L))

Check for
updat

Original Article

Treatment method and prognostic factors of chondrosarcoma:
based on Surveillance, Epidemiology, and End Results (SEER)
database

Kun-Chi Hua, Yong-Cheng Hu

Department of Orthopedic Oncology, Tianjin Hospital, Tianjin, China

Contributions: (I) Conception and design: KC Hua; (II) Administrative support: YC Hu; (III) Provision of study materials or patients: KC Hua; (IV)
Collection and assembly of data: KC Hua; (V) Data analysis and interpretation: KC Hua; (VI) Manuscript writing: All authors; (VII) Final approval
of manuscript: All authors.

Correspondence to: Yong-Cheng Hu. Department of Orthopedic Oncology, Tianjin Hospital, Tianjin 300211, China. Email: HuYC62@163.com.

Background: Chondrosarcoma is a malignant tumor originating from cartilage tissue. It is the second most
malignant bone tumor, accounting for about 10% to 15% of all primary bone tumors. So far, there have been
no reports of large-scale clinical statistics on the relationship between non-surgical treatment and prognosis
in patients with chondrosarcoma.

Methods: Through the search of the Surveillance, Epidemiology, and End Results (SEER) database,
chondrosarcoma patients registered between January 1, 2004 and December 31, 2016 were selected as
research goals. Univariate analysis of overall survival (OS) and chondrosarcoma-specific survival (CSSS) by
Kaplan-Meier survival analysis and log-rank test. Mapping Kaplan-Meier curves for prognostic factors that
are significant for OS and CSSS in patients with chondrosarcoma. After univariate analysis, the prognostic
factors that have a significant effect on the prognosis were included in the multivariate Cox regression
analysis, and the independent factors that affected the prognosis were screened.

Results: A total of 1,128 patients with chondrosarcoma were included in the study. Univariate analysis
showed that prognostic factors such as age, gender, primary site, histological type, grade, tumor size,
metastasis, surgery, radiotherapy, chemotherapy and treatment method had significant effects on all-cause
mortality (ACM) and chondrosarcoma-specific mortality (CSSM). These factors were included in the
multivariate Cox regression analysis. The results showed age, primary site, histological type, grade, tumor
size, metastasis, and treatment method were independent factors affecting ACM and CSSM.
Conclusions: This study found that although non-surgical treatment of chondrosarcoma has made
great progress, at present, it is still not considered that non-surgical treatment can significantly improve
the prognosis. There are many factors affecting the prognosis of chondrosarcoma, including age, primary
site, histological type, grade, tumor size, distant metastasis and treatment method. In the future, more
samples and more detailed data will be needed to study the treatment of chondrosarcoma and to analyze the

important factors affecting prognosis through big data analysis.
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Introduction

Chondrosarcoma is a malignant tumor originating from
cartilage tissue (1,2). It is the second most malignant bone
tumor, accounting for about 10% to 15% of all primary
bone tumors (3-5). The annual incidence of about 200,000
people, accounting for about 20% of bone malignant tumor
in the United States (US) (6-9). It can occur at any age, with
an average age of onset of 50 years, and more men than
women (55%:45%) (10,11). The chondrosarcoma of the
axis is most common in the pelvis (12-14). The femur in the
long bones of the extremities is most often involved (15,16).
Another 10% of chondrosarcoma occurs in soft tissues,
mostly mucinous chondrosarcoma.

Chondrosarcoma is characterized by the production
of hyaline cartilage by tumor cells, a tumor that is less
malignant and slow to grow but is prone to recurrence in
the absence of treatment (17). Chondrosarcoma has poor
blood supply and lymphatic circulation, and is not sensitive
to traditional chemotherapy (CT) drugs and radiotherapy
(RT) (18). At present, extensive resection is still the main
treatment, and the 10-year survival rate is 30-80% (10).
However, with the deepening of research on radiosensitizers
and the development of genetic engineering in recent years,
many scholars have gradually changed their understanding
(19,20). More and more studies have suggested that RT and
neoadjuvant CT have certain clinical significance for the
treatment of chondrosarcoma (19-21).

