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ABSTRACT
Available Online: 9th October 2021

Background: Primary bone tumors are uncommon lesions constituting less than 1% of all cancers.
In these primary bone tumours benign bone tumours are common than malignant tumours. This study
was conducted to determine the spectrum and demographic characteristics of bone tumors and tumor
like lesions at a tertiary care centre in western Uttar Pradesh.
Methods: This is a five year, retrospective as well as a prospective study done on a total of 200
cases of benign and malignant bone lesions. After a detailed clinical history and local examination,
paraffin sections of resected specimen were studied by Hematoxylin and eosin, immunehistochemical stain and osteonectin.
Results: Benign and malignant tumour accounted for 70% and 30% of the total cases. Most common
tumour in this study was giant cell tumour (22.5%) cases followed by osteosarcoma (18%), fibrous
dysplasia (9%), aneurysmal bone cyst (7.5%), Osteochondroma (7%), callus formation (7%), osteoid
osteoma (5%), chondrosarcoma (4.5%) and Enchondroma (4%). Incidence of bone tumour was more
in female population.
Conclusion: Giant cell tumours are most common benign bone tumour and osteosarcoma is most
common malignant bone tumour.
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INTRODUCTION_____________________
The incidence of primary bone tumor is very low and
constitute only 0.2%-0.5% of all malignancies. Bony
metastasis and non-neoplastic lesions such as inflammatory
processes, bone cysts, fibrous dysplasia, non-ossifying
fibroma and Paget’s disease of bone etc are more common
as compared to primary bone tumors.1,2,3
Osteosarcoma is the most common primary malignant bone
tumor in which the cancerous cells produce bone matrix.4,5
To make a correct diagnosis of osteosarcoma it is important
to identify osteoid produced by the tumors cells. It occurs in
all age groups but has a bimodal age distribution seventy five
percent occur in persons younger than 20 years with a male
Website:
www.iabcr.org
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preponderance.6 It is also common over 60 years of age.
Osteosarcoma tends to occur in the bones of the shin, thigh
around the knee and upper arm around the shoulder.
The cause of osteosarcoma is not known. In some cases, it
is familial. A gene associated with familial retinoblastoma is
linked with an increased risk in families.7 Sometimes it’s very
difficult to diagnose osteosarcoma on light microscopy due
its variable histomorphological features especially in cases
of small cell and fibroblastic variants, where osteoid
production is minimal. Many a times collagen mimics the
malignant bone tumor. The correct diagnosis of
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Osteosarcoma is necessary for better outcome. The correct
diagnosis of OSA relies on identification of osteoid
production by malignant cells which can be detected by use
of osteonectin.
The diagnosis of bone tumors should be carefully assessed
considering the clinical and radiological features and the
morphological appearance on the hematoxylin and eosinstained sections. The prognostic value of antibodies such as
the proliferation marker MIBi and markers for multiple drug
resistance may, in the future, become part of the standard
panel for some primary bone tumors.
We have performed the present study to find out the
incidence and prevalence of bone tumors in Western Uttar
Pradesh.

Section: Pathology

Table 2: Gender Distribution of the Different Cases
Gender

No. of patients

Percentage

Male

89

44.5

Female

111

55.5

Total

200

100

Most of the patients in this study had benign tumors,
accounting for 140 (70%) cases whereas malignant tumors
accounted for 60 (30.0%) of cases (Table-3).

Table 3: Distribution of Benign and Malignant Tumours

METHODS__________________________
The present study was carried out on 200 patients of benign
and malignant lesions of bone, attending the Outpatients and
Inpatients Departments of Orthopedics Surgery and
Pathology, Jawaharlal Nehru Medical College, Aligarh
Muslim University, Aligarh for a period of 5 years.
A detailed history and a thorough clinical examination,
including local examination of bony lesions was carried out
along with relevant investigations. Histologically proven
benign and malignant lesions were selected for the study.
Histopathology of paraffin embedded section of specimens
using hematoxylin and eosin stain was done. The specimens
were decalcified in EDTA solution (10%) or acids wherever
required.
Mesenchymal tumors without bone formation like
Fibrosarcoma Rhabdomyosarcoma, Leiomyosacoma, and
Ewing’s sarcoma served as controls. Statistical Analysis
done by chi-square test of osteogenic and non-osteogenic
bone tumors and tumor-like lesions was calculated in the
study population.

