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Abstract 
 

The present study was carried out in the postgraduate department of Pathology at Government Medical College, 

Srinagar, India, to study the histopathological pattern of primary bone tumors in Kashmir valley over a period of 15 

years.  During this study, 373 histologically proven primary bone tumors were analyzed. Out of these, 298 were benign 

(79.89%) and 75 were malignant (20.10%). Peak incidence was in the second and third decade of life with male 

predominance. Among the malignant tumors, the highest incidence was that of Osteosarcoma (52%), followed by 

Ewing’s sarcoma (24%) and Chondrosarcoma (14%). Osteochondroma (49%) was the most frequent tumor in the 

benign category. The most commonly affected bones were femur, tibia and humerus in that order. Comparison with 

similar studies from other parts of the globe indicate  that the  relative frequency of primary bone tumors appears to be 

low but shows a rising trend in the last 10 years in this part of the world. 
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1. Introduction 

Bone tumors are diverse in their clinical and morphological features and range in behavior from innocuous to rapidly 

fatal. Accurate diagnosis, proper staging and appropriate treatment are thus necessary to ensure maximum patient 

survival and maintain optimal function of the affected body parts. 

Primary bone tumors are relatively uncommon lesions constituting less than 1% of all cancers worldwide [1], [2], [3]. 

Some of these primary bone tumors display marked intra and international variations in incidence, size and age 

distribution [3-12]. This may be a reflection of unrepresentative selection of cases, diagnosis and definitions applied, 

nature of hospital practice, availability of adequate facilities, man power and lack of coordination between surgeon, 

radiologist and pathologist. 

The precise incidence of specific bone tumours is not known as many lesions are not biopsied, however, benign 

outnumber malignant counterparts. This has resulted in lack of meaningful data concerning relative frequency and 

incidence of various types of bone tumours. 

In Africans, bone tumours account for 1% of malignant tumours [6]. Bone cancers represent 0.9% of total number of 

incident cancers seen in greater Bombay with higher incidence in males [1]. Frequency of bone tumours in eastern 

Libya was seen to be low [9]. Bone tumours comprise about 5% of childhood neoplasms with osteosarcoma being the 

most common type [13]. In the US about 2100 new case of bone cancers are diagnosed annually and cause 

approximately 1300 deaths [14]. Coley has estimated that the incidence of osteosarcoma is one per 100000 persons in 

the US [10]. In their survey of malignant disease in Africans, Higginson and Oettle (1960) found that bone tumours 

were less frequent in Africans than among the US population. They represented 0.85% of 3172 cases of malignant 

tumours [15]. 

http://creativecommons.org/licenses/by/3.0/
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Bone tumours have a remarkably consistent predeliction for certain skeletal sites and even for precise localisation in 

specific bones, thus, anatomic localization can provide important clues to diagnosis. For example, osteosarcoma mostly 

occurs around knee joint [15] and proximal end of humerus is the most common location for chondroblastoma [16]. 

Osteomas are predominantly found in paranasal sinuses, while as enchondromas have short tubular bones of hands and 

feet as their favourite site [14]. Giant cell tumours commonly arise in epiphysis. Nonepiphyseal giant cell tumours also 

occur but are very rare and occur mostly in younger patients [17]. Ewing’s sarcoma and Adamantinoma commonly 

arise in diaphysis. The site of predilection for osteosarcoma and giant cell tumours are at the ends of long bones where 

there is disc of maximal growth and the growth period is longest. 

Bone tumour incidence and mortality is higher in males than in females at all age groups, with a peak ranging from 15-

20 years, then a low level in young adult life and a steady increase after 40 years of age [5]. 

Although as a group, bone tumours affect all ages and can arise in virtually every bone, specific types of bone tumours 

target certain age groups and anatomic sites. Benign tumours have their greatest frequency within the first three decades 

of life, whereas in elderly, a bone tumour is likely to be malignant. For instance, most osteosarcomas occur during 

adolescence and about half arise around knee. In contrast, chondrosarcomas tend to develop in mid to late adult life and 

involve trunk, limb girdles and proximal long bones. Malignant fibrous histiocytoma (including fibrosarcoma) and 

chordoma occur but rarely and show a gradual increase in incidence with age and occur most frequently in patients 

older than 50 years of age [3]. 

