Arch Iran Med. August 2021;24(8):629-635

ARCHIVES OF

IRANIAN

doi 10.34172/aim.2021.89

Mobile Spine Osseous Sarcoma: Descriptive L)

http://www.aimjournal.ir M E D l CI N E

Open
Access

Check for
updates

Epidemiological Analysis Based on a National

Population-Based Study

Adel Ebrahimpour, MD"% Mohammadreza Chehrassan, MD'*"; Mehrdad Sadighi, MD'?; Mehdi Azizmohammad Looha, MSc
Student}; Amin Karimi, MD*; Alireza Raeisi, MD?; Alireza Zali, MD® Mohammad Esmaeil Akbari, MD'

'Cancer Research Center, Shahid Beheshti University of Medical Sciences, Tehran, Iran

*Department of Orthopedic Surgery, Shohadaye Tajrish Hospital, Shahid Beheshti University of Medical Sciences, Tehran, Iran
*Department of biostatics, Faculty of paramedical sciences, Shahid Beheshti University of Medical Sciences, Tehran, Iran
“Department of Orthopedic Surgery, Taleghani Hospital, Shahid Beheshti University of Medical Sciences, Tehran, Iran

>Shiraz University of Medical Sciences, Shiraz, Iran

°Functional Neurosurgery Research Center, Shahid Beheshti University of Medical Sciences, Tehran, Iran

Abstract

Background: Primary osseous sarcomas of the mobile spine are rare bony tumors. Ewing sarcoma, chondrosarcoma, chordoma
and osteosarcoma constitute the majority of primary bone sarcomas of the spine; however, other rare sarcoma tumors may also
affect the spine. In order to perform an epidemiological study of theses tumors, national registries may help to evaluate data for
populations with similar characteristics.

Methods: A population-based study was designed based on data from the Iran National Cancer Registry (INCR). All morphology
codes (M-Code) of primary osseous sarcomas of the mobile spine (C-code 41.2) were derived and analyzed.

Results: Among 186 patients with primary osseous sarcomas of the mobile spine, 67.2% were men and 32.8% were women. The
median (IQR) age was 37.0 (20.0-59.0) years and the age-standardized incidence rate (ASIR) was 0.37 per million. The majority
of cases of Ewing sarcoma (29.5%) were observed in the age group 20-25 years. Among male patients with chondrosarcoma,
the median age was 39.0 (30.0-50.0), while females showed a median age of 56.0 (50.0-59.0). The median age of patients with
chordoma was 54.0 (47.0-63.0) years. The crude incidence rate of mobile spine osteosarcoma was 0.04 per million.

Conclusion: Ewing sarcoma was the most frequent primary osseous sarcoma of the mobile spine. A male predilection was observed
among all major sarcomas of the mobile spine. Ewing sarcoma in Iran affects the mobile spine in slightly older ages compared to
other studies. Myxoid chondrosarcoma is the most frequent subtype of the mobile spine chondrosarcoma. Chordoma affects male
in older ages compared to females. In contrast with other studies which showed a bimodal distribution of osteosarcoma of the
spine including young adult and older age groups, 86% of cases in Iran were in the age group of 10-40 years.
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Introduction

Primary osseous sarcomas of the mobile spine, including
cervical, thoracic and lumbar spine, are rare and represent
2.6% to 13% of all bone tumors."” Due to the rarity of
theses neoplasms, epidemiologic trends of primary
sarcoma of the spine need large number of cases which
can be achieved only through national or regional cancer
registries.

