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ABSTRACT  
Background: Osteoporotic vertebral compression fractures cause pain, 

disability, and reduced quality of life in the elderly. Percutaneous vertebroplasty 

stabilises fractures using polymethylmethacrylate cement. This study evaluated 

clinical and functional outcomes using the visual analogue scale (VAS) 

medication score, and overall clinical outcome assessment. Materials and 

Methods: This prospective observational study evaluated patients treated at the 

Tirunelveli Government Medical College from July 2015 to September 2017. 

All patients underwent clinical evaluation and radiological assessment using 

plain radiography and computed tomography. Percutaneous vertebroplasty was 

performed using a transpedicular approach under fluoroscopic guidance. 

Outcomes were assessed using the VAS, along with activity score and 

medication score to evaluate functional improvement and analgesic 

requirement. Results: Twenty patients were evaluated, including 15 women 

(75%) and five men (25%). Single-, double-, and triple-level vertebral 

involvement occurred in 14 (70 %), four (20 %), and two (10) patients, 

respectively. Excellent outcomes were achieved in 14 (70 %) patients, good 

outcomes in three (15%), fair outcomes in one (5%), and poor outcomes in two 

(10%). Cement leakage occurred in two (10 %) patients. Asymptomatic status 

improved from 14 (70%) patients’ post-procedure to 18 (90%) at 12 months. 

Pain scores decreased from 6.26±1.75 to 1.59±1.99 immediately and to 

0.24±0.99 at 3 months. Activity scores improved from 1.38±1.41 to 0.53±1.23 

immediately and 0.26±0.79 at 3 months. Medication scores decreased from 

1.15±0.99 to 0.41±0.56 immediately and 0.06±0.24 at 3 months. Conclusion: 

Percutaneous vertebroplasty is safe and effective, providing rapid pain relief, 

functional improvement, and reduced medication requirements in osteoporotic 

vertebral compression fractures with minimal complications. 

 
 

 

INTRODUCTION 
 

Osteoporosis is a public health issue characterised by 

decreased bone density and affects more than 200 

million people worldwide. It results in fragile 

fractures. Owing to the increase in the aging 

population, 1 out of 3 females aged 50 years and 

above, and 1 out of 5 males aged 50 years and above 

will suffer from osteoporotic fractures. Fragility 

fractures lead to a significant number of deaths, 

disabilities, and morbidities.[1] The annual cost of 

treating osteoporotic fractures in Canada, Europe, 

and the USA is between $5,000-$6,500 billion 

USD.[2] Vertebral fractures have been identified as a 

public health issue because 5.37 million people were 

affected worldwide as of 2021. This number is 

expected to increase to 8.01 million by 2050. Falls 

and road accidents have been identified as the causes 

of vertebral fractures, with a higher prevalence in 

Europe.[3] 

Osteoporotic vertebral compression fractures 

(OVCFs) are the most common type of fragility 

fracture in the elderly population. The 5-year 

incidence of OVCF in South Korea was 852.24 per 

100,000 population, of which 45% were in patients in 

their seventies.[4] These are caused by low-energy 

trauma or spontaneous collapse in osteoporotic 

bones.[5] Pain, decreased mobility, spinal deformities, 

and decreased lung capacity are some of the 

manifestations of vertebral compression fractures.[6] 

These fractures also lead to decreased mobility, 

pneumonia, and psychological problems for the 
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patients.[5] Pain management, orthotics, vertebral 

augmentation, and treatment of osteoporosis are part 

of the treatment for these fractures.[5,6] 

Conservative management involves bed rest, pain 

medication, bracing, physiotherapy, and medication. 

Some patients require surgery due to pain that 

persists in 15-35% of cases. Studies have reaffirmed 

the conservative management approach as the first-

line of treatment, with pain management using 

acetaminophen, nonsteroidal anti-inflammatory 

drugs (NSAIDs), opioids, and calcitonin, and 

bisphosphonates and supplements.[5] Jang et al. state 

that although the conservative approach is the first-

line of treatment, 15-35% of patients with unstable 

fractures require surgical intervention.[7] Ameis et al. 

found that orthoses can provide temporary pain relief 

with mobilisation.[8] However, Nasto et al. found that 

bracing relieves acute pain but does not prevent the 

progression of kyphosis.[9] These limitations led to 

the development of vertebroplasty and kyphoplasty 

as treatment options for resistant cases. 

