Int ] Cancer Manag. 2021 May; 14(5):e110504. doi: 10.5812/ijcm.110504.

Published online 2021 June 15. Research Article

Sarcomas Epidemiology in Iran: Analysis of Data from Iranian
National Cancer Registry between 2009 and 2014

Leila Asef-Kabiri', Afshin Moradi?, Maryam Khayamzadeh !and Mohammad

Esmaeil Akbari @

! Farid Moradian

!Cancer Research Center, Shahid Beheshti University of Medical Sciences, Tehran, Iran
2Department of Pathology, Faculty of Medicine, Shahid Beheshti University of Medical Sciences, Tehran, Iran

"Corresponding author: Cancer Research Center, Shahid Beheshti University of Medical Sciences, Tehran, Iran. Email: profmeakbari@gmail.com

Received 2020 October 21; Revised 2021 January 03; Accepted 2021 January 04.

Abstract

Background: Sarcomas are a wide group of tumors with a mesenchymal origin, accounting for 1% of all adult malignancies.
Objectives: This study examined the incidence rates and distribution patterns of morphological subtypes and primary sites of soft
tissue and bone sarcomas in a 6-years period in the total population of Iran.

Methods: The data was retrieved from the Iranian National Cancer Registry (INCR). A total of 14630 patients were identified with
either bone or soft tissue sarcoma during 2009 - 2014. The morphological and topographical classifications were based on the ICD-
0-3 and World Health Organization (WHO) guidelines. The crude and age-standardized incidence rates (ASIR) were calculated.
Results: The combined crude incidence was calculated 3.2/100,000, and for STS and BS was 2.7 and 0.5 per 100,000 individuals,
respectively, increasing with the age. Among the patients, 16.47 and 83.53% of cases had BS and STS, respectively with male predilec-
tion. The ASIR calculated 2.8 and 2.6 for STS and 0.51 and 0.37 for BS in males and females, respectively. Sarcoma, osteosarcoma,
leiomyosarcoma, liposarcoma, and spindle cell sarcoma were the most common morphologies. The connective tissue of the lower
limb, long bone of the lower limb, skin, and uterus were the most frequent primary tumor sites. The majority of tumors were of
unknown/undifferentiated grade (grade 9), then grade 3, 1, 2, 4, and score 0 had the highest frequencies, respectively. The highest
ASIR of sarcoma was detected in Khuzestan, Kohgiloyeh and Boyer-Ahmad, Isfahan, Tehran, Fars, and Khorasan Razavi provinces.
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Analysis of the incidence trends showed a slight increase over the study period.
Conclusions: These findings can help better diagnose and management of sarcoma patients throughout Iran.

1. Background

Sarcomas, a heterogeneous group of tumors of mes-
enchymal origin, are relatively rare types of malignancies
with a fairly high mortality rate (1). These tumors account
for less than 1% of all adult cancers and constitute approxi-
mately 21% of all diagnosed pediatric solid tumors (2). Sar-
comas can affect any age group with a higher incidence
in young and adolescent population and their occurrence
is not limited to a specific anatomic site (2, 3). These tu-
mors represent a wide range of malignancies that compli-
cate their study, diagnosis, and treatment. In this regard,
more than 70 distinct histologic sarcoma subtypes have
been characterized (4). Although these malignancies can
originate from any location in the body, commonly are cat-
egorized into 2 main groups: (1) soft tissue sarcomas (STS),
and (2) bone sarcomas (BS) (2). As the name implies, STS
mainly affect the soft tissues of the body including differ-

ent muscles, blood vessels, joints, nerves, and fat as well
as skin tissues. However, BS can involve bone and cartilage
structures throughout the human body.

There are numerous pieces of evidence indicating that
cancer incidence and its associated mortality are rapidly
growing worldwide (5). It has been demonstrated that the
distribution trends of different types of cancers, including
sarcomas, substantially varies across countries and within
each countyaswell (5). In thisregard, the analysis of 45,568
incident cases diagnosed during 1995 to 2002 by a multi-
institutional international study in Europe revealed a total
crude incidence of sarcomas of 5.6 per 100,000 individu-
als per year with an estimated 27,908 new cases per year in
the EU27 countries (6). Furthermore, based on the results
of the Surveillance, Epidemiology, and End Results (SEER)
program from 2002 to 2015 in the United States, a total
number of 78,527 cases of sarcomas were identified which
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showed an overallincidence of 7.1 cases per 100,000 people
(7). Another study thatinvestigated the incidence and mor-
tality of sarcomas in Shanghai from 2002 to 2015, demon-
strated an age-standardized the incidence rate (ASIR) of 3.4
per 100,000 people (8). It is obvious that there is a dif-
ference in incidence of sarcomas among these countries.
The reasons for this are quite complex and may depend
on different environmental, lifestyle, socioeconomic, ge-
netic, and cultural factors (1, 9, 10). Collectively, via better
knowledge of the incidence, prevalence, and distribution
patterns of sarcomas, it will be possible to provide better
health cares to improve outcomes for patients who suffer-
ing from these malignancies and implement proper mea-
sures to steer away from the risk factors involved in sarco-
mas development.

2. Objectives

According to the literature, only a limited number of
studies have been conducted in Iran to investigate the
epidemiology and incidence of cancer. Likewise, little is
known about the epidemiological distribution and inci-
dence of different types of sarcomas at the national and
provincial levels in Iran. Therefore, the present study was
aimed at providing data on the incidence rates and distri-
bution patterns of morphological subtypes and primary
sites of both soft tissue and bone sarcomas in a 6-year pe-
riod (2009 - 2014) in the total population of Iran.

