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Introduction 
Thoracolumbar spine and burst injuries are the most 

common site and type of spinal fractures respectively,[1] 
and the burst subtype comprises 30% of the total.[2] 
Thoracolumbar burst fractures were first described by 
Holdsworth in 1963 and defined as vertebral body 
fractures due to axial compression with or without flexion 
forces.[3] The AOSpine thoracolumbar spine injury 
classification (AOSTLIC) system provides guidance for 
clinicians regarding the best treatment option selection for 

the intended patients. With this classification system, 
thoracolumbar fractures were divided into type A 
(compression), type B (tension band disruption), and type 
C (displacement/translation) injuries. Neurological 
deficits are more common in type C (55%) and type B 
fractures (32%) than in type A. Besides, type A and B 
injuries are subdivided into five (A0, A1, A2, A3, and A4) 
and three (B1, B2, B3) subtypes, respectively. The A3 type, 
as an incomplete burst fracture, involves a single endplate; 
whereas the A4 type is a complete burst fracture with the 
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involvement of both endplates. Type-A injuries can either 
occur alone or in combination with type B or C injuries.[4] 
Without the neurological deficit, conservative or surgical 
treatment represents a common procedure for type A 
patients;[5] although conservative treatment includes bed 
rest, postural reduction, casting/bracing, and analgesia for 
at least six to eight weeks.[5,6] In burst fractures, the stability 
of the vertebral body is an important factor to choose the 
treatment procedure. Surgical treatment should be done in 
unstable burst fractures due to post-traumatic kyphosis, 
neurological deficits, and persistent radiating pain.[7]       

Two surgical approaches of posterior or a combination of 
anterior and posterior have been known as the popular 
ones to stabilize thoracolumbar fractures.[8- 10]   

Long-term bedridden patients represent more 
complications, and on the other hand, traditional surgical 
treatment is associated with high morbidity followed by 
infection, pseudarthrosis, and instrumentation failure.[11]   

Less invasive techniques conducted in the last decades 
and are associated with minimal destruction of the 
overlying soft tissues, smaller incisions, less blood loss, 
shorter hospital stay, less opioid use, and decreased 
postoperative pain compared to open surgery techniques. 
In addition, these techniques represent faster recovery and 
rehabilitation than open surgery procedures.[7,12]   

Vertebroplasty (VP), as a safety and efficacy technique, 
offers a minimally invasive alternative to traditional 
surgery for thoracolumbar burst fractures and prevents 
complications of major open surgical procedures.[13] 
Percutaneous augmentation with polymethyl 
methacrylate (PMMA), as one of the multiple minimally 
invasive spine surgeries, is widely used for osteoporotic 
compression fractures.[14-16] In addition, few publications 
have been conducted on percutaneous augmentation in 
non-osteoporotic fractures; which indicated primary 
vertebral stability, relieved the patient's pain after the 
surgical procedure, and returned to their normal life 
within 3 months.[17,18] In the VP method, the posterior 
bilateral transpedicular cement augmentation reinforces 
the strength of fractured vertebral bodies. Furthermore, in 
order to reduce PMMA leakage to the epidural space, 
high-viscous PMMA cement should be created and 
injected into the space between fractured bone fragments; 
that can be easily performed in the hands of a skilled 
surgeon.  
 
Objectives 

This study aimed to undertake a randomized controlled 
trial of vertebroplasty vs. posterior spinal fixation (POSF) 
to compare the long-term radiological outcomes (vertebral 

height reduction and kyphotic deformity) as well as visual 
analog scale (VAS) and Oswestry Disability Index (ODI) 
(as clinical outcomes) between these two groups. 
 
