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Epidemiology of musculoskeletal tumors in Shiraz, 
south of Iran

O r i g i n a l  A r t i c l e

A b s t r a c t

Background: Musculoskeletal tumors are rare, but their descriptive data in any region 
are important to reduce mortality rate and improve their management. Materials and 
Methods: Retrospectively, 426 pathologic reports from 1997 to 2008 were reviewed 
in Shiraz University Orthopedic Hospitals which are the main referral centers for 
musculoskeletal tumors in south of Iran. We collected and analyzed data on age, gender, 
anatomical site, and histopathologic types of musculoskeletal tumors. Results: Of the 
426 cases, 60.1% were men and 39.9% were women. The commonest malignant bone 
tumors were osteosarcoma (89; 50.6%), metastasis (30; 17.0%), Ewing’s sarcoma 
(28; 15.9%), and chondrosarcoma (14; 8.0%). The most frequent benign bone tumors 
were osteochondroma (136; 63.9%), enchondroma (23; 10.8%), giant cell tumor (21; 
9.9%), and osteoid osteoma (14; 6.6%). The femur was the most commonly involved 
site in musculoskeletal tumors. It was followed by the tibia in benign tumors and the 
humerus in malignant ones. Metastasis (28; 32.6%), soft tissue tumors (18; 20.9%), 
osteochondroma (10; 11.6%), and osteosarcoma (9; 10.5%) were the most diagnosed 
bone lesions in patients older than 40. Conclusion: There are no significant changes in 
epidemiology of musculoskeletal tumors in Shiraz, south of Iran, in comparison with 
other parts of the world.
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INTRODUCTION

Malignant neoplasms are one of  the main causes of  
mortality in the world. Skeletal system involvement as 
metastasis is common. The primary source comes usually 
from breast, prostate, kidney, lung, and thyroid.[1,2] Diagnosis 
of  these lesions often changes the treatment plan.

Primary bone tumors are rare. They account for 0.2–0.5% 
of  all malignancies in all ages[3] and comprise 3–5% of  
tumors diagnosed in European children below 15  years 
and 7–8% in adolescents between 15 and 19 years of  age.[4] 
Incidence of  primary malignant bone tumors is about 9 
in 1 million people in a year. It is slightly higher in males 
than females (10/million/year vs. 8/million/year).[5] It is 
usual for these tumors to be diagnosed late because these 
neoplasms are uncommon; moreover, their presentations 

are vague with unspecific signs and symptoms. Sometimes 
they are recognized and treated like osteomyelitis or 
simple fracture before exact diagnosis. Therefore, basic 
epidemiology in each region can help doctors to diagnose 
and manage them earlier. Also, these studies can guide 
researchers to find particular risk factors in that area.

According to previous researches, distribution of  primary 
bone tumors is variable in different parts of  the world. 
Highest rates are seen in Europe and the USA, but 
Asian countries have lower incidence and prevalence.[4,6,7] 
Although there are several epidemiologic studies of  
musculoskeletal tumors in the neighboring countries of  
Iran,[8‑11] to the best of  our knowledge, this report is the 
first documented one in Iran.

MATERIALS AND METHODS

We reviewed retrospectively charts and pathologic reports 
of  patients who had undergone musculoskeletal open 
or excisional biopsies from January 1997 to December 
2008. Biopsies had been taken in Chamran and Namazi 
Hospitals of  Shiraz University of  Medical Sciences, two 
main referral centers in the south of  Iran. Pathologic 
slides had been reported by three expert pathologists in 
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musculoskeletal diseases. Also, final diagnosis had been 
correlated with clinical presentation and radiograph 
findings by an orthopedic tumor surgeon (senior author). 
It should be mentioned that although diagnosis of  several 
bone tumors like osteoid osteoma, osteochondroma, 
and nonossifying fibroma was made clinically and 
radiographically, open biopsies had been taken due to 
equivocal diagnosis. Moreover, some reports were the result 
of  excisional biopsies (like osteochondroma and osteoid 
osteoma). We collected data on age, sex, anatomical site, 
and histopathologic type of  426 patients.