Type of tumor

No. of patients

Percentage

Benign

140

70.0

Malignant

60

30.0

Total

200

100

Proximal tibia was the most common site involved, in 54
cases (27%), which was followed by distal radius, 36 cases
(18%), proximal femur 32, cases (16%) and distal femur, 26
cases (13%) (Table-4).

Table 4: Distribution of Cases According to Different Sites of the
Lesion
No. of cases

Percentage

Proximal tibia

54

27.0

Distal femur

26

13.0

Distal radius

36

18.0

Proximal femur

32

16.0

Distal tibia

19

9.5

RESULTS___________________________

Metacarpal

03

1.5

The total number of cases studied were 200. The age of the
patients ranged from 7 years to 67 years with mean age of
25.2 ± 15.8 years (Table-1).

Superior pubic ramus

06

03

Proximal humerus

06

03

Proximal phalanx little
finger

04

02

Calcaneum

11

5.5

Fibular head

03

1.5

Total

200

100

Table 1: Age Distribution of the Different Cases
Age group (years)

No. of Patients

Percentage (%)

0-10

17

8.5

11-20

88

44.0

21-30

33

16.5

31-40

24

12.0

41-50

18

9.0

>50

20

10.0

Total

200

100

Site of tumours

The most common tumor in this study was giant cell tumor,
which accounted for 45 (22.5%) cases followed by
osteosarcoma 36 cases (18%), fibrous dysplasia 18 cases
(9%), aneursymal bone cyst 15 cases (7.5%),
Osteochondroma 14 cases (7%), callus formation 14 cases
(7%), osteoid osteoma 10 cases (5%), chondrosarcoma
9cases (4.5%) and Enchondroma 8 cases (4%) (Table-5)

Females accounted for 111cases (55.5%) of the patients
whereas male were 89 (44.4%). A slightly higher incidence
of bone tumors was observed in the female population
(Table-2).
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Table 5: Distribution of Different Types of Tumours According to
WHO Classification

Section: Pathology

Maximum number of cases of osteoid production were seen
in osteosarcomas,36 cases (100%), followed by fibrous
dysplasia, 18 cases (100%), osteoid osteoma, 10 cases
(100%), 10 cases (71%) each of callus formation and
osteochondroma and 9 case (60%) aneurysmal bone cyst
(Table-7)

No. of
cases

Percentage
(%)

Osteochondroma

14

7.0

Enchondroma

08

4.0

Chondromyxoid fibroma

02

1.0

Chondroblastoma

02

1.0

Chondrosarcoma

09

4.5

Tumour and Tumour
like lesions

No. of cases

Osteoid present(%)

Osteoid absent(%)

Dedifferentiated tumours

02

1.0

Osteosarcoma

36

36 (100)

0(0)

Chondrosarcoma

09

0

09(100)

Osteoid osteoma

10

5.0

Osteoblastoma

01

0.5

Osteosarcoma

36

18.0

Types of tumours
A.

Cartilage Forming Tumours

B.

Bone forming tumours

C.

Fibrogenic Tumours

Fibrosarcoma
D.

02

1.0

Primitive Neuroecto-Dermal

Ewing’s sarcoma

08

4.0

E. Giant Cell Tumour

45

22.5

F.

Notochordal

Chordoma

03

1.5

G. Muscle
Rhabdomyosarcoma

02

1.0

Leiomyosarcoma

03

1.5

Fibrous dysplasia

18

9.0

Aneursymal bone cyst

15

7.5

H.

