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AB STRACT
Aim & objectives: Histopathological study of various bone lesions to determine the
spectrum of bone lesions and to correlate it with demographic features like age, sex and
type of lesion.
Material and Methods: A retrospective study was done at Sree Narayana Institute of
Medical Sciences, Chalakka, North Paravur over a period of 3 years from January 2014 to
January 2017. A total of 124 cases were included in the study. Patients were assessed by
detailed clinical examination and radiological investigations followed by which bone
biopsy was performed and histopathological diagnosis were made.
Result: Out of 124 cases 81 patients were male and 43 were female. Maximum 58 patients
were of age group 25-50 years of age. 36 cases were of age group more than 50 years of
age and rest 30 were of age less than 25 years. The incidence of non-neoplastic bone
lesions was 78(62.90%) while neoplastic lesion was 46 (37.09%). Amongst neoplastic
lesion, incidence of benign lesion was 34 (27.41%) and malignant lesion was 12 (9.67%).
Out of 12 cases of malignant bone tumors, 7 were primary bone tumors while 5 were
secondary bone metastasis.Out of 78 non-neoplastic cases, most common diagnosis was
chronic osteomyelitis (28 cases).Osteoclastoma was most common benign tumor (10 cases)
while osteosarcoma was found to be most common primary malignant tumor (3 cases).
Conclusion: Bone tumors occurred predominantly during 25-50 years of age with a male
preponderance. Giant cell tumor was the most common benign tumor and Osteosarcoma
was the most common malignant bone tumor. An integrated approach involving
radiography, histopathology, and clinical data are necessary to form an accurate diagnosis
and proper management of patient.

Copyright©2017 George Mathew and Shwetha Jose. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

MATERIAL AND METHODS

Histopathological study enables us to understand the spectrum
of bone lesions and gives an idea of different bone lesions in
population among different age group and sex. Bone lesions
often pose diagnostic challenges to surgical pathologists.
Some benign processes such as osteomyelitis can mimic
malignant tumors, and some malignant lesions such as
metastases or myeloma, can mimic benign. It is difficult to
determine radiologically with plain film imaging whether a
bone lesion is benign or malignant.[1]

This study was carried out at our Medical teaching hospital
from January 2014 to January 2017. A total of 124 cases were
included in the study. The criteria for selection of patients
were radiologically apparent bone lesion. In Orthopedic OPD,
patients clinically presented with pain, swelling, non-healing
fractures were included in the study. Detailed history was
taken which included age, sex, place of residence, occupation,
fever, weight loss, cough, hemoptysis, duration of symptoms
or history suggestive of any systemic involvement. All
patients were subjected to thorough physical examination.

Therefore, an integrated approach involving radiographic,
histologic, and clinical data are necessary to form an accurate
diagnosis.[2]A proper histopathological diagnosis is useful in
confirming the diagnosis and helps in staging the tumor and
aid the surgeon in planning limb salvage surgery for early
malignant and benign bone lesions.[2]
*Corresponding author: George Mathew
Department of Orthopaedics, MOSC medical college,
Kolenchery, Ernakulam, Kerala

X-ray of lesioned bone had been taken in all the patients while
CT scan and MRI were done according to the need. Routine
blood investigations were done in all patients while sputum,
body fluid examination, Serum Calcium and alkaline
phosphatase were done in selected cases. Biopsy was taken
from the lesion in all patients for histopathological diagnosis
of the lesion.
The biopsies and specimens received for histopathological
study were fixed in 10% formalin after separating the soft
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tissue. 3 to 5mm thick sections of bone were cut and
decalcification was done by placing the specimen in 5% nitric
acid for 2 days. Decalcified tissue was processed by
increasing concentration of alcohol, paraffin blocks were
prepared. Sectioned were stained with haematoxylin and
eosin. After that all slides were examined under microscope,
the final diagnosis was made into inflammatory, benign and
malignant lesion accordingly. In selected cases IHC was
performed to confirm histopathological findings.

RESULTS
A total of 124 cases of bone lesions were included in our
study who attended orthopedics OPD during the period from
January 2014 to January 2017.
Table 1 proportion of various bone lesions
Nonneoplastic

Benign

78

34

Neoplastic
Malignant
Primary
Metastasis
7
5

Total
124

Osteoclastoma (Giant cell tumor)
Osteochondroma (Exostosis)
Fibrous dysplasia
Ossifying fibroma
Osteoma
Chondroma
Aneurysmal bone cyst
Pyogenic granuloma
Total

Number
of cases
28
21
08
06
11
04
78

Number of
cases
10
08
04
03
03
02
03
01
34

Number
of cases
03
02
01
01
05
12

Male
Female
Total

Neoplastic
Benign Malignant
21
8
13
4
34
12

30

37

16

5

58

18
78

12
34

6
12

36
124

The incidence of non-neoplastic bone lesions was 78(62.90%)
while neoplastic lesion was 46 (37.09%). Amongst neoplastic
lesion, incidence of benign lesion was 34 (27.41%) and
malignant lesion was 12 (9.67%). Out of 12 cases of
malignant bone tumors, 7 were primary bone tumors while 5
were secondary bone metastasis (Table 1).