So far, there have been no reports of large-scale clinical
statistics on the relationship between non-surgical treatment
and prognosis in patients with chondrosarcoma. In addition,
the incidence of primary bone tumors is significantly
less than that of other systems. There are fewer clinical
treatment centers specializing in bone tumor research in
China, and there is a lack of large-scale clinical statistics.
In order to solve the problem of insufficient clinical data,
we collected information on patients with chondrosarcoma
from the Surveillance, Epidemiology, and End Results
(SEER) database managed by the National Cancer Institute.
The database contains approximately 30% of the US
population’s cancer diagnosis, treatment and survival data,
and global oncology researchers have obtained partial data
by applying to provide a good source of data for this study
(22,23).

This article retrospectively analyzed the data of 1,128
patients with chondrosarcoma in the SEER database to
study the patients undergoing surgery, RT and CT. In
addition, 9 factors including age, gender, ethnicity, tumor
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location, tumor size, grade classification, histological
type, distant metastasis, and treatment were analyzed to
screen out factors affecting prognosis. Provide more direct
evidence for the choice of diagnosis and treatment method
to achieve the goal of improving the prognosis of patients
with chondrosarcoma. We present the following article in
accordance with the STROBE reporting checklist (available
at http://dx.doi.org/10.21037/tcr-20-357).

Methods
Data collection

SEER*Stat software, version 8.3.6 was used to access the
SEER 18 Regs Custom Data (with additional treatment
field), Nov 2018 Sub (1973-2016 varying) database using
SEER*Stat’s client-server mode. A total of 1,128 patients
with chondrosarcoma in the US diagnosed between January
1, 2004 and December 31, 2016. Patients confirmed before
2004 were excluded because demographic and treatment
information was incomplete. Patients were excluded if they
had unknown survival time, were unknown vital status, were
diagnosed at autopsy, or had unknown treatment method.

Inclusion codes and criteria

The primary endpoints of the study were overall survival
(OS) and chondrosarcoma-specific survival (CSSS). In this
study, we classified patients according to the following
factors, such as age at diagnosis (<55, 56-73, 274 years),
sex (female, male), race (White, Black, others), primary
site (upper limb, lower limb, axial, other), histological type
(conventional chondrosarcoma, myxoid chondrosarcoma,
dedifferentiated chondrosarcoma, other), grade (I, II, III,
IV), tumor size (<72, 73-117, >118 mm), metastasis (yes,
no), surgery (yes, no), RT (yes, no), CT (yes, no), and
treatment method (surgery, no surgery and no RT and no
CT, RT, CT, surgery and RT, surgery and CT, RT and CT,
surgery and RT and CT).

Statistical analysis

The clinicopathological data of patients who received/not
received surgery, received/not received RT, and received/
not received CT were compared by chi-square test. In
addition, the chi-square test was used to compare OS
and CSSS for each prognostic factor of chondrosarcoma
patients. To better set the cut-off value of the continuity
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variables (age and tumor size), use X-tile software for
analysis. Mapping Kaplan-Meier curves for prognostic
factors that are significant differences for OS and CSSS in
patients with chondrosarcoma. After univariate analysis,
the prognostic factors that have a significant effect on the
prognosis were included in the multivariate Cox regression
analysis, and the independent factors that affected the
prognosis were screened. The P value <0.05 was considered
to be significant. All statistical analysis is completed by
Statistical package for the social sciences (SPSS, version
23.0; IBM Corp., Armonk, NY, USA).

Results
Determination cut-off value of age and tumor size

X-tile software analysis results (Figure 1) show that the best
cut-off values for age in patients with chondrosarcoma are
55 and 74 years, thus dividing the patient’s age into three
groups (<55, 56-73, =74 years). The optimal cut-off values
for tumor size were 72 and 118 mm, thus dividing the
tumor size into three groups (<72, 73-117, >118 mm).

