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Abstract 
Background: We aimed to investigate the patterns of incidence and prevalence of bone sarcoma (BS) and soft 
tissue sarcoma (STS), morphology as well as geographical distribution in the elderly in Iran. 
Methods: By the primary site of the tumor and the morphological types, whole cases of cancer were classified. 
Then, the WHO classification (2018) and the third revision of the standard International Classification of Dis-
eases for Oncology (ICD-O-3) were used to assign a code to them. The estimated incidence rates were obtained 
as the frequency of the newly-diagnosed cases within one year divided by the calculated population of the mid-
year Iranian residents as estimated by the Iranian Bureau of Statistics. The age-standardized incidence rates 
were also estimated for both bone and soft tissue sarcoma. 
Results: The annual crude incidence rates of sarcomas in males (0.80 per 100,000) were more than in females 
(0.55 per 100,000) in all years. The total combined crude incidence in 2014 years was obtained at 0.67 per 
100,000 people. In terms of disease grade majority of the patients were of grade 3 (11.5 %). In terms of tumor 
location, the Lower extremity was 16.8%, the Visceral (including gastrointestinal & uterus) 15.8%, the Thoracic 
12.8%, and the Pelvic & abdominal wall 9.7%. 
Conclusion: Even though such sarcoma is more prevalent in elderly men, its incidence was also observed in 
lower-aged female groups. In addition, the incidence rate of BS was lower in comparison with that of STS, and 
the patients often exhibited an unknown degree of sarcoma. 
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Introduction 
 
Sarcomas are a group of malignant neoplasms of 
bone and soft tissue with diverse biological and 
clinical features, most of which occur in tissues 
of mesenchymal origin such as muscle, adipose 
tissue, and bone, although the exact cell origin is 
unknown for most (1). According to the WHO, 
there are more than 80 distinct subtypes of tissue 
sarcomas difficult to categorize accurately (2). 
Despite the complex histology of sarcomas, they 
can develop at almost any anatomical site and at 
any age, accounting for about 1-3% of all newly 
diagnosed malignancies (3, 4). In terms of anat-
omy, there are two different types of sarcomas: 
bone sarcoma (BS) and soft tissue sarcoma (STS), 
which account for 20% and 80% of cases, respec-
tively (5). 
STS are a heterogeneous group of malignant ne-
oplasms of mesoderm cellular origin that are 
widely distributed within organs and other areas 
designated as connective tissues (1). In Europe, 
the annual incidence rate of STS is estimated at 5 
per 100,000 population (2, 3). More than 40% of 
cases of STS are diagnosed in people over 65 yr 
of age, among which people 65-74 yr have the 
highest rate (19.9%)(4). Elderly patients with STS 
are significantly different from younger patients. 
Older patients have a worse prognosis and have 
higher and larger tumors in the early stages (5). In 
the case of primary BS, they generally account for 
0.2% of all malignancies (6-8). The prevalence 
and mortality of cancer are increasing rapidly 
worldwide. There are several reasons for this in-
crease, including aging, radiation, exposure to 
chemicals, neurofibromatosis, and retinoblastoma 
(9). In a European study, the incidence rate of 
crude sarcoma was 5.6 per 100,000 people per 
year, with the incidence of age-standardized rate 
(ASR) for soft tissue sarcoma ranging from 3.3 
per 100 people in Eastern Europe to 4.7 per 100 
people in Northern Europe (10). In Iran, the in-
cidence of combined crude at 3.2 per 100,000 
people, which was 2.7 and 0.5 per 100,000 people 
for STS and BS, respectively, which increased 

with age. In this study, sarcoma, osteosarcoma, 
leiomyosarcoma, liposarcoma and spindle cell 
sarcoma were the most common morphologies 
(11). Most studies on the incidence of sarcomas 
have shown that these rates increase with age, 
especially in STS (1, 11-14). Therefore, it is im-
portant to gain a more accurate understanding of 
the epidemiology of sarcomas in the elderly, es-
pecially in advanced cases of the disease, in order 
to obtain timely information and knowledge of 
the prevalence and distribution patterns of sar-
comas, as well as identify risk factors for care. 
Provided more effective health and treatment to 
improve the outcomes of patients suffering from 
these malignancies. 
We aimed to investigate the patterns of incidence 
and prevalence of BS and STS sarcoma, as well as 
its geographical distribution in the elderly in Iran. 
 
