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Abstract

Background: This study was conducted to evaluate the epidemiological features of bone and soft cancers in the Golestan province,
Northern Iran from 2004 to 2016.

Methods: This is a descriptive cross-sectional study. All patients with primary bone and soft tissue cancers between 2004 and 2016
were included. Data were obtained from Golestan population-based cancer registry (GPCR). We calculated age-standardized
incidence rates (ASRs) and reported the rates per 100000 person-year. Estimated annual percent change (EAPC) was also calculated
to assess temporal trends in incidence rates of these cancers.

Results: The ASRs of bone cancers and soft tissue cancers were 1.33 and 1.43 per 100000 person-year, respectively. This study
also showed that the ASR of bone cancer was higher in men (1.51) than women (1.15). The ASR of soft tissue cancers in the urban
population (1.58) was higher than rural (1.27), and was lower in women (1.37) than men (1.49). Two peaks were seen in the
incidence of bone cancer. The first peak was in the age group of 10 to 20 years and the second was in patients over 60. We did not
find significant temporal trends in the incidence of bone (EAPC=-1.14; P>0.05) and soft tissue cancers (EAPC=-2.73; P>0.05)
during the study period.

Conclusion: Epidemiological features of bone and soft tissue cancers including gender, age and place of residence should be
considered by health policy makers in designing cancer control programs.
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Introduction

In 2020, approximately 19.3 million patients were
diagnosed with cancer and approximately 10 million
deaths from cancer were reported in the world. The three
most commonly reported cancers were breast, lung and
colorectal cancers, in decreasing order.!

The total incidence of cancers in Iran is 110 and 98
per 100000 in men and women, respectively, and the
mortality rate in men and women is 65 and 41.1 per
100000, respectively. In Iran, the most common cancers
are gastric, prostate, bladder, colorectal and esophageal
cancers among men, and breast, colorectal, gastric,
esophageal, and thyroid cancers among women.?

In general, primary bone tumors are rare (include less
than 1% of detected tumors in a year) but have relatively
high mortality and morbidity. The most common bone
tumors are osteosarcoma, chondrosarcoma and Ewing
sarcoma, respectively. Osteosarcoma and Ewing sarcoma
together account for approximately 50% of malignant
bone tumors in children and young people, which have
major effects on the lives of patients and their families. In

addition to the burden of the disease, the financial burden
of these diseases has also special importance. Besides the
growing incidence of these cancers, many of the costs of
these diseases are incalculable, so the epidemiological
study in this field is undeniably justified.’

Early detection of bone cancers is a challenging issue
because of delayed diagnosis and non-specified symptoms
(for example, common musculoskeletal pain), which can
lead to late diagnosis.*

Over the past few decades, the number of these cancers
has increased dramatically. Part of this is related to aging
and population growth, which requires cancer growth
control programs. The basis for addressing this problem is
having access to epidemiological information from cancer
registry databases. The first population-based cancer
registration began in Europe in the 1920s and a few years
later in the United States.?

Soft tissue cancers have a wide range of pathologies
(close to 70 types) and can affect people of any age and in
any anatomical location.® In Europe, the prevalence of soft
tissue cancer is higher than the prevalence of bone cancer,
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and both types are more common in men than women.’

Most types of bone cancers occur sporadically® In
a study conducted on dogs, they concluded that stress
due to being overweight, borne on bones during the age
of growth, can increase the risk of primary bone cancer,
which was also generalized to humans.’

Radiation can be a risk factor for both bone and soft
tissue cancer. Also, the risk of soft tissue cancer in
immunocompromised people (acquired or congenital), is
higher than others with a normal immune system."’

The share of bone cancer cases in mortality is
disproportionately high among adolescents and young
people in the age of 15 to 24 years. In developed countries,
including the United States and the United Kingdom,
primary bone tumors are the third common cause of death
from cancer among people of young age after leukemia
and central nervous system cancer."

Due to the low prevalence and incidence of soft tissue
sarcoma (STS), in many studies, it may even be ignored.
The existing studies have been performed in developed
countries.'? There is no accurate estimate of the prevalence
and incidence of primary bone cancer in developing
countries. Health system managers and planners in
different countries need to be aware of the prevalence and
incidence of these diseases to control the mortality and
morbidity rates and costs."