Chondrosarcoma, osteosarcoma, chordoma and Ewing
sarcoma constitute the majority of primary bone sarcomas
of the spine; however other less frequent sarcoma tumors
may also affect the spine. Ewing sarcoma and osteosarcoma
represents 3.5% and 3%-15% of primary osseous
sarcomas of the bone, respectively, and more frequently
affect younger age patients. There are different subtypes of
osteosarcoma; however, the majority of these subtypes have

not been reported in the spine. Chondrosarcoma accounts
for nearly 25% of primary osseous sarcoma tumors and
affects older patients compared to osteosarcoma and
Ewing sarcoma. Chordoma makes up only 6% of all bone
sarcomas and affect solely the spinal column; however, the
majority of cases affect non-mobile spine (sacro-coccyx)
and only 15% of patients have mobile spine involvement.**

National studies help to analyze the patients of relatively
similar race, ethnicity and genetic characteristics. Different
national registries like the Surveillance, Epidemiology, and
End Results (SEER) Registry, National Cancer Database
(NCDB), Scandinavian sarcoma group and similar
registries in other countries have been stablished in order
to recruit large numbers of patients for epidemiological
studies of different cancers among patients of nearly
similar race and ethnicity characteristics.*® To the best of
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our knowledge, in the Middle-East and more precisely in
Iran, there is no study on the epidemiological aspects of
primary osseous sarcomas of the mobile spine. Considering
the latter, a comprehensive study was designed aiming
to evaluate the epidemiologic characteristics of primary
osseous sarcoma of the mobile spine in the territory of Iran
based on the Iran National Cancer Registry (INCR). The
INCR is a preliminary registry of cancers in the territory
of Iran based on data provided by the Ministry of Health
and Medical Education.

Materials and Methods

A population-based study was designed based on data from
the INCR*!® between March 20, 2008, and March 20, 2015.
Using the first revision of the third edition of International
Classification of Diseases for Oncology (ICD-O-3)," all
Morphology codes (M-Code) of primary osseous sarcoma
of the mobile spine (C-code 41.2) were derived from the

INCR and registered (Table 1). Only microscopically
and pathologically confirmed cases of primary osseous
sarcoma of the mobile spine in the territory of Iran were
derived from data registry and enrolled in this study.
Data of cases which did not meet the defined standards
and cases with incomplete information were excluded
from the study; moreover, the incomplete histopathology
registration of the patients, lack of histology codes in the
INCR and duplicate cases were considered as exclusion
criteria and were removed.

Cases with the same first and last name, sex, father’s
name, age and M-code were identified as duplicate records
and were removed. The inclusion criteria were surname,
sex, father’s name, age and M-code, histology codes on
INCR and confirmed pathologic results. Initially, 937 cases
with diagnosed tumors of the mobile spine (C-code 41.2)
were evaluated, but based on the inclusion and exclusion
criteria, only 186 cases met the defined standards and

Table 1. Frequency and Age-Standardized Incidence Rate (ASIR) for Each Morphology Code Based on the Third Version of the ICD-O from 2008 to 2015 in Iran

Combined Group

M-code

2008 - 2014

2008 - 2014

Frequency (ASIR)

Frequency (ASIR)

For M-Code For Combined Group
Total Male Female Total Male Female P value’

Fibrosarcoma 8810=Fibrosarcoma 4 (0.01) 2 (0.01) 2 (0.01) 4 (0.01) 2 (0.01) 2 (0.01) -
MFH 8830=MFH 3(0.01) 3(.01) - 3(0.01) 3(0.01) - -
Ewing Sarcoma 9260=Ewing sarcoma 44 (0.08) 33 (0.11) 11 (0.04) 44 (0.08) 33 (0.11) 11 (0.04) 0.001
Peripheral
neuroectodermal 9364=PPNET 3(0.01) 2 (0.01) 1 (0.00) 3(0.01) 2 (0.01) 1(0.00) -
(PPNET)

9180=0steosarcoma 18 (0.03) 12 (0.04) 6 (0.02)
Osteosarcoma 23 (0.04) 14(0.05) 9 (0.03) 0.450

9181=Chondroblastic osteosarcoma 5(0.01) 2 (0.01) 3 (0.01)

9370=Chordoma 31(0.07) 18 (0.08) 13 (0.06)
Chordoma 35(0.08) 21(0.09) 14 (0.07) 0.311

9371=Chondroid chordoma 4(0.01) 3(0.01) 1(0.01)

9220=Chondrosarcoma 33 (0.07) 21 (0.08) 12 (0.06)

