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Abstract 

Objectives: Spinal tumors account for 6 -8% of all bone tumors, with spinal metastatic bone disease 
being the most commonly found spinal  tumor. Patients with spinal  metastatic bone disease typically 
present with symptoms such as pain, neurological  impairments, and potential  paralysis. The morbidi ty 
associated with spinal metastatic bone disease significantly impacts the patients' quality of  life. This 
study aims to investigate the outcomes of quality of life and functional outcomes in patients with spinal  
metastatic bone disease.  

Methods: A retrospective observational study was conducted involving patients with spinal metastatic bone disease 
treated at Dr. Cipto Mangunkusumo Hospital from January 2021 to December 2023. The functional outcomes in this 
study were assessed using the Short Form-36 (SF-36) and the Oswestry Disability Index (ODI). 

Results: A total of 73 patients were included in this study, with breast cancer being the most common primary 
tumor (53%). Significant associations were found between gender and pain component (P = 0.045) and general 
health component (P = 0.047) of SF-36 scores. Significant differences were also observed in SF-36 components - 
physical functioning (P = 0.046, r = -0.562), energy/fatigue (P = 0.035, r = -0.621), and general health (P = 0.027, r 
= -0.513) with age. Significant differences were observed between pre-therapy and post-therapy in SF-36 scores 
for physical functioning, role limitations due to physical health, energy/fatigue, pain, general health, and ODI. Post-
surgery, SF-36 role limitations due to physical health and ODI scores showed significant improvement. No significant 
relationships were found between pain severity, extremity weakness, type of therapy, and SF-36 or ODI scores. 

Conclusion: There are significant associations between gender, age, and functional outcomes in patients with 
spinal metastatic bone disease. There is improvement in SF-36 scores and ODI scores post-therapy, especially 
after surgery. 

        Level of evidence: III 

        Keywords: Oswestry disability index, SF-36, Spinal metastatic bone disease 

 
 

Introduction

Spinal metastatic bone disease poses significant 
challenges for patient outcomes, quality of life 
(QoL), and treatment strategies. These tumors, 

which spread from primary cancers, often cause spinal 
cord compression, pain, neurological impairment, and loss 
of function.1 Managing these problems requires a 
multidisciplinary approach that combines oncological 
control with symptom relief and preservation of daily 
activities.2 Surgical procedures such as total en bloc 

spondylectomy have been studied in both primary 
malignant bone tumors and solitary spinal metastases. The 
goal of these operations is to improve oncological 
outcomes and maintain spinal stability.3 In addition to 
surgery, interventions such as epidural steroid injections 
are used to control cancer-related pain, showing the 
importance of addressing both tumor burden and 
symptom management.4  

Recent advances in diagnostic imaging, particularly 

P 

http://abjs.mums.ac.ir/
https://creativecommons.org/licenses/by-nc/4.0/deed.en


(61) 

 

 

 
  

 

THE ARCHIVES OF BONE AND JOINT SURGERY.    ABJS.MUMS.AC.IR 
VOLUME 14. NUMBER 1.  January 2026 

 

QOL IN PATIENTS WITH SPINAL METASTATIC BONE DISEASE 

molecular imaging, provide more accurate characterization 
of spinal tumors. Advancements in diagnostic techniques, 
such as molecular imaging, have enabled more precise 
tumor characterization, prediction of treatment response, 
and differentiation of viable tumor tissue from necrotic 
areas in spinal tumors.5 Less invasive options, such as 
percutaneous procedures, have also been studied for their 
safety and effectiveness.6 Long-term follow-up studies have 
evaluated the survival and health-related quality of life in 
patients, highlighting the importance of monitoring 
outcomes beyond the immediate post-treatment period to 
assess the holistic impact of interventions on patients' 
lives.7 In this context, understanding prognostic factors, 
risks for disability, and functional outcome in spinal 
metastatic bone disease is essential for planning treatment.8 
Various options, including vertebrectomy, radiotherapy, 
and chemotherapy, have been evaluated to improve 
survival, reduce symptoms, and enhance patient well-
being.9,10 

Our research question was: What prognostic factors are 
associated with disability and functional outcomes in 
patients with spinal metastatic bone disease, and how do 
different treatments influence their quality of life. 

Materials and Methods 
Study Design 

This was a retrospective, observational investigation of 
changes in the QOL and disability of patients with spinal 
metastatic bone disease. 