3. Methods

In this study, the data on patients with cancer who
were diagnosed with sarcoma from 2009 to 2014 was re-
trieved from the Iranian National Cancer Registry (INCR)
which collects cancer registry data from 33 provinces na-
tionwide. Provincial data were collected by local cancer
registries under the observation of Chief Medical Univer-
sities in Iran, covering somehow the total Iranian popula-
tion (more than 90%). The collected data were submitted
to INCR, pooled together and de-identified, and were ana-
lyzed for this study. The provided data included patients’
names, ID numbers, age, gender (female or male), date of
birth, residential province, and year of diagnosis, as well
as tumor location, morphology, and grade of the tumor.
The various aspects of this study complied with the ethi-
cal standards and were approved by the Ethical Commit-
tee of Shahid Beheshti University of Medical Sciences. Of
note, the included subjects were those only who meet the
morphologic criteria for soft tissue sarcoma (STS)and bone
sarcoma (BS) based on the classifications purposed by the
International Agency for Research on Cancer (IARC) (11). Ac-
cordingly, after data cleaning, 14630 cases out of initially

19868 identified patients were found to be eligible and in-
cluded in the present study.

All the cancer cases were categorized based on the
morphological types and primary site of the tumor and
were coded according to the 3rd revision of the stan-
dard International Classification of Diseases for Oncology
(ICD-0-3) and WHO classification 2018 (12-14). The mor-
phological subtypes of the soft tissue sarcoma were iden-
tified by ICD-O-3 M 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. The morphological subtypes of
the bone sarcoma were identified by M codes 8800-8920,
9040-9044, 9120-9133, 9150, 9170, 9180-9250, 9260-9261,
9310, 9364, 9370, 9540-9581 and etc. The ICD-O-3 codes CO0-
C80 (except C40.0-41.9) and C40.0-41.9 were assigned to
STS and bone tumors, respectively based on their anatomic
site of origin.

The incidence rates were calculated as the number of
new cases in a period of 1 year divided by the estimated
resident mid-year Iranian population reported by the Ira-
nian Bureau of Statistics and expressed as the number per
100,000 people. Furthermore, age-standardized incidence
rates (ASIR) for both STS and BS (with 95% CI) were calcu-
lated by adjusting for the age distribution of the total Ira-
nian and Segi’s World Population. Proportions of STS and
BS were calculated by dividing the number of cases with
STS or BS by the total diagnosed cases. The proportions
of each morphological subtype were also determined as
a percentage of all STS or BS diagnoses for each year from
2009 to 2014. Additionally, incidence rates were presented
by age at diagnosis and were grouped into 3 age cohorts
from 0 to 14, 15 - 64, and 65+ years. For further analysis, the
patients were grouped in 5 years age cohorts from 0 to 4,
4-9,and 10 - 14 up to 80 years. Collectively, the identified
sarcoma cases were examined for 118 different morpholo-
gies, 117 different tumor locations, and for 6 different tu-
mor grades including score 0, grade 1, 2, 3, 4, and 9, with
regards to patients’ sex and abovementioned age cohorts,
and finally, the respective incidence rates were obtained ac-
cording to these variables. All analyses were conducted us-
ing Statistical Package for the Stata Corp. 2019 (Stata Sta-
tistical Software: release 16. College Station, TX: Stata Corp
LLC).

4. Results

Atotal number 0f 14630 cases with either STS or BS were
identified nationwide between 2009 and 2015. The cases
were examined for 117 different locations, 118 different mor-
phologies, and 6 different tumor grades including scores
0, grade 1, 2, 3, 4, and 9, in this study. The overall median
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age of the patients was 47 [IQR 28-62] years. However, the
median age of STS cases was 50 [IQR 33-64], and the me-
dian age of BS patients was 25 [IQR 17-41] years. Stratifica-
tion of cases into three age categories (0 - 14, 15 - 64, and
65 +) showed that most of the cases were aged between
15 and 64 (71.3%) (Table 1). As shown in Table 1, 47.8 and
52.2% of the sarcoma cases were females and males, respec-
tively. According to the results, regardless of the age and
sex of the patients, almost similar incidence rates were ob-
served in each year over the study period, however; it is
obvious that the incidence rate was slightly decreased in
2011 (Table 1). Based on our findings (Table 2), bone sarco-
mas comprised 16.47% of the cases, while soft tissue sar-
comas were accounted for 83.53% of detected cases dur-
ing the 6 years of analysis. As shown in Table 1, the an-
nual crude incidence rates by gender and the total annual
crude incidence rates were calculated in this study. The to-
tal combined crude incidence over the study period was
obtained 3.2 per 100000 people. The age-standardized in-
cidence rates were higher in males than females (Table 2).
According to Table 2, the majority of the cases (10948) were
of grade 9 (unknown/undifferentiated grade). Regardless
of tumors with grade 9, tumors with grade 3, 1, 2, 4, and
score 0 had the highest frequencies with the mentioned
order. As presented in Table 3 Si, the sarcoma, osteosar-
coma, leiomyosarcoma, liposarcoma, spindle cell sarcoma,
and Ewing sarcoma were responsible for the majority of
the phenotypes. Furthermore, based on the results sum-
marized in Table 3 S2, the connective tissue of the lower
limb, long bone of lower limb, skin and uterus, specif-
ically formed the 4 most common primary tumor sites,
respectively. However, bronchus and lung, bone (except
limbs), long bones joint and cartilages, and pelvic bones
were found as primary sites for sarcoma development with
the least frequencies.