9231=Myxoid chondrosarcoma 2 (0.000 - 2 (0.01)
Chondrosarcoma 43 (0.09) 28 (0.11) 15 (0.07) 0.066

9240=Mesenchymal chondrosarcoma 6 (0.01) 5(0.02) 1 (0.00)

9243=Dedifferentiated chondrosarcoma 2 (0.00) 2(0.01) -

8800=Non classified sarcoma NOS 13 (0.03) 9 (0.03) 4(0.02)

8801=Spindle cell sarcoma 5(0.01) 3(0.01) 2 (0.01)

8803=Small cell sarcoma 3(0.00) 3(0.01) 0 (0.00)

8804=Epithelioid sarcoma 1(0.00) 0 (0.00) 1(0.00)

8805=Undifferentiated sarcoma 1 (0.00) 1(0.01) 0 (0.00)

8832=Dermatofibrosarcoma, NOS 1 (0.00) 1 (0.00) 0 (0.00)
Others 31(0.06) 22 (0.08) 9 (0.04) 0.029

8850=Atypical lipoma 1(0.00) 1(0.00) 0 (0.00)

8851=Liposarcoma well differentiated 1(0.00) 1(0.00) 0 (0.00)

8852=Myxoid liposarcoma 1(0.00) 1(0.00) 0 (0.00)

8890=leiomyosarcoma 1(0.00) 1(0.00) 0 (0.00)

9040=Synovial sarcoma 2 (0.00) 0 (0.00) 2 (0.01)

9050=Mesothelioma 1 (0.00) 1 (0.00) 0 (0.00)
Total Total 186 (0.37) 125 (0.48) 61 (0.26) 186 (0.37) 125 (0.48) 61 (0.26) <0.001

* The P value assuming that there is a significant difference between the number of cancers identified in men and women. The P values are for exact binomial
proportion test to evaluate the difference between frequency in men and women. P values were not reported for groups with a sample size below 20.
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were selected for this study.

Variables such as age, sex and type of the tumor were
derived and registered. All M-codes were evaluated
separately and then in order to simplify, the results all
subtypes of the same tumor families were combined
under the name of the main tumor family group and re-
evaluated. Patients were divided in different age groups.
The crude incidence rate and age-specific incidence rate
were calculated for each age group and sex. The trend of
age-standardized incidence rate (ASIR) from March 2008
to March 2015 was calculated for each gender.

In the statistical analysis, descriptive statistics, median
[interquartile range (IQR): first quartile (Q1) - third
quartile (Q3)] for continuous variables (including
morphology groups and their combined groups) and
frequency (percentage (for categorical variable were used
to summarize the information. The exact binominal
proportion test was performed to compare the true
proportion of two groups. All statistical analyses were
performed using SPSS (version 26) and R version 3.6.0. P
value < 0.05 was considered to be statistically significant.

Results

Among the 186 cases, 44 cases were Ewing sarcoma, 43
cases were chondrosarcoma, 35 cases were chordoma, 23
cases were osteosarcoma, 4 cases were fibrosarcoma, 3
cases were malignant fibrous histiocytoma (MFH), 3 cases
were peripheral primitive neuroectodermal (PPNET) and
31 cases were less frequent primary osseous sarcomas and
non-classified sarcomas (Table 1).

Considering all sarcomas, 125 (67.2%) of cases were
men and 61 (32.8%) were women (P value <0.001). All
major sarcomas of the spine, including Ewing sarcoma,
Chondrosarcoma, Chordoma and Osteosarcoma showed
a male predilection; however, a significant statistical
relation between sex and tumor type was observed solely
among patients with Ewing sarcoma (P value:0.001)
(Table 1).

The median age of the primary osseous sarcomas of the
mobile spine was 34.0 (Q1-Q3: 20.0-51.0) and 40.0 (Q1-

Table 2. Median (Q1 — Q3) Age (Years) for Patients from 2008 to 2015 in Iran

Q3: 24.0-59.0) in men and women, respectively, and 37.0
(Q1-Q3: 20.0-59.0) regardless of gender (Table 2). The
ASIR during 2008 to 2015 by gender is shown in Figure
1. The ASIR for primary osseous sarcoma of the mobile
spine was 0.37 per million person-years.

