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Research Paper
Survival Analysis of Osteosarcoma in a University 
Hospital in Yazd, Iran From 2004 to 2018: A Period 
Analysis

Background and Objectives: Osteosarcoma (OS) is the most common cause of limb loss due to 
cancers. This study determines the mean survival time in patients with OS and prognostic factors.

Methods: This retrospective study was conducted on patients with OS who were referred to 
Shah Vali Hospital, Yazd, Iran, from 2004 to 2018. The data on patient-related factors (age and 
sex), tumor-related factors (recurrence, recurrence site, and metastasis), and living status were 
obtained and analyzed.

Results: Overall, 29 patients were included, of which 21(72.4%) were male. The mean age of 
patients was 21.3±8.4 (age range of 8-42) years. The tumor site was the lower limb in 23 patients 
(79.3%), the upper limbs in 4 patients (13.8%), and the axial in 2 patients (6.9%). Meanwhile, 
13(44.8%) patients died due to OS, and one (6.9%) died for other reasons. The mean survival time 
in the subjects was 83.1±14.71 months. The 1-year survival of patients was nearly 90%, 3-year 
survival was about 64%, and 5-year survival was 40%. Also, 7(24.1%) patients had primary 
metastasis. The mean survival period was 22.25 months in patients with primary metastasis and 
98.87 months in patients without primary metastasis (P=0.011). Among the patients, 15(51.7%) 
had a recurrence, of which 6(20.7%) were local, and 9(31%) were distant recurrences. The mean 
survival period after the recurrence of patients was 21.27±5.07 months.

Conclusion: The mean survival period, according to sex, age, recurrence, and recurrence site, 
was not significant; however, it was significant according to metastasis.
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1. Introduction 

steosarcoma (OS) is a malignant bone 
neoplasm originating from bone mes-
enchymal cells. It is the most common 
cause of limb loss due to cancers [1, 2]. 
It often affects children, teenagers, and 

young adults. OS has a bimodal distribution, most fre-
quently affecting the youth and the elderly [2-4]. The in-
cidence rate is estimated to be 3.4 per million people an-
nually, and men are affected more than women [5]. This 
tumor originates in long bones, such as the distal femur, 
tibia, or humerus [3]. Approximately 15% to 20% of pa-
tients have metastases at the time of diagnosis. The lungs 
and bones are the most common sites of metastasis [2].

Before 1970, chemotherapy was not used for OS, and 
the survival rate was poor. When surgery was the only 
treatment method, most patients died one year after di-
agnosis, and the total 5-year survival rate was around 
10% [6, 7]. The standard of care for OS is surgery with 
neoadjuvant and or adjuvant chemotherapy [6, 8, 9]. The 
four chemotherapy agents that are included in almost all 
treatment regimens include methotrexate, doxorubicin, 
cisplatin, and ifosfamide. Patients with metastasis may 
also be treated with etoposide [2, 10-13]. Tumor necro-
sis response to neoadjuvant chemotherapy is the over-
all response to treatment. Patients with tumor necrosis 
of more than 90% have a 5-year survival rate of 82%, 
while subjects with tumor necrosis of less than 90% have 
a 5-year survival rate of 68% [14]. The dose intensity 
is also important. In patients with localized OS, waiting 
more than 21 days after surgery to restart chemotherapy 
has a significantly high mortality rate. It is recommended 
to continue chemotherapy in the first 21 days after the 
operation to maintain the intensity of the dose [15].

Considering the lack of complete and definitive infor-
mation regarding the choice of treatment based on the 
survival rate after treatment, this study examines the 
survival rate in patients with OS. Accordingly, we de-
termine the mean survival time in patients with OS and 
associated factors.

2. Methods

This retrospective study was conducted on 29 patients 
with pathology-confirmed OS. Out of all the patients 
who were referred to the clinic, the number of patients 
to whom we had access and were able to check all their 
conditions was 29 patients. All patients who presented 
to the University Hospital (Shah Vali Hospital) in Yazd, 
Iran, from April 2004 to December 2018 were included 

in the study. The patients who could not be contacted 
were excluded from the study. Written informed consent 
was obtained from all patients before they participated 
in the study. Information on patient-related factors (age, 
sex), and tumor-related factors (recurrence, recurrence 
site, metastasis) were extracted from the hospital re-
cords, and information about living status was collected 
through phone calls and clinical visits.