Materials and Methods 
 
The present investigation utilized the data rec-
orded by the Iranian National Cancer Registry 
(INCR) for the patients suffering from cancer 
diagnosed with sarcoma during the 2009-2014 
period. This registry is responsible for collecting 
nationwide cancer registry data obtained from 31 
provinces. Under the supervision of the Iranian 
Chief Medical Universities, the local cancer regis-
tries gather the provincial data, which includes 
nearly the whole (≥90%) respective data for the 
Iranian population. The gathered data were sent 
to the Iranian National Cancer Registry, which 
was then pooled and de-identified. Then, they 
were analyzed for the present investigation. 
These data consisted of patients’ ID numbers, 
names, gender (male/female), age, residential 
province, dates of birth, and year of diagnosis. In 
addition, they included some information regard-
ing tumors, such as their morphology, grade, and 
location.  
The present investigation observed the whole 
aspects of ethical standards and received the ap-
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proval of the Ethical Committee of Shahid Be-
heshti University of Medical Sciences 
(IR.SUMS.CRC.1398.019).  
The subjects included in this study were individu-
als meeting the morphologic criteria for BS and 
STS by the International Agency for Research on 
Cancer (IARC) classifications  (15). Thus, by the 
above criteria, the present investigation included 
a population of 3066 patients.  
The entire cases of cancer were classified based 
on the primary site and morphological types of 
their tumors. Then, they were coded by the 
WHO classification (2018) and the standard In-
ternational Classification of Diseases for Oncolo-
gy (ICD-O-3) (the third revision)  (16-18). The 
codes 8800-8935, 8910, 8920, 8940, 8950–8959, 
8963–8964, 8990–8991, 9020–9044, 9120–9133, 
9150, 9170, 9180, 9231, 9240, 9251, 9260, 9364–
9372, 9540, 9560–9571, 9580–9581, etc. of ICD-
O-3 M were used to identify the subtypes of the 
soft tissue sarcoma morphologically. Moreover, 
the M codes 8800–8920, 9040–9044, 9120–9133, 
9150, 9170, 9180–9250, 9260–9261, 9310, 9364, 
9370, 9540–9581, etc., were used to identify the 
subtypes of the bone sarcoma morphologically. 
Given the anatomic site of origin of tumors, the 
ICD-O-3 codes C40.0–41.9 and C00-C80 (except 
C40.0–41.9) were assigned to the bone and STS 
tumors, respectively. 
The incidence rates of cancers were determined 
as the frequency of new cases diagnosed within 
one year divided by the calculated population of 
the mid-year Iranian residents as estimated by the 
Iranian Bureau of Statistics. This figure is report-
ed as the number of cases in 100,000 individuals. 
The age-standardized incidence rates were also 
estimated for both BS and STS through the ad-
justment for the distribution of age groups 
among the entire Iranians and the world popula-
tion of Segi. By dividing the total cases diagnosed 
with BS or STS by the total cases of diagnosed 
individuals, the proportions of BS and STS were 
estimated. In addition, the proportions of every 
single morphological subtype were calculated as a 

percentage of the total annual BS/STS diagnoses 
recorded for every single year during the 2009-
2014 period. Moreover, the incident rates were 
grouped into four 5-year age cohorts of 80-100, 
75-79, 70-74, and 65-69. In total, the diagnosed 
cases of sarcoma were scrutinized for eight cate-
gories of tumor locations, 13 categories of mor-
phologies, and six different grades of tumors, 
including scores 0, grade 1, 2, 3, 4, and 9 con-
cerning the above-said age cohorts and gender of 
the patients. Thus, by the same variables, the re-
spective incidence rates were determined. Even-
tually, the incident rates and their respective 
changes in percent were employed to find the 
regions with a higher risk of Sarcoma in Iran. 
 
Statistical analysis 
Descriptive statistical analysis was carried out by 
employing the Statistical Package for the Stata 
Corp 2019 (Stata Statistical Software: release 16. 
College Station, TX: Stata Corp LLC), ArcGIS 
Version 10.7 (Redlands, California, USA), and 
Microsoft Excel 2013 (Office 10, Microsoft Cor-
poration, WA, USA). All calculations were done 
in Stata, Microsoft Excel, and the maps were de-
signed in ArcGIS software. 
 