Clinicopathological features of patients with
chondrosarcoma

A total of 1,128 patients with chondrosarcoma were
included in the study (Figure 2), aged 2 to 98 years, with an
overall median survival time of 35 months. Among them,
the majority of patients aged <55 years (568, 50.4%) and
the median survival time was the longest (38 months). Four
hundred and ninety-three women (43.7%), median survival
time was 36 months, 635 patients were male patients
(56.3%), median survival time was 34 months, male to
female ratio was 1.29:1. White account for the vast majority
(989, 87.7%), and black have the longest median survival
time (35.5 months). The highest incidence was in the axial
bone (468, 41.5%), while the median survival time of the
upper limbs was the longest (36.5 months). Conventional
chondrosarcoma is dominant (934, 82.8%) with the longest
median survival time (38 months). The incidence of grade
I and grade II was close (35.4% vs. 42.6%), the incidence
of grade III and grade IV was close (12.9% vs. 9.1%), and
the median survival time of grade I was the longest (42.0
months). Tumor size <72 mm is the most (554, 49.1%)
and the median survival time is the longest (39.5 months).
Patients with no distant metastases were the most (1,060,
94.0%) with the longest median survival time (36.0 months).
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The median survival time of patients undergoing surgery
was longer than that of patients who did not undergo
surgery (37.0 vs. 18.0 months). The median survival time of
patients who did not receive RT was longer than those who
received RT (36.0 vs. 28.0 months). The median survival
time of patients who did not receive CT was longer than
that of patients who received CT (36.0 vs. 19.0 months).
Among the treatment method options, patients with only
surgery had the highest median survival time (39.0 months)
(Tible 1).

Selection of surgery, RT and CT in patients with
chondrosarcoma

There were significant differences in factors such as age,
race, primary site, grade, tumor size, and distant metastasis
in the choice of surgery. The highest proportion of white
patients undergoing surgery (90.9%). Chondrosarcoma
appears in patients with axial bone, and the proportion of
patients undergoing surgery is slightly lower than that of
other patients (86.8%). From grade I to IV, the proportion
of patients undergoing surgery gradually decreased.
Similarly, as the tumor size increased, the proportion of
patients undergoing surgery gradually decreased. The
proportion of patients who did not have distant metastases
was significantly higher than those with distant metastases
(92.3% vs. 52.9%).

In the choice of RT, there are significant differences
in factors such as primary site, histological type, grade,
and distant metastasis. The proportion of patients with
chondrosarcoma in the upper and lower extremities
receiving RT was close (6.0% vs. 5.8%) and lower than
that of the central axis (16.7%). Myxoid chondrosarcoma
patients had the highest proportion of RT (25.9%). From
grade I to IV, the proportion of patients receiving RT
increased gradually. The proportion of patients with distant
metastases receiving RT was significantly higher than those
without distant metastasis (25.0% vs. 13.4%).

In the choice of CT, there are significant differences
in factors such as histological type, grade, tumor size,
and distant metastasis. Among them, dedifferentiated
chondrosarcoma patients had the highest proportion of
CT (33.0%). Grade IV patients had the highest proportion
of CT (35.9%). Patients with tumor size >118 mm had
the highest proportion of CT (13.2%). The proportion
of patients with distant metastases receiving CT was
significantly higher than that of patients without distant
metastases (41.2% wvs. 5.3%) (Table 2).
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Figure 1 X-tile software analysis SEER database chondrosarcoma patients the best age and tumor size cutoff value. SEER, Surveillance,

Epidemiology, and End Results.

Surveillance, epidemiology and end results
(SEER) database

\

Paitents with chondrosarcoma
N=5,242

Paitents excluded:
survival time unknown
Vital status unknown

Other cause

o diagnosed at autopsy
Treatment unknown
y N=4,114
Paitents analyzed
N=1,128
Alive Dead
N=864 - o N=264

A

N=113

Figure 2 Flowchart of patient identification and selection.
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Cancer specific
N=151
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Table 1 Survival time for each prognostic factor and categorical variable

Patients

Characteristics N % Median survival months (quartile interval)
Total 1,128 100.0 35.0 (18.0-56.0)
Age at diagnosis (years)