We wanted to have an age division in this study to bet-
ter evaluate adults and children. The age range of our pa-
tients was 8 to 42 years. In the fifth edition of the World 
Health Organization (WHO) classification, bone tu-
mors are the most widely used pathologic classification 
system [16]. Bone cancers, such as osteosarcoma under 
the age of 20, are considered children’s cancers. Also, 
in some well-known articles and book chapters in this 
field [17, 18], the age group under 20 has been consid-
ered a separate group. Therefore, we divided our patients 
into two groups. Group 1 included the participants under 
the age of 20 years as children and the second group in-
volved subjects over the age of 20 as adults.

The treatment process for most patients with osteosar-
coma that has not metastasized was as follows: First, 
three courses of neoadjuvant chemotherapy were per-
formed for the patient. Then, surgery was performed. 
After surgery, three courses of adjuvant chemotherapy 
were performed. For patients with metastasis, chemo-
therapy was performed, then surgery was performed if 
it could be done.

The chemotherapy regimen is cisplatin 70 mg + doxo-
rubicin (adriamycin) 50 mg daily for three consecutive 
days every three weeks.

Surgery included resection with wide margins (remov-
al of the tumor with a cuff of normal tissue covering it all 
around). This means the removal of 2 cm of normal tis-
sue or a good anatomical barrier (e.g. fascial layer/articu-
lar cartilage) and osteotomy of bone 3-5 cm away from 
the level of involvement. In cases where large segmental 
defects were created following resection, reconstruction 
with a tumoral prosthesis was done. Meanwhile, in cases 
where the tumor could not be resected or the involve-
ment on the surrounding tissues was aggressive or had 
caused neurovascular involvement, amputation was per-
formed.

Data analysis

This study used the SPSS software, version 17 to ana-
lyze the data. The Kaplan-Meier test was used for sur-
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vival analysis and the log-rank test was exploited to in-
vestigate the effect of risk factors, such as age, sex, local 
recurrence, and metastasis on patient survival.

3. Results

Overall, 29 patients were included in this study, of 
which 21(72.4%) were male (Table 1). The mean age 
of patients was 21.3±8.4 (8-42) years (Table 2). Mean-
while, 4 patients had tumors in the upper limb (all of 
them in the humerus), 23 patients in the lower limb (2 
patients in the pelvis, 12 patients in the femur, and 9 pa-
tients in the tibia), and 2 patients had tumors in other 
areas (mandible and spine).

Thirteen (44.8%) patients died due to OS, and 1(6.9%) 
patient died due to other reasons (Table 3).

Regarding the type of treatment, 26(89.7%) patients 
underwent surgery, 26(89.7%) patients had adjuvant 
chemotherapy, and 27(93.1%) patients had neoadjuvant 
chemotherapy. The mean survival time in the subjects 
was 83.1±14.71 (95% CI, 54.27%, 111.92%) months. 
The median survival time was 51 months. The survival 
rate of patients for 1-year, 3-year, and 5-year periods was 
90%, 64%, and 40%, respectively (Table 4). 

The mean tumor necrosis rate was 79.53±28.84 (5%-
100%). Meanwhile, 10 cases had a necrosis rate higher 
than 90%, and 5 patients had a tumor necrosis rate less 
than 90% (P=0.002). The necrosis rate was higher in the 
survivors.

The mean duration of disease-free survival was 38 
months, and the patients’ mean survival time after relapse 
was 21.27±5.07 (95% CI, 11.33%, 31.21%) (Table 5).

The probability of survival decreased with a relatively 
sharp slope until 51 months, but from 51 months on-
ward, the probability of survival remained almost con-
stant and did not change. The mean survival time in the 
studied samples was 83.1. In addition, 1-year survival of 
patients was about 90%, 3-year survival was about 64%, 
and 5-year survival was 40% in the studied samples 
(Figure 1).

The probability of survival was the same in both sexes. 
Survival time in this study was not related to gender 
(P=0.713) (Figure 2).

The mean survival period at the ages of 8-19 years was 
not significant, compared to the ages of 20-42 years with 
P=0.4643 (Figure 3).

The probability of survival up to 41 months was the 
same at different ages. After 41 months, the probability 
of survival remained constant at the ages of 20-42 years; 
however, at the ages of 8-19 years, the probability of sur-
vival decreased, but with the difference of P=0.46, which 
is not significant.

The mean survival time in people who had primary 
metastasis compared to people without primary metasta-
sis was significant with P=0.0116; accordingly, primary 
metastasis causes a decrease in survival time (Figure 4).

From 10 months after the diagnosis of the disease, the 
probability of survival in people with primary metastasis 
decreased sharply until after 50 months. This probabil-
ity reached zero in people without primary metastasis. 
The probability of survival declined, but after 50 months 
it remained at a constant rate of 50%. This relationship 
was significant with P=0.0116. Meanwhile, in individu-
als with primary metastasis, the probability of survival 
decreases until it reaches zero.