Percutaneous vertebroplasty (PVP) and balloon 

kyphoplasty (BKP), minimally invasive techniques 

using polymethylmethacrylate (PMMA) cement to 

stabilise fractured vertebrae, have been reported 

extensively.[10] In PVP, PMMA cement is injected 

directly, whereas in BKP, a balloon creates a cavity 

before injection. Both procedures are more effective 

than nonsurgical management of vertebral 

compression fractures.[11] Marcia et al. reviewed 33 

studies and confirmed the safety and low 

complication rates of vertebral augmentation.[12] 

These studies validate PVP as a treatment option for 

osteoporotic and traumatic vertebral compression 

fractures. 

Even with advancements in the management of 

osteoporotic vertebral compression fractures, the 

optimal approach for treating the condition remains 

unclear. Vertebral compression fractures are 

associated with significant pain and a decreased 

quality of life in the elderly population. Although 

conservative management is the first-line treatment, 

pain relief is often incomplete, thereby reducing the 

quality of life in the affected population. 

Vertebroplasty helps stabilise the spine with PMMA 

cement injection for pain relief. Studies have shown 

that vertebroplasty is associated with significant 

outcomes compared to conservative management.  

Aim 

This study evaluated clinical and functional 

outcomes of percutaneous vertebroplasty in 

osteoporotic compression fracture during 2017-2018 

using Visual Analogue Scale (VAS) scores, activity 

score, medication score, and overall clinical outcome 

assessment. 

 

MATERIALS AND METHODS 

 

This prospective observational study analysed the 

patients treated at the Tirunelveli Government 

Medical College and Hospital for vertebral 

osteoporotic compression fractures using 

percutaneous vertebroplasty from July 2015 to 

September 2017. Ethical approval was obtained from 

the Institutional Ethical Committee, and informed 

consent was obtained from the patients before study 

initiation. 

Inclusion and exclusion criteria 

This study included patients aged > 60 years with 

pain from an unresolved osteoporotic vertebral 

compression fracture after three weeks of medical 

management. Patients with active infection, atypical 

fracture patterns, and unstable fractures involving 

posterior elements were excluded. 

Materials 

The materials included Jamshidi needles of 11 and 13 

gauge in 10 cm and 15 cm sizes, PMMA bone cement 

with high viscosity and contrast agent, 5-mL syringes 

for cement injection, a C-arm fluoroscopic imaging 

system, standard surgical instruments, and 

emergency drugs. 

Methods 

Patients were evaluated with history and physical 

examination. Pain from vertebral body collapse was 

typically aggravated by spine flexion and affected the 

ability to stand or sit for prolonged periods. Physical 

examination documented the site of pain and 

tenderness, baseline peripheral neurological 

examination, and detected any neurological 

impairment. Radiological evaluation using X-ray and 

CT scan assessed vertebral body collapse, structural 

alteration, posterior element integrity, and pedicle 

anatomy before the procedure. Patients were kept nil 

per oral after midnight. Prophylactic broad-spectrum 

antibiotics were administered before the procedure. 

The patient was positioned prone on the operating 

table under strict aseptic precautions using 

fluoroscopic guidance. 

Under C-arm guidance, the vertebral level was 

identified, and the entry point was marked. A 

Jamshidi needle was introduced through the pedicle 

using a transpedicular approach and advanced into 

the vertebral body under continuous fluoroscopic 

monitoring in anteroposterior and lateral projections. 

After confirming needle placement, normal saline 

was injected to check free flow, indicating an intact 

intravertebral cavity. PMMA bone cement with a 

toothpaste-like consistency was prepared and 

injected under fluoroscopic monitoring. Cement 

injection was discontinued if leakage was suspected 

or if the cement approached the posterior vertebral 

body margin. The cement volume was approximately 

1 cc per side for high thoracic vertebrae, 2 cc for 

lower thoracic vertebrae, and up to 3 cc for lumbar 

vertebrae. 

After vertebral body filling, the needle was 

withdrawn and sterile dressing applied. The patients 

remained supine for two hours with monitored 

neurological status post-procedure. Ambulation was 

allowed after 6–8 hours. Pain relief and neurological 

complications were assessed after the procedure and 

at 24 hours. The patients were discharged on the third 

postoperative day with osteoporosis management 
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advice. All patients were evaluated at 8 hours, on the 

third postoperative day, at one month, three months, 

and one year after the procedure. Pain assessment 

was performed using the VAS. Functional outcome 

was evaluated using activity score and medication 

score to assess functional improvement and analgesic 

requirement. 

Clinical outcome was graded as excellent, good, fair, 

or failure based on improvement in pain, functional 

status, and return to daily activities. Procedure-

related complications, particularly cement leakage, 

were recorded during and after the procedure. 