On the basis of  pathologic reports, the tumors were 
classified as benign bone tumors, malignant bone tumors, 
and soft tissue tumors. The latter comprised malignant ones 
like rhabdomyosarcoma, fibrosarcoma, etc. Benign soft 
tissue tumors were excluded. There were some nonspecific 
sarcomas like small cell malignant sarcoma and high‑grade 
malignant sarcoma in pathologic reports. We classified them 
as others in the results.

Description statistics were performed using SPSS software 
version 18.0 for windows (SPSS Inc., Chicago, IL, USA). 
Frequency and percentage of  the mentioned variables 
were calculated.

RESULTS

Totally, 426 cases were analyzed. Male to female ratio was 
1.5. There were 170 women (39.9%) and 256 men (60.1%). 
The oldest patient was an 84‑year‑old man with metastasis. 
There were two 4‑year‑old children as the youngest patients, 
with pathologic reports of  osteofibrous dysplasia and 
soft tissue tumor. As shown in Table 1, 176 patients had 
malignant bone tumors with the peak frequency seen 
in patients of  age between 5 and 25  years. Also, large 
proportion of  benign bone tumors (161; 75.5%) was seen 
in patients younger than 25 years of  age. Soft tissue tumors 
occurred more (10; 27.1%) in the age group of  45–54 years.

Overall, the most common pathologic types of  bone tumors 
were osteochondroma (136; 35.0%) and osteosarcoma (89; 
22.9%). The femur (159; 40.9%) was the most common 
anatomical site of  bone tumors, followed by the tibia (84; 
21.6%), and the humerus (52; 13.4%).

Benign bone tumors
As illustrated in Table 2, osteochondroma (136; 63.9%), 
enchondroma (23; 10.8%), and giant cell tumors (21; 
9.9%) were the most frequent. Men outnumbered women 
with respect to osteochondroma and enchondroma 
[Table 3]. This is in contrast to giant cell tumor, wherein 
76.2% cases were women. Also, about half  of  the cases 
of  osteochondroma and enchondroma belonged to 
15–24 years (48.5% for osteochondroma and 56.3% for 
enchondroma). Giant cell tumors were seen mostly in adult 
patients (third and fourth decades of  life).

Malignant bone tumors
Of  a total of  176 malignant neoplasms, osteosarcoma was 
the commonest (84; 50.6%), followed by metastasis (30; 
17.0%), Ewing’s sarcoma (28; 15.9%), and chondrosarcoma 
(14; 8.0%) [Table 2]. Osteosarcoma and Ewing’s sarcoma 
occurred in males more than females. Male to female 
ratios were about 1.3 and 6 for osteosarcoma and Ewing’s 
sarcoma, respectively. Both were more frequent in the 
15‑ to 24‑year age group. There was no case of  Ewing’s 
sarcoma in patients older than 34 years of  age [Table 3].

Soft tissue tumors
There were 37  cases with malignancy of  soft tissues, 
with a male predilection (22; 59.5%). The commonest 
anatomical locations were the thigh (11; 29.7), leg (7; 
18.4%), wrist‑hand (7; 18.9%), and foot (5; 13.5%).

Musculoskeletal tumors in patients over 40 years
Of  86 patients, 44 (51.2%) were men and 42 (48.8%) were 
women. Metastasis was the leading pathologic report (28; 
32.6%), followed by soft tissue tumors (18; 20.9%). The 
most diagnosed benign and malignant bone tumors were 
osteochondroma (10; 11.6%) and osteosarcoma (9; 10.5%) 
[Table 4].