This study was carried out precisely to diagnose different
lesions of bone. In our study, out of 124 cases of bone lesions,
most common were non neoplastic lesions making 78 cases.
34 cases were of benign bone tumors followed by 12 cases of
malignant bone lesions.
Most tumors of the bone showed male preponderance with
male to female ratio of 1.8:1. Similar findings were reported
in other studies.[5-10]

Table 5 Gender distribution of bone lesions
Nonneoplastic
52
26
78

Total

Jaffe and Hydson, in 1958, pointed out the importance of
cooperation between the surgeon, the radiologist and the
pathologist in diagnosing a lesion of bone.[3] Precise radiological differential diagnose of bone sarcomas is uncertain
beyond indicating the presence of a tumor and biopsy remains
the ultimate diagnostic method of choice.[4] Unlike in lesions
of other organ systems, the bone pathologist must have a
basic idea regarding the appearances of all bone lesions in
imaging. Hence, a proper correlation between imaging and
histopathological findings is often the key to appropriate
diagnosis.

Out of 124 cases 81 patients (65.32%) were male and rest 43
(34.67%) were female (Table 5).

Gender

Neoplastic
Benign
Malignant
6
1

DISCUSSION

Table 4 Distribution of Malignant bone lesions
Malignant bone
lesions
Osteosarcoma
Chondrosarcoma
Synovial sarcoma
Ewing’s sarcoma
Metastasis
Total

Non
neoplastic
23

Osteoclastoma was most common benign tumor (10 cases)
(8.06%) while osteosarcoma was found to be most common
primary malignant tumor (3 cases) (2.41%). 5 cases (4.03%)
of secondary metastasis were found (Table 3 & 4).

Table 3 Distribution of Benign lesions
Various benign lesions

Age
group
<25 years
25-50
years
>50 years
Total

Out of 78 non-neoplastic cases, most common diagnosis was
chronic osteomyelitis (28 cases) (22.58%) followed by
tubercular osteomyelitis (21 cases) (16.93%) and others
(Table 2).

Table 2 Distribution of Non-neoplastic lesions
Various Non-neoplastic
lesions
Chronic Osteomyelitis
Tuberculosis
Rheumatoid arthritis
Osteoarthritis
Synovitis
Others
Total

Table 6 Age wise distribution of bone lesions

The peak age of incidence of various bone lesions in our
study was 25-50 years age group. Similar findings in age
incidence were also reported in other studies.[6,11‑13] Most
common type of bone lesions were non-neoplastic (62.90%).
This finding was similar to other study done by Modi D et
al.[14]
Benign tumors were more common than malignant which are
in conformity with other studies.[6,12,15] whereas, the reverse is
true in other studies where malignant bone tumors was found
to be more common than benign.[5,9,13,16]

Total
81
43
124

Out of 124 cases, maximum 58 patients were of age group 2550 years of age (46.77%). 36 cases were of age group more
than 50 years of age and rest 30 were of age less than 25 years
(Table 6).

Metastatic bone tumors were seen in older age group (above
50 years). In a study conducted by Sirikulchayanonta et
al.[17]there were similar findings with average age of 50 years
in metastatic bone tumors. Primary malignant bone tumors
were more common than metastatic tumors which are in
conformity with other studies[10,11,18-20] whereas, the reverse is
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true for studies done by Gomez et al.[15] The likely reason may
be due to the fact that our study was based on a small number
of cases. It may be also due to lack of care in old age, no
access to hospital because of poverty and inadequate medical
facilities.
Chronic Osteomyelitis was most common non-neoplastic
lesion in our study (22.58%) followed by tubercular
Osteomyelitis (16.9%). Osteomyelitis implies inflammation
of bone and marrow; it may be complication of any systemic
infection but frequently manifest as a primary solitary focus
of disease.
Giant cell tumor was most common benign bone neoplasm in
our study (8.06%). This corresponds to a study conducted by
Settacom et al [18]. Giant cell tumor is the most common
benign tumor of bone. It is usually seen in patients over 20
years of age with female preponderance. The classic location
is the epiphysis of long bone, from which it may spread into
the metaphyseal area, break through cortex, invade the inter
muscular septa or even cross a joint space. Most patients
present with slowly progressive pain, with or without a mass.
Some tumor may present with a pathological fracture.
Osteosarcoma was the commonest malignant tumour with
2.04 % of all tumors. Similar results were reported in other
studies with frequency of osteosarcoma ranging from 9.1% to
35.14%.[2,21,22]. Osteosarcoma occurs with dual peak
incidence. One peak is at the age of 10-25 years while other is
after 40 years of age. Most rise denovo, but others arise
within context of pre-existing conditions like Paget disease,
radiation exposure, chemotherapy, pre-existing benign bone
lesions, foreign bodies, trauma and genetic predisposition [23].
Mostly originate from the metaphysic of long bones.
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CONCLUSIONS
The results of our study were compared with many other studies similarly conducted by different authors. There is a wide
spectrum of bone lesions and specific tumor has predilection
for certain age, sex, and site which are in conformity with our
study from the data reviewed. Lastly, an exact diagnosis of
bone tumors is at times difficult. Therefore, an integrated use
of clinical, radiological, and histopathological finding is
recommended to increase accuracy of diagnosis and for better
management of the patient.
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