The age-specific incidence rates revealed that the inci-
dence of sarcoma was increased with age (Figure 1A). We
also examined the morphological and topographical dis-
tribution patterns of both STS and BS based on the age-
standardized incidence rate (ASIR) analysis. Accordingly,
the overall ASIR of STS and BS was found to be 2.7 [95% CI
2.6,2.9]and 0.44 [95% CI 0.41, 0.47] per 100,000 people per
year, respectively for the study period (Table 2). Based on
the results, the ASIR for STS in male and female were 2.8
[95% CI2.6,3.0]and 2.6 [95% CI2.4,2.8] per100,000 individ-
uals, respectively, while the ASIR for BS was 0.51[95% CI 0.47,
0.56] and 0.37[95% CI 0.33, 0.40] in males and females, re-
spectively (Table 2). The trends of ASIR of sarcoma are also
illustrated in Figure 2. According to these results, a male
preponderance was observed, and the total ASIR increased
from 2.7[95% CI2.4,3.0]in 2010 t03.9 [95% CI3.5,4.3]in 2011
per 100000 Iranian population. However, the total ASIR
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was only slightly increased from 2009 to 2014 from 3.1[95%
CI2.8,3.5]t03.2[95% CI2.7,3.7] per 100000 people.

The provincial age-standardized incidence rate of sar-
coma is also provided in Figure 3. Although the dis-
tribution patterns of the sarcoma patients varied at the
provincial level over the study period, the highest ASIR
for sarcomas belonged to Khuzestan, Kohgiloyeh and
Boyer-Ahmad, Isfahan, Tehran, Fars, and Khorasan Razavi
provinces; however, ASIR of sarcomas was at the lowest
level in Booshehr, Zanjan, and Hormozgan provinces in
the 6-years of analysis. The details of the age-adjusted in-
cidence rates of sarcoma in each province by the year are
provided in S3.

As presented in Figure 1A, the total incidence of sar-
coma is increased by increasing age. Furthermore, based
on Figure 1B, the ASIR of sarcoma was higher among the
> 65 years group compared to the other age categories.
However, since the category aged 15 to 64 contributes to
the main part of the total population, thus the number of
sarcoma cases aged 15 to 64 is higher than the other 2 cate-
gories.

5. Discussion

In the present study, we performed a population-based
epidemiological analysis of both STSand BS patientsinIran
from 20009 to 2014 for the first time.

Numerous studies have been conducted to study sar-
coma incidence worldwide. Although it has been shown
that sarcomas account for only 1% of all tumors, but the in-
cidence rate of sarcoma varies in different countries or dif-
ferent regions within a country (15). In this regard, the re-
sults of the PARECARE project, an investigation conducted
in the EU27 countries, revealed a total crude incidence rate
of 5.6 per 100,000 individuals for sarcomas in the sub-
jected European countries (6). More recently, the results of
the SEER program (2002 - 2015) showed a crude incidence
of 7.1 per 100,000 in the United States (7). Another study
conducted in Shanghai assessed the incidence of sarcoma
from 2002 to 2015 and demonstrated a crude incidence
rate of 5.3 per 100,000 individuals (8). As it is obvious, the
incidence rates of sarcoma in the above-mentioned stud-
ies are substantially higher than that corresponding rate
found in the present study (crude incidence of 3.2). How-
ever, in line with the findings of the PARECARE project
and the results of Shanghai study, approximately 84 and
16% of the cases were soft tissue sarcomas and bone sar-
comas, respectively. A male preponderance was noted in
our study. The literature review showed remarkable in-
consistency in the male to female predominance and vice
versa in sarcoma incidence. In this regard, the incidence
of sarcoma was found to be similar in males and females
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Figure 1. A, The age-specific incidence of sarcomas over the study period; and B, age-standardized incidence rate per 100,000 of sarcoma, 2009 - 2014.
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Table 1. Incidence of Sarcomas in Iran 2009 - 2014 by Diagnosis Year (n =14,630)

Incidence Rate

Diagnosis (y) Cases (n) Age[i\(’l)e;]ian Age, % [95% I Gen[(;e;%%cll}q ale CR per100,000
15 - 65 year > 65 year [95% CI]
2009 2,146 45[26-61] 70.9[69.0,72.8]  20.0 [18.4,21.8] 51.3[49.2,53.4] 2.91 31[2.8,3.5]
2010 2,047 45[28-62] 71.9[69.9,73.9] 19.9 [18.2,21.7] 53.1[50.9,55.2] 2.75 2.7[2.4,3.0]
2011 2,723 46 [28-62] 71.5[69.8,73.2] 22.0 [20.5,23.6] 52.6[50.7,54.5] 3.62 3.9[3.5,43]
2012 2,686 47(28-62] 70.9[69.2,72.7] 211[19.6,22.7] 52.9[51.0,54.8] 3.53 3.7[33,41]
2013 2,590 48[29-62] 71.7[69.9,73.4] 20.7[19.2,22.4] 51.3[49.4,533] 336 3.5([2.9,4.0]
2014 2,438 48[30-62] 71.2[69.4,72.9] 21.4[19.8,23.0] 51.5[49.5,53.5] 312 32(2.737]
Overall 14630 47[28-62] 71.4[70.6,72.1] 20.9[20.3,21.6] 52.1[50.3,53.9] 3.22 3.2[3.0,3.5]
Table 2. Numbers, Percentages, and Age-Standardized Incidence Rates of Sarcomas Based on the Type, Diagnosis Year, and Tumor Grades
ASIR per 100,000
Variables No. (%)
Female Male Both