Results 
 
Overall, 3076 cases of age higher than 65 yr with 
either STS or BS were identified nationwide be-
tween 2009 and 2014. Of these, 40.6% were 
women and 59.4% were men. The highest inci-
dence of men is in the age group of 80-100 yr 
with 16.3% and women in the age group of 65-69 
with 13.1%. As shown in Fig. 1, the annual crude 
incidence rates of sarcomas by gender were calcu-
lated, and the incidence rate in males (0.80 per 
100,000) is more than in females (0.55 per 
100,000) in all years. The total combined crude 
incidence in 2014 years was obtained at 0.67 per 
100000 people. And 5.6% of the type of tumor 
was BS and 94.4% of STS (Table 1). 
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Table 1: Demographic variables of patients 
 

Variables N (%) 
Year 2009 430 (14.0) 

2010 408 (13.3) 
2011 600 (19.6) 
2012 567 (18.5) 
2013 539 (17.6) 
2014 522 (17.0) 

Age group 65-69 878 (28.6) 
70-74 768 (25) 
75-79 665 (21.7) 
80-100 755 (24.6) 

Gender female 1246 (40.6) 
male 1820 (59.4) 

Location of 
tumor code 
 
 

Head and neck 243 (7.9) 
Upper extremity 207 (6.8) 
Thoracic 393 (12.8) 
Visceral (including gastrointestinal & 
uterus) 

478 (15.6) 

Retroperitoneal / intra abdominal 201 (6.6) 
Pelvic & abdominal wall 297 (9.7) 
Lower extremity 515 (16.8) 
Other* 732 (23.9) 

Tumor type BS 173 (5.6) 
STS 2893 (94.4) 

Grading 0 4 (0.1) 
1 263 (8.6) 
2 116 (3.8) 
3 354 (11.5) 
4 65 (2.1) 
9 2264 (73.8) 

Morphology 
code 

Fibroblastic / myofibroblastic tumours 223 (7.3) 
Malignant Tumors of Peripheral Nerves 78 (2.5) 
Malignant Tumors of Adipose Tissue 226 (7.4) 
Malignant Tumors of Blood and Lymph 
Vessels 

344 (11.2) 

Malignant Tumors of Smooth Muscle 210 (6.8) 
Malignant Tumors of Striated Muscle 0 (0) 
Malignant Tumors of Hematopoietic 
Tissue 

0 (0) 

Gastrointestinal stromal sarcoma 138 (4.5) 
Malignant Osseous or Cartilaginous Tu-
mors 

281 (9.2) 

Gynecologic Sarcomas 58 (1.9) 
Undifferentiated/unclassified sarcomas 923 (30.1) 
Malignant Tumors of Uncertain Cell 
Type 

244 (8) 

Others** 340 (11.1) 
 *Unknown primary sites, upper and lower extremities, other ill-defined and overlapping sites, overlapping lesions 
of connective tissue, other endocrine glands, skin, peripheral nerve, bone except limbs, bone of limbs.  
** Phyllodes tumor malignant, carcinosarcoma, Mullerian mixed tumor, mesothelioma malignant, gliosarcoma, myxosar-
coma, mast cell sarcoma, histiocytic sarcoma, myofibroblastic tumor, malignant histiocytosis, rhabdomyosarcoma, pleo-
morphic rhabdomyosarcoma, embryonal rhabdomyosarcoma, malignant rhabdoid tumor, rhabdoid sarcoma, pleomorphic 
rhabdomyosarcoma 
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Fig. 1: Trend of the incidence rate of sarcoma cancer by gender 

 
According to Fig. 2, the age-standardized inci-
dence rates were higher in males than females. As 
illustrated in Fig. 3, the incidence of sarcoma 
cancer in the northwest of Iran has increased sig-
nificantly. During these 6 years, the highest 

change in the incidence of sarcoma cancer oc-
curred in Ghazvin (212.5%). In the following, the 
incidence of West Azarbaijan (168.4%), Ardabil 
(136.0%), and Gilan (114.7%) changed signifi-
cantly.  

 

 
 

Fig. 2: The trend of age-standardized incidence rates of sarcoma cancer by gender 
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Fig. 3: Percentage of 6-year changes in the incidence of sarcoma cancer by province 

 
According to Fig. 4, the north and east of Iran 
reported the highest incidence rate of sarcoma 
cancer. In Ghazvin (1.87 per 100,000) and South 

Khorasan (1.46 per 100,000) for instance, is the 
highest incidence rate.  

 

 
 

Fig. 4: Incidence rate of sarcoma cancer in 2014 
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According to Fig. 5, the majority of the patients 
were of grade 9 (unknown/undifferentiated 
grade). Regardless of tumors with grade 9, tu-

mors with grade 3, 1, 2, 4, and score 0 had the 
highest frequencies with the mentioned. 