<55 568 50.4 38.0 (20.0-57.0)

56-73 402 35.6 35.0 (17.0-56.0)

=74 158 14.0 19.5 (7.0-45.0)
Gender

Female 493 43.7 36.0 (19.0-56.0)

Male 635 56.3 34.0 (17.0-55.0)
Race

White 989 87.7 35.0 (18.0-56.0)

Black 76 6.7 35.5 (17.0-53.0)

Other 63 5.6 31.0 (15.0-50.0)
Primary site

Upper limb 216 19.1 36.5 (19.0-58.0)

Lower limb 329 29.2 34.0 (14.0-53.5)

Axial 468 41.5 35.0 (19.0-55.0)

Other 115 10.2 35.0 (19.0-58.0)
Histological type

Conventional chondrosarcoma 934 82.8 38.0 (20.0-58.0)

Myxoid chondrosarcoma 54 4.8 30.5 (18.0-59.0)

Dedifferentiated chondrosarcoma 109 9.7 11.0 (56.0-25.0)

Other 31 2.7 42.0 (31.0-56.0)
Grade

I 399 35.4 42.0 (22.0-61.0)

I 480 42.6 38.0 (20.0-57.0)

M 146 12.9 25.0 (12.0-47.0)

\% 103 9.1 16.0 (7.0-29.0)
Tumor size (mm)

<72 554 49.1 39.5 (22.0-58.0)

73-117 223 19.8 34.0 (17.0-57.0)

=118 204 18.1 25.0 (10.0-45.0)

Other 147 13.0 34.0 (14.0-59.0)
Metastasis

Yes 68 6.0 8.0 (3.0-19.0)

Table 1 (continued)
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Patients
Characteristics N % Median survival months (quartile interval)
No 1,060 94.0 36.0 (19.0-57.0)
Surgery
Yes 1,014 89.9 37.0 (19.0-57.0)
No 114 10.1 18.0 (6.0-36.5)
RT
Yes 159 141 28.0 (15.0-46.0)
No 969 85.9 36.0 (18.0-57.0)
CT
Yes 84 7.4 19.0 (10.5-37.0)
No 1,044 92.6 36.0 (19.0-57.0)
Treatment method
Surgery 850 75.4 39.0 (20.0-58.0)
No surgery and no RT and no CT 66 5.9 19.5 (3.0-51.0)
RT 26 2.3 18.5 (8.0-34.0)
CT 15 1.3 16.0 (8.0-20.0)
Surgery and RT 102 9.0 33.0 (19.0-49.0)
Surgery and CT 38 3.4 26.0 (11.5-47.0)
RT and CT 7 0.6 9.0 (5.0-47.0)
Surgery and RT and CT 24 2.1 22.0 (17.0-35.5)

RT, radiotherapy; CT, chemotherapy.

Prognostic factors and categorical variables of all-cause
mortality (ACM) and chondrosarcoma-specific mortality

(CSSM)

In addition to ethnicity, there were significant differences
in prognostic factors and categorical variables between
ACM and CSSM. Patients with age >74 had the highest
ACM and CSSM (52.5% and 29.9%, respectively). In ACM
and CSSM, male is higher than female (26.8% vs. 19.1%,
17.4% wvs. 11.4%, respectively). In ACM and CSSM, lower
limb was the highest (29.5% and 21.1%, respectively).
Dedifferentiated chondrosarcoma patients with the highest
ACM and CSSM (76.1% and 69.0%, respectively). Grade
IV had the highest ACM and CSSM (69.9% and 61.7%,
respectively). Patients with tumor size >118 mm had the
highest ACM and CSSM (44.1% and 33.3%, respectively).

© Translational Cancer Research. All rights reserved.