For the 44 cases of Ewing sarcoma, the male-to-female
ratio was 3:1 (33 men and 11 women) (P value = 0.001).
The ASIR of Ewing sarcoma in mobile spine was 0.08 in
one million persons per year. The median age of Ewing
sarcoma was 22.0 years (Q1-Q3: 15.0-28.0 years). In
male patients with Ewing sarcoma, the median age was
22.0 (Q1-Q3: 15.0-28.0), while females showed a median
age of 20.0 (Q1-Q3: 15.0-27.0). Despite this difference,
using the exact Mann-Whitney test, the median age of
patients with Ewing sarcoma was not affected by gender
(P value = 0.654) (Table 2). The majority of cases with
Ewing sarcoma of the mobile spine were observed in the
age group 20-25 years (29.5%) followed by the age group
15-19 years (20.4%). Any relation between age group
and the sex could not be investigated due to sparse data.
However, the difference in new cases of Ewing sarcoma
was significant between men and women (P value < 0.05).
Despite similar pathological, clinical, and radiological
characteristics of PPNET and Ewing sarcoma, they were
analyzed separately and PPNET was considered as a rare
tumor.

Among 43 patients with mobile spine chondrosarcoma,
33 cases (76%) were listed as chondrosarcoma, not
otherwise specified (M-code: 9220), 6 cases (13.9%)
Mesenchymal ~ Chondrosarcoma  (M-code:
9240), 2 cases (4.6%) were Myxoid chondrosarcoma
(M-code: 9231) and 2 cases (4.6%) were dedifferentiated
chondrosarcoma (M-code: 9243) (Table 1). In the 43 cases
of chondrosarcoma, 28 (65.2%) were men and 15 (34.8%)
were women without any statistical significance (P value
= 0.066). The ASIR of chondrosarcoma of the mobile
spine was 0.08 per million person-years. The median age
of patients with chondrosarcoma was 47.00 (IQR: 33.0-
56.0). Among male patients, the median age was 39.0
(30.0 - 50.0), while females showed a median age of 56.0

were

Median (Q1 - Q3)

Combined Group

Total Male Female Exact P Value*

Fibrosarcoma 30.50 (3.8, 57.3) 30.50 (3.0, ) 30.50 (0.0, ) ==

MFH 46.00 (28.0, --) 46.00 (28.0,-) - ----

Ewing sarcoma 22.00 (15.0, 28.0) 22.00 (15.0, 28.0) 20.00 (15.0, 27.0) 0.654
PPNET 11.00 (7.0, --) 9.00 (7.0, --) 21.00(21.0, 21.0) -

Osteosarcoma 25.00 (18.0, 37.0) 22.50 (16.5, 37.25) 31.00 (19.0, 37.0) 0.526
Chordoma 54.00 (47.0, 63.0) 53.00 (41.0, 59.0) 59.50 (50, 68.3) 0.120
Chondrosarcoma 47.00 (33.0, 56.0) 39.00 (30.0, 50.0) 56.00 (50.0, 59.0) 0.002
Others 38.00 (23.0, 59.0) 33.00 (20.0, 47.0) 59.00 (32.5, 62.0) 0.115
Total 37.00 (20.0-59.0) 34.00 (20.0, 51.0) 40.00 (24.0, 59.0) 0.012

* The exact P-value assuming that there is a significant difference between the mean rank age at the diagnosis of the cancer identified in men and women using

Man-Whitney U test.
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(50.0-59.0). The relation between median age and sex was
significant with a higher value of median age for women
compared to men (P value = 0.002). Thirty cases of mobile
spine chondrosarcoma (69.7%) were between the ages of
30 and 60 (18 men and 12 women).