Anatomical site distribution
Overall, the femur was the most commonly involved long 
bone. It was followed by the humerus (34; 19.3%) and 
the tibia (25; 14.2%) in malignant bone tumors, and by 
the tibia (59, 27.6%) and the wrist‑hand (27; 12.7%) in 
benign neoplasms. Anatomical site distribution of  specific 
tumors is illustrated in Table  5. Of  35  patients with 
musculoskeletal tumors in wrist and hand, 4 occurred in 

Table 1: Distribution of musculoskeletal tumors by age
Type Age (years)

0–4 (%) 5–14 (%) 15–24 (%) 25–34 (%) 35–44 (%) 45–54 (%) 55–64 (%) >65 (%) Total (%)
Malignant bone tumors 0 (0.0) 37 (21.0) 75 (42.6) 9 (5.1) 17 (9.7) 15 (8.5) 7 (4.0) 16 (9.1) 176 (100.0)

Benign bone tumors 1 (0.5) 64 (30.0) 96 (45.0) 21 (9.9) 15 (7.0) 10 (4.7) 5 (2.4) 1 (0.5) 213 (100.0)

Soft tissue tumors 1 (2.7) 3 (8.1) 5 (13.5) 8 (21.6) 4 (10.8) 10 (27.1) 4 (10.8) 2 (5.4) 37 (100.0)

Total 2 (0.4) 104 (24.4) 176 (41.3) 38 (8.9) 36 (8.4) 35 (8.2) 16 (3.7) 19 (4.7) 426 (100.0)
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carpus bones, 8 in metacarpal bones, and 23 in phalanges. 
The commonest involved finger was the second one 
(8; 34.7%).

There are some cases with involvement of  more than one 
bone:
1.	 Three cases with osteochondroma of  femur and tibia
2.	 A case of  osteosarcoma of  tibia with skip lesion in 

femur
3.	 A 19‑year‑old man with diagnosis of  Ewing’s sarcoma 

involved humerus and ulna
4.	 An adolescent girl with osteoid osteoma involved tibia 

and first metatarsal
5.	 A case of  metastatic carcinoma to scapula and ulna

DISCUSSION

Primary bone tumors, comprising less than 1% of  
all malignancies,[3,11] have a high mortality rate. The 
relative 5‑year survival rate is 53.9% for osteosarcoma, 
75.2% for chondrosarcoma, and 50.6% for Ewing’s 
sarcoma.[12] Description data and regional distribution of  
musculoskeletal tumors, as a cause of  significant number 
of  deaths, are important for improvement in diagnosis and 
treatment strategies.

Osteosarcoma is the most common primary malignancy 
according to several studies.[5,13‑17] It is reported to constitute 
about 35–68% of  all primary malignant bone tumors.[8,9,15‑17] 
In our study, osteosarcoma accounted for 50.6% of  patients. 
Male to female ratio was about 1.3, which is the same as 
that reported in other studies.[4,18] It commonly affects 
individuals in their first three decades of  life. According to 
this study, none of  the patients were less than 5 years of  age 
and the highest number of  patients (73; 82.1%) was below 
25 years of  age. Ewing’s sarcoma accounted for 15.9% of  
all malignant tumors, making it the second most common 
primary malignancy in bone. Chondrosarcoma was the third 
(14; 8.0%). Our results are similar to those reported in a study 
by Rao et al.[10] in India and by Shah et al.[8] in Pakistan. Most 
reports from developed countries explain chondrosarcoma 
as the second most frequent.[15,16] Ewing’s sarcomas are 
tumors of  the young, with 80% occurring in patients under 
20 years. They rarely occur above the age of  30.[5] We did 
not have any Ewing’s sarcoma patient older than 35 years.