Many studies have reported that primary bone cancer
is age-related and has a higher prevalence in younger age
based on the results of many studies; this has led to the
analysis of the incidence of bone cancers in different age
groups to investigate the effect of age.™*

Epidemiologically, lack of a single method for reporting
sarcomas has led to significant variation in reported
incidence rates and temporal changes."” Previously,
extensive studies on gastrointestinal cancers (which are
among the most common cancers in the region) have
been conducted in the Golestan province in terms of
epidemiology, temporal changes, etc. So far, no report on
the epidemiology and incidence and temporal changes
of bone and soft tissue cancers in this province has been
published and the present study was conducted with this
purpose during 2004-2016 in the Golestan province.

Materials and Methods

The present study is a descriptive cross-sectional study.
The study population includes residents of the Golestan
province. The Golestan province islocated in northeastern
Iran, with a land area of 20,438 km?, which is about 1.3%
of the total land area of Iran. Almost 50% of its population
live in urban areas. All patients with primary bone and
soft tissue cancers who developed these cancers between
2004 and 2016 participated in the study after filling out
the informed consent form. After receiving the patients’
information from the Golestan population-based cancer
registry (GPCR), the necessary preparations were made
for data analysis. For this purpose, the population
information of the province in the studied years was
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obtained from the Statistics and Information unit of the
Golestan University of Medical Sciences and then the
crude incidence of cancers was calculated. In the next
step, using the world standard population with a direct
standardization method,'®" the age-standardized rates of
cancers were calculated and reported separately for the
study variables, and then tables and graphs were used to
describe and report the findings.

SPSS version 16 was used for data analysis and tables
and graphs were used to describe the data. Age-specific
rates, crude rates and age-standardized incidence rates
(ASRs) and 95% confidence intervals (CI) of ASRs
were calculated and reported per 100000 person-year.
Estimated annual percent changes (EAPCs) and their 95%
CIs were calculated to assess the temporal trends in the
incidence rates of cancer during the study period.

Results

In this study, 569 cases of bone and soft tissue cancers
were registered, of which 274 cases were bone cancers
and 295 cases were soft tissue cancers. The mean age of
patients with bone cancer was 39.46 and the standard
deviation was 21.6 years; the mean age of patients with
soft tissue cancer was 40.87 and the standard deviation
was 19.9 years.

The distribution of diagnostic methods in bone and soft
tissue cancer in the Golestan province, during 2004-2016
is shown in Table 1. The results show a high proportion of
pathology confirmed cases and a low proportion of death
certificate only (DCO), suggesting high data quality.

The ASRs (95% CI) of bone cancers and soft tissue
cancers were 1.33 (1.17-1.49) and 1.43 (1.25-1.61) per
100,000 person-year, respectively. Table 2 shows the
number, percent, crude rates, ASR and 95% CI of the ASR
(per 100000 person-year) of bone and soft tissue cancer
in the Golestan province during 2004-2016. Our results
suggested higher rates of bone and soft tissue cancers
in males as well as higher rates of soft tissue cancers in
urban areas.

The number, crude rate and ASR of bone and soft tissue
cancers by the year of diagnosis are presented in Tables 3
and 4, respectively.

The EAPC (95% CI) was -1.14 (-12.77-12.04) (P
value >0.05) for bone cancer and -2.73 (-13.80-9.77) (P
value > 0.05) for soft tissue cancer. The findings suggested
that there were no significant temporal trends in the
incidence rates of bone and soft tissue cancers in the
Golestan province between 2004 and 2016.