Chordoma contained two subgroups of chordoma and
chondroid chordoma with 31 cases (18 men, 13 women)
and 4 cases (3 men, 1 woman), respectively. The difference
in the number of new cases was not significant between
men and women in each subgroup (P value > 0.05) (Table
1). The ASIR of mobile spine chordoma was 0.07 per
million person-years. The median age of patients with
chordoma was 54.0 (47.0-63.0) while men showed a
higher median age of 53.0 (41.0-59.0) years in comparison
to women with 59.5 (50.0-68.3) years (Table 2). Most of
the new cases occurred in the age group of 45-65 years;
however, the relationship between age groups and sex was
not statistically verifiable (P value > 0.05).

Out of 23 patients with osteosarcoma, 18 cases were
osteosarcoma, not otherwise specified (M-code: 9180) and
5 cases were chondroblastic (M-code: 9181) osteosarcoma
(Table 1). Among these 23 patients, 14 were men and
9 were women without any statistical significance (P
value = 0.450). The crude incidence rate of mobile spine
osteosarcoma was 0.04 per million person-years. The
median age of osteosarcoma for men was 22.5 (Q1-Q3:
16.5-37.3) which was not significantly lower compared to
the median age of women with the value of 31.0 (Q1-Q3:

19.0-37.0) (Table 2). The majority of new cases occurred
in the age group of 10-40 years with 20 cases (12 men and
8 women); the relation between age groups and sex could
not be evaluated for osteosarcoma (Table 3).

Discussion

Spine sarcoma includes a variety of malignant tumors the
majority of which are rare. Except chordoma, all major
osseous sarcomas frequently affect long bones and rarely
involve the spine. More frequent sarcomas of the spine
include Ewing sarcoma, chondrosarcoma, chordoma and
osteosarcoma. Some national registries show a significant
correlation between tumor type and race among patients
with particular sarcomas.>”'? Despite different multi-
institutional and national registry studies on demographic
and epidemiologic outcome of spine sarcoma in developed
countries, there are few works available in other part of
the world with different ethnic and race characteristics. To
the best of our knowledge, this is the first epidemiological
study of spine sarcomas based on a national database
registry in a Middle Eastern country with a population of
nearly similar racial and ethnic characteristics.

According to the INCR, among patients with primary
osseous sarcoma of the mobile spine, 23.6% had Ewing
sarcoma, 23.1% had chondrosarcoma, 18.8% had
chordoma, 12.3% had osteosarcoma and 22.2% had other
rare tumors. In a study by Kerr et al” based on the NCDB,
from 2004 to 2015, out of 1011 primary osseous sarcomas

Table 3. Number of New Cases (Age-Specific Incidence Rate/Per Million Person-Years) for Osteosarcoma, Chondrosarcoma, Ewing Sarcoma, and Chordoma