Methods 

Study design   
This prospective, single-blind, randomized clinical trial 

study was conducted on patients who were admitted and 
operated in the Chamran and Emtiaz hospitals of Shiraz 
University of Medical Sciences, Shiraz, Iran, between April 
2021 and May 2022. Thoracolumbar burst fractures (type 
A3, A4, B1+A3, or B1+A4) were diagnosed in 50 patients 
out of 57. Patients were randomly allocated to one of the 
two treatment groups: group Ι or PMMA vertebroplasty 
(n=25), and group ΙΙ or short-segment posterior spinal 
fixation (n=25) [Figure 1]. The long-term clinical (VAS 
and ODI) and radiologic (vertebral height reduction and 
kyphotic deformity) outcomes were compared in these 
two groups. This clinical trial was registered at the Iranian 
Registry of Clinical Trials (IRCT) under the registration 
number IRCT20180604039980N2 on 21/03/2021. This 
study was approved by the Medical Research Ethics 
Committee of Shiraz University of Medical Sciences, 
Shiraz, Iran (approval number: IR.SUMS.REC.1398.378). 
Written informed consent was obtained from all the 
patients and/or their legal guardian(s) before surgery.  

Participants 
Patients (age range: 18-65 years) with the following 

features were included in the study: traumatic fracture, 
burst fracture (40-60% vertebral height reduction; 20-40% 
canal compromise; kyphotic angulation 20 to 40 degrees), 
hemodynamic stability, fracture below T6 level, type A3, 
A4, B1+A3 or B1+A4 fracture in the last 2 weeks, intact 
neurological exam, and one- or two-level fractures. 
Exclusion criteria included patients with any documented 
active infection at intervention time, type B2, B3, or C 
injury according to the AOSTLIC system, osteoporosis 
defined as T score ≤ -2.5 according to medical history or a 
recent bone mineral density, pathologic fractures, and 
history of chronic steroid usage. 

The patients, 36 men (72 %) and 14 women (28 %) were 
enrolled from April 2021 to May 2022 (Mean age 40.58 ± 
13.55 years; range 19-62). Group Ι (Mean age 41.65 ± 15.22 
years; range 20-62) consisted of 16 men (64%) and 9 
women (36%) and group ΙΙ (Mean age 39.56 ± 10.24 years; 
range 25-54) consisted of 20 men (80%) and 5 women 
(20%). Patients were evaluated by spine X-ray, computed 
tomography scan, and magnetic resonance imaging. 
Patient demographic information, including sex, age, body 
mass index (BMI), days between trauma and surgery, 
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hospitalization time, surgery time, duration of radiation 
exposure, and smoking habits were documented. Fracture 
characteristics, including the type of fracture according to 
the AOSTLIC system, the number of injured levels, 

mechanism of trauma (fall, motor vehicle, others) and 
level of injury (thoracic, thoracolumbar, lumbar) were 
taken for each case.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Diagram detailing the study process from enrollment to analysis. 
 
Randomization and masking 
Eligible cases were determined randomly by selecting a 

sealed envelope that was prepared beforehand and sorted 
through computerized random allocation software to 
generate random numbers. A neurosurgery resident 
performed randomization after the inclusion of the 
patients into the study. The patients were randomly 
divided into group Ι or PMMA vertebroplasty (n=25), and 
group ΙΙ or POSF (n=25). As it was a single-blind trial, the 
data analysts and evaluators were kept blinded in this 
study.  

Intervention  
In the VP group, a radiolucent operating room table 

(carbon fiber) and mobile C-arm fluoroscopic were used 
to obtain anterior-posterior and lateral images. Each case 
was positioned prone on an anti-decubitus device. After 
the induction of general anesthesia and radiological level 
check (the fractured level, the size of the fractured 
vertebra, and contagious levels), the skin was incised 

approximately 1 cm on the projection of the right pedicle 
of the fractured vertebra. Using sterile techniques, an 11-
gauge needle was inserted into the vertebral body via a 
bilateral transpedicular approach. Following placement of 
the needle, about 4 to 8 cc of high-viscosity PMMA bone 
cement (Mendec Spine-kit®, Tecres, Verona, Italy) was 
injected under the guide of C-arm fluoroscopy, until the 
surgeon fills the vertebral body satisfactorily. The wound 
was closed at the end of the operation. Patients were then 
mobilized within a day unless the residual pain did not 
allow them. 