Patients 
We included patients with histopathologically confirmed 

malignant tumor metastasis to the spine receiving 
management in the form of surgical procedures, and/or 
radiotherapy, and/or chemotherapy from January 2021 to 
December 2023 in our center. Patients with primary spinal 
tumors (non-metastatic), cognitive impairments affecting 
the ability to participate in assessments, severe 
comorbidities that may significantly impact quality of life 
and functional outcomes, a history of significant spinal 
trauma unrelated to the current malignant spinal tumor, and 
a history of major spinal surgery within a certain timeframe 
that may confound the study results were excluded from this 
study. Preoperative details regarding pain severity and 
neurological status (motor weakness, sensory loss, or 
sphincter involvement) were recorded, as these factors 
strongly influence postoperative outcomes and guide 
treatment decisions.¹¹ 

Parameters 
Patients’ age, sex, pain, weakness of the extremity, type of 

surgery, QOL based on the 36-Item Short Form Survey (SF-
36), and Oswestry Disability Index (ODI) were 
investigated. Preoperative information on pain severity 
and patients' neurological status was recorded in this 
study. All patient-reported outcome measures used in this 
study were self-assessed or self-administered 
questionnaires.11-13 

Measurement of Pain 
We measured pain parameters through a Visual Analog 

Scale (VAS). The VAS consists of 10 10-point grading scale 
with clear pain descriptors at its ends, from "no pain" to 
"worst pain imaginable." The patient then self-assessed 

and marked the intensity of their pain, enabling the 
measurement of this distance in millimetres. 
Interpretation of these values is contextual, with higher 
readings indicating greater pain severity.11 

Measurement of SF-36 
  The SF-36 is a self-reported questionnaire comprising 36 
items that assess various aspects of health-related quality of 
life. The questionnaire covers 10 health domains: physical 
functioning, role limitations due to physical health problems, 
bodily pain, general health perceptions, vitality, social 
functioning, and role limitations due to emotional problems, 
emotional well-being, and health change. Each SF-36 domain 
was scored separately on a scale from 0 to 100, with higher 
scores indicating better perceived health status.  We 
interpreted the individual domain scores within the context 
of the study or clinical setting. Higher scores indicated better 
quality of life in that domain, while lower scores might 
indicate areas of concern that need attention.12 

Measurement of ODI 
  The ODI is a self-administered questionnaire consisting of 
10 sections that assess different aspects of disability related 
to low back pain. Each section represents a different daily life 
activity or functional task that may be affected by back pain. 
Patients are asked to choose one statement in each section 
that best describes their situation. Each section in the ODI is 
scored on a scale of 0 to 5, where 0 indicates no disability and 
5 indicates maximum disability. The scores from the chosen 
statements in all sections are totalled to determine a 
percentage score. 
  The total score is converted into a percentage disability 
score using a specific formula. The higher the percentage, the 
greater the perceived disability due to low back pain. The ODI 
score indicates the level of disability an individual 
experiences. Lower scores represent less disability, while 
higher scores indicate more severe disability.13 

Data Analysis 
  Data were collected in raw form, systematically organized, 
and analyzed using the International Business Machines 
Statistical Package for the Social Sciences (IBM SPSS) version 
24.0. The results were presented and clarified in terms of 
proportions and percentages. The significance level used was 
5% (0.05) with a tendency significance level of 20% (0.2).  
  Subsequent analysis was carried out as follows: 

a) Describing the demographic characteristics of subjects 
with spinal metastatic bone disease. The aim was to provide 
an overview of the research data. 
b) Describing the quality of life outcomes of patients with 
spinal metastatic bone disease. 
c) Describing the functional outcomes of patients with spinal 
metastatic bone disease. 
d) Assessing the differences in quality of life and functional 
outcomes of patients with spinal metastatic bone disease 
who received chemotherapy, radiotherapy, and/or surgery. 