Miscellaneous

Table 7: Distribution of Different Tumours and Tumour- Like Lesions
With Osteoid Production

Callus formation

14

10 (71.4)

04(28.60)

Fibrous dysplasia

18

18 (100)

0(0)

Giant cell tumour

45

0

45(100)

Aneurysmal bone
cyst

15

09 (60)

07 (40)

Osteoid osteoma

10

10 (100)

0 (0)

Osteochondroma

14

10 (71.4)

04 (28.6)

Osteoblastoma

01

0

01 (100)

Chondromyxoid
fibroma

02

0

02 (100)

Enchondroma

08

0

08 (100)

Chondroblastoma

02

0

02 (100)

Dedifferentiated
tumours

02

0

02 (100)

Fibrosarcoma

02

0

02 (100)

Ewing sarcoma

08

0

08 (100)

Leiomyosarcoma

03

0

03 (100)

Rhabdomyosarcoma

02

0

02 (100)

Callus formation

14

7.0

Simple bone cyst

03

1.5

Simple bone cyst

03

0

03 (100)

03

0

03 (100)

Non- ossifying fibroma

03

1.5

Non- ossifying
fibroma

Total

200

100

Chordoma

03

0

03 (100)

Total

200

93(46.5)

107(53.5)

Table 6: Age Distribution of Different Bone Lesions
No.of patient
(percentage)

Age distribution
(Range) years

Mean ±SD

Osteosarcoma

36 (18%)

8-59

23 ± 16.75

Chondrosarcoma

09 (4.5%)

39-60

49 ± 7.24

Callus formation

14 (7.0%)

10-40

23 ± 10.38

Fibrous dysplasia

18 (9.0%)

7-30

19.5 ± 8.31

Giant cell tumour

45 (22.5%)

12-53

27.11 ± 13.51

Aneurysmal bone cyst

15 (7.5%)

11-25

17.46 ± 3.58

Osteoid osteoma

10 (5.0%)

10-32

20.20 ± 8.85

Osteochondroma

14 (7.0%)

10-30

19.27 ± 7.31

Osteoblastoma

01 (0.5%)

24

24.0 ± 0

Chondromyxoid fibroma

02 (1.0%)

8-29

18.5 ± 14.84

Enchondroma

08 (4.0%)

23-46

34.75 ± 7.80

Chondroblastoma

02 (1.0%)

9-20

14.5 ± 7.77

Dedifferentiated tumours

02 (1.0%)

45-50

52.5 ± 10.60

Fibrosarcoma

02 (1.0%)

41-63

52.0 ± 15.55

Ewing sarcoma

08 (4.0%)

6-25

18.0 ± 5.47

Leiomyosarcoma

03 (1.5%)

39-51

54 ± 6.24

Rhabdomyosarcoma

02 (1.0%)

38-41

29.5 ± 16.26

Simple bone cyst

03 (1.5%)

8-20

13.0 ± 6.55

Non- ossifying fibroma

03(1.5%)

26-35

33.66 ± 7.09

Chordoma

03 (1.5%)

36-67

47.66 ± 16.86

Total

200 (100%)