Overall 14630 (100) 3.0([2.8,3.2] 33[3.1,35] 3.2[3.0,35]

Bone sarcoma 2410 (16.47) 0.37[0.33,0.40] 0.51[0.47, 0.56] 0.44[0.41,0.47]

Soft tissue sarcoma 12220 (83.53) 2.6[2.4,2.8] 2.8[2.6,3.0] 2.7[2.6,2.9]
Time period

2009 2,146 (14.67) 2.9[2.5,33] 33[2.9,3.7| 3.1([2.8,3.5]

2010 2,047 (13.99) 2.5(2.2,2.9] 2.8[2.5,3.2] 2.7[2.4,3.0]

2011 2,723 (18.61) 3.6[3.2,4.] 4.2[3.7,4.7] 3.9(35,43]

2012 2,686 (18.36) 3.4(3.1,3.8] 4.0(3.5,4.5] 3.7(33,41]

2013 2,590 (17.70) 3.3[2.8,3.8] 3.6[2.9,43] 3.5(2.9,4.0]

2014 2,438 (16.66) 3.0[2.6,3.5] 33[2.7,3.9] 3.2[2.73.7]
Grading

0 41(0.3) < 0.01[< 0.01,0.01] 0.02 [< 0.01,0.03] 0.01[< 0.01,0.22]

1 1302(8.9) 0.28[0.24,0.31] 0.27[0.23,0.30] 0.27[0.24,0.30]

2 601(4.1) 0.12[0.10, 0.14] 0.13[0.10, 0.15] 0.12[0.10, 0.14]

3 1473 (10.1) 0.28[0.24,0.32] 0.36[0.31,0.41] 0.32[0.28,0.35]

4 265 (1.8) 0.04[0.03,0.06] 0.05[0.04, 0.07] 0.05[0.04,0.06]

9 10948 (74.8) 2.21[2.11,2.44] 2.50[2.32,2.74] 2.42[2.23,2.51]

Abbreviation: ASIR, age-standardized Incidence rate.

in Shanghai, China (8). However, a study conducted in
Taiwan revealed a male predominance in the incidence of
bone sarcoma (16). In the contrast, female predilection
has been reported by the studies conducted in EU27 coun-
tries, Ireland, and China (6, 17, 18). The female predilection
in these studies has been attributed to the higher num-
ber of incidents that occurred in feminine genital organs
(uterus) and breasts and more patients with subtypes like
leiomyosarcoma, which occurs mainly in female genital
organs and uterus.

Different incidence rates for STS and BS have also been
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reported similar to the corresponding rates reported for
sarcomas of all types. In this study, the total combined
crude incidence rate, the crude incidence rates for STSs
and BS were found 3.2, 2.7, and 0.44 per 100,000 individu-
als, respectively. Moreover, the age-standardized incidence
rates of 2.8 and 2.6 per 100000 for STS, and 0.51 and 0.37
per100000 for BS were obtained for males and females, re-
spectively. Similar to our results, age-standardized rates of
2.8 and 0.6 were found for STS and BS, respectively in the
Shanghai study (8). However, different age-standardized
rates have been reported by the studies from EU27 coun-



Asef-Kabiri L et al.

Table 3. The Age-Standardized Incidence Rate of Sarcomas Based on Histological Subtypes and Primary Tumor Locations Through the 6-Years Study Period

ASIR per100,000
Variables No. (%)
Female Male Both

Histological group
Sarcoma 1,284 (8.78) 0.29[0.27,0231] 0.32[0.30,0.34] 030[0.28,0.32]
Osteosarcoma 1,038 (7.10) 0.21[0.18, 0.24] 0.28[0.24,0.32] 0.25[0.22,0.27]
Leiomyoma sarcoma 959 (6.56) 0.37[0.34, 0.40] 0.11[0.09, 0.13] 0.24[0.21,0.26]
Liposarcoma 929(6.35) 0.19 [0.17,0.21] 0.26[0.24, 0.28] 0.23[0.21,0.25]
Spindle cell sarcoma 904 (6.18) 0.17[0.14, 0.19] 0.22[0.18,0.27] 0.19 [0.17, 0.22]
Ewing sarcoma 725 (4.96) 0.12[0.10, 0.14] 0.17[0.15, 0.19] 0.15[0.13,0.17]
Malignant fibrous histiocytoma 652 (4.46) 0.12[0.14, 0.18] 0.20[0.17,0.23] 0.16 [0.14, 0.18]
Chondreosarcoma 592 (4.05) 0.11[0.08, 0.13] 0.17[0.14, 0.20] 0.14[0.12,0.16]
Dermatofibrosarcoma 580 (3.96) 0.11[0.09, 0.13] 0.11[0.08, 0.13] 0.11[0.09, 0.12]
Gastrointestinal stromal sarcoma 447(3.05) 0.09[0.07, 0.11] 0.11[0.09, 0.14] 0.10 [0.08, 0.12]
Kaposi sarcoma 443(3.03) 0.05[0.03, 0.06] 0.17[0.13,0.20] 0.11[0.09, 0.13]
Desmoplastic small round cell tumor 392(2.68) 0.08[0.06, 0.10] 0.11[0.08, 0.14] 0.09[0.07,0.12]
Mesothelioma malignant 384 (2.62) 0.07[0.05, 0.09] 0.08[0.06,0.10] 0.08[0.06,0.09]
Malignant peripheral nerve sheath tumor 384(2.62) 0.07[0.05,0.09] 0.09[0.07, 0.11] 0.08[0.06,0.09]
Malignant tumor spindle cell type 365 (2.49) 0.08[0.06, 0.11] 0.09[0.06, 0.11] 0.09 [0.07, 0.10]
Synovial sarcoma 342(234) 0.08[0.06,0.09] 0.11[0.09, 0.13] 0.09[0.08, 0.11]
Fibro sarcoma 308 (2.1) 0.07[0.60,0.09]  0.07[0.06,0.09] 0.07[0.62,0.08]
Giant cell sarcoma except of bone 266 (1.82) 0.04[0.03, 0.05] 0.08[0.05,0.10] 0.06 [0.04, 0.07]