Patients with distant metastases had higher ACM and
CSSM than those without metastasis (83.8% vs. 19.5%,
81.7% wvs. 10.7%, respectively). Patients who did not
undergo surgery had higher ACM and CSSM than those
who underwent surgery (54.4% vs. 19.9%, 43.5% vs. 12.0%,
respectively). In ACM and CSSM, patients receiving RT
were higher than those who did not receive RT (39.0% uvs.
20.8%, 28.1% wvs. 12.8%, respectively). Patients receiving
CT had higher ACM and CSSM than those without CT
(64.3% wvs. 20.1%, 60.5% vs. 11.2%, respectively). In the
choice of treatment options, Patients only receiving CT
have the highest ACM and CSSM (86.7% and 85.7%,
respectively), whereas patients with surgery only had the
lowest ACM and CSSM (16.4% and 8.8%, respectively)
(1able 3).
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Univariate analysis

Age, gender, primary site, histological type, grade, tumor
size, metastasis, surgery, RT, CT, and treatment method
were significantly different, indicating that these prognostic
factors were significant associated with ACM and CSSM
(1able 4). In addition, we plotted the Kaplan-Meier survival
curves for each prognostic factor associated with ACM and

CSSM (Figure 3).

Multivariate analysis

The Kaplan-Meier survival analysis was used to analyze
the independent factors that have significant correlation
between ACM and CSSM. The results showed age, primary
site, histological type, grade, tumor size, metastasis, and
treatment method were independent factors affecting ACM
and CSSM (Tuble 4).

Discussion

Chondrosarcoma is not a common disease, so there
is no extensive and in-depth study of its diagnosis
and treatment. It has been previously thought that
chondrosarcoma is not sensitive to all CT and RT, and
patients need to undergo surgical resection of the primary
site of extensive lesions. Patients with primary lesion
resection have inevitable disability and dysfunction, and
surgical resection does not make much sense for tumors
that have metastases distantly (24).

Tireatment method

At present, in the surgical treatment of chondrosarcoma,
limb salvage surgery has become the first choice for
orthopedic surgeons, and adjuvant therapy has become an
indispensable means of treatment for chondrosarcoma,
but no clear conclusions have been drawn on the efficacy
of adjuvant therapy. In this study, the longest survival time
was still only surgery (39 months). However, surgery with
RT (33 months) or surgery with CT (26 months) did not
prolong survival time. In addition, both ACM and CSSM,
patients with only surgery were the lowest (16.4% and 8.8%,
respectively). In the multivariate analysis, surgery and RT or
surgery and CT have an increased risk of death compared to
only surgery. In addition, in CSSM, the hazard ratios (HR)
for surgery and CT reached 4.510, which is almost twice
the HR for surgery and RT. There are two reasons for this.

© Translational Cancer Research. All rights reserved.

On the one hand, patients with high degree of malignancy
generally choose the combination of surgery and adjuvant
therapy, which is also reflected in our study, from grade
I to IV, the proportion of patients receiving RT or CT is
gradually increasing, and the risk of death in patients with
highly malignant tumors is high. Therefore, the effect of
adjuvant therapy cannot be clearly demonstrated. On the
other hand, chondrosarcoma is not sensitive to RT and CT
and has been supported by many studies. Although studies
have been conducted on deeper studies of radiosensitizers
or CT regimens for chondrosarcoma, so far, no satisfactory
drugs have emerged. Therefore, this study does not support
the idea that adjuvant therapy can significantly improve the
prognosis of patients with chondrosarcoma.

Prognostic factor

In this study, age was significantly correlated with prognosis,
with older patients having worse prognosis. Giuffrida ez 4/. (9)
analyzed data from 2,890 patients with chondrosarcoma in
the SEER database. The prognosis of patients older than
50 years was relatively poor, the 30-year survival rate was
only 20%. While the age less than 50 years old, the 30-
year survival rate was greater than 60%. The prognosis of
female chondrosarcoma is better than that of males. The
female 30-year survival rate is 78.6%, while the male 30-
year survival rate is 68.7%, which is statistically different.
The primary site of the tumor showed significant
correlation with the prognosis. The HR of lower limb
or axial bone was higher than that of upper limb, and the
prognosis was poor. At present, there is no comprehensive
study on the prognosis of chondrosarcoma of the upper and
lower limbs. After analyzing 227 cases of chondrosarcoma,
Lee et al. (8) considered that the prognosis of
chondrosarcoma occurring in the limbs is better than other
sites, with higher survival rate and lower recurrence rate.
Fiorenza et al. (25) analyzed 153 cases of non-metastatic
chondrosarcoma and found that the 5- and 10-year survival
rates of osteochondromatosis of the extremities were 81%
and 71%, respectively, and the 5- and 10-year survival rates
of pelvic chondrosarcoma were 69% and 59%, respectively.
Although the survival rate of patients with chondrosarcoma
of the extremities is higher, it is not statistically significant.
Histological type was significantly associated with
prognosis, with dedifferentiated chondrosarcoma having
the worst prognosis. Conventional chondrosarcoma
accounts for 85% of all chondrosarcoma, including primary
chondrosarcoma and secondary chondrosarcoma. Myxoid