during 2008-2015

Osteosarcoma Chondrosarcoma Ewing Sarcoma Chordoma
Aee Total Male Female Total Male Female Total Male Female Total Male Female
0-4 0 (0.00) 0 (0.00) 0 (0.00) 1(0.02) 1(0.04) 0 (0.00) 3 (0.07) 3(0.13) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00)
5-9 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00)
10-14 2 (0.05) 2 (0.10) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 4 (0.10) 3(0.14) 1 (0.05) 1(0.02) 1 (0.05) 0 (0.00)
15-19 5(0.11) 3(0.13) 2(0.09) 2 (0.04) 2 (0.08) 0 (0.00) 9(0.19) 6 (0.25) 3(0.13) 0 (0.00) 0 (0.00) 0 (0.00)
20-24 4 (0.07) 2 (0.07) 2 (0.07) 1(0.02) 1(0.04) 0 (0.00) 13 (0.23) 9(0.32) 4(0.14) 1(0.02) 1(0.04) 0 (0.00)
25-29 2 (0.03) 2 (0.07) 0 (0.00) 2 (0.03) 2 (0.07) 0 (0.00) 6 (0.10) 5(0.17) 1(0.03) 2(0.03) 2 (0.07) 0 (0.00)
30-34 2 (0.04) 0 (0.00) 2 (0.08) 6(0.12) 5(0.20) 1(0.04) 1(0.02) 0 (0.00) 1(0.04) 2 (0.04) 0 (0.00) 2(0.08)
35-39 5(0.13) 3(0.15) 2 (0.10) 3(0.08) 3(0.15) 0 (0.00) 4 (0.10) 3(0.15) 1(0.05) 1(0.03) 1(0.05) 0 (0.00)
40-44 0 (0.00) 0 (0.00) 0 (0.00) 5(0.15) 3(0.17) 2(0.12) 1(0.03) 1(0.06) 0 (0.00) 1(0.03) 1(0.06) 0 (0.00)
45-49 0 (0.00) 0 (0.00) 0 (0.00) 3(0.10) 3(0.21) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 4(0.14) 3(0.21) 1(0.07)
50-54 1(0.04) 1(0.08) 0 (0.00) 6(0.25) 4(0.33) 2(0.17) 1(0.04) 1(0.08) 0 (0.00) 6(0.25) 4(0.33) 2(0.17)
55-59 1(0.05) 1(0.11) 0 (0.00) 7(0.38) 0 (0.00) 7 (0.75) 1(0.05) 1(0.11) 0 (0.00) 5(0.27) 3(0.33) 2(0.21)
60-64 0 (0.00) 0 (0.00) 0 (0.00) 1(0.08) 0 (0.00) 1(0.15) 1(0.08) 1(0.16) 0 (0.00) 6 (0.45) 3(0.47) 3(0.44)
65-69 1(0.10) 0 (0.00) 1(0.21) 1(0.10) 1(0.21) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 2(0.21) 0 (0.00) 2(0.41)
70-74 0 (0.00) 0 (0.00) 0 (0.00) 4(0.51) 3(0.75) 1(0.26) 0 (0.00) 0 (0.00) 0 (0.00) 1(0.13) 0 (0.00) 1(0.26)
75-79 0 (0.00) 0(0.00) 0 (0.00) 1(0.16) 0(0.00) 1(0.34) 0 (0.00) 0 (0.00) 0 (0.00) 3(0.49) 2(0.63) 1(0.34)
80-85 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00)
+85 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0(0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00)
Total 23(0.04) 14(0.05) 9(0.03) 43(0.08) 28(0.11) 15(0.06) 44 (0.08)" 33(0.12) 11(0.04) 35(0.07) 21(0.08) 14 (0.05)

*The significant difference in number of new cases between men and women.
Numbers in brackets indicate age-specific incidence rate.
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of the whole spine including the sacro-coccygeal zone,
337 cases (33.3%) were chordoma, 278 cases (27.5%) were
Ewing sarcoma, 223 cases (22%) were chondrosarcoma
and 133 cases (13.1%) were osteosarcoma. Due to the high
tendency of chordoma and Ewing sarcoma to involve the
sacro-coccygeal part of the spine and excluding all rare
sarcomas of the spine in the latter study, our results show
a nearly similar frequency of the main primary sarcomas
of the mobile spine.

Regardless of the malignancy type, there is generally a
slight male predilection for vertebral tumors.”* According
to our results, there was a statistically significant male
predilection for primary osseous sarcomas of the mobile
spine which is consistent with other studies.

The median age of the primary osseous sarcomas of the
mobile spine was 38 years which means that generally,
spine sarcoma more frequently affects the patients during
the adult age. There is less predilection for primary
spine malignancies among children compared to adults’;
however, there is a high tendency for malignancy for
diagnosed tumors of the spine among children. In one
study in 2007 based on a national registry in United
Kingdom with 42 years of survey, among patients
younger than 18 years, 40% of primary spine tumors were
malignant."