Primary tumor location
Connective tissue of lower limb 1,500 (10.25) 0.28[0.24,0.31] 0.34[0.30,0.38] 0.31[0.28,0.33]
Long bone of lower limb 1,320 (9.02) 0.21[0.19, 0.24] 0.28[0.25,0.32] 0.25[0.22,0.27]
skin 1,110 (7.59) 0.20[0.17,0.23] 0.29[0.25,0.32] 0.24[0.22,0.27]
Uterus 904 (6.18) 038[034,0.42]  0.00[0.00,0.00] 0.19[0.17,0.21]
Unknown primary sites 742 (5.07) 0.13[0.10, 0.15] 0.16[0.13, 0.19] 0.15[0.12,0.17]
Connective tissue of upper limb 638 (4.36) 0.10 [0.08, 0.11] 0.18[0.15, 0.21] 0.14[0.12,0.15]
Connective and other soft tissues 439 (3.00) 0.07[0.05, 0.09] 0.12[0.10, 0.15] 0.10 [0.08, 0.12]
Heart, mediastinum and pleura 430 (2.94) 0.06 [0.05, 0.08] 0.11[0.09, 0.14] 0.09[0.07, 0.11]
Connective tissue of pelvis 417(2.85) 0.07[0.06,0.09] 0.09[0.07,0.12] 0.08[0.07, 0.10]
Retro peritoneum 406 (2.78) 0.08[0.06, 0.10] 0.12[0.09, 0.14] 0.10[0.08, 0.12]
Connective tissue of thorax 352(2.41) 0.08[0.06, 0.10] 0.12[0.09,0.14] 0.10[0.08,0.12]
Pelvic bones 331(2.26) 0.04[0.05, 0.07] 0.07[0.06, 0.09] 0.06[0.05, 0.07]
Long bones, joints and cartilages of upper 314 (2.15) 0.04[0.03,0.06] 0.07[0.05,0.08] 0.05[0.05, 0.06]
limbs
Bone except limbs 313(2.14) 0.05[0.02, 0.07] 0.07[0.05,0.09] 0.06 [0.04, 0.07]
Bronchus and lung 295(2.02) 0.06[0.04, 0.08] 0.06[0.04, 0.08] 0.06[0.05,0.07]

Abbreviation: ASIR, age-standardized Incidence rate.
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Figure 2. The trends of the age-standardized incidence rate (ASIR) of sarcomas per 100,000 populations in the total population and by gender during the period between

2009 and 2014 in the Iranian population.

tries (3.3 - 4.7/100000), Taiwan (5.62/100000), Switzerland
(4.47/100000), Ireland (4.48/10000), and three European
regions (4.58/100000 for males and 5.12/100000 for fe-
males) (6,17,19-21).

Additionally, there was an obvious difference in inci-
dence rates of sarcomas based on their morphology and
topology. As presented in Table 3, St and S2, limbs were the
most common locations for sarcoma development. Sim-
ilar findings have also been reported by the PARECARE
project and in Taiwan, Ireland, and China studies (6, 17-19).
The abdomen and retroperitoneum were the second most
common site for sarcoma among our patients, which was
in line with the China study (18). Regardless of primary
tumor sites, there are various histological subtypes of sar-
comas. In this regard, more than 70 histotypes have been
attributed to soft tissue sarcomas (9). Understanding the
distribution of sarcoma histotypes as well as primary sites
for tumor development is necessarily essential for better
management of patients with tumor (22). For example, a
unique histological subtype of sarcoma in different sites
may need entirely different treatment modalities. Initially,
we found that sarcoma of NOS was the most common his-
totype which was followed by osteosarcoma, leiomyosar-
coma (uterus and non-uterus leiomyosarcoma), liposar-
coma, spindle cell sarcoma, and Ewing sarcoma. How-
ever, the age-standardized analysis showed that sarcoma
of NOS, leiomyosarcoma, liposarcoma, spindle cell sar-
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coma, osteosarcoma, and malignant fibrous sarcoma was
the most common histological subtypes (Table 3). Like-
wise, sarcoma of NOS was found as the most common his-
tological subtype in studies from United States, Shanghai,
Switzerland, China, and Austria which was followed differ-
entially by leiomyosarcoma, liposarcoma, gastrointestinal
sarcoma, or malignant fibrous sarcoma (7, 8, 18, 20, 23).
It is obvious that the histological classification based on
age-standardized analysis was closely compatible with the
findings of the abovementioned studies. It seems that this
can be due to that in the mentioned studies only the age-
standardized analysis was performed.