Transl Cancer Res 2020;9(7):4250-4266 | http://dx.doi.org/10.21037/tcr-20-357
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Table 3 All-cause mortality and chondrosarcoma-specific mortality for each prognostic factor and categorical variable

All-cause mortality Chondrosarcoma-specific mortality
Characteristics Dead Alive Dead Alive
Total P Total P
N % N % N % N %
Total 1,128 264 23.4 864 76.6 - 1,015 151 149 864 85.1 -
Age at diagnosis (years) <0.001 <0.001
<55 568 67 11.8 501 88.2 548 47 86 501 914
56-73 402 114 28.4 288 71.6 360 72 20.0 2838 80.0
>74 158 83 52.5 75 47.5 107 32 299 75 701
Gender 0.002 0.011
Female 493 94 19.1 399 80.9 452 53 117 399 883
Male 635 170 26.8 465 73.2 563 98 17.4 465 82.6
Race 0.708 0.460
White 989 235 23.8 754 76.2 891 137 154 754 84.6
Black 76 15 19.7 61 80.3 68 7 10.3 61 89.7
Other 63 14 22.2 49 77.8 56 7 125 49 875
Primary site <0.001 <0.001
Upper limb 216 32 14.8 184 85.2 198 14 71 184 929
Lower limb 329 97 29.5 232 70.5 294 62 211 232 789
Axial 468 119 25.4 349 74.6 418 69 165 349 835
Other 115 16 13.9 99 86.1 105 6 5.7 99 943
Histological type <0.001 <0.001
Conventional 934 164 17.6 770 82.4 856 86 10.0 770 90.0
chondrosarcoma
Myxoid chondrosarcoma 54 12 22.2 42 77.8 48 6 12.5 42 87.5
Dedifferentiated 109 83 76.1 26 23.9 84 58 69.0 26 31.0
chondrosarcoma
Other 31 5 16.1 26 83.9 27 1 3.7 26 96.3
Grade <0.001 <0.001
I 399 36 9.0 363 91.0 383 20 52 363 94.8
Il 480 95 19.8 385 80.2 429 44 103 385 897
M 146 61 41.8 85 58.2 122 37 303 85 697
\Y 103 72 69.9 31 30.1 81 50 617 31 38.3
Tumor size (mm) <0.001 <0.001
<72 554 67 121 487 87.9 519 32 6.2 487 93.8
73-117 223 60 26.9 163 7341 199 36 181 163 81.9
>118 204 90 441 114 55.9 171 57 333 114 66.7
Other 147 47 32.0 100 68.0 126 26 206 100 794

Table 3 (continued)
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Table 3 (continued)