Figure 1 shows the age-specific incidence rate (per

Table 1. Distribution of Diagnostic Methods in Bone and Soft Tissue Cancers
in the Golestan Province, 2004-2016

Bone Cancer, Soft Tissue Cancer,

No. (%) No. (%)
Pathology 188 (68.6) 256 (86.8)
Diagnostic . L
methods Clinical/paraclinical 67 (24.5) 38(12.9)
Death certificate only 19 (6.9) 1(0.3)
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Table 2. Number, Percent, Crude Rate, Age-Standardized Incidence Rate and 95% Confidence Interval of Bone and Soft Tissue Cancer in the Golestan Province,

Iran, 2004-2016

95% CI of ASR’

Variable Number Percent Crude Rate’ ASR’
Lower Upper
Male 153 55.8 1.36 1.51 1.26 1.76
Gender
Female 121 44.2 1.08 1.15 0.93 1.37
Bone cancer
Urban 141 51.5 1.23 1.34 1.1 1.58
Place of residence
Rural 133 48.5 1.21 1.36 1.12 1.6
Male 148 50.2 1.32 1.49 1.24 1.74
Sex
Female 147 49.8 1.31 1.37 1.13 1.61
Soft tissue cancer
Urban 162 54.9 1.42 1.58 1.33 1.83
Place of residence
Rural 133 48.1 1.20 1.27 1.05 1.49

ASR, age-standardized incidence.
* Per 100000 person-year.

Table 3. Number, Crude Rate, Age-Standardized Incidence Rate and 95%
Confidence Interval for ASR of Bone Cancers in the Golestan Province,
Iran, 2004-2016.

Table 4. Number, Crude Rate, Age-standardized Incidence Rate and 95%
Confidence Interval for ASR of Soft Tissue Cancers in the Golestan Province,
Iran, 2004-2016.

95% CI of ASR

95% CI of ASR’

Year Number  Crude rate*  ASR* Year Number  Crude Rate”  ASR’

Upper Lower Upper Lower
2004 22 1.42 1.53 2.26 0.80 2004 14 0.90 1.14 1.77 0.51
2005 26 1.64 1.95 2.77 1.13 2005 20 1.26 1.33 1.94 0.72
2006 19 1.17 1.21 1.80 0.62 2006 30 1.86 2.35 3.25 1.45
2007 18 1.09 1.15 1.72 0.58 2007 30 1.82 2.34 3.24 1.44
2008 26 1.55 1.59 2.24 0.94 2008 30 1.79 1.67 2.3 1.04
2009 16 0.93 1.27 1.92 0.62 2009 22 1.29 1.47 2.12 0.82
2010 13 0.75 0.79 1.24 0.34 2010 16 0.92 1.07 1.62 0.52
2011 21 1.18 1.26 1.83 0.69 2011 21 1.18 1.20 1.75 0.65
2012 18 1.00 1.00 1.49 0.51 2012 19 1.06 1.17 1.72 0.62
2013 22 1.21 1.47 2.10 0.84 2013 20 1.10 1.26 1.83 0.69
2014 26 1.42 1.62 2.25 0.99 2014 18 0.98 1.03 1.52 0.54
2015 26 1.41 1.50 2.09 0.91 2015 24 1.30 1.31 1.86 0.76
2016 21 1.12 1.20 1.73 0.67 2016 31 1.66 1.57 2.16 0.98

ASR, age-standardized incidence.
* Per 100000 person-year.

100000 person-year) of bone and soft tissue cancers in
the Golestan province during 2004 - 2016. Our results
suggested two peaks for the age specific rates of bone
cancers. The first peak is observed around the age of 20
and the second peak is observed after the age of 60 years.
Figures 2 and 3 show the age-specific incidence rate (per
100000 person-year) of bone and soft tissue cancer in the
Golestan province during 2004-2016 by residence area.
Finally, in Figures 4 and 5, the age-specific incidence rate
(per 100000 person-year) of bone and soft tissue cancer in
the Golestan province during 2004-2016 are shown by sex.

Discussion

The present study is a descriptive cross-sectional study
that was performed on 569 patients with bone and soft
tissue cancer in the Golestan province during the years
2004 to 2016. In this study, various parameters such as
age-specific incidence rate and incidence rate by age, sex,
place of residence (city or village) etc have been reported.

ASR, age-standardized incidence.
* Per 100000 person-year.