 

 
Fig. 5: Grade of sarcoma cancer by gender 

 
In terms of tumor location, the highest frequency 
in both sexes was related to the others (unknown 
primary sites, upper and lower extremity, other 
ill-defined and overlapping sites, connective tis-
sue of all of the body, overlapping lesion of con-
nective tissue, other endocrine glands, ski, pe-
ripheral nerve, bone except limbs, bone of limbs). 
In terms of tumor morphology, the highest fre-
quency in both sexes was related to the others 
(phyllodes tumor malignant, carcinosarcoma, 
Mullerian mixed tumor, mesothelioma malignant, 
gliosarcoma, myxosarcoma, clear cell sarcoma of 
kidney, myxosarcoma, mast cell sarcoma, follicu-
lar dendritic cell sarcoma, meningeal carcinoma-
tosis, histiocytic sarcoma, myofibroblastic tumor, 
malignant histiocytosis, rhabdomyosarcoma, ple-
omorphic rhabdomyosarcoma, embryonal rhab-
domyosarcoma, alveolar rhabdomyosarcoma, 
malignant rhabdoid tumor, rhabdoid sarcoma, 
mixed type rhabdomyosarcoma, pleomorphic 
rhabdomyosarcoma). Category 6. Malignant Tu-

mors of Striated Muscle and 7. Malignant Tu-
mors of Hematopoietic Tissue were equal to ze-
ro. 
 
Discussion 
 
In the present study, we performed a population-
based epidemiological analysis of elderly Iranian 
patients with STS and BS from 2009 to 2014. 
The incidence of sarcoma is higher in elderly men 
in Iran. In men, the highest incidence is in the 
age group of 80-100 yr, and in women in the age 
group of 65-69 yr. Although the incidence is 
higher in men, the age of onset in women is 
lower than in men. Most tumors in the elderly are 
STS type. The incidence of this cancer has 
increased significantly in the northwest of Iran, 
and in general, the north and east of Iran have 
reported the highest incidence of sarcoma. The 
majority of Iranian elderly have shown grade 9 
sarcoma (unknown, differentiated). Occurrence 
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of tumors with others were seen more. In terms 
of morphology, most of the tumors are of other 
types. 
Based on our results, an increasing trend of age-
standardized incidence rates of sarcoma cancer 
was observed in 2011. We think that maybe the 
reason for this increase is the start of cancer 
registries in Iran; And due to more investigation 
and screening in the registries, this increase has 
been seen. 
According to the results obtained in our investi-
gation, such cancer shows more prevalence 
among male Iranian’s elderly. Such a result is in 
agreement with that of an earlier investigation 
conducted in Iran (11). A noticeable inconsisten-
cy is observed in the predominance of sarcoma 
incidence in males over that in females and vice 
versa. In this respect, in Shanghai, Chinese fe-
males and males showed a similar incidence rate 
of sarcoma (12). Nonetheless, according to an 
investigation carried out in Taiwan, bone sar-
coma was more incident among men (19). By 
contrast, the investigations carried out in China, 
Ireland, and European Union countries reported 
more sarcoma cases in females (20, 21). The rea-
son for higher sarcoma incidence among females 
in these investigations has been ascribed to the 
more frequency of the events occurring in their 
breasts and genital organs (uterus). In addition, 
most of the diagnosed cases of a subtype, such as 
leiomyosarcoma, predominantly take place in the 
female uterus and genital organs (11). Apparently, 
a higher risk of developing sarcoma is expected 
in elderly people. This is attributable to a variety 
of physiological changes as well as their potential-
ly compromised immune systems  (11).  After the 
age of 50, the incidence of sarcoma is greatly in-
creased, and thus, the increasing population of 
older adults may potentially contribute to such an 
increased incidence (22). 
A tumor grade affects the patients’ outcomes sig-
nificantly. Moreover, it is directly associated with 
total survival and disease-free survival in patients 
suffering from cancer. Additionally, compared to 
the tumors of unknown grades, those featuring a 
known grade are more manageable. As a result, 
we classified the sarcoma patients by their tumor 