Statistical Analysis 

Data are presented as mean, standard deviation, 

frequency, and percentage. Continuous variables 

were compared using a paired t-test. Statistical 

significance was set at P < 0.05 using a two-tailed 

test. Data analysis was performed using IBM-SPSS 

version 25.0 (IBM-SPSS Science Inc., Chicago, IL). 

 

RESULTS 

 

In this study of 20 patients, 15 (75%) were women 

and 5 (25%) were men. Single-, double-, and three-

level vertebral involvement were found in 14 (70 %), 

four (20 %), and two (10%) patients, respectively. 

[Table 1] 

 

Table 1: Distribution of Patients According to Sex and Number of Vertebral Levels Involved 

 N (%) 

Sex 
Female 15(75%) 

Male 5(25%) 

Number of levels 

Single 14(70%) 

Double 4(20%) 

Three 2(10%) 

 

Clinical outcomes following percutaneous 

vertebroplasty were excellent in 14 patients (70%), 

good in three patients (15%), fair in one patient (5%), 

and failure in two patients (10%). Cement leakage 

was reported in two patients (10%), while 18 patients 

(90%) had no complications after the procedure. 

[Table 2]

 

Table 2: Distribution of Patients According to Clinical Outcome and Complications 

 N (%) 

Outcome 

Excellent 14(70%) 

Good 3(15%) 

Fair 1(5%) 

Failure 2(10%) 

Complication 
Cement Leakage 2(10%) 

No complications 18(90%) 

 

After the procedure, 14 patients (70%) were 

asymptomatic, two (10%) improved, two (10%) 

remained static, and two (10%) deteriorated. At the 

3-month follow-up, the number of asymptomatic 

patients increased to 16 (80%), with one (5%) 

improving, one (5%) remaining static, and 

deterioration was reported in two (10%). At the 12-

month follow-up, 18 patients (90%) were 

asymptomatic, with improved and static conditions in 

one (5 %) patient, and no deterioration (0%). [Table 

3]

 

Table 3: Distribution of Patients According to Clinical Status at Immediate Post-Procedure, 3-Month Follow-up, and 

12-Month Follow-up 

 

N (%) 

Immediate post-

procedure result 

Follow up result at 3 

months 

Follow up result at 12 

months 

Clinical 

Status 

Asymptomatic 14(70%) 16(80%) 18(90%) 

Improved 2(10%) 1(5%) 1(5%) 

Static 2(10%) 1(5%) 1(5%) 

Deteriorated 2(10%) 2(10%) 0(0%) 
 

The pain score decreased significantly following 

vertebroplasty, and the mean pain score decreased 

from 6.26 ± 1.75 to 1.59 ± 1.99 after vertebroplasty 

(P = 0.0001). Activity score improved from 1.38 ± 

1.41 to 0.53 ± 1.23 post-vertebroplasty (P = 0.0187). 

The medication score decreased from 1.15 ± 0.99 to 

0.41 ± 0.56 after vertebroplasty (P = 0.0003). [Table 

4]
 

Table 4: Comparison of Pain, Activity Score, and Medication Score Before and After Vertebroplasty in the Immediate 

Post-Procedure Period 

 
Mean ± S.D. 

P value 
Pre-vertebroplasty Post vertebroplasty 

Immediate post-procedure Pain 6.26±1.75 1.59±1.99 0.0001 
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Activity score 1.38±1.41 0.53±1.23 0.0187 

Medication Score 1.15±0.99 0.41±0.56 0.0003 

Pain scores decreased at the 3-month follow-up after 

vertebroplasty, with the mean pain score reduced 

from 6.26 ± 1.75 to 0.24 ± 0.99 (P = 0.0001). Activity 

scores improved significantly from 1.38 ± 1.41 to 

0.26 ± 0.79 after vertebroplasty (P = 0.0002). 

Medication scores decreased from 1.15 ± 0.99 to 0.06 

± 0.24 at the 3-month follow-up (P = 0.0001). [Table 

5]

 

Table 5: Comparison of Pain, Activity Score, and Medication Score Before and After Vertebroplasty at 3-Month 

Follow-up 

 
Mean ± S.D. 