  Univariate analysis was conducted to determine the general 
characteristics of the research sample. Categorical data, such 
as sex and VAS scores, are presented as proportions and 
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percentages. Numerical data, such as SF-36 and ODI scores, 
are presented as means and standard deviations when the 
data are normally distributed. Statistical analysis was 
performed on numerical data, including normality tests 
using the Shapiro-Wilk test for samples of fewer than 30 
subjects or the Kolmogorov-Smirnov test for samples of 30 
or more. Data was considered normal if P>0.05. This was 
followed by bivariate analysis. For categorical data, the Chi-
square test was used. For numerical data, if the data obtained 
followed a normal distribution, the analysis would employ a 
one-way Analysis of Variance (ANOVA). Conversely, if the 
data obtained did not follow a normal distribution, the 

analysis used the Kruskal-Wallis test. The comparison test 
was considered significant if the p-value was less than 0.05.14 

Results 
Patients’ Characteristics 

The total number of subjects in this study was 73 
individuals. The overall mean age of the patients was 51.2 
years with a standard deviation of 14.2 years. The youngest 
subject was 30 years old, and the oldest was 85 years old. 
69.9% of the subjects were female. The observed 
complaints in this study included pain and weakness or 
paralysis [Table 1].  

 

Table 1. Characteristics and demographic distribution of the research subjects  

Variables N (%) 

Age* Mean 51± SD 14 

Gender 

Female 

Male 

 

51(70%) 

22(30%) 

VAS 

Without pain 

Mild pain 

Moderate pain 

Severe pain 

 

22 (30%) 

12 (16%) 

33 (46%) 

6 (8%) 

Extremity weakness 

Not present 

Present 

 

37 (51%) 

36 (49%) 

Therapy 

Chemotherapy and Radiotherapy 

Chemotherapy 

Chemotherapy, Radiotherapy, and Surgery 

Radiotherapy 

Chemotherapy and Surgery 

Radiotherapy and Surgery 

Surgery 

 

37 (51%) 

12 (16%) 

11 (15%) 

7 (9.6%) 

3 (4.2%) 

3 (4.2%) 

0 (0) 

                                                             *Normality test using Kolmogorov-Smirnov test

 

  The treatments received by the patients were categorized 
into single therapies (chemotherapy, radiotherapy, or 
surgery) and their combinations [Table 1]. The distribution 

of primary tumors is shown in [Table 2]. Nevertheless, in this 
study, open decompression surgery and posterior 
stabilization were found to be the most common type of 
spinal surgery, with a total of 10 subjects (59%) [Table 3]. 

 

Table 2. Distribution of Primary Tumors 

No Primary Tumor N Percentage (%) 

1 Ca Mammae 39 53 

2 Ca Nasopharyngeal 8 11 

3 Ca Pulmonary 6 8.2 

4 Ca Prostate 6 8.2 

5 Intracranial mass 3 4.1 

6 Ca Cervical 2 2.7 

7 Ca Liver 1 1.4 
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Table 2. Continued 

8 Ca Renal 1 1.4 

9 Ca Thyroid 1 1.4 

10 Ca Rectum 1 1.4 

11 Ca Rectosigmoid 1 1.4 

12 Neuroendocrine tumor 1 1.4 

13 Neuroblastoma 1 1.4 

14 Ca Ureteral 1 1.4 

15 Malign orbital melanoma 1 1.4 

                      Total 73 100% 

 
Table 3. Distribution of surgical interventions for the spine tumors 

No Surgical Interventions N Percentage (%) 

1 Open Decompression by laminectomy Posterior Stabilization 10 59 

2 Vertebroplasty 4 24 

3 Anterior cervical corpectomy and fusion 2 11 

4 Selective Nerve Root Block (SNRB) 1 6.0 

Total 17 100% 

 
Relationship Between Variable and Post-Therapy SF-36 
Scores and ODI Scores 
  Tables 4-8 present the bivariate analyses of the variables 
studied in this research, focusing on outcomes in terms of SF-

36 and ODI scores. Subsequent bivariate analysis showed no 
significant differences in extremity pain or weakness 
complaints among patients and the type of therapy used, as 
measured by SF-36 and ODI component scores [Table 4-8]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 5. The Relationship Between Age and Post-Therapy ODI Scores 

Variable P* r 

Component I: Physical Functioning 0.046 - 0.562 

Component II: Role Limitations Due to Physical Health 0.893 0.016 

Component III: Role Limitations Due to Emotional Problems 0.976 0.004 

Component IV: Energy/Fatigue 0.035 -0.621 

Component V: Emotional Well-Being 0.426 0.095 

Table 4. The Relationship Between Gender and Post-Therapy ODI Scores 

Variables 
Gender 

P* 
Male Female 

Component I: Physical Functioning 80 (20-100) 75 (20-100) 0.762 

Component II: Role Limitations Due to Physical Health 75 (50-100) 75 (50-100) 0.884 

Component III: Role Limitations Due to Emotional Problems 67 (33-100) 100 (33-100) 0.359 