Tumor type

International Archives of BioMedical And Clinical Research

Osteoblastic osteosarcoma showed predominantly thick
anastomosing lace-like pink osteoid formation by malignant
tumor cells, having high N/C ratio and marked nuclear
pleomorphism with focal areas of mineralization. Fibroblastic
variant of osteosarcoma had proliferating spindle fibroblastic
cells with moderate amount of osseous-matrix without
cartilage.
Anaplastic variant of osteosarcoma had microscopic
appearance of high-grade conventional osteosarcoma with
tumor cells showing marked pleomorphism, increase N/C
ratio, hyperchromatic nuclei and marked osteoid production.
Chondroblastic variant of osteosarcoma showed
undifferentiated stromal cells, lobules of malignant cartilage,
focal areas of osteoid and woven bone was also seen. This
indicates a switch over of cellular metabolism leading to the
production of bone matrix protein, similar to the process of
enchondral ossification. This switch- over can be explained
by the known fact that a combination of cartilage specific type
II collagen and bone typical I collagen occurs in chondroid
bone.
Epithelioid osteosarcoma showed tumor cells with minimal
pleomorphism, high N/C ratio, hyperchromatic nuclei with
abundant cytoplasm and epithelioid differentiation and
malignant
osteoid
production.
Myogenin
for
rhabdomyosarcoma and CD38 and CD138 for Multiple
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Myeloma and and Smooth muscle actin (SMA) was negative
in cases of epithelioid osteosarcoma.
Small cell variant of osteosarcoma on microscopy showed
very small round to ovoid malignant cells with
hyperchromatic nuclei and minimal osseous matrix
production. Giant cell rich osteosarcoma showed
microscopic features of conventional osteosarcoma along
with formation of malignant giant cells with osseous matrix
production. Periosteal variant of osteosarcoma showed
lobules of malignant cartilage, permeating the pre-existing
trabeculae of bone and the chondroblastic centre of lobule of
cartilage showed osseous- matrix formation. Telangiectatic
variant of osteosarcoma showed cystic areas with blood and
solid areas was composed of neoplastic spindle cells with
multiple area of osteoid production. Undifferentiated spindle
cells within the wall of the cystic area also showed evidence
of osteoid production.
Giant cell tumors comprised of uniformly distributed
multinucleated giant cells and round to oval atypical
mononuclear stromal cells along with reactive bone
formation which was a common finding.in osteoblasts
rimming the newly formed trabeculae. The same features
were also observed in the reactive bone lesion (callus) in
morphologically similar cells which were located in the
neighborhood of newly formed trabeculae and are probably
determined osteoprogenitor cells (DOPC). Other giant cell
containing lesions studied were aneurysmal bone cyst which
was microscopically composed of blood-filled spaces
separated by septa consisting of loosely arranged spindle
cells along with benign giant cells.
Osteoid osteoma histologically showed a well
circumscribed lesion with central nidus formation, consisting
of anastomosing bony trabeculae rimmed by osteoblast with
variable degree of mineralization and osteoid production.
Fibrous dysplasia showed narrow and misshaped bony
trabeculae interspersed with fibrous tissue; lining osteoblasts
was not present on the surface of the trabeculae.
Osteochondroma microscopically revealed mature bony
trabeculae covered by a cartilaginous cap composed of
normal hyaline cartilage.
Two cases (1%) of rhabdomyosarcoma was seen which
showed pleomorphic rhabdomyoblasts with multinucleation.
Eight cases (4%) of ewing’s sarcoma were seen in our
studywhich showed clusters of small round cells with
hyperchromatic nucleus with mild karyomegaly, scanty
cytoplasm and the cells were seen infiltrating the bone.
Chondrosarcoma showed microscopic features of well
differentiated hyaline cartilage, exhibiting foci of
hypercellularity and moderate nuclear atypia without direct
osteoid or bone formation by the tumor cells.
Chondroblastoma showed mixture of mononuclear cells
and giant cells. Mononuclear cells had oval nucleoli with
longitudinal groove, with pink cytoplasm with distinct
cytoplasmic outline. Chondroid differentiation was seen in
the matrix with focal areas of calcification.
Statistically significant result was found between the osteoid
production and malignant lesion especially osteosarcoma.
On further evaluation presence of osteoid has an odd ratio of
1.97(95% CI -1.07-3.61) for being diagnosed as a malignant
lesion(osteosarcoma)(Table -8).
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Table 8: Correlation of Osteoid Production by Benign and Malignant
Lesion of Bone
Type of lesion

Osteiod present (%)

Osteoid absent (%)

Total

Benign lesion

57(41.30%)

81(58.69%)

138

Malignant lesion

36(58.06%)

26(41.93%)

62

Total

93

107

(x2=4.83, df=1, p=0.028)