In the short-segment fixation group, patients were placed 
in the same position as the VP group. The skin was incised 
and Bovie cautery was used to carry the incision through 
the subcutaneous fat to the fascia and muscle. After the 
facets and transverse processes (TP) were exposed, the 
junction of TP and the superior articular process was used 
as a landmark to identify the pedicle entry point. A Pedicle 
probe was inserted to navigate down the isthmus of the 

Eligibility for enrollment (n= 57) 

Excluded ones (n= 7) 
• Active infection at intervention time 
• Type B2, B3 or C injury  
• Osteoporosis defined as T score ≤ -2.5 
• Pathologic fractures 
• History of chronic steroid usage    

Randomized allocation (n= 50)  

PMMA vertebroplasty intervention (n= 25)  Pedicular screw intervention (n= 25)  

Discontinued follow-up (n= 0)  Discontinued follow-up (n= 0)  

Included for analysis (n= 25) 
Excluded from analysis (n= 0)  

  

Included for analysis (n= 25) 
Excluded from analysis (n= 0)  

  

Allocation 

Follow-up 

Analysis  
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pedicle into the vertebral body. After the pedicle track was 
created free-hand, pedicle screw, long arm monoaxial (6.5 
× 45-mm screws and 5-mm rods at most of the time), was 
inserted after checking with C-Arm fluoroscopy. 
Instrumentation was performed on one level above and 
one below the fractured level [8]. Because all the patients 
were neurologically intact, we did not perform a 
laminectomy. After final fluoroscopic examinations, the 
surgical site was washed with a 
saline solution mixed with gentamicin, and wound 
closure was done meticulously.    

Clinical and radiological assessment 
The radiological outcomes were determined with 

vertebral height reduction and kyphotic deformity (Cobb’s 
method) before the operation, and on postoperative days 

of 2, 6, and 12 months after surgery. Moreover, the clinical 
outcomes were assessed with VAS and ODI criteria before 
the operation, at 2, 6, and 12 months postoperatively. The 
VAS was used to evaluate the severity of postoperative 
pain, which scores ranging from 1 (as no pain) to 10 (as 
excruciating pain) [17]. A questionnaire based on the ODI 
(version 2) was used to assess the Quality of life (QOL). 
This questionnaire is designed to measure functional 
disability comprising 6 items in 10 dimensions, including 
pain severity, individual caring, walking, sitting, lifting, 
standing, sleeping, normal life, going on to trip, and 
changes in the pain degree [Table 1]. Because of the 
English language of ODI, its Persian translation (with 
permission from Tehran University of Medical Sciences) 
was used to be completed by patients.

 
Table 1. Correlation between ODI score ranges and disability severity 

Degree of disability severity     Interpretation 
Minimal disability (0–20%)  - The patient can cope with most living activities. Usually, no treatment is 

indicated apart from advice on lifting sitting, and exercise 
Moderate disability (21–40%) 
 
 

- The patient experiences more pain and difficulty with sitting, lifting, and 
standing. Travel and social life are more difficult and they may be disabled from 
work. Personal care, sexual activity, and sleeping are not grossly affected and 
the patient can usually be managed by conservative means 

Severe disability (41–60%) 
 

- Pain remains the main problem in this group but activities of daily living are 
affected. These patients require a detailed investigation  

Cripple, affecting all aspects of life (61–
80%) 

- Back pain impinges on all aspects of the patient’s life. Positive intervention is 
required 

Exaggeration of disease symptoms (81–
100%)   

- These patients are either bed-bound or exaggerating their symptoms  

This table is obtained from Baker D. (1989) [19]   
 
Statistical analysis  
All data were analyzed in SPSS software version 23.0 

(SPSS Inc., Chicago, USA). Paired Samples t Test, 
Independent Samples t Test, and Chi-square test were 
used to compare the differences within and between the 
two groups. All data were represented as mean ± standard 
deviation (SD) and frequencies characterized as a 
percentage. The analysis process with P < 0.05 was 
considered statistically significant.   