Component IV: Energy/Fatigue 90 (60-100) 90 (55-100) 0.345 

Component V: Emotional Well-Being 92 (80-100) 90 (60-100) 0.237 

Component VI: Social Functioning 88 (63-100) 88 (50-100) 0.791 

Component VII: Pain 92 (55-100) 75 (43-100) 0.045 

Component VIII: General Health 90 (55-100) 75 (40-100) 0.047 

Component IX: Health Change 75 (25-100) 75 (0-100) 0.919 

ODI Score 3.5 (1-15) 4 (1-24) 0.333 
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Table 5. Continued 

Component VI: Social Functioning 0.736 0.040 

Component VII: Pain 0.936 0.010 

Component VIII: General Health 0.027 -0.513 

Component IX: Health Change 0.954 0.007 

ODI Score 0.856 -0.022 

 

Table 6. The Relationship Between Extremity Weakness and Post-Therapy ODI Scores 

Variable 
Weakness 

P* 
Yes No 

Component I: Physical Functioning 80 (20-100) 85 (20-100) 0.929 

Component II: Role Limitations Due to Physical Health 75 (50-100) 75 (50-100) 0.845 

Component III: Role Limitations Due to Emotional Problems 100 (33-100) 100 (33-100) 0.931 

Component IV: Energy/Fatigue 90 (60-100) 90 (55-100) 0.499 

Component V: Emotional Well-Being 92 (80-100) 90 (60-100) 0.673 

Component VI: Social Functioning 88 (63-100) 88 (50-100) 0.803 

Component VII: Pain 88 (58-100) 78 (43-100) 0.374 

Component VIII: General Health 85 (55-100) 80 (40-100) 0.798 

Component IX: Health Change 75 (0-100) 75 (25-100) 0.376 

ODI Score 4 (1-18) 4 (1-24) 0.625 

                         * Mann-Whitney Test 

*Kruskal-Wallis Test

 

Table 7. The Relationship Between Pain and Post-Therapy ODI Scores 

Variable 
Pain 

P* 
Without pain mild moderate severe 

Component I: Physical Functioning 85 (20-95) 83 (30-95) 85 (20-100) 83 (20-100) 0.928 

Component II: Role Limitations Due to Physical Health 75 (50-100) 75 (50-100) 75 (50-100) 75 (50-75) 0.705 

Component III: Role Limitations Due to Emotional Problems 67 (33-100) 100 (67-100) 100 (33-100) 100 (67-100) 0.153 

Component IV: Energy/Fatigue 90 (55-100) 90 (70-100) 90 (60-100) 88 (60-100) 0.980 

Component V: Emotional Well-Being 88 (60-100) 90 (88-100) 92 (80-100) 90 (80-96) 0.702 

Component VI: Social Functioning 88 (50-100) 88 (75-100) 88 (63-100) 81 (63-100) 0.815 

Component VII: Pain 89 (43-100) 83 (55-100) 78 (55-100) 78 (58-100) 0.825 

Component VIII: General Health 80 (40-100) 83 (55-100) 85 (55-95) 778 (55-100) 0.848 

Component IX: Health Change 75 (25-100) 75 (0-100) 75 (0-100) 75 (50-100) 0.943 

ODI Score 4 (1-24) 4 (3-14) 4 (1-18) 3 (2-13) 0.694 

Table 8. The Relationship Between Type of Intervention and Post-Therapy ODI Scores 

Variable 

Intervention 

P* 
Chemotherapy Radiotherapy 

Chemotherapy  
& 

 Radiotherapy  

Chemotherapy  
& 

 Surgery 

Radiotherapy 
 &  

Surgery 

All 
combination 

Componen I: Physical Functioning 90 )20-95) 90 )20-100) 70 )20-100) 75 )70-95) 40 )30-85) 90 )30-95) 0.065 

Component II: Role Limitations Due to 
Physical Health 

75 )50-100) 75 )50-100) 62,5 )50-100) 75 )50-100) 100 )50-100) 75 )50-100) 0.241 



(65) 

 

 

 
  

 

THE ARCHIVES OF BONE AND JOINT SURGERY.    ABJS.MUMS.AC.IR 
VOLUME 14. NUMBER 1.  January 2026 

 

QOL IN PATIENTS WITH SPINAL METASTATIC BONE DISEASE 

*Kruskall Wallis Test

 

 

