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ABSTRACT

Background: Primary bone tumors are very rare tumors. The true incidence of bone tumors is not well established
and is under reported due to rarity and lack of accurate registries. Hence it is essential to study about the demographic,
clinico-pathological features and the pattern of surgical management of bone tumors. The aim of this study is to
analyze the demographic and clinico-pathological features of primary bone tumors that were managed by surgery.
Methods: A retrospective analysis of all patients with primary bone tumor who were treated by surgery from 2012 to
2019 was done. The age, sex distribution, histopathology, location of the tumor and surgical procedure done were
analyzed.

Results: Among 103 patients analyzed, 66 (64%) were men and 37 (36%) were women. Primary bone tumors most
commonly presented in 11 to 20 years of age with 35 (33.9%) patients occurring in this age group. Osteosarcoma was
the most common primary bone tumor and it occurred in 49 (47.6%) patients, out of which 34 (69.3%) patients were
below 20 years of age. Giant cell tumor was the most common benign bone tumor and it occurred in 22 patients, out
of which nine (40.9%) patients were of age 21 to 30 years. Distal femur was the most common site with 39 (37.9%)
patients. The limb preservation rate for malignant appendicular bone tumors was 69.0%.

Conclusions: The diagnosis of bone tumor depends not only on histopathological features but also needs correlation
with age, clinical features, tumor location and radiological features for confirmation of diagnosis.
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INTRODUCTION

Though secondary bone tumors are common, primary
non hematological tumors are very rare and they account
for less than 0.2% of all cancers.! The true incidence of
bone tumors especially low grade tumors is not well
established and is under reported due to lack of accurate
registries.2 Even in high volume centers the number of
bone tumor patients treated is very low and thereby the
experience of the pathologists in diagnosing bone tumors
is also very low. Hence the diagnosis of bone tumor
depends not only on histopathological features alone but
also needs correlation with information about age of the

patient, clinical features, tumor location and radiological
features for confirmation of diagnosis. The data available
about demographic, clinical and histopathological
features and the pattern of surgical management in South
India are limited and hence we intend to analyze these
features.

METHODS

A retrospective analysis of all patients with primary bone
tumor who were treated by surgery from 2012 to 2019 in
our institution was done. The age, sex distribution,
histopathology and location of tumor were analyzed in

International Journal of Research in Orthopaedics | January-February 2022 | Vol 8 | Issue 1  Page 60



Shanmugam S et al. Int J Res Orthop. 2022 Jan;8(1):60-63

this study. The patterns of surgical management of bone
tumors such as limb sparing surgery or amputation were
also analyzed. Secondary bone tumors and hematological
bone tumors were excluded as they are more commonly
managed by non-surgical means. Recurrent bone tumors
were excluded since the exact age of incidence and
histopathological diagnosis of the initial primary bone
tumor were not known in most cases.

RESULTS

Among 103 patients analyzed, 66 (64%) were men and
37 (36%) were women with a male to female ratio of 1.8
(Table 1).

Table 1: Sex distribution.

Tumor type Male Female Total
Osteosarcoma 30 19 49
Giant cell tumor 13 9 22
Chondrosarcoma 9 2 11
Ewing sarcoma 5 3 8
Osteochondroma 3 0 3
Chordoma 1 2 3
Osteoma 1 1 2
Adamantinoma 1 1 2
Fibrous histiocytoma 1 0 1
Chondromyxoid fiboroma 1 0 1
Benign ossifying fiboroma 1 0 1

Total
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103

Osteosarcoma, giant cell tumor, chondrosarcoma, Ewing
sarcoma and osteochondroma occurred most commonly
in men and chordoma occurred most commonly in

women. Out of the 103 patients, osteosarcoma occurred
in 49 patients and it was the most common primary bone
tumor accounting for 47.6% of cases (Table 2).

Giant cell tumor occurred in 22 patients and was the
second most common bone tumor. Also it was the most
common benign bone tumor. Chondrosarcoma occurred
in nine patients and Ewing sarcoma in eight patients.
Overall 35 patients were of age 11 to 20 years and it was
the most common age group for primary bone tumors
accounting for 33.9% of all cases. Among 49 patients of
osteosarcoma, 34 patients were of age less than 20 years
with 69.3% of cases occurring in this age group. Among
22 patients of giant cell tumor, nine patients were of age
21 to 30 years constituting 40.9% of cases. Ewing
sarcoma occurred most commonly in children of age less
than 10 years with five (62.5%) cases occurring in this
age group. Chondrosarcoma occurred more commonly in
patients with more than 50 years of age with 36.4% of
cases occurring in this age group.