It has been shown that the tumor grade has an im-
portant impact on patients’ outcomes and directly associ-
ated with overall survival and disease-free survival in pa-
tients with cancer. Moreover, tumors with known grades
can be managed better than those with unknown grades.
Therefore, sarcoma patients in our study were classified
based on the tumor grades. Strikingly, most of the cases
in this study were of unknown/undifferentiated grades
(74.83%), which was followed by grade 3 (10.07%), grade
1 (8.90%), grade 2 (4.11%), grade 4 (1.81%), and grade 0
(0.28%), respectively. The same results were also obtained
by age-standardized analyses. In the same way, in the
SEER study, 42.2 % of the identified patients were of un-
known/unspecified grades (7). However, the results of
the SEER program revealed that sarcomas with unknown
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Figure 3. The trend of the age-standardized incidence rate (ASIR) of sarcoma per100,000 populations at the provincial level with a 6-year interval from 2009 to 2014, by gender.
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grades are not a proportional mixture of other grades but
instead may represent disproportionately rare subtypes of
sarcoma tumors that are being inadequately graded and
subsequently, possibly inadequately managed.

We also calculated sarcoma incidence analysis at the
provincial level. As shown in Figure 1, the highest
age-standardized the incidence rates for males and fe-
males were observed in Khuzestan, Kohgiloyeh and Boyer-
Ahmad, Isfahan, Tehran, Fars, and Khorasan Razavi. Ac-
cordingly, there is a remarkable difference in incidence of
sarcomas among different provinces in Iran. Similar to our
findings, different rates for sarcoma incidence have been
shown in different provinces of Austria (23). However, the
ASIR of sarcoma in different provinces of Iran were higher
than the corresponding rates obtained by the mentioned
study. Since the composition of the Iranian population is
heterogeneous (consists of different races including Fars,
Turk, Arab, Baloch and Kurd), and their lifestyles and poten-
tially genetical traits differ from each other, thus this could
probably influence the difference in incidence rates of dif-
ferent provinces. Despite the population heterogeneity
and genetic-environmental variables which might poten-
tially affect the provincial incidence rates, it can also arise
from the different capability of the provincial registration
systems. For example, Bushehr and Sistan-Baluchestan are
poor provinces; thus the low incidence rate of sarcoma
observed in these states could be due to the less capable
of provincial cancer registry. Therefore such confounders
can result in the underestimated incidence rates and reg-
istration facilities should be improved to accurately eval-
uate the incidence of malignancies throughout the coun-
try. Other variables including cultural, and economical sta-
tus, as well as environmental, and climate conditions may
also have effect on different incidence rates (10). More-
over, we found that trends in incidence rate only slightly
changed over the study period (Table 2 and Figure 2), which
was also demonstrated in the Taiwan study. In the con-
trast, the incidence rates were significantly changed in the
Australian study over the 10 years study period. Based on
the observation (Figure 2), a drop was observed in the inci-
dence rate in 2010, while somehow continued to increase
in the next years. Since in the early years that the Iranian
Cancer Registry launched, the enrollment of patients were
mainly pathology-based registry, while it was shifted to-
ward population-based registry in the latter years, there-
fore the drop and rise in the incidence trends might be in-
dicative of the accuracy of cancer statistics.

As mentioned previously, the patients in this study
stratified into 3 age categories (O - 14, 15 - 64, and > 65).
Our findings showed that incidence age-standardized in-
cidence rates were increased with the age, with a peak
at > 65 years (Figure 1). In accordance with these find-
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ings, higher incidence rates were observed in the > 65 age
group in Australia, Shanghai, Japan, EU27 countries, and
Ireland (6, 8,17, 24, 25). Taken together, these findings indi-
cated that, although there are some differences in the inci-
dence of sarcomas between countries, somehow a similar
pattern of incidences maybe existed among different age
groups. Moreover, it seems that because of different physi-
ological changes and probably compromised immune sys-
tem, elderly people are at higher risk to develop sarcoma.

5.1. Conclusion

The present study is the first study that has provided
a comprehensive understanding of the incidence, histo-
logical subtypes, and primary tumor locations of STS and
BS nationwide and at a provincial level in Iran over a 6-
year period (2009 - 2014). The crude and age-standardized
incidence rates were compared to the values reported by
other studies. Based on the findings, the incidence rates for
STS and BS were comparable to those of international inci-
dence rates. The distribution of morphological and topo-
graphical patterns was somehow similar to those of inter-
national patterns. Remarkable differences were observed
for sarcoma incidence between different provinces. Fur-
ther studies should be done to investigated patients’ sur-
vival as well as etiological factors which may influence sar-
coma incidence in different provinces.

Acknowledgments

This work was carried out at Cancer Research Center,
Shahid Beheshti University of Medical Sciences, Tehran,
Iran.

Footnotes

Authors’ Contribution: Leila Asef-Kabiri, conception,
design, data analysis, writing - original draft of the
manuscript; Afshin Moradi, design, interpretation of data;
Maryam Khayamzadeh, design, interpretation of data;
Farid Moradian, review and editing; Mohammad Esmaeil
Akbari, project administration, conceptualization, design
and funding acquisition.

Conflict of Interests: The authors have no conflict of in-
terests to declare for this study.

Ethical Approval: The various aspects of this research
were in compliance with the ethical standards and the
study was approved by the Ethical Committee of Shahid Be-
heshti University of Medical Sciences.

Funding/Support: This work was carried out at Cancer
Research Center, Shahid Beheshti University of Medical Sci-
ences, Tehran, Iran.



Asef-Kabiri L et al.

References

10.

1.

12.

10

. Lahat G, Lazar A, Lev D. Sarcoma epidemiology and etiology: Po-

tential environmental and genetic factors. Surg Clin North Am.
2008;88(3):451-81. v. doi:  10.1016/j.5uc.2008.03.006. [PubMed:
18514694].