Some tumours are more prevalent in certain geographic areas, such as giant cell tumours occur more frequently in 

Chinese people than in those residing in western countries (approximately 20% of all primary bone tumours) [18] and 

osteosarcoma has lower incidence in some Asian and Latin American populations [13]. 

Some races are affected more by certain types of tumours, such as blacks (<15 years) are affected more than whites by 

osteosarcoma while as reverse is true for Ewing’s sarcoma and chondrosarcoma [4]. 

Some pre-existing conditions of the bone are associated with the development of bone tumours, like paget’s disease has 

long been linked to many of the osteosarcomas developing in later decades of life (> 60 years). Malignant fibrous 

histiocytoma occurs secondary to paget’s disease, radiation damage, bone infarction and chronic osteomyelitis [19].  

2. Materials and methods 

The present study was conducted in the post graduate department of pathology, government medical college, Srinagar, 

Kashmir, India. All bone tumors diagnosed from January 1994 to December 2008 were analyzed from the departmental 

records for age, sex, site and pathological findings. The study was restricted to primary bone tumors. The neoplasms of 

marrow origin and metastatic tumors were excluded in this study. In addition to routine hematoxylin and eosin stains, 

special stains and immunohistochemistry were used in relevant cases.  

3. Results 

During this study period, 373 patients (215 males and 158 females) had histologically proven primary bone tumors. 298 

patients (79.89%) had benign bone tumors (171 males, 127 females) whereas 75 patients (20.11%) had malignant bone 

tumors (44 males and 31 females) comprising 0.98% of total malignancies (7619) diagnosed during this study period as 

shown in Figure [1]. 

 

                                                      
Fig. 1: Distribution of Primary Bone Tumors. 

 

Males (54.95%) were affected more than females (45.04%) with a male female ratio of 1.3:1, as shown in figure [2], 

[3], and [5]. Most patients with primary bone tumors (both benign and malignant) irrespective of sex were seen in the 

second decade of life, followed by third decade, as shown in figure [4] , [6]. 



International Journal of Basic and Applied Sciences 53 

 

 

 

 

 
Fig.2: Sex Distribution of Primary Bone Tumors. 

 
Table 1: The Common Primary Benign Bone Tumors Seen In Decreasing Order of Frequency Were As Follows 

S. 

No 
Benign Tumors Total 

Percentage 

(%) 
Males Females M:F 

Commonest Age Group 

Affected in years 

1. Osteochondroma 146 48.99 88 58 1.5:1 10-19 

2. Chondroma 77 25.83 44 33 1.3:1 10-19 

3. Giant Cell Tumor 43 14.42 19 24 1:1.2 20-29 

4. Osteoid osteoma 21 7.04 13 8 1.6:1 10-19 

5. Chondromyxoid Fibroma 6 2.01 4 2 2:1 10-30 

6. Osteoma 3 1 1 2 1:2 40-49 

7. 
Benign Fibrous 

Histiocytoma 
2 0.67 2 0 2:0 20-29 

 

 
Fig.3: Sex Distribution of Primary Benign Bone Tumors 

 

CMF= Chondromyxoid fibroma; GCT=Giant cell tumor; BFH=Benign Fibrous Histiocytoma 

 

                                     
Fig. 4: Age Distribution of Primary Benign Bone Tumors. 
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Table 2: For Primary Malignant Bone Tumors, The Frequency Was As Follows: 

S.No. Malignant Tumors Total 
Percentage 

(%) 
Males Females M:F 

Commonest Age Group 

Affected in years 

1. Osteosarcoma 39 52 22 17 1.2:1 10-19 

2. Ewings Sarcoma 18 24 12 6 2:1 10-19 

3. Chondrosarcoma 11 14.6 6 5 1.2:1 30-39 

4. 
Soft Tissue Sarcoma 

(Not otherwise specified) 
5 6.6 3 2 1.5:1 50-59 

5. 
Malignant Fibrous 

Histiocytoma 
2 2.6 1 1 1:1 35 & 32 years 

 

 
Fig. 5: Sex Distribution of Primary Malignant Bone Tumors. 