The Relationship Between Pre-Therapy and Post-Therapy 
SF-36 Scores and ODI Scores 
  In this study, significant differences were found in the pre-
therapy and post-therapy SF-36 scores in Component I: 
Physical Functioning, Component II: Role Limitations Due to 
Physical Health, Component IV: Energy/Fatigue, Component 
VII: Pain, Component VIII: General Health, and ODI scores 
with a P-value of <0.05. Additionally, in patients undergoing 

surgery, the analysis of SF-36 scores showed significant 
differences in Component II: Role Limitations Due to Physical 
Health and ODI scores (P<0.05), which improved post-
intervention. In patients with complaints of weakness or 
paralysis, interventions led to significant improvement in 
Component II: Role Limitations Due to Physical Health, 
Component IV: Energy/Fatigue, Component VIII: General 
Health, and ODI scores (P<0.05) [Tables 9-11]. 

 
Table 9. Pre-Therapy and Post-Therapy SF-36 Scores and ODI Scores 

Variable 
Median (Min-Max) 

P* 
Score SF-36 Pretherapy Score SF-36 Posttherapy 

Component I: Physical Functioning 85 (5-100) 85 (20-100) 0.026 

Component II: Role Limitations Due to Physical Health 75 (0-100) 75 (50-100) <0.001 

Component III: Role Limitations Due to Emotional Problem 66.7 (0-100) 100 (33.3-100) 0.417 

Component IV: Energy/Fatigue 90 (55-100) 90 (55-100) 0.001 

Component V: Emotional Well-Being 92 (60-100) 92 (60-100) 0.722 

Component VI: Social Functioning 87.5 (50-100) 87.5 (50-100) 0.726 

Component VII: Pain 83.8 (12.5-100) 77.5 (42.5-100) 0.042 

Component VIII: General Health 80 (40-100) 80 (40-100) <0.001 

Component IX: Health Change 75 (0-100) 75 (0-100) 0.147 

Score ODI 8 (3-33) 4 (1-24) <0.001 

 
 

Table 8. Continued 

Component III: Role Limitations Due to 
Emotional Problems 

66.7 )33.3-100) 100 )66.7-100) 100 )33.3-100) 66.7 )33.3-66.7) 100)100-100) 66,7 )33,3-100) 0.067 

Component IV: Energy/Fatigue 93 )60-100) 90)60-100) 85 )55.5-100) 85 )85-100) 90 )70-90) 90 )70-95) 0.716 

Componen V: Emotional Well-Being 96 )80-100) 92 )84-96) 88 )60-100) 92 )84-96) 88 )88-92) 92 )80-96) 0.747 

Componen VI: Social Functioning 93.8 )62.5-100) 100 62.5-100) 87.5 )50-100) 75 )75-100) 87.5)7.5-100) 87,5)75-100) 0.550 

Component VII: Pain 90 )55-100) 90 )67.5-100) 77.5 )42.5-100) 90 )87.5-100) 77.5 )57.5-77.5) 87,5)57,5-100) 0.217 

Componen VIII: General Health 95 )55-100) 90 )55-95) 72.5 )40-100) 90 )70-95) 60 )55-65) 90 )55-95) 0.145 

Component IX: Health Change 75 )50-100) 75 )0-100) 75 )25-100) 50 )25-75) 50 )50-75) 75 )0-100) 0.306 

Score ODI 4 )1-13) 3 )1-4) 5 )1-24) 9 )1-10) 8 )8-15) 4 )1-18) 0.054 

Table 10. Pre-Therapy and Post-Therapy SF-36 Scores and ODI Scores in Patients Undergoing Surgery 

Variable 
Median (Min-Max) 

P* 
Score SF-36 Pretherapy Score SF-36 Posttherapy 

Component I: Physical Functioning 85 (25-95) 85 (30-95) 0.123 

Component II: Role Limitations Due to Physical Health 75 (25-100) 75 (50-100) 0.046 

Component III: Role Limitations Due to Emotional Problem 66.7 (33.3-100) 66.7 (33.3-100) 0.581 

Component IV: Energy/Fatigue 90 (55-100) 90 (70-100) 0.313 

Component V: Emotional Well-Being 88 (72-96) 92 (80-96) 0.080 

Component VI: Social Functioning 87.5 (62.5-100) 87.5 (75-100) 0.705 

Component VII: Pain 87.5 (32.5-100) 87.5 (57.5-100) 0.232 

Component VIII: General Health 80 (45-100) 85 (55-95) 0.072 

Component IX: Health Change 75 (0-100) 75 (0-100) 0.566 

ODI Score 11 (3-33) 6 (1-18) 0.002 
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        *Wilcoxon Test 

