4,11-15]. 

Sr. No. Histological Type Males Females Total M:F
I. Infectious etiology
1. Subacute pyogenic osteomyelitis 1 1 2 1:1
2. Chronic osteomyelitis 25 11 32 2.3:1
3. Tuberculous osteomyelitis 3 2 5 1.5:1
II. CHONDROGENIC TUMORS
1. Benign

a. Osteochondroma 5 2 7 2.5:1
b. Chondroma 2 2 4 1:1

2. Intermediate
a. Chondroblastoma 0 3 3 0:3

3. Malignant
a. Chondrosarcoma 1 2 3 1:2

III. OSTEOGENIC TUMORS
1. Benign

a. Osteoid osteoma 2 2 4 1:1
2. Intermediate

a. Osteoblastoma 0 2 2 0:2
3. Malignant

a. Osteosarcoma 4 3 7 1.3:1
IV. FIBROGENIC TUMOURS

Fibroma of bone 1 1 2 1:1
V EWINGS SARCOMA 2 1 3 2:1
VI. HAEMATOPOIETIC NEOPLASMS
1. Plasma cell myeloma 2 0 2 2:0
VII. GIANT CELL TUMOURS

Giant cell tumour 5 5 10 1:1
VIII NOTOCHORDAL TUMOURS
1 Malignant

Chordoma 2 1 3 2:1
IX MISCELLANEOUS LESIONS
1. Benign

Osteofibrous dysplasia 1 2 3 1:2
2. Intermediate

Aneurysmal bone cyst 2 1 3 2:1
 Langerhans cell histiocytosis 0 1 1 0:1

X MISCELLANEOUS TUMOURS
Adamantinoma 0 2 2 0:2

XI. Metastasis 1 3 4 1:3
Total 61 (57.5%) 45 (42.5%) 106 (100%) 1.35:1

Table 1. Gender wise distribution of bone Lesions
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Sr No. Histological types Pain (%) Swelling
(%) Sinus/ Ulcers (%) Fracture (%) Trauma

 (%)
Joint movement
Restriction (%)

1. Osteomyelitis 32(100) 23(72) 2(6.3) 7(22) 11(34) 28(87.5)
2. Tuberculous osteomyelitis 5 (100) 4(80) 1(20) 2(40) 0 4(80)
3. Benign chondrogenic tumors 11(100) 10(91) 0 0 1(0.9) 10(91)
4. Intermediate chondrogenic tumors 3(100) 3(100) 0 1(33.3) 1(33.3) 3(100)
5. Malignant chondrogenic tumors 1(33.3) 3(100) 0 0 0 3(100)
6. Benign osteogenic tumors 5(100) 4(80) 0 0 0 4(80)
7. Intermediate osteogenic tumors 2(100) 2(100) 0 0 0 2(100)
8. Malignant osteogenic tumors 7(100) 6(86) 2(28.6) 1(14.3) 1(14.3) 6(86)
9. Fibroma of bone 2(100) 1(50) 0 0 0 2(100)
10. Plasma cell myeloma 2(100) 1(50) 0 0 0 2(50)
11. Giant cell tumour 8(80) 9(90) 0 0 2(20) 9(90)
12. Chordoma 3(100) 2(66.6) 0 0 0 2(66.6)
13. Osteofibrous dysplasia 1(33.3) 3(100) 0 1(33.3) 3(100)
14. Aneurysmal bone cyst 2(66.6) 3(100) 0 0 0 2(66.6)
15. Langerhans cell histiocytosis 1(100) 1(100) 0 0 1(100) 1(100)
16. Ewings sarcoma 3(100) 3(100) 0 0 0 2(66.6)
17. Adamantinoma 2(100) 2(100) 0 0 0 2(100)
18. Metastasis 4(100) 1(25) 0 3(75) 1(25) 4(100)

Total 96 82 5 14 19 89

Table 2. Common presentation of bone lesions

Sr. No. Histological Type Number Frequency (%) in the total bone lesions in our study 
I. CHONDROGENIC TUMORS
1. Benign

a. Osteochondroma 7 6.6 %
b. Chondroma 4 3.8 %

2. Intermediate
a. Chondroblastoma 3 2.8 %

3. Malignant
a. Chondrosarcoma 3 2.8 %

II. OSTEOGENIC TUMORS
1. Benign

a. Osteoid osteoma 4 3.8 %
2. Intermediate

a. Osteoblastoma 2 1.9 %
3. Malignant

a. Osteosarcoma 7 6.6 %
III FIBROGENIC TUMORS

Fibroma of bone 2 1.9 %
IV.  EWINGS SARCOMA 3 2.8 %
V. HAEMATOPOIETIC NEOPLASMS
1. Plasma cell myeloma 2 1.9 %