Ewing sarcoma is a family of highly malignant, poorly
differentiated tumors composed of small round cells. Ewing
sarcoma of the spine and paraspinal region accounts for
3.5% of all Ewing sarcomas and it affects the sacrum more
frequently (55%) in case of spine involvement.'® Racial
predilection is observed also among patients affected
by Ewing sarcoma, with Caucasians accounting for 93%
of the patients while African-Americans represent only
4%.7'S Spine is a common site for primary appendicular
Ewing sarcoma and axial skeleton is the primary site of
Ewing sarcomas in only 3% to 10% of cases. Considering
the childhood and adolescent age range, Ewing sarcoma
is the most common nonlymphoproliferative primary
osseous sarcoma of the spine.**'”!® In Iran, the majority
of cases with Ewing sarcoma of the mobile spine were
observed among the age group 15 to 25 years and the
median age was 22.0, which is slightly higher than other
studies. Ewing sarcoma accounts for 23.6% of all primary
osseous sarcomas of the mobile spine derived from
the INCR. According to the NCDB, the median age of
diagnosis for Ewing sarcoma is 22 years and accounts for
27% of primary osseous sarcomas of the spine.” The male-
to-female ratio in Ewing sarcoma was 62% to 38% based
on the NCDB while in Iran, Ewing sarcoma affects men
three times more than women.

Chondrosarcomaisamalignanttumorwith cartilaginous
differentiation.”** Like other sarcomas, there is a racial
predilection reported for chondrosarcoma. According to
SEER, the Caucasian race represents 89% of cases in the
study. Most patients were diagnosed during the 5% and
6™ decades of their life.° The spine represent the primary
site for chondrosarcoma in only 3% to 12% of cases.

Mobile Spine Osseous _

According to the NCDB, chondrosarcoma accounts for
22% of all spine primary malignancies.” This is consistent
with our results in which 23.1% of primary osseous
sarcomas of the mobile spine were chondrosarcomas. The
majority of cases with chondrosarcoma of the spine are
low-grade, and cases with high grade pathologies remain
less frequent.” Chondrosarcoma can present as a primary
malignant tumor of the spine or can be a malignant
transformation of other benign cartilaginous tumors such
as osteochondromas or enchondromas (40% of cases).?
In our study, the ASIR of chondrosarcoma of the mobile
spine was 0.08 per million person-years. According to the
INCR, the median age of patients with chondrosarcoma
was 45.5 years which is slightly lower compared to other
studies. Using the SEER Registry from 1973 to 2012,
Arshi et al* reported 973 cases of chondrosarcoma with
a mean age of 51.6 years at the time of diagnosis. The
median age at diagnosis in our study was higher among
female patients (56.0 years) compared to males (39.0
years). Among primary osseous sarcomas of the mobile
spine, a significant statistical correlation between median
age at diagnosis and sex was only observed among
chondrosarcoma patients. Despite a male predilection
for chondrosarcoma of the mobile spine (65.2% were
men and 34.8% were women), our results showed no
statistical significance for these entities which is consistent
with the results derived from SEER reports (3:2)."*%
Generally, the frequency distribution of chondrosarcoma
subtypes of appendicular skeleton include myxoid 5.8%,
mesenchymal 2.1%, dedifferentiated 3.5%, and clear
cell 0.5%; however, this may be different for the spine.
According to the SEER report for chondrosarcoma of
the spine, myxoid (5.8%), dedifferentiated (3.5%), and
mesenchymal chondrosarcoma (2.1%) were subtypes of
chondrosarcoma and the rest were simply reported as
chondrosarcoma.”®?' This is in contrast with the results
derived from our series in which 13.9% were mesenchymal
chondrosarcoma, 4.6% were myxoid chondrosarcoma and
4.6% were dedifferentiated chondrosarcoma.