Ethical considerations 
The study was conducted in accordance with the 

Declaration of Helsinki. This study was approved by the 
Medical Research Ethics Committee of Shiraz University 
of Medical Sciences, Shiraz, Iran (approval number: 
IR.SUMS.REC.1398.378). The written informed consent 
was obtained from all the patients and/or their legal 
guardian(s) before surgery. 
 

Results 
Patients’ characteristics  
The mean age of participants in group Ι (VP) was slightly 

older than that of group ΙΙ (POSF), but it was not 
significant (P=0.633). There was no significant difference 
between these two groups due to gender (P=0.208). 
Moreover, no significant differences were identified in 
BMI, smoking status, and days between trauma and 
surgery between the two groups (P>0.05). The average 
operative time was reduced in Group Ι compared to Group 
II (44.08±3.47 min; range 40-50 min vs. 128.92± 8.64 min; 
range 120-145 min, respectively, P<0.001). Additionally, 
the mean duration of hospitalization in Group Ι was lower 
than Group ΙΙ (29±6.93 hours; range 24-36 vs. 92.64 ± 
15.66 hours: range 72-120, respectively, P<0.001). The 
duration of exposure to radiation in Group Ι was 
45.04±5.42 (40-55) seconds, while it was 15.72±3.9 (12-22) 
seconds in Group ΙΙ (P<0.001) [Table 2].  
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Table 2. Demographic information and surgical outcomes of patients operated with vertebroplasty and pedicular screw fixation 
methods 

Characteristics Vertebroplasty group Pedicular screw group P-value 
Number of patients (n) 25 25 1.00 
Male/female (n) 16/9 20/5 0.208 
Mean age (years) 41.65 ± 15.22 39.56 ± 10.24 0.633 
BMI 22.28 ± 5.12 23.84 ± 4.68 0.874 
Days between trauma and surgery 6.40 ± 0.71 5.16 ± 0.45 0.560 
Hospitalization time (hours)  29 ± 6.93 92.64 ± 15.66 0.000* 
Operation time (minutes)    44.08 ± 3.47 128.92 ± 8.64 0.000* 
Duration of exposure to radiation (seconds)  45.04 ± 5.42 15.72 ± 3.91 0.000* 
Smoker/non-smoker 9/25 10/25 0.512 
BMI: Body mass index, P < 0.05 indicated as significant 

 
The thoracolumbar junction fracture was the most 

common in 70 % of the patients (35/50). All patients in 
both groups suffered from type A4 injury at first (51 %) 
and type A3 injury later (21 %). Besides, six patients (24 %) 
in group Ι and seven patients (30 %) in group ΙΙ had 
sustained type B1 in combination with type A3 or A4 
injuries. The major traumatic mechanism was motor 
vehicle accidents (50 %), followed by falls (46 %). Out of 
50 patients, 41 (82 %) patients had single-level 
thoracolumbar burst fractures, and 9 (18 %) patients had 
two-level thoracolumbar burst fractures. In terms of the 
functional disability of patients after 24 months, the 
vertebroplasty group showed a moderate degree of 84%, 
while the pedicular screw fixation group indicated a 
moderate degree of 76% [Table 3].   

Radiological evaluations  
The postoperative kyphotic deformity (Cobb’s method) 

and vertebral height reduction significantly decreased in 
both groups compared with the preoperative values (P < 
0.001) [Table 4, Figure 2 & Figure 3]. The postoperative 
vertebral height reduction and kyphotic deformity 
represented a significant reduction in the VP group 
compared to POSF group, especially after 12 months (P= 
0.010 vs. P= 0.042, respectively). Also, the correction loss 
of kyphotic deformity and height reduction was about 
twice in the POSF group in comparison to the VP group 
(P= 0.031 vs. P= 0.044, respectively) [Table 5].   

Clinical evaluations 
In the postoperative treatment, VAS and ODI scores 

represented significantly lower values than the 
preoperative treatment in both groups (P= 0.01 and P < 
0.001, respectively) [Table 4]. Moreover, these scores in 
the VP group showed a significant reduction in 

comparison to the POSF group, especially after 6 and 12 
months (P<0.05); which can indicate a faster improvement 
in the VP group [Table 5]. 