Hua and Hu. Treatment method and prognostic factors of chondrosarcoma

All-cause mortality

Chondrosarcoma-specific mortality

Characteristics Dead Alive Dead Alive
Total P Total P
N % N % N % N %
Metastasis <0.001 <0.001
Yes 68 57 83.8 11 16.2 60 49 817 11 18.3
No 1060 207 19.5 853 80.5 955 102 10.7 853 89.3
Surgery <0.001 <0.001
Yes 1014 202 19.9 812 80.1 923 111 120 812 88.0
No 114 62 54.4 52 45.6 92 40 435 52 565
RT <0.001 <0.001
Yes 159 62 39.0 97 61.0 135 38 28.1 97 719
No 969 202 20.8 767 79.2 880 113 128 767 87.2
CT <0.001 <0.001
Yes 84 54 64.3 30 35.7 76 46 605 30 395
No 1044 210 20.1 834 79.9 939 105 11.2 834 8838
Treatment method <0.001 <0.001
Surgery 850 139 16.4 711 83.6 780 69 88 711 912
No surgery and no RT and no 66 27 40.9 39 59.1 52 13 25.0 39 75.0
CT
RT 26 17 65.4 9 34.6 19 10 526 9 47.4
CT 15 13 86.7 2 13.3 14 12 857 2 14.3
Surgery and RT 102 27 26.5 75 73.5 88 13 148 75 852
Surgery and CT 38 23 60.5 15 39.5 34 19 559 15 441
RT and CT 7 5 71.4 2 28.6 7 5 71.4 2 28.6
Surgery and RT and CT 24 13 54.2 11 45.8 21 10 476 11 52.4

RT, radiotherapy; CT, chemotherapy.

chondrosarcoma is a subtype of primary chondrosarcoma
isolated from conventional chondrosarcoma. From the
cytogenetic analysis, it is caused by the translocation of
the homologous chromosome 9 and the 22 position (26).
Dedifferentiated chondrosarcoma is one of the highly
malignant subtypes of chondrosarcoma. The tumor is highly
prone to metastasis, especially lung metastasis. The mortality
rate is high and the prognosis is poor. If metastasis has
occurred at the time of diagnosis and the tumor size >8 cm,
the prognosis is even less optimistic (27).

Grade and tumor size showed significant correlation
with prognosis. Patients with poor differentiation or large

© Translational Cancer Research. All rights reserved.

tumor size have a poor prognosis. The higher the grade,
the lower the degree of tumor tissue differentiation, which
means that the degree of malignancy of the tumor increases.
The expansion of the tumor size means that the tumor
tissue is more difficult to remove completely, the possibility
of residual and local recurrence increases, and the risk of
distant metastasis is greatly improved. This suggests that
the surgeon should strictly follow the guiding principle of
“complete resection” when faced with poorly differentiated
and large chondrosarcoma.