VI. GIANT CELL TUMOURS
Giant cell tumour 10 9.4 %

VII. NOTOCHORDAL TUMOURS
1 Malignant

a. Chordoma 3 2.8 %
VIII MISCELLANEOUS TUMOURS

1. Benign
a. Osteofibrous dysplasia 3 2.8 %

2. Intermediate
a. Aneurysmal bone cyst 3 2.8 %
b. Langerhans cell histiocytosis 1 0.9 %

IX MISCELLANEOUS LESIONS
a. Adamantinoma 2 1.9 %

X Metastasis 4 3.7 %
Total 63 59.4 %

Table 3. Distribution of bone tumours according to WHO classification
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Sr. No Studies Giant cell tumor commonest benign 
neoplastic lesion

Osteochondroma 2nd commonest benign 
neoplastic lesion

Number of cases of Osteosarcoma 
(commonest bone malignancy)

1  S Bamanikar et al, 2015 [1] 16 (19.51%) 5 (21.42%) 7 (8.53%)
2 S Jain et al, 2011 [15] 24 (20.51%) 26(22.22%) 13(35.14%)
3 Abdulkarem FB et al, 2009 [11] 18 (23.4%) 6(33.3%) 7(9.1%)
4 B Wamisho et al, 2010 [4] 22 (10.73%) 22(10.73%) 45(21.95%)
5 Present Study 10 (9.43 %) 7 (6.9 %) 7 (6.9%)

Table 4.  Frequency of benign and malignant tumours in various studies

A B
Figure 1. Tuberculous Osteomyelitis

Figure 1a. X ray spine showing blurred paradiscal margins and sclerosis of vertebral bodies
Figure 1b. Photomicrograph showing Tuberculous lesion of bone showing well formed granulomas. (Hematoxyilin and eosin stain 10X)

A B C
Figure 2. Osteosarcoma

Figure 2a. X ray showing mixed lytic and blastic lesion at upper end of tibia
Figure 2b. Gross image showing growth involving upper end of tibia
Figure 2c. Photomicrograph showing abundant osteoid production along with hyaline cartilage. (Hematoxyilin and eosin stain 40x)

A B
Figure 3. Metastatic deposits of malignancy

Figure 3a. MRI spine showing sclerosis and lytic lesion at T12 vertebrae
Figure 3b. Photomicrograph showing metastasis of invasive ductal carcinoma of breast in bone. (Hematoxyilin  and  eosin stain 40x)
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The most common benign tumour in this study was giant cell 
tumour (10 cases, 9.43%) followed by Osteochondroma (7 cases, 6.6%). 
We had 10 (9.43%) cases of giant cell tumours in our study. Most of the 
cases were seen in 11-20 years of age with Male to female ratio of 1:1. 
The most common site of presentation was radius (5 cases, 4.7%). Most 
of the lesions presented radiologically as a lytic lesion in the bone with 
surrounding reactive bone. These findings correlated with the findings 
of above reference studies.

In our study, malignant lesions included 7 cases (6.9%) of 
Osteosarcoma, 3 cases (2.8%) of Chondrosarcoma and Ewing’s 
sarcoma each. Most of the cases of Osteosarcoma were reported in 
11- 20 years of age. The commonest site was femur. In other studies, it 
ranged in frequency with osteosarcoma ranging from 8.53% to 35.14% 
(Figure 2a,2b and 2c). Patients with Osteosarcoma generally present to 
the hospital very late (average 4–5 months) after onset of symptoms. 
Increased awareness and improved referral systems may decrease this 
delay and can help for proper treatment [4]. 

Of the 4 cases of metastatic lesions in our study, epithelial 
malignancies were most common (3 cases, 2.9%) to metastasize 
followed by soft tissue malignancy (Figure 3a,b). The primary sites 
for the epithelial metastasis were from breast, colon and kidney. The 
prevalence of multiple primary epithelial malignant neoplasms varies 
from 0.734% to 11.7%. The case of metastatic soft tissue tumour 
was of, 13 year old female patient who presented with difficulty in 
walking. Patient had pathological fracture neck femur and greater 
trochanter. Biopsy revealed features of Liposarcoma. Extensive 
immunohistochemical staining was performed. The tumour cells 
were immune-negative for S-100 protein, CDK- 4, CD 68, CD 
163, Cytokeratin, EMA, Melan A, LCA, Desmin, SMA, Calretenin, 
Inhibin, Synaptophysin and Chromoganin A. Thus ruling out other 
differential diagnosis, the features were compatible with a pleomorphic 
liposarcoma metastasizing to the bone.

Conclusion
In conclusion, this study showed that primary bone lesions were 

mainly benign, occurred predominantly in the second decade of 
life with a male preponderance. Chronic Osteomyelitis, Giant cell 
tumour and Osteosarcoma were the most common non-neoplastic, 
benign and primary malignant bone lesions, respectively. Epithelial 
malignancies were the most common primary tumours to metastasize 
to bone. Since the exact diagnosis of bone tumours is at times difficult, 

a joint approach integrating clinical, radiological and histopathological 
findings is necessary to increase accuracy [4,10]. Histopathology is 
the gold standard for the precise diagnosis of the vast number of bone 
lesions [3,12,13]. If the diagnosis is not confirmed by histology, then 
there is a risk of inappropriate surgery being carried out [11,14]. The 
clinical and pathologic spectrum of bone lesions seen at our centre were 
similar to those reported from other national and international studies.
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