In the present study, the ASRs of bone cancer in men and
women were reported at 1.51 and 1.15 per 100 000 person-
year, respectively. According to the International Agency
for Research on Cancer, the ASRs of bone cancer in men
and women were respectively 1.1 and 0.8 in the United
States, 1.9 and 1.3 in China, 0.4 and 0.5 in India, 1.1 and
2 in Japan, 0.8 and 1.2 in Qatar, 1 and 0.9 in Turkey, 1.1
and 0.9 in Germany, 1.3 and 0.9 in the UK, 0.9 and 0.9 in
Bahrain and 1.1 and 0.7 in Australia.'®

From the epidemiological point of view, lack of a single
method for reporting sarcomas has led to significant
variation in incidence rates and they are sometimes
misdiagnosed as carcinomas of the involved organ. As a
result, 30% of sarcomas have an inappropriate classification
in the initial diagnosis, which is one of the problems in the
epidemiological study of this type of cancer.”” This may
be a reason for the difference in the incidence rates across
countries with similar levels of health system.

In the present study, the most common type of bone
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Figure 1. The Age-Specific Incidence of Bone and Soft Tissue Cancer in Golestan Province During the Years 2004 to 2016 in Different Age Groups.
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Figure 2. The Age-Specific Incidence of Bone and Joint Cancer in Golestan Province During the Years 2004 to 2016 (City and Village).
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Figure 3. The Age-Specific Incidence of Soft Tissue Cancer in Golestan Province During the Years 2004 to 2016 (City and Village).
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Figure 5. The Age-Specific Incidence of Soft Tissue Cancer in Golestan Province During the Years 2004 to 2016 by Gender.

cancer was osteosarcoma with a proportion of 23.7%
while in the study conducted in Isfahan, a proportion of
15.1% was reported.

In the present study, as in other studies, the age-specific
incidence of primary bone tumors had two peaks. The
first peak is observed around the age of 20 and then after a
relative decrease, the second peak is observed again at the
age of over 60 years. In other similar studies, including the
Istahan study, two age peaks were observed, one in the age
group of 10 to 20 years and the other in 40 to 50 years."

Similarly, in a study conducted in the United States from
1976 to 2005, the highest incidence was in the second
decade of life with another peak observed in the age of
75 to 79, and overall, it occurred in women at younger
ages. Although the osteosarcoma and chondrosarcoma
incidence rate was higher in men over the years, the present
study showed that in the last years of data collection, the
incidence of bone cancer in women has increased. The
increase in the incidence of chondrosarcoma in women
plays a major role in raising the overall incidence and
osteosarcoma plays a minor role in increasing the overall
incidence in women."

In a study by Kumar and Gupta, data was collected
from developed countries, and as in other studies, two
age peaks for primary bone cancer were found. The first
peak in the second decade of life was around 17 and 18
years of age and the second peak was from the age of 40
to 80 years and a steady increase was observed. The rate of
age-specific incidence in the first decade of life between
men and women was almost equal, but generally higher
in men than women (by approximately 1.3 times). In the
Golestan study, the incidence of bone cancer in the first
peak in women and men was almost equal, but in general,
men had a higher peak than women."

Changes in the standardized age incidence of bone
cancer during the years 2004 to 2016 in the Golestan
province did not have a specific ascending or descending
pattern and remained almost constant during these years.
A study was conducted in Taiwan from 2003 to 2010 on
the incidence of primary bone cancers. The course of
changes in the incidence in these years generally had an

upward trend in men and women, which was higher in
women than men in the study."

The ASRs of soft tissue cancer in men and women in the
Golestan province were 1.49 and 1.37 per 100 000 person-
year, respectively. The International Agency for Research
on Cancer estimates the incidence of this cancer in men
and women at 2.9 and 2.1 in the United States, 0.7 and 0.9
in China, 0.5 and 1.6 in India, 1.2 and 0.9 in Japan, 2.8 and
0.7 in Qatar, 2 and 1.8 in Turkey, 2.6 and 1.9 in Germany,
2.3 and 1.7 in the UK, 0.9 and 0.9 in Bahrain, and 2.6 and
1.8 in Australia.'®

In the Golestan study, the highest incidence was in the
age of 75 to 79 years, and in another study conducted in the
East, the peak was above the age of 85 years; both studies
indicate an increase in the incidence at older ages.’