Chordoma is a malignant tumor from vestigial remnants
of the notochord with particular proclivity to involve the
cranial base and the vertebral column. According to the
NCDB and other studies, African Americans represent
only 3% (2.2% to 3.3%) of chordomas which demonstrates
the influence of race on this pathology. However, the
racial discrepancy for this tumor remains unclear.
About 50% of chordomas are localized in the sacrum and
35% in the clivus, which leaves only 15% in the mobile
spine."** Chordoma is a low-grade malignant tumor of
the axial skeleton with nearly 3% metastasis at the time
of diagnosis. Considering the whole spine, chordoma is
the most common primary osseous sarcoma of the spine
(37%); however, excluding the sacrococcygeal region, the
mobile spine contains only a smaller percent.” According
to our results, 18.8% of all primary osseous sarcomas of
the mobile spine were chordomas which may be consistent
with other reports. Chordoma is rarely detected before
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the age of 30.” Our results showed a median age of 54.0
years for the chordoma of the mobile spine. In addition,
the results showed higher male involvement in the older
age group compared to women. The chordoma male
predilection in our study is consistent with the previous
literature reports as 2:1.*” Our results showed an ASIR
of 0.07 per million for mobile spine chordomas. Other
studies (0.08 per 100 000) have reported a higher incidence
for whole spine chordoma including the sacrococcygeal
region.*

Osteosarcoma is high-grade malignant tumor
composed of mesenchymal cells producing osteoid and
immature bone.” The incidence of osteosarcoma may be
affected by race according to age at onset. There is a higher
incidence rate among white population in the elder age
group while African Americans have a higher incidence
between the age of 25 to 29 years.>'? By reviewing a series
over 27 years, Bhatia et al reported that 69% of patients
with spinal osteosarcoma represented primary spinal
involvement and the rest were metastasis spread from
other sites.”> Osteosarcoma accounts for 3%-5% of all
malignancies of the spine.’ Osteosarcoma of the spine
constitutes 0.6% to 3.2% of all diagnosed osteosarcomas."?
Of osteosarcomas of the spine, 30% occur in the sacrum
and the rest affect the mobile spine.'** According to
the NCDB, osteosarcoma is the least frequent primary
osseous sarcoma of the spine among major sarcomas with
only 13.1% of cases’; while 0.85%-3% of all osteosarcomas
affect the spine.” According to the INCR, osteosarcoma
constitutes 12.3% of primary osseous mobile spine
sarcomas. The ASIR of mobile spine osteosarcoma in
Iran was 0.04 per million person-years. Osteosarcoma
may occur from early childhood to old age (8 to 80
years); however, the peak incidence of this pathology is
reported in the fourth decade in the literature which is
higher than appendicular involvement.'**** It is more
common among adolescent and young adults; however,
older patients in the seventh decade of life may encounter
this pathology."? The incidence of osteosarcoma in elderly
patients is a consequence of long standing Paget’s disease.’
Appendicular osteosarcoma affects the patients in a
bimodal fashion, with the majority of cases occurring in
the adolescent age group (interquartile 14-37). However,
in the case of the osteosarcoma of the mobile spine, the
median age is significantly higher and the average age of
mobile spine osteosarcoma was 43 years (interquartile
23-61).” In contrast with other studies, the INCR did not
demonstrate a bimodal distribution for this pathology and
the majority of new cases occurred in the age group of 10-
40 years including 20 cases (86%). Like other sarcomas,
there is a male predilection for osteosarcoma'® which is
consistent with the results derived from the INCR.

In conclusion, primary osseous sarcoma of the
mobile spine showed a significant male predilection.
The median age of mobile spine sarcoma was 37.0
years which was different for each tumor type. Ewing
sarcoma in Iran affects the mobile spine at slightly

older ages while chondrosarcoma has a lower median
age at the time of diagnosis compared to other studies.
Myxoid chondrosarcoma is the most frequent subtype
of the mobile spine chondrosarcomas excluding simply
described chondrosarcoma. Chordoma affects men at
an older age compared to women. In contrast with other
studies, osteosarcoma of the spine affects young adults
without affecting patients at older ages among the Iranian
population.

This study represents the first epidemiologic
investigation based on a national registry (INCR) for
patients with primary osseous mobile spine sarcomas
in Iran. While the INCR has many advantages, it is not
without limitations. The methodological limitations of the
study including sparse data and sparse-data bias should
be borne in mind.***" In this registry, due to incomplete
histopathology registration of the patients and lack of
histology codes, histology evaluation was not possible.
The INCR does not provide directly the survival data to
enable the analysis and investigation of this valuable issue.
Lack of data on surgical approach and treatment type was
also a weakness of this study.
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