 

                                     
Fig. 6: Age Distribution of Primary Malignant Bone Tumors. 

 

Most of the bone tumors were located around the knee joint i.e. lower end of femur and upper end of the tibia, followed 

by humerus [Figure 7]. 

 

                                 
Fig. 7: Site Distribution of Primary Bone Tumors. 
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Fig. 7: Site Distribution of Primary Bone Tumors. 

4. Discussion 

There are no reports in the available literature about the pattern of primary bone tumours in Kashmir valley.  Reports 

from other parts of the world show that the primary bone tumors are relatively uncommon lesions constituting less than 

1% of all cancers [1, 2, 3]. 

In the present study, we observed that the pattern of bone tumors in Kashmir Valley is very similar to that reported by 

earlier workers. 

In our series, out of 7619 malignancies recorded during the study period, malignant bone tumours numbered only 75, 

thus making 0.98% of all malignancies. Similar low incidence rates of bone cancers were reported in other studies. 

O. G. Dodge (1964) reported 44 bone cancers among 2747 malignant lesions recorded in Kenya, thus making 1.6% of 

all malignancies. Same author recorded 27 bone cancers (0.85%) out of 3172 malignant lesions reported in Uganda. 

C. G. H. Price (1977) in his study in South Western England found that the annual incidence of bone cancers was 0.21% 

of all malignancies. 

Azra Shah (1990) reported 24 bone cancers out of 3310 malignant lesions making 0.72% of all malignancies recorded 

from 1983-1987 from another institute in Kashmir. 

Thus bone cancers in our study form a small proportion of all malignancies, which corresponds to results from other 

studies. 

Benign bone tumors outnumber malignant ones in the Kashmir valley. In our series, we recorded a total of 373 bone 

tumours, out of which 298 (79.89%) were benign and 75 (20.11%) were malignant, with benign to malignant ratio 

being 3.9:1. Similar trends were recorded from other studies. Sarma N. H. et al (1994) recorded a total of 165 bone 

tumours in a ten year study in Eastern Libya from 1981-1990. In his series, there were 125 benign bone tumours 

(57.7%) against 40 (24.2%) malignant bone tumours, making a benign to malignant ratio of 3.1: 1. 

Similar pattern was recorded by Rao V. S. (1996) in Karnataka over a 36 year study period. In his study, there were a 

total of 523 bone tumours, out of which 317 (60.6%) were benign and 206 (39.38%) were malignant, with a benign to 

malignant ratio of 1.5:1. 

Thus the trend reported by these authors correlates well with that of our study. A slightly higher percentage of benign 

bone tumours recorded in our study can be explained by the fact that, now, bone lesions are being biopsied more 

frequently. 

Among the malignant tumors, the highest incidence was of Osteosarcoma followed by Ewing’s sarcoma and 

Chondrosarcoma. Osteochondroma was most frequent in the benign category.  Males were affected more in comparison 

to females with 57.64% males affected against 42.35% females. 

The overall age and sex distribution of bone tumors showed a peak in the second decade with a strong male 

predominance.  

Significantly, femur, tibia and humerus were the most common sites for both benign and malignant bone tumors. The 

reason for this may be largest growth spurt in these bones during adolescence. Also this reflects the nature of hospital 

practice as the biopsies were received from orthopedic hospital. 

Overall the proportion of primary bone tumors compared to other malignancies in Kashmir valley has been low and 

malignant bone tumors form a small fraction (0.98%) of malignancies [7]. However, trend analysis showed a rising 

incidence of bone tumors during the last 10 years (Figure 7). This can be attributed to the increase in the number of 

biopsies received as well as availability of improved and newer diagnostic modalities. We suggest further clinical and 

epidemiological studies to look into the rising trend of primary bone tumors in this part of the world.  
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Fig. 7: Trend Anaylsis of Frequency of Primary Bone Tumors Over a Period of 15 Years 

5. Summary and conclusion 

This study shows that the overall frequency of primary bone tumors as compared to other neoplasms in kashmir valley 

is low.  However, there is a rising trend in the incidence of these bone tumours during the last 10 years. Further clinical 

and epidemiological studies to look into the rising trend of primary bone tumors in this part of the world is warranted. 
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