Other studies conducted in the East include a study
from China, which reviewed 39900 STS cases in 2014. Of
these, 5700 were related to GIST cases, which are also the
most common cases. In this study, the overall incidence of
STS and non-GIST cases in women was higher than men
in both urban and rural areas. The lowest incidence is
similarly in the ages of 5 to 9 years and its peak is reported
at the age of 75 to 79 years; both age groups are consistent
with the data of the Golestan study.

Changes in the age-standardized incidence of soft tissue
cancer during different years in the Golestan province
are as follows: it peaked during 2006 and 2007 and then
decreased, and again in the final years of the study, in 1994
and 1995, began to increase. In another similar study,
which was conducted on 5333 patients in Austria from
1984 to 2004, the incidence of changes during different
years did not show a specific ascending or descending
pattern.”!

In another study, 3,843 cases of soft tissue cancers
in Taiwan from 2003 to 2011 were studied and annual
specific incidence rate was calculated separately for men
and women. The change pattern in women in the early
years of research showed a slow decline and then a slow
increase, and the changes were not significant over the
years, while in men, these changes in general had an
upward trend.?
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A large study was performed on 26,758 patients with
soft tissue cancer between 1978 and 2001; between 1978
and 1983, and from 1996 to 2001, the ASR increased by
0.8 to 1.2% per year.”

In a study conducted in France from 2000 to 2013 on
soft tissue and bone sarcomas simultaneously, ASR levels
increased in all types of sarcomas between 2000 and 2005,
and thereafter from 2005, this rate had a constant level."®

In a study which was conducted in Korea from 2007
to 2014, 7813 patients with STS were studied. The most
common age group involved in this study were people
between 50 and 59 years of age and more than half of the
patients (52.1%) were female. The percentage of advanced
types of cancers in the age group over 60 years was
significantly higher than the younger ages. During this
study, the annual incidence was calculated and an annual
increase in incidence was observed. In fact, the overall
incidence rate was 2.49 per 100000 person - years, which
was 5.64 in the age group over 70 years and higher than
the younger age groups, and it was 1.07 in the age group of
18-29 years. These changes are to a large extent consistent
with the results of the present study.”

In Shanghai, China, a study was conducted on soft
tissue and bone sarcomas simultaneously between 2002
and 2014, in which 87.9% were STS cases and 12.1% were
bone sarcoma cases.

In this study, most cases of sarcoma (60.9%) were
reported in the age group of 20 to 64 years, 3.9% in the
age group of 0 to 19 years and 35.2% in the age of 65 years.

In general, the incidence of sarcomas increases with age;
however, regarding bone sarcoma in this study, the highest
incidence was reported at the age of 0 to 19 years.

Regarding the incidence changes in this study, with an
overview of sarcomas from 2002 to 2014, no significant
changes in incidence were observed between men and
women, but with further analysis, we noticed a decrease
in the incidence of sarcomas such as leiomyosarcoma
and fibrosarcoma, and the only observed increase in ASR
pertained to women with STS. Therefore, in this regard,
there is not much resemblance to the study in Golestan.**

In conclusion, the present study is in fact the first
study related to the epidemiology of bone and soft tissue
cancers in the Golestan province. Paying attention to
epidemiological findings can be useful in more effective
planning to control these cancers in the province.

It is suggested that health policy makers in the province
pay special attention to the results of this study and other
similar studies when planning to control these cancers. It is
also suggested that additional studies should be designed
and performed to determine the effective factors of this
disease in the province and also to more accurately identify
the other characteristics of these cancers, including the
most common anatomical sites involved, etc.

Acknowledgments

This study was conducted as a thesis for obtaining MD degree (AS)
in Golestan University of Medical Sciences. The authors would like
to thank the GPCR for providing the data on cancer cases.

Incidence of bone and soft tissue cancers in Golestan, I-

Authors’ Contribution

Conceptualization: Nafiseh Abdolahi.

Data curation: Aida Soghi.

Formal analysis: Gholamreza Roshandel.