grades. The cases investigated in this research 
were predominantly of undifferentiat-
ed/unknown grades. These results are in good 
agreement with those of the Surveillance, Epi-
demiology, and End Results (SEER) study (23). 
This program is administered by the National 
Cancer Institute (NCI). This program is designed 
to collect and record information about cancer 
patients in the United States of America. Never-
theless, according to the SEER program results, 
sarcomas of unknown mixed grades are dispro-
portionate to other grades and instead might ex-
hibit a rare disproportionate subset of sarcoma 
tumors, which are graded insufficiently and, as a 
result, are potentially managed inadequately. 
The most significant finding of our investigation 
was the proportion of patients characterized by 
an unknown grade. Histologic analyses and prop-
er grading are regarded as crucial stages of the 
diagnostic workup for sarcoma. This is because 
they are considered the most significant risk fac-
tors for various disease outcomes. An earlier in-
vestigation approved the same result (24). An-
other research reporting the same result claims 
that the crucial parameters related to an increased 
chance of having an unknown grade are the tu-
mors belonging to the “other” primary site and 
the “other” histological subtype. The “other” his-
tologic subtype is composed of at least 20 very 
rare types of tumors, each of which accounts for 
less than 0.5% of soft tissue sarcoma. The grad-
ing and diagnosis of such very rarely-reported 
tumors necessitate multidisciplinary expertise 
(25). Furthermore, the tumors featuring an un-
known grade are characterized by local spread, 
unknown size, and status of the lymph node. 
One of the reasons for the comparatively high 
proportion of soft tissue sarcoma with unknown 
grades observed in large national databases can 
be the fact that such tumors do not demand a 
grade to guide treatment decisions (24). Nonethe-
less, the patients suffering from tumors of un-
known grades may remain undertreated and are 
1.5- and 2.6-fold more likely to not undergo radi-
ation therapy and surgery, respectively, when dif-
ferent risk factors are considered (26). The tu-
mors characterized by an unknown grade may 
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not be a proportional mixture of other grades. 
Instead, they indicate a rarely-observed dispro-
portionate subset of sarcoma tumors, which are 
not graded adequately and, as a result, potentially 
managed poorly. 
Given the heterogeneous composition of Iran’s 
population (composed of different races, such as 
Turks, Persians, Balochs, Kurds, and Arabs) and 
the different lifestyles and potential genetic fea-
tures, the difference between the incidences of 
different people can be affected by the above 
facts. Besides, the genetic-environmental varia-
bles and population heterogeneity that may serve 
as potential factors contributing to the provincial 
incidence rates, these rates can also be affected as 
a result of different protocol capabilities (11). For 
instance, the economically poor statuses of Sistan 
and Baluchistan, and Bushehr provinces may also 
affect their provincial registration systems. The 
lower rates recorded for sarcoma incidence in 
these provinces could be resulting from the poor 
capacity of their provincial cancer registrations. 
Thus, these confounding parameters may result 
in decreased incidence of malignancy, and there-
fore, such registration facilities ought to be en-
hanced to estimate the nationwide incidence of 
malignancy more accurately. Other contributing 
variables, including economic and cultural status 
and climatic and environmental conditions, can 
also contribute to the differences observed be-
tween incidence rates (27). 
The present research is faced with several con-
straints, such as the ones associated with the Ira-
nian National Cancer Registry (INCR) database 
because it did not gather the data on local recur-
rence or surgical margins, patient comorbidities, 
climatic conditions, and some confounding data. 
In addition, the grouping of histological types 
prevented us from commenting on more than 80 
subtypes of sarcoma. Nevertheless, such group-
ing assisted us in providing general epidemiologic 
information on sarcoma. In addition, some of the 
other limitations of the present investigation in-
clude the differences observed in diagnoses in 
various geographical regions across the country 
and the accuracy of data recording. Despite the 
cited limitations, the present research has provid-

ed a thorough update on the sarcoma epidemiol-
ogy in the elderly population of Iran. 
 
Conclusion 
 
Even though such sarcoma is more prevalent in 
elderly men, its incidence was also observed in 
lower-aged female groups. In addition, the inci-
dence rate of BS was lower in comparison with 
that of STS, and the patients often exhibited an 
unknown degree of sarcoma. Different provinces 
showed noticeable differences in sarcoma occur-
rence. According to the mentioned cases and the 
prevalence of sarcoma in the elderly population 
of Iran, it is suggested to pay more attention to 
changing the lifestyle, especially in this popula-
tion, to encourage the elderly to do physical ac-
tivities, pay attention to their diet, and to pay at-
tention to the state of their diseases. Chronic dis-
eases of this population, especially diabetes and 
high blood pressure, can reduce other complica-
tions and health problems of the elderly. Encour-
aging early screening as well as providing access 
to health care as well as educating and informing 
them can help to reduce various diseases as well 
as the risk factors of these diseases. It is recom-
mended to carry out more investigations to study 
the survival rate of elderly people suffering from 
two types of BS and STS and the etiological pa-
rameters potentially contributing to sarcoma in-
cidence during old age in various provinces. 
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