 
 
Table 3. Fracture characteristics of patients in 

vertebroplasty and pedicular screw fixation groups   
Characteristics  Vertebroplasty 

group 
N (%) 

Pedicular 
screw 
group 
N (%) 

Mechanism of trauma 
       Motor vehicle accident  
       Fall  
       Others  

 
12 (48) 
12 (48) 

1 (4) 

 
13 (52) 
11 (44) 

1 (4) 
Number of injured Level  
       Single level  
       Double level 

 
21 (84) 
4 (16) 

 
20 (80) 
5 (20) 

Level of injury 
       Thoracic 
       Thoracolumbar 
        Lumbar 

 
4 (16) 

18 (72) 
3 (12) 

 
4 (16) 

17 (68) 
4 (16) 

Type of burst fractures 
        A3 
        A4 
        A3+B1 
        A4+B1 

 
5 (20) 

14 (56) 
4 (16) 
2 (8) 

 
6 (23) 

12 (47) 
3 (13) 
4 (17) 

Functional disability after 
24 m 
        Minimal: 0-20 
        Moderate: 21-40   
        Severe: 41-60  

 
 

21 (84%) 
4 (16%) 

0 

 
 

19 (76%) 
6 (24%) 

0 
Total  25 25 
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Table 4. Comparing radiological and clinical outcomes before and after a 12-month follow-up in vertebroplasty and pedicular 
screw fixation groups 

Groups Variables Preoperation 
(Mean ± SD) 

Postoperation (12 m) 
(Mean ± SD) 

P-value 

Vertebroplasty    kyphotic deformity (°) 15.81 ± 9.78 5.16 ± 1.08 0.000* 
 height reduction (%)  35.88 ± 11.85 8.78 ± 11.83 0.000* 
 VAS score 8.68 ± 0.75 2.16 ± 1.47 0.010* 
 ODI score 89.12 ± 6.75 10.36 ± 8.42 0.000* 
Pedicular screw fixation kyphotic deformity (°)  18.16 ± 7.93 8.45 ± 9.63 0.000* 
 height reduction (%) 36.61 ± 13.09 13.47 ± 8.53 0.000* 
 VAS score  9.00 ± 0.78 4.51 ± 1.36 0.010* 
 ODI score  88.24 ± 5.61 16.10 ± 7.18 0.000* 
VAS: Visual analog pain scale, ODI: Oswestry disability index, P < 0.05 indicated as significant  
 
 
Table 5. Comparison of the radiological and clinical outcomes between vertebroplasty and pedicular screw fixation groups after 

2, 6, and 12 months postoperatively    
Parameters Vertebroplasty 

(Mean ± SD) 
Pedicular screw fixation 

(Mean ± SD) 
P-value 

Preop kyphotic deformity (°)   15.81 ± 9.78 18.16 ± 7.93 0.189 
Postop kyphotic deformity (°) 
               Early   
                2 months  
                6 months  
                12 months 
                Correction loss 

 
12.82 ± 9.86 
10.05 ± 4.22 
7.94 ± 8.76 
5.16 ± 1.08 
2.12 ± 5.16 

 
15.16 ± 1.62 
13.24 ± 7.39 
10.16 ± 8.03 
8.45 ± 9.63 
4.25 ± 4.56 

 
0.410 
0.304 
0.058 
0.042* 
0.031* 

Preop height reduction (%) 35.88 ± 11.85 36.61 ± 13.09 0.839 
Postop height reduction (%) 
                Early  
                2 months  
                6 months  
                12 months  
                Correction loss 

 
23.88 ± 8.41 

20.24 ± 11.71 
12.21 ± 13.11 
8.78 ± 11.83 
4.93 ± 9.51 

 
25.48 ± 8.64 
22.52 ± 8.47 
17.84 ± 8.48 
13.47 ± 8.53 
7.99 ± 5.75 

 
0.869 
0.110 
0.021* 
0.010* 
0.044* 

Preop VAS score 8.68 ± 0.75 9.00 ± 0.78 0.141 
Postop VAS score 
                2 months  
                6 months 
                12 months  