 
 
Discussion 
  A significant relationship between gender and SF-36 pain 
and general health components was found in this study, with 
females showing lower scores than males in both domains. 
One potential factor is the differences in pain perception and 
tolerance between genders. What is thought to cause this are 
hormones, such as oestrogen, that can modulate pain 
pathways and influence pain thresholds in women, as well as 
social and psychological factors related to gender roles, social 
expectations, and treatment mechanisms, which can cause 
differences in functional quality outcomes in women.1,2 
  In this study, age was found to correlate negatively with 
physical functioning, energy/fatigue, and general health 
components in the SF-36. Advanced age is associated with 
poorer functional outcomes, as reflected in SF-36 scores, due 
to several factors, including declining physical health and 
higher expectations for improvement in age-related 
weakness and frailty, which can affect perceptions of health-
related quality of life. Advanced age is also associated with a 
higher prevalence of comorbidities. Additionally, elderly 
patients often experience a higher incidence of age-related 
conditions such as sarcopenia and osteoporosis, all of which 
can contribute to lowering SF-36 scores.3-9 
  In this study, no significant relationship was found between 
pain complaints and SF-36 scores. This finding contradicts 
results from several studies, including those by Parker et al., 
Kinney et al., Fontana et al., Elnady et al., and Aşkın et al., 
which all report that pain (chronic, severe, and/or 
neuropathic) is associated with lower SF-36 scores. One 
possible explanation is that our study did not include 
preoperative details on pain severity and neurological 
deficits, which are known to strongly influence postoperative 
outcomes. Another reason could be the subjectivity of pain 
reporting and the relatively small sample size in each 
subgroup, which may have limited the statistical power to 
detect differences.10-16 

  In this study, no significant relationship was found between 

the type of therapy and SF-36 scores. Common treatment 
options, such as surgery and radiotherapy, are insufficient to 
control disease spread without adjuvant therapy. Other 
management options include chemotherapy, targeted 
therapy, and evolving immunotherapy, which can target 
remaining tumour cells and can prevent recurrence, 
particularly in bone metastasis. The effects of chemotherapy 
and radiotherapy on physical quality of life and function in 
patients are later evaluated using the Functional Assessment 
of Cancer Therapy-General (FACT-G) questionnaire. Talbot 
et al. concluded that surgery did not improve the quality of 
life of patients with bone metastasis, nor did it change the 
physical or mental aspects of it. However, surgery did change 
the pain scale. Additional research shows that the quality of 
life and survival of patients with bone metastasis fractures 
are influenced by chemotherapy and radiotherapy, where 
they can increase patient life expectancy from 4.1 months to 
14.2 months. A study by Nascimento et al. suggests that 
radiotherapy and surgery are palliative interventions. 
Palliative radiotherapy generally becomes an effective 
option when a patient with spinal metastasis cannot undergo 
surgery. This study also indicates that operative procedures 
are highly effective in reducing pain and improving quality of 
life. Research by Shih et al. suggests that surgical intervention 
for bone metastasis can increase healing rates in patients 
with bone metastasis, thereby improving quality of life, while 
also considering controlling primary tumours and overall 
health.9,17-24 
There was no significant correlation between genders and 
ODI scores in this study. This contradicts other studies that 
found that males had lower ODI scores in adult spinal 
deformity but higher scores in metastatic bone disease. 
These findings are due to several factors, such as the fact that 
males were more commonly found having progressive 
metastatic bone disease, had a higher pain scale, and lower 
functional capacity compared to females. Additionally, males 
were found to have higher expectations after receiving 

Table 11. Pre-Therapy and Post-Therapy SF-36 Scores and ODI Scores in Patients with Complaints of Weakness or Paralysis 

Variable 
Median (Min-Max) 

P* 
Score SF-36 Pretherapy Score SF-36 Posttherapy 

Component I: Physical Functioning 85 (5-95) 80 (20-100) 0.108 

Component II: Role Limitations Due to Physical Health 75 (0-100) 75 (50-100) 0.006 

Component III: Role Limitations Due to EmotionalProblemsm 66,7 (0-100) 100 (33,3-100) 0.237 