. Burningham Z, Hashibe M, Spector L, Schiffman JD. The epidemiology

of sarcoma. Clin Sarcoma Res. 2012;2(1):14. doi: 10.1186/2045-3329-2-14.
[PubMed: 23036164]. [PubMed Central: PMC3564705].

. Toro JR, Travis LB, Wu HJ, Zhu K, Fletcher CD, Devesa SS. Incidence

patterns of soft tissue sarcomas, regardless of primary site, in
the surveillance, epidemiology and end results program, 1978-2001:
An analysis of 26,758 cases. Int | Cancer. 2006;119(12):2922-30. doi:
10.1002/ijc.22239. [PubMed: 17013893].

. Brennan MF, Antonescu CR, Maki RG. Management of soft tissue sar-

coma. Berlin, Germany: Springer; 2013. doi: 10.1007/978-1-4614-5004-7.

. BrayF, Ferlay |, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global

cancer statistics 2018: GLOBOCAN estimates of incidence and mor-
tality worldwide for 36 cancers in 185 countries. CA Cancer J Clin.
2018;68(6):394-424. doi: 10.3322/caac.21492. [PubMed: 30207593].

. Stiller CA, Trama A, Serraino D, Rossi S, Navarro C, Chirlaque MD,

et al. Descriptive epidemiology of sarcomas in Europe: Report
from the RARECARE project. Eur | Cancer. 2013;49(3):684-95. doi:
10.1016/j.ejca.2012.09.011. [PubMed: 23079473].

. Gage MM, Nagarajan N, Ruck JM, Canner ]K, Khan S, Giuliano K, et

al. Sarcomas in the United States: Recent trends and a call for im-
proved staging. Oncotarget. 2019;10(25):2462-74. doi: 10.18632/onco-
target.26809. [PubMed: 31069009]. [PubMed Central: PMC6497437].

. Pingping B, Yuhong Z, Weiqi L, Chunxiao W, Chunfang W, Yuanjue S,

et al. Incidence and mortality of sarcomas in Shanghai, China, dur-
ing 2002-2014. Front Oncol. 2019;9:662. doi: 10.3389/fonc.2019.00662.
[PubMed: 31380289]. [PubMed Central: PMC6653066].

. Potter JW, Jones KB, Barrott JJ. Sarcoma-The standard-bearer

in cancer discovery. Crit Rev Oncol Hematol. 2018;126:1-5. doi:
10.1016/j.critrevonc.2018.03.007. [PubMed:  29759550]. [PubMed
Central: PMC5961738].

Thomas DM, Savage SA, Bond GL. Hereditary and environmen-
tal epidemiology of sarcomas. Clin Sarcoma Res. 2012;2(1):13. doi:
10.1186/2045-3329-2-13. [PubMed:  23036137]. [PubMed Central:
PMC3496692].

Fletcher CDM, Bridge JA, Hogendoorn PCW, Mertens F. WHO Classifi-
cation of Tumours of Soft Tissue and Bone. 4th ed. Geneva, Switzerland:
World Health Organization; 2013. 468 p.

Doyle LA. Sarcoma classification: An update based on the 2013
World Health Organization classification of tumors of soft tissue and
bone. Cancer. 2014;120(12):1763-74. doi: 10.1002/cncr.28657. [PubMed:
24648013].

13.

14.

15.

16.

18.

19.

20.

21

22.

23.

24.

25.

Kleihues P, Cavenee WK. WHO classification of tumours. Pathology
and genetics of tumours of the nervous system. Lyon, France: IARC Press;
2000.

Fletcher CD. The evolving classification of soft tissue tumours - an
update based on the new 2013 WHO classification. Histopathology.
2014;64(1):2-11. doi: 10.1111/his.12267. [PubMed: 24164390].

Hui JY. Epidemiology and etiology of sarcomas. Surg Clin North Am.
2016;96(5):901-14. doi: 10.1016j.5uc.2016.05.005. [PubMed: 27542634].
Hung GY, Horng JL, Yen HJ, Yen CC, Chen WM, Chen PC, et al. Incidence
patterns of primary bone cancer in taiwan (2003-2010): A population-
based study. Ann Surg Oncol. 2014;21(8):2490-8. doi: 10.1245/510434-
014-3697-3. [PubMed: 24723225]. [PubMed Central: PMC4082651].

. Bhatt N, Deady S, Gillis A, Bertuzzi A, Fabre A, Heffernan E, et al. Epi-

demiological study of soft-tissue sarcomas in Ireland. Cancer Med.
2016;5(1):129-35. doi: 10.1002/cam4.547. [PubMed: 26589778]. [PubMed
Central: PMC4708898].

Yang Z, Zheng R, Zhang S, Zeng H, Li H, Chen W. Incidence, distribu-
tion of histological subtypes and primary sites of soft tissue sarcoma
in China. Cancer Biol Med. 2019;16(3):565-74. doi: 10.20892/j.issn.2095-

3941.2019.0041. [PubMed: 31565485]. [PubMed Central: PMC6743618].
Hung GY, Horng JL, Chen PC, Lin LY, Chen J]Y, Chuang PH, et
al. Incidence of soft tissue sarcoma in Taiwan: A nationwide
population-based study (2007-2013). Cancer Epidemiol. 2019;60:185-
92. doi: 10.1016(j.canep.2019.04.007. [PubMed: 31055220].