Investigation: Aida Soghi, Mehdi Aarabi, Seyyed Mehdi Sedaghat,
Faezeh Salamat, Fatemeh Ghasemi-Kebria, Gholamreza Roshandel,
Nafiseh Abdolahi.

Methodology: Aida Soghi.

Project administration: Nafiseh Abdolahi.

Supervision: Gholamreza Roshandel.

Visualization: Aida Soghi.

Writing-original draft: Aida Soghi.

Writing-review & editing: Aida Soghi, Mehdi Aarabi, Seyyed Mehdi
Sedaghat, Faezeh Salamat, Fatemeh Ghasemi-Kebria, Gholamreza
Roshandel, Nafiseh Abdolahi.

Competing Interests
None to be declared.

Ethical Approval
This study was approved by the ethics committee of the Golestan
University of Medical Sciences (ethics code: IR.GOUMS.
REC.1399.193).

References

1. Sung H, Ferlay ], Siegel RL, Laversanne M, Soerjomataram
I, Jemal A, et al. Global cancer statistics 2020: GLOBOCAN
estimates of incidence and mortality worldwide for 36 cancers
in 185 countries. CA Cancer ] Clin. 2021;71(3):209-49. doi:
10.3322/caac.21660.

2. Farhood B, Geraily G, Alizadeh A. Incidence and mortality
of various cancers in Iran and compare to other countries: a
review article. Iran J Public Health. 2018;47(3):309-16.

3. Hauben El, Hogendoorn PC. Epidemiology of primary bone
tumors and economical aspects of bone metastases. In:
Heymann D, ed. Bone Cancer. San Diego: Academic Press;
2015. p. 5-10. doi: 10.1016/b978-0-12-416721-6.00001-7.

4. Ferguson JL, Turner SP. Bone cancer: diagnosis and treatment
principles. Am Fam Physician. 2018;98(4):205-13.

5. Roshandel G, Semnani S, Fazel A, Honarvar M, Taziki
M, Sedaghat S, et al. Building cancer registries in a lower
resource setting: the 10-year experience of Golestan, Northern
Iran. Cancer Epidemiol. 2018;52:128-33. doi: 10.1016/j.
canep.2017.12.014.

6. Honoré C, Méeus P, Stoeckle E, Bonvalot S. Soft tissue
sarcoma in France in 2015: epidemiology, classification and
organization of clinical care. ] Visc Surg. 2015;152(4):223-30.
doi: 10.1016/j.jviscsurg.2015.05.001.

7. Fabiano S, Contiero P, Barigelletti G, D’Agostino A, Tittarelli
A, Mangone L, et al. Epidemiology of soft tissue sarcoma and
bone sarcoma initaly: analysis of data from 15 population-
based cancer registries. Sarcoma. 2020;2020:6142613. doi:
10.1155/2020/6142613.

8. Li X, Hemminki K. Parental cancer as a risk factor for bone
cancer: a nation-wide study from Sweden. J Clin Epidemiol.
2002;55(2):111-4. doi: 10.1016/s0895-4356(01)00435-8.

9. Anfinsen KP, Grotmol T, Bruland OS, Trangerud C, Jonasdottir
TJ. Primary bone cancer in Leonbergers may be associated
with a higher bodyweight during adolescence. Prev Vet Med.
2015;119(1-2):48-53. doi: 10.1016/j.prevetmed.2015.02.003.

10. Beckingsale TB, Shaw C. (v) Epidemiology of bone & soft tissue
sarcomas. Orthop Trauma. 2015;29(3):182-8. doi: 10.1016/j.
mporth.2015.03.001.

11. Kumar N, Gupta B. Global incidence of primary malignant
bone tumors. Curr Orthop Pract. 2016;27(5):530-4. doi:
10.1097/bco.0000000000000405.