Component IV: Energy/Fatigue 90 (55-100) 90 (60-100) 0.011 

Component V: Emotional Well-Being 92 (72-100) 92 (80-100) 0.139 

Component VI: Social Functioning 87.5 (57.5-100) 87.5 (62.5-100) 0.549 

Component VII: Pain 87.5 (12.5-100) 87.5 (57.5-100) 0.058 

Component VIII: General Health 80 (45-100) 85 (55-100) 0.004 

Component IX: Health Change 75 (0-100) 75 (0-100) 0.301 

ODI Score 8 (3-33) 4 (1-18) <0.001 
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surgery, which could contribute to higher ODI scores.25-29 
  In this study, no significant relationship between age and 
ODI scores was found. This finding is consistent with other 
studies, as the different settings across studies further 
support the conclusion that age plays no significant role in 
determining ODI scores. This happens because, in the elderly, 
physical condition is lower and they are more prone to illness 
than younger people. Older people tend to have 
comorbidities, such as osteoporosis, which can make 
compression fractures more frequent. Older age is also 
related to the spreading of the secondary malignant spine 
tumor. For example, Smith et al. conducted a prospective, 
multicenter study involving 479 patients aged 60 years and 
older who underwent spinal deformity surgery and found 
significant improvements in ODI scores across all age groups. 
At 2 years, nearly 70% of patients demonstrated a 20% or 
greater improvement in ODI, indicating that advanced age 
did not preclude functional recovery.30-43 
  In this study, no significant relationship was found between 
pain and ODI scores. This is thought to be caused by the 
subjectivity of pain perception. Additionally, ODI cannot 
comprehensively capture the complexity of pain. Other 
questionnaires, such as PROMIS, are more favourable in this 
case. In addition, psychosocial factors affect ODI scores. 
Similar findings were reported by Parker et al., who analyzed 
over 1,000 patients with chronic low back pain and found 
that pain intensity scores correlated only moderately with 
ODI outcomes.  This result suggests that disability perception 
extends beyond pain alone.30,44-47 
  In this study, there was no significant relationship between 
extremity weakness complaints and ODI scores. ODI itself 
cannot comprehensively assess extremity weakness, so it is 
considered insufficiently sensitive. Another questionnaire, 
named SOSGOQ, may be a more reliable choice for assessing 
the effects of extremity weakness complaints in patients with 
spinal tumours. This finding aligns with Versteeg et al., who 
showed that motor deficits had only a limited influence on 
ODI scores in patients undergoing surgery for lumbar spinal 
stenosis, reinforcing the notion that ODI underestimates the 
impact of extremity weakness. Furthermore, Fehlings et al. 
demonstrated that the SOSGOQ was more responsive than 
the ODI in detecting functional limitations associated with 
neurological deficits in patients with spinal oncology, making 
it a preferable tool in this population.48-50 
  In this study, five SF-36 components showed significant 
changes before and after therapy: physical functioning, role 
limitations due to physical health, fatigue, pain, and general 
health. Radiotherapy is mentioned in previous studies as one 
of the chosen treatments when surgical intervention is not 
feasible. Research by Zeng et al. demonstrates that SBRT 
therapy can improve overall quality of life in patients with 
spinal bone metastasis. Regarding surgical management, this 
study shows a significant difference between Component II: 
Role Limitations Due to Physical Health scores and ODI 
scores before and after surgery. This aligns with prior 
research by Quan et al., Kumar et al., and Molina et al., which 
all state that surgery is a method for pain management, 
enhancing spinal stability, improving neurological deficits, 