Kollar A, Rothermundt C, Klenke F, Bode B, Baumhoer D, Arndt V, et
al. Incidence, mortality, and survival trends of soft tissue and bone
sarcoma in Switzerland between 1996 and 2015. Cancer Epidemiol.
2019;63:101596. doi: 10.1016/j.canep.2019.101596. [PubMed: 31520938].
Mastrangelo G, Coindre JM, Ducimetiere F, Dei Tos AP, Fadda E,
Blay JY, et al. Incidence of soft tissue sarcoma and beyond: A
population-based prospective study in 3 European regions. Cancer.
2012;118(21):5339-48. doi: 10.1002/cncr.27555. [PubMed: 22517534].
Linch M, Miah AB, Thway K, Judson IR, Benson C. Systemic treatment
of soft-tissue sarcoma-gold standard and novel therapies. Nat Rev Clin
Oncol. 2014;11(4):187-202. doi: 10.1038/nrclinonc.2014.26. [PubMed:
24642677).

Wibmer C, Leithner A, Zielonke N, Sperl M, Windhager R. Increasing
incidence rates of soft tissue sarcomas? A population-based epidemi-
ologic study and literature review. Ann Oncol. 2010;21(5):1106-11. doi:
10.1093/annonc/mdp415. [PubMed: 19858086].

Bessen T, Caughey GE, Shakib S, Potter JA, Reid ], Farshid G, et al.
A population-based study of soft tissue sarcoma incidence and sur-
vival in Australia: An analysis of 26,970 cases. Cancer Epidemiol.
2019;63:101590. doi: 10.1016/j.canep.2019.101590. [PubMed: 31520939].
Ogura K, Higashi T, Kawai A. Statistics of bone sarcoma in Japan: Re-
port from the bone and soft tissue tumor registry in Japan. J Orthop Sci.
2017;22(1):133-43. doi: 10.1016/j.j0s.2016.10.006. [PubMed: 27847134].

Int ] Cancer Manag. 2021;14(5):e110504.


http://dx.doi.org/10.1016/j.suc.2008.03.006
http://www.ncbi.nlm.nih.gov/pubmed/18514694
http://dx.doi.org/10.1186/2045-3329-2-14
http://www.ncbi.nlm.nih.gov/pubmed/23036164
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3564705
http://dx.doi.org/10.1002/ijc.22239
http://www.ncbi.nlm.nih.gov/pubmed/17013893
http://dx.doi.org/10.1007/978-1-4614-5004-7
http://dx.doi.org/10.3322/caac.21492
http://www.ncbi.nlm.nih.gov/pubmed/30207593
http://dx.doi.org/10.1016/j.ejca.2012.09.011
http://www.ncbi.nlm.nih.gov/pubmed/23079473
http://dx.doi.org/10.18632/oncotarget.26809
http://dx.doi.org/10.18632/oncotarget.26809
http://www.ncbi.nlm.nih.gov/pubmed/31069009
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6497437
http://dx.doi.org/10.3389/fonc.2019.00662
http://www.ncbi.nlm.nih.gov/pubmed/31380289
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6653066
http://dx.doi.org/10.1016/j.critrevonc.2018.03.007
http://www.ncbi.nlm.nih.gov/pubmed/29759550
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5961738
http://dx.doi.org/10.1186/2045-3329-2-13
http://www.ncbi.nlm.nih.gov/pubmed/23036137
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3496692
http://dx.doi.org/10.1002/cncr.28657
http://www.ncbi.nlm.nih.gov/pubmed/24648013
http://dx.doi.org/10.1111/his.12267
http://www.ncbi.nlm.nih.gov/pubmed/24164390
http://dx.doi.org/10.1016/j.suc.2016.05.005
http://www.ncbi.nlm.nih.gov/pubmed/27542634
http://dx.doi.org/10.1245/s10434-014-3697-3
http://dx.doi.org/10.1245/s10434-014-3697-3
http://www.ncbi.nlm.nih.gov/pubmed/24723225
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4082651
http://dx.doi.org/10.1002/cam4.547
http://www.ncbi.nlm.nih.gov/pubmed/26589778
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4708898
http://dx.doi.org/10.20892/j.issn.2095-3941.2019.0041
http://dx.doi.org/10.20892/j.issn.2095-3941.2019.0041
http://www.ncbi.nlm.nih.gov/pubmed/31565485
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6743618
http://dx.doi.org/10.1016/j.canep.2019.04.007
http://www.ncbi.nlm.nih.gov/pubmed/31055220
http://dx.doi.org/10.1016/j.canep.2019.101596
http://www.ncbi.nlm.nih.gov/pubmed/31520938
http://dx.doi.org/10.1002/cncr.27555
http://www.ncbi.nlm.nih.gov/pubmed/22517534
http://dx.doi.org/10.1038/nrclinonc.2014.26
http://www.ncbi.nlm.nih.gov/pubmed/24642677
http://dx.doi.org/10.1093/annonc/mdp415
http://www.ncbi.nlm.nih.gov/pubmed/19858086
http://dx.doi.org/10.1016/j.canep.2019.101590
http://www.ncbi.nlm.nih.gov/pubmed/31520939
http://dx.doi.org/10.1016/j.jos.2016.10.006
http://www.ncbi.nlm.nih.gov/pubmed/27847134

	Abstract
	1. Background
	2. Objectives
	3. Methods
	4. Results
	Table 1
	Table 2
	Table 3
	Figure 1
	Figure 2
	Figure 3

	5. Discussion
	5.1. Conclusion

	Acknowledgments
	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Ethical Approval: 
	Funding/Support: 

	References