12. Yang Z, Zheng R, Zhang S, Zeng H, Li H, Chen W. Incidence,
distribution of histological subtypes and primary sites of soft

Arch Iran Med, Volume 26, Issue 2, February 2023 67


https://doi.org/10.3322/caac.21660
https://doi.org/10.1016/b978-0-12-416721-6.00001-7
https://doi.org/10.1016/j.canep.2017.12.014
https://doi.org/10.1016/j.canep.2017.12.014
https://doi.org/10.1016/j.jviscsurg.2015.05.001
https://doi.org/10.1155/2020/6142613
https://doi.org/10.1016/s0895-4356(01)00435-8
https://doi.org/10.1016/j.prevetmed.2015.02.003
https://doi.org/10.1016/j.mporth.2015.03.001
https://doi.org/10.1016/j.mporth.2015.03.001
https://doi.org/10.1097/bco.0000000000000405

14.

16.

19.

tissue sarcoma in China. Cancer Biol Med. 2019;16(3):565-
74. doi: 10.20892/j.issn.2095-3941.2019.0041.

Akbari Aghdam H, Mohammad-Salehi A, Zandi-Esfahani H,
Heidari M. Epidemiology of primary malignant bone tumors
in Isfahan province, Iran. ] Res Orthop Sci. 2019;6(4):7-12.
doi: 10.32598/jrosj.6.4.49.

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 .
Amadeo B, Penel N, Coindre JM, Ray-Coquard 1, Ligier K,
Delafosse P, et al. Incidence and time trends of sarcoma (2000-
2013): results from the French network of cancer registries
(FRANCIM). BMC Cancer. 2020;20(1):190. doi: 10.1186/
s12885-020-6683-0.

Segi M Fujisaku S. Cancer Mortality for Selected Sites in 24
Countries (1950-1957). Sendai: Department of Public Health,
Tohoku University School of Medicine; 1960.

Forman D, Bray F, Brewster D, Gombe Mbalawa C, Kohler B,
Pineros M, et al. Cancer Incidence in Five Continents, Vol.
X, IARC Scientific Publication No. 164. Lyon: International
Agency for Research on Cancer; 2013.

Bray F, Colombet M, Mery L, Pifieros M, Znaor A, Zanetti R,
et al. Cancer Incidence in Five Continents, Vol. XI (Electronic
Version). Lyon: International Agency for Research on Cancer.
2017. Available from: http:/ci5.iarc.fr.

Anfinsen KP, Devesa SS, Bray F, Troisi R, Jonasdottir TJ,

20.

21.

22.

23.

24.

Bruland OS, et al. Age-period-cohort analysis of primary
bone cancer incidence rates in the United States (1976-2005).
Cancer Epidemiol Biomarkers Prev. 2011;20(8):1770-7. doi:
10.1158/1055-9965.epi-11-0136.

Hung GY, Yen CC, Horng JL, Liu CY, Chen WM, Chen TH,
et al. Incidences of primary soft tissue sarcoma diagnosed
on extremities and trunk wall: a population-based study
in Taiwan. Medicine (Baltimore). 2015;94(41):e1696. doi:
10.1097/md.0000000000001696.

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

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.

Kim HS, Nam CM, Jang SY, Choi SK, Han M, Kim S, et al.
Characteristics and treatment patterns of patients with
advanced soft tissue sarcoma in Korea. Cancer Res Treat.
2019;51(4):1380-91. doi: 10.4143/crt.2018.476.

Pingping B, Yuhong Z, Weiqi L, Chunxiao W, Chunfang W,
Yuanjue S, et al. Incidence and mortality of sarcomas in
Shanghai, China, during 2002-2014. Front Oncol. 2019;9:662.
doi: 10.3389/fonc.2019.00662.

© 2023 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.
org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

68

Arch Iran Med, Volume 26, Issue 2, February 2023


https://doi.org/10.20892/j.issn.2095-3941.2019.0041
https://doi.org/10.32598/jrosj.6.4.49
https://doi.org/10.1245/s10434-014-3697-3
https://doi.org/10.1186/s12885-020-6683-0
https://doi.org/10.1186/s12885-020-6683-0
http://ci5.iarc.fr
https://doi.org/10.1158/1055-9965.epi-11-0136
https://doi.org/10.1097/md.0000000000001696
https://doi.org/10.1093/annonc/mdp415
https://doi.org/10.1093/annonc/mdp415
https://doi.org/10.1002/ijc.22239
https://doi.org/10.4143/crt.2018.476
https://doi.org/10.3389/fonc.2019.00662