and improving patient survival and function, thereby 
effectively enhancing patient quality of life. Regarding SF-36 
scores, Chen et al. noted that surgery can significantly 
improve quality of life, both mentally and physically.17,18,51-61 
  This study identified open decompression and posterior 
stabilization as the most common types of spinal surgery, 
performed in 10 patients (58.82%), and vertebroplasty in 4 
patients (23.53%). The combination of open decompression 
and posterior stabilization procedures in patients with 
metastatic spinal bone disease has shown significant benefits 
in improving neurological deficit symptoms, pain 
management, and better spinal stability. Minimal-invasive 
techniques for decompression and stabilization also yield 
positive functional outcomes, including minimal morbidity 
compared to conventional open surgery, which aligns with 
findings from Yang et al. and Shakil et al., who reported 
comparable neurological and functional improvements 
following decompression and stabilization procedures in 
metastatic spine disease. Vertebroplasty, a common 
minimally invasive procedure for managing spinal fractures, 
has shown positive effects in patients with spinal bone 
metastasis, effectively reducing pain, improving mobility, 
restoring vertebral body height, and enhancing function. 
Furthermore, vertebroplasty has been associated with low 
complication rates and favourable functional and oncological 
outcomes.62-67 
  This study indicates the significant impact of change 
between pre- and post-procedural ODI scores. These findings 
align with previous research by Viswanathan et al., Dowling 
and Lewandrowski, and Qi et al., which indicate that ODI 
scores can significantly increase in patients undergoing 
surgery for lower back pain, including those with spinal bone 
metastasis.59,60,68,69 
  This study shows significant differences in SF-36 scores for 
component II: Role Limitations due to Physical Health, 
component IV: Energy/Fatigue, component VIII: General 
Health, and pre-therapy and post-therapy ODI scores in 
patients with weakness or paralysis. These can happen due 
to weakness and neurological deficit in patients.70-74 
  The results of this study are consistent with previous 
research by Qiao et al., which found that therapies such as 
surgery, bisphosphonates, and chemotherapy can support 
bone survival, thereby improving patients' functional quality 
and quality of life. Research by Choi et al shows similar 
results. This is illustrated by improvements in ODI and VAS 
scores in patients.75,76 Spinal metastatic bone disease 
represents one of the most debilitating conditions 
encountered in orthopedic oncology, leading to pain, 
neurological impairment, and significant reductions in 
patients’ quality of life. Its management continues to evolve 
alongside advances in surgical reconstruction, targeted 
therapy, and palliative care approaches. Recent publications 
have enriched the understanding of musculoskeletal 
oncology and postoperative functional outcomes, 
particularly regarding reconstructive strategies and 
precision medicine in bone tumors. Jamshidi et al. reported 
favorable outcomes of megaprosthesis reconstruction 
following failed osteoarticular allografts around the knee in 
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young patients with primary bone sarcoma, highlighting the 
long-term functional recovery achievable through modern  
reconstructive approaches.77 Furthermore, their 
bibliometric analysis on osteosarcoma management 
underscored the transition toward individualized treatment 
protocols that integrate molecular insights and functional 
outcomes as core therapeutic goals.78 These perspectives 
complement current investigations into spinal metastatic 
disease, emphasizing the need to evaluate not only survival 
and radiographic success but also the overall quality of life 
and functional independence of patients.79 
This study has several limitations. One limitation is the risk 
of recall bias, especially among patients with long-standing 
symptoms, as recalling past complaints may affect the 
accuracy and validity of the collected data. In this study, data 
collection was conducted by telephone, which may have led 
to a less comprehensive assessment of patient complaints 
and functional outcomes than direct patient examinations. 
The retrospective design of this study also has inherent 
limitations, including incomplete data and a lack of control 
over confounding factors. In addition, the follow-up period 
was relatively short, which may not fully reflect patients' 
long-term outcomes. 
  Other limitations include analyzing patient age only as a 
continuous variable without subgrouping, and failing to 
analyze the relationship between primary tumor types and 
outcomes, even though tumor type can markedly affect 
prognosis. The indications for different surgery options were 
not recorded, and there was an unequal distribution of 
subjects across procedure types, which may reduce the 
statistical power of groups with fewer subjects. Finally, all 
parameters used in this study, including pain, SF-36, and ODI, 
were self-assessed and self-administered, which may 
introduce subjectivity in the results. 

Conclusion 
In the study, significant connections emerged among 

various factors impacting patient outcomes. Female gender 
was linked to a reduction in post-therapy SF-36 pain and 
general health scores. Younger age groups showed notable 
enhancements in post-therapy physical functioning, 
energy levels, and general health scores. Additionally, the 
analysis revealed substantial associations between pre- 

and post-therapy SF-36 and ODI scores. Similarly, pre- and 
post-surgery assessments showed significant 
improvements in SF-36 scores related to physical health 
limitations, as well as enhanced post-surgery ODI scores, 
indicating positive shifts in patient health and quality of life 
following surgical interventions. 

Further research could enhance the study by increasing 
the sample size and focusing on specific categories. Future 
research may involve multisite studies to increase sample 
size, use the Spine Oncology Study Group (SOSG) scoring 
system for a more holistic patient assessment, and employ 
both prospective and retrospective cohort study designs to 
evaluate outcomes such as survival rates. 
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