DISCUSSION________________________
In our study, majority of the patients were in the age group of
11-20 years with mean age of 25.2 ± 15.8 years. Our findings
correlate well with the study of Gulia A et al, who reported the
most common age group of bone tumors between 11-30
years.8A study conducted by Sunila et al, found majority of
patients to be in the age group of 11-20 with a mean age of
26.9 years which is very similar to our study.9
Among the benign tumors, the youngest patient was an
seven years old male with fibrous dysplasia of right distal
femur and the oldest was 67 years female with chordoma.
Sunila et al, and Bahebeck et al, have reported that almost
87.0% of all primary malignancies of bone and joints occur in
patients aged less than 50 years with highest incidence in
13-24 years group and osteosarcoma and Ewing’s sarcoma
typically occurs in the adolescents and young adults.9,10
In present study, 60 % of the cases of osteosarcoma were in
the age group of 11-20 years. Amongst malignant tumours,
the youngest patient in our study was a 6 years old girl, with
Ewing’s sarcoma of calcaneum and the oldest was 63 years
old male, with fibrosarcoma of lower end of femur.9
The present study showed a slightly higher incidence of bone
tumors in the females, which could be due to more number
of giant cell tumors (GCT) in females in our series.These
findings are consistent with those reported by Turcott et al,
Campanacci et al, and Mc-Grath et al, who found a
predominance of GCT in females.11,12,13 But Sunila et al, and
Larsson et al, reported no major difference between the
incidence of GCT in the two sexes. 9,14
In our study, the male to female ratio in osteosarcoma was
2.6:1. The male preponderance of osteosarcoma in our study
correlated well with the study conducted by Gulia et al, Sunila
et al, Ottaviani et aland Simon et al. 8,9,15,16
Majority of the cases in this study were benign tumors,
140(70%) cases. Among the benign tumors, GCT was the
most common tumour, 45 cases (22.5%). Among the
malignant tumours, osteosarcoma was the most common
tumor 37 cases, (18.5%) in our study. Our findings correlated
well with the study by Klein et al,who studied 1203 cases of
bone tumors and reported that GCT was the predominated
benign tumor and osteosarcoma, the predominated
malignant tumour.6But in various studies by Gulia et al,
Howlader et al, Solooki et al, Baena-Ocampo et al,
osteocondroma was the most common benign tumor
followed by GCT. 8,17,18,19 In our study, lower limb was more
commonly involved than the upper limb our findings
correlated with Guliaet al.8
The demonstration of osteoid in bone tumors have proved to
be a valuable factor in the diagnosis of bone-forming tumors,
in particular of osteosarcoma. The production of osteoid
depends on the functional state of an osteoblast. In
combination with the light microscopic findings, a positive
osteonectin reaction makes it possible for the pathologist to
classify a tumor as an osteosarcoma, even if only a small
Vol 7 | Issue 3 | July – September 2021
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amount of osteoid is available. The identification of osteoid in
the fibroblastic and anaplastic types of osteosarcoma is of
special importance because it can prove that these cells
belonged histogenetically to the osteosarcoma tissue. Same
is true for small- cell osteosarcoma, which may simulate
Ewing’s sarcoma histologically.20
In our study maximum number of cases of osteoid production
were seen in osteosarcomas, 36 cases (100%), followed by
fibrous dysplasia, 18 cases (100%), osteoid osteoma, 10
cases (100%), 10 cases (71%) each of callus formation and
osteochondroma and 9 case(60%) aneurysmal bone cyst.
Study conducted by Schultz et al, Jundtet al and Sakamoto
et al demonstrated osteoid
production by
various
osteogenic bone tumors which reacted with osteonectin
antibody.20-22 We applied chi-square test and statistically
significant correlation was found between osteoid production
and malignant lesion of bone (osteosarcoma).

CONCLUSION_______________________

5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

15.
16.

Benign bone tumors are common than malignant tumors,
occurring predominantly in second decade of life. GCT and
osteosarcoma are the most common benign and primary
malignant bone tumors respectively. The demonstration of
osteoid in bone tumors have proven to be a valuable factor
in the diagnosis of bone-forming tumors in particular
osteosarcoma.

17.
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