The mean survival time in people with recurrence was 
not significant compared to people without recurrence 
with P=0.9141 (Figure 5).

After 20 months, the probability of survival of people 
without recurrence remained constant; however, in peo-
ple with recurrence, the probability of survival declined 
and after 50 months, it stabilized (Figure 6).

Cases in which osteosarcoma recurrence occurred 
in the primary bone were considered local recurrence. 
Meanwhile, cases in which the recurrence occurred else-
where in the body other than the primary bone location 
were considered a distant recurrence. Among the people 
who had a recurrence, subjects who had a distant recur-
rence, the probability of survival decreased and after 38 
months reached zero; however, in people with local re-
currence, the probability of survival decreased and after 
18 months it reached a constant rate of 18%. After 85 
months, it reached zero. This relationship was not sig-
nificant with P=0.8943.

4. Discussion

In this study, we performed a survival analysis of 29 
patients with OS over 14 years. The mean survival pe-
riod in the studied samples was 83.1±14.71. The mean 
survival period, according to sex, age, recurrence, and 
recurrence site, was not significant. However, the rates 
were significant according to metastasis status.
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Figure 2. Kaplan-Meier survival curve based on sex

Figure 1. Kaplan-Meier survival curve for all 29 osteosarcoma patients
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Table 3. Mean survival time according to metastasis

Metastasis No. 
No. (%)

Mean Survival Time (m)
Death

Yes 7 5(71) 25.22

No 22 8(36) 98.87

Total 29 13(44) 83.1

Table 4. Mean survival time according to recurrence

Recurrence No.
No. (%)

Mean Survival Time (m)
Death

Yes 15 8(53) 74.44

No 14 5(350 63.42

Total 29 13(44) 83.1

Table 5. Mean survival time based on recurrence site

Recurrence Site No.
No. (%)

Mean Survival Time (m)
Death

Local 6 3(50) 25.50

Distant 9 5(55) 18.44

Total 15 8(53) 21.27

Table 2. Mean survival time based on age

Age (y) No. 
No. (%)

Mean Survival Time (m)
Death

8-19 14 7(50) 64.74

20-42 15 6(40) 96.29

Total 29 44 83.1

Table 1. Mean survival time based on gender

Gender No. 
No. (%)

Mean Survival Time (m)
Death

Female 8 4(50) 77.29

Male 21 9(33) 59.54

Total 29 44 83.1
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Figure 4. Kaplan-Meier survival curve based on metastasis

Figure 3. Kaplan-Meier survival curve based on age groups
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Figure 5. Kaplan-Meier survival curve based on recurrence

Figure 6. Kaplan-Meier survival curve based on recurrence site
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Local recurrence increases the risk of death in primary 
OS and indicates poor survival for patients [19]. Howev-
er, this is not in line with our study. Ozger et al. conduct-
ed a study to analyze the survival time of OS patients and 
found that various factors, such as age, sex, and tumor 
location do not affect the survival time of patients, which 
is in line with our study [20].

Also, Aljubran et al. conducted a survival analysis of 
OS patients and stated that survival does not depend 
on age, and the 5-year survival rate was 66% without 
any difference between patients younger or older than 
40 years old, which is in line with our findings [21]. 
Gelderblom et al. investigated survival after OS recur-
rence. They showed a relationship between early recur-
rence and poor survival, which is not in line with our 
results [22]. A study to determine prognostic factors for 
the survival of OS patients showed that survival depends 
on metastasis at the time of diagnosis, and 10-year sur-
vival is reduced in patients with primary metastasis, 
which is consistent with our study [23]. In the study of 
Dharanikota et al., similar to the present research, there 
were no significant differences in survival between age 
groups, sex of the patients, and status of local recurrence 
and absence of metastasis on follow-up independently 
predicted better overall survival. The 5-year overall sur-
vival rate of extremity osteosarcoma was 65.5% [24]. 
Yasin et al. showed that the 5-year overall survival rate 
was 56.3%, age, sex, and tumor location do not affect 
the survival time of patients. Two independent risk fac-
tors for survival were metastatic status and completion 
of treatment [25].

5. Conclusion

The mean survival time in OS patients does not depend 
on various factors, such as age, sex, tumor location, and 
recurrence site. However, primary metastasis reduces the 
mean survival time of patients.

Study limitations

This study was not without limitations. One of the main 
problems of our study was our small sample size, a larg-
er sample size is suggested for future studies to better 
evaluate the effect of prognostic factors on the survival 
time of patients.
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