Table 2: Frequency and percentage of each bone tumor
BenignMalignant

PercentageNumberPercentageNumber
63.9136Osteochondroma50.689Osteosarcoma

10.823Enchondroma 17.030Metastasis 

9.921Giant cell tumors15.928Ewing’s sarcoma

6.614Osteoid osteoma8.014Chondrosarcoma

5.211Chondroblastoma 6.211Others 

0.92Osteoblastoma 1.12Lymphoma 

0.92Fibrous dysplasia0.61Plasmacytoma 

0.92Chondromyxoid fibroma0.61Adamantinoma

0.92Non ossifying fibroma100.0176Total

100.0213Total 

Table 3: Distribution of the commonest tumors by gender and age
Type Female Male 0–4 5–14 15–24 25–34 35–44 45–54 55–64 >65 Total
Osteochondroma 51 (37.5) 85 (62.5) 0 (0.0) 49 (36.0) 66 (48.5) 5 (3.7) 7 (5.2) 5 (3.7) 4 0 (2.9) 0 (0.0) 136 (100.0)

Enchondroma 9 (39.1) 14 (60.9) 0 (0.0) 1 (4.4) 13 (56.3) 4 (17.4) 2 (8.7) 1 (4.4) 1 (4.4) 1 (4.4) 23 (100.0)

Giant cell tumors 16 (76.2) 5 (23.8) 0 (0.0) 1 (4.8) 4 (19.0) 9 (42.9) 3 (14.3) 4 (19.0) 0 0 (0.0) 0 0 (0.0) 21 (100.0)

Osteosarcoma 39 (43.8) 50 (56.2) 0 (0.0) 25 (28.1) 48 (54.0) 4 (4.5) 4 (4.5) 2 (2.2) 2 (2.2) 4 (4.5) 89 (100.0)

Ewing’s sarcoma 4 (14.3) 24 (85.7) 0 (0.0) 10 (35.7) 17 (60.7) 1 (3.6) 0 (0.0) 0  (0.0) 0 (0.0) 0 (0.0) 28 (100.0)
Figures in parentheses are in percentage

Table 4: Frequency and percentage of 
musculoskeletal tumors in patients older 
than 40

PercentageFrequencyType
32.628Metastasis 

20.918Soft tissue tumors

11.610Osteochondroma 

10.59Osteosarcoma 

6.96Chondrosarcoma 

6.96Giant cell tumor

4.74Enchondroma 

3.53Others

1.21Chondromyxoid fibroma

1.21Plasmacytoma 

100.086Total 
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In our study, the most frequent benign bone tumor was 
osteochondroma, followed by enchondroma and giant 
cell tumor. Osteochondroma accounted for 63.9% of  
benign bone tumors and 35% of  all bone neoplasms. The 
femur and the tibia were the most affected anatomical 
sites. The highest percentage of  osteochondroma has 
been reported in our series among all the reviewed 
papers.[10,15,19] The real frequency of  this tumor may be 
more in our population because of  its clinical diagnosis 
by radiographs. Only excisional biopsies were included 
in study. The second most frequent benign neoplasm, 
enchondroma, accounted for about 11% of  cases, wherein 
73.9% cases were diagnosed in hand. Foot was the next 
most common site. Giant cell tumors, as the second most 
common benign tumors in several studies,[15,19] represent 
about 5% of  all bone tumors.[20] In our study, it was seen 
in 21  patients (9.9%) with involvement of  the femur 
(33.3%), the tibia  (28.6%), and the radius (14.3%) in 
order of  frequency.

Metastasis from other sites[1,2] and multiple myeloma are the 
most likely diagnosed bone lesions in patients older than 
40.[21] We had only one case of  plasmacytoma. This may 
be due to its clinical diagnosis by internists and oncologists 
without biopsy taking. Metastatic carcinoma and soft 
tissue tumors were the most prevalent diagnosed bone 
tumors in older patients. Osteochondroma (10; 11.6%) and 
osteosarcoma (9; 10.5%) were the common primary benign 
and malignant bone tumors, respectively. Interestingly, bone 
fibrous tumors were very rare in our study.

There are reasons to explain late diagnosis with poor 
prognosis of  musculoskeletal tumors. Besides the 
rarity of  musculoskeletal tumors and unfamiliarity of  

general medical staff, they present with nonspecific 
clinical symptoms. Swelling and pain are seen in other 
musculoskeletal diseases which are more common than 
tumors. Epidemiologic studies help in rapid diagnosis and 
management. Overall, there is not any significant difference 
between our study and others in literature.
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