Distal femur was the most common site for bone tumors
occurring in 39 patients followed by proximal tibia in 21
patients (Table 3). Most common tumor of femur and
tibia was osteosarcoma which occurred in 27 and 15
patients respectively. Out of the 82 patients with
appendicular bone tumor, 64 patients were managed by
limb sparing surgery and 18 underwent amputation
(Table 4). The overall limb preservation rate for
appendicular bone tumors was 78.0%. Out of the 58
patients with primary malignant appendicular bone
tumors, limb preservation surgery was done in 40 patients
with a limb preservation rate of 69.0% and it was least for
Ewing sarcoma for which it was 57.1%. For benign bone
tumors the limb preservation rate was 100%.

Table 2: Histopathological types versus age distribution.

Osteosarcoma

Giant cell tumor
Chondrosarcoma

Ewing sarcoma
Osteochondroma
Chordoma

Osteoma
Adamantinoma

Fibrous histiocytoma
Chondromyxoid fibroma
Benign ossifying fibroma
Total
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DISCUSSION

Bone tumors are more common in men as per Western
data. In the present study osteosarcoma, giant cell tumor,
chondrosarcoma and Ewing sarcoma were common in
men and chordoma was common in women.

Total

5 3 3 4 49
9 4 6 1 22
1 3 2 4 11
0 0 0 0 8

1 1 0 0 3

0 1 0 2 3

0 0 1 0 2

0 0 0 2 2

0 1 0 0 1

1 0 0 0 1

1 0 0 0 1
18 13 12 13 103

The age specific incidence rates of bone tumors typically
show a bimodal distribution, with first peak occurring in
the second decade and second peak occurring in patients
older than sixty years of age.® This is related to the
different age distribution of the main histological
subtypes, since Ewing sarcoma and osteosarcoma are the
most frequent histologic subtypes in the first two
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decades, while chondrosarcoma, malignant fibrous
histiocytoma, chordoma and secondary osteosarcomas

show an increased incidence after the fourth decade.?

Table 3: Histopathological types versus tumor location.

Tumor type Radius Fibula

Osteosarcoma 27 15 2 0 2 0 3 0 0 0 49
Giant cell tumor 5 5 2 4 1 0 0 1 1 3 22
Chondrosarcoma 4 1 0 0 0 0 0 0 4 2 11
Ewing sarcoma 2 0 2 0 0 2 0 0 1 1 8

Osteochondroma 1 0 1 0 0 0 0 0 0 1 3

Chordoma 0 0 0 0 0 0 0 3 0 0 3

Osteoma 0 0 0 0 0 0 1 0 0 1 2

Adamantinoma 0 0 0 0 0 0 2 0 0 0 2

Fibrous 0 0 0 0 0 10 0 0 0 1

histiocytoma

Chondromyxoid 0 0 0 0 0 0 0 0 1 1

fibroma

Benign ossifying 0 0 1 0 0 0 0 0 0 1

fibroma

Total 39 21 7 5 3 3 6 4 6 9 103

Osteosarcoma 32 14 46 69.6
Giant cell tumor 19 0 19 100
Chondrosarcoma 4 1 5 80

Ewing sarcoma 4 3 7 57.1
Osteochondroma 2 0 2 100
Fibrous histiocytoma 1 0 1 100
Chondromyxoid fibroma 1 0 1 100
Benign ossifying fibroma 1 0 1 100
Total 64 18 82 78.0

But in the present study, we observed that bone tumors
were more common in age group of 11 to 20 years of age
and 33.9% of cases occurred in this age group. There was
no bimodal age distribution in our study since the
incidence  of  chondrosarcoma and  secondary
osteosarcoma was very low in the study population when
compared to Western population.

Osteosarcoma is the most common malignant primary
bone tumor and it occurs most commonly in distal
femur.2 Similar to Western data, in the present study,
osteosarcoma was the most common malignant primary
bone tumor and it occurred most commonly in distal
femur. In studies by Mohammed et al, Senac et al and
Jain et al osteochondroma was the most common benign
lesion.*® Unlike the results of these studies, in the present
study, giant cell tumor was the most common benign
tumor followed by osteochondroma. Di Caprio et al and
Chauhan et al stated that 80% to 85% of patients with
primary malignant bone tumors involving the extremities
can be treated safely with wide resection and limb
preservation with or without reconstruction.”® But in the

present study the limb preservation rate for malignant
bone tumors of extremities was 69.0% and it was least for
Ewing sarcoma for which it was 57.1%. This might be
because of the reason that most patients presenting to our
institution had advanced disease at diagnosis.

CONCLUSION

The diagnosis of bone tumor depends not only on
histopathological features but also needs correlation with
age, clinical features, tumor location and radiological
features for confirmation of diagnosis. The demographic
and clinico-pathological features of primary bone tumors
that were treated in our institution differed from that of
Western data and it may be useful for better
understanding of the disease.
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