P value 
Pre-vertebroplasty Post vertebroplasty 

Follow up result at 3 months 

Pain 6.26±1.75 0.24±0.99 0.0001 

Activity score 1.38±1.41 0.26±0.79 0.0002 

Medication Score 1.15±0.99 0.06±0.24 0.0001 

 

DISCUSSION 
 

In our study, female patients represented more than 

half the sample, indicating a higher prevalence of 

osteoporotic VCFs in women. The involvement of 

single vertebral levels was greater than that of 

multiple vertebral levels. The demographics of this 

population were similar to those of another study by 

Sureshkumar et al., which had 15 females out of 75% 

and 14 patients with single vertebral levels out of 

70%.[13] These demographics are also similar to those 

of another study by Ahsan et al., which had 84.6% 

females out of 26 patients with 30 VCFs.[14] This 

shows that there is more involvement of females and 

single vertebral levels, which is according to the 

already known concept of osteoporosis and vertebral 

compression fractures. 

Most of the patients included in our study showed 

favourable clinical outcomes after percutaneous 

VBP. Excellent results were more common than good 

or fair results. There were few complications with 

minimal cement leakage. Sakthivel et al. showed 

similar results, with 15 out of 20 patients showing 

excellent results (75%), with only one case of cement 

leakage.[15] Another study by Zuluaga García et al. is 

a systematic review of 15 studies of 8,500 patients 

from 2009 to 2024. There were 20-70% cases of 

cement leakage, although symptomatic 

complications were < 1%. Clinical results were 

consistently good, with 85% showing excellent or 

good outcomes.[16] These results were consistent with 

other studies, showing that VBP is a safe and 

effective treatment for patients with symptomatic 

osteoporotic vertebral compression fractures. 

In our study, there was progressive improvement in 

the clinical status after vertebroplasty. Most patients 

became asymptomatic immediately after treatment, 

and this increased over time. Only a small percentage 

showed improved or static status, and initial 

deteriorations in a few patients were resolved at the 

final follow-up. Percutaneous vertebroplasty presents 

progressive clinical improvement; 90% of patients 

became asymptomatic at 12 months, consistent with 

sustained pain relief. Ahsan et al. showed that 

88.46% of 26 patients experienced a dramatic 

decrease in pain on postoperative day 1.[14] 

Yang et al. studied 544 patients, of whom 280 

underwent vertebroplasty and observed significant 

pain reduction for 6 months compared to 

conservative treatment.[17] A meta-analysis 

conducted by Lou et al., comprising 13 random 

studies and 1,624 patients, also proved that 

vertebroplasty is effective in reducing pain for acute 

cases.18 The increasing number of asymptomatic 

patients indicates that stabilisation of the spine by 

cement injection helps patients recover from the 

condition. This was also proven by studies on 

vertebroplasty for patients with osteoporotic 

compression fractures, which is effective. 

In our study, vertebroplasty showed significant 

improvement in pain, functional activity, and 

medication needs. Patients received immediate pain 

relief along with improvement in functional activity 

and reduction in analgesic dependence. The study 

also revealed sustained improvement over time with 

reduction in pain, improvement in activity scores, and 

minimal analgesic needs. Arivoli et al. reported 

significant pain relief among 20 patients over 12 

months of follow-up.[19] Buchbinder et al. analysed 

12 studies involving 775 participants and reported 

moderate evidence that vertebroplasty had no 

significant advantages over placebo for pain, 

disability, or quality of life, with only a 0.7-point 

greater pain reduction on a 0-10-point scale at one 

month.[20] The study proved the effectiveness of 

vertebroplasty for pain reduction and functional 

improvement. Although there are some concerns 

regarding the effectiveness of vertebroplasty over 

placebo, vertebroplasty is effective for patients with 

osteoporotic vertebral compression fractures. 

Limitations 

The sample size was relatively small, which may 

limit the generalisability of the findings. The absence 

of a control or comparison group restricts the ability 

to directly compare vertebroplasty with conservative 

or alternative treatment modalities. The study was 

conducted at a single centre, which may introduce 

selection bias. Although patients were followed up to 

one year, longer-term outcomes, including the risk of 

adjacent vertebral fractures, were not assessed. 

Functional outcomes such as activity and medication 

scores were not based on standardised validated 
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scales, which may affect the objectivity of these 

measures. 

 

CONCLUSION 
 

Percutaneous vertebroplasty is used to treat 

osteoporotic compression fractures that do not 

respond to conservative treatment. It is used as a 

splint for the treatment of pain using methyl 

methacrylate cement. Pain relief, deformity, 

mobility, function, and stature are immediate. The 

success of the procedure depends on proper selection, 

planning, and careful performance. Percutaneous 

vertebroplasty is used to treat complications of 

vertebral compression fractures and increases patient 

stature. Modified vertebroplasty is used to reduce 

cement leakage. 
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