Distant metastasis showed significant correlation with
prognosis, and metastasis meant poor prognosis. It is
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Table 4 Results of univariate and multivariate analysis of each prognostic factor and categorical variable
Characteristics All-cause mortality log-rank Chondrosarcoma-specific mortality log-rank
HR 95% Cl  Pvalue Pvalue HR 95% Cl  Pvalue P value
Age at diagnosis (years) <0.001 <0.001
<55 1.000 (reference) 1.000 (reference)
56-73 2.041 1.4793-2.8171 <0.001 1.769 1.1788-2.6544 0.006
=74 4.312 3.0103-6.1761 <0.001 3.006 1.8256-4.9480 <0.001
Gender 0.005 0.016
Female 1.000 (reference) 1.000 (reference)
Male 1.289 0.9967-1.6671 0.053 1.279 0.9006-1.8156  0.169
Race 0.531 0.275
White NA NA
Black NA NA NA NA NA NA
Other NA NA NA NA NA NA
Primary site <0.001 <0.001
Upper limb 1.000 (reference) 1.000 (reference)
Lower limb 1.345 0.8875-2.0377 0.162 1.979 1.0784-3.6308 0.028
Axial 1.445 0.9549-2.1859 0.082 2.073 1.1278-3.8085 0.019
Other 0.903 0.4775-1.7071  0.753 0.692 0.2532-1.8895 0.472
Histological type <0.001 <0.001
Conventional 1.000 (reference) 1.000 (reference)
chondrosarcoma
Myxoid chondrosarcoma 0.878 0.4785-1.6124 0.676 0.958 0.4000-2.2945 0.923
Dedifferentiated 2.885 1.9409-4.2891 <0.001 3.075 1.8438-5.1265 <0.001
chondrosarcoma
Other 0.745 0.2880-1.9277 0.544 0.172 0.0216-1.3669 0.096
Grade <0.001 <0.001
| 1.000 (reference) 1.000 (reference)
I 1.685 1.1346-2.5025 0.009 1.348 0.7793-2.3300 0.286
1 2.503 1.5603-4.0147 <0.001 2.151 1.1350-4.0756 0.019
\% 4.054 2.4294-6.7634 <0.001 4.434 2.2438-8.7627 <0.001
Tumor size (mm) <0.001 <0.001
<72 1.000 (reference) 1.000 (reference)
73-117 1.370 0.9433-1.9886 0.098 1.343 0.8031-2.2446 0.261
>118 2.505 1.7709-3.5430 <0.001 2.924 1.8080-4.7281 <0.001
Other 2.034 1.3691-3.0229 <0.001 2.363 1.3639-4.0940 0.002
Table 4 (continued)
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Table 4 (continued)
Characteristics All-cause mortality log-rank Chondrosarcoma-specific mortality log-rank
HR 95% Cl  Pvalue P value HR 95% Cl  Pvalue P value
Metastasis <0.001 <0.001
Yes 1.000 (reference) 1.000 (reference)
No 0.335 0.2323-0.4825 <0.001 0.232 0.1472-0.3645 <0.001
Surgery <0.001 <0.001
Yes 1.000 (reference) 1.000 (reference)
No 1.114 0.3714-3.3392 0.848 1.028 0.3158-3.3479  0.963
RT <0.001 <0.001
Yes 1.000 (reference) 1.000 (reference)
No 1.077 0.5307-2.1853 0.837 0.890 0.3929-2.0138 0.779
CT <0.001 <0.001
Yes 1.000 (reference) 1.000 (reference)
No 1.439 0.4128-5.0144 0.568 1.160 0.2864-4.6978 0.835
Treatment method <0.001 <0.001
Surgery 1.000 (reference) 1.000 (reference)
No surgery and no RT and 2.102 0.6523-6.7739 0.213 2.092 0.5486-7.9804 0.280
no CT
RT 3.035 0.9705-9.4931 0.056 4.244 1.2166-14.8015 0.023
CT 1.875 0.5020-7.0019  0.350 1.801 0.4298-7.5454 0.421
Surgery and RT 2.378 1.0601-5.3348 0.036 2.338 0.8630-6.3340 0.095
Surgery and CT 2.808 0.8980-8.7831 0.013 4.510 1.2929-15.7292 0.029
RT and CT 3.313 1.0594-10.3626 0.009 5.761 1.6515-20.0922 0.002
Surgery and RT and CT 2.515 0.8042-7.8666 0.537 3.841 1.1011-13.3960 0.462

RT, radiotherapy; CT, chemotherapy; HR, hazard ratios; Cl, confidence intervals; NA, not applicable.

worth noting that chondrosarcoma grows slowly, and its
recurrence or metastasis can be 10 years after the first
treatment, which means that the follow-up time for patients
with chondrosarcoma is longer than that of general tumors,
and monitoring the lesion should be more cautious.

Limitations

This study is based on a retrospective study conducted by the
SEER database. Due to the limitations of the data included
in the database itself, more detailed patient information is
not available. We are unable to obtain a patient’s specific
surgical plan, detailed CT drugs, complications and tumor

© Translational Cancer Research. All rights reserved.

recurrence. In addition, there is no information on targeted
therapy in the SEER database, which limits our ability to find

more effective adjuvant treatments.

Conclusions

This study found that although non-surgical treatment
of chondrosarcoma has made great progress, at present,
it is still not considered that non-surgical treatment can
significantly improve the prognosis. There are many
factors affecting the prognosis of chondrosarcoma,
including age, primary site, histological type, grade, tumor
size, distant metastasis and treatment method. However,
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due to the different samples included, the differences in
statistical methods, and the development of diagnostic and
therapeutic techniques have led to somewhat different from
the conclusions of previous studies. In the future, more
samples and more detailed data will be needed to study the
treatment of chondrosarcoma and to analyze the important
factors affecting prognosis through big data analysis.
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