 
3.24 ± 1.63 
2.32 ± 1.07 
2.16 ± 1.47 

 
5.48 ± 1.41 
4.76 ± 1.33 
4.51 ± 1.36 

 
0.040* 
0.020* 
0.010* 

Preop ODI score 89.12 ± 6.75 88.24 ± 5.61 0.601 
Postop ODI score  
                 6 months  
                 12 months  

 
12.41 ± 8.12 
10.36 ± 8.42 

 
16.86 ± 6.72 
16.10 ± 7.18 

 
0.042* 
0.033* 

VAS: Visual Analog pain Scale, ODI: Oswestry Disability Index, P < 0.05 indicated as significant 
 

Discussion 
Typically thoracolumbar burst fractures often occur in 

the T10-L2 region, and most of them are a result of high-
energy injuries.[20] The proper treatment of thoracolumbar 
burst fractures with no neurological deficit is still a 
controversial issue.[5,18] The therapeutic strategy ranges 

from conservative to operative treatments. Long-term 
bedridden patients face progressive residual deformity, 
unrelieved pain, neurological dysfunction, pulmonary 
complications, and depression; although elimination of 
surgical complications and affordable has been stated as 
the main reasons of conservative treatment 
proponents.[13,21] 
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Figure 2. (A) A 60-year-old woman with T11 burst fracture after a fall from 3-m height. (B) Postoperative thoracolumbar CT 

scan of T11 fracture treated with vertebroplasty, showing no obvious bone cement leakage and good diffusion of bone cement. 
(C) 6-month follow-up, X-ray films displayed the vertebral height and Cobb’s angle was well recovered.  

 

 
Figure 3. (A) Sagittal CT scan of a 45-year-old man with a burst fracture of L1 after a collision in a traffic accident. (B) Post-

operative scan demonstrates T12-L2 instrumentation. (C) Thoracolumbar 6-month follow-up X-ray representing the stability of 
the thoracolumbar spine and good arrangement of fractures and Cobb’s angle was recovered a little.   

 
Short-segment pedicle screw fixation has been 

considered as the most common surgical treatment for 
thoracolumbar burst fractures in comparison with 
conservative treatment; it leads to effective and faster pain 
relief, correction of kyphosis, and reduces the period of 
immobility.[8] However, long-term clinical studies have 
demonstrated surgical morbidities and disadvantages, 

including instrumentation failure, blood loss, long periods 
of hospital rest, iatrogenic permanent muscle deformity, 
and paraspinal muscle injuries.[22] 

Surgical treatment should be preferred for stabilizing 
acute unstable thoracolumbar fractures due to post-
traumatic kyphosis, neurological deficits, and persistent 
radiating pain.[7] 
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Based on analyzing the time trend of annual publication 
outputs, a promising future is expected ahead for a 
minimally invasive approach to the spine; they reduce 
postoperative back pain, operation time, and blood loss 
and cause the patient to return to work faster; however, the 
functional results may not be different from the outcomes 
of open techniques.[22,23] Vertebroplasty is a minimally 
invasive technique with less overall treatment burden. It is 
not as complicated as open surgery, nor is it as simple as 
conservative procedures, so we can differentiate it from 
both strategies.[20]    

Several studies have reported the role of percutaneous 
cement augmentation alone or in combination with other 
methods in the treatment of traumatic spinal injuries.[24-27] 
Vertebroplasty has been proven as a proper approach for 
both osteoporotic and vertebral fracture patients.[13-17] 
However, few publications have been conducted regarding 
percutaneous augmentation in non-osteoporotic 
fractures. In a retrospective study, Wen et al. represented 
a potential alternative technique of vertebroplasty tool-
aided surgery for treating single-level thoracolumbar 
fractures. Their findings showed that this tool can restore 
the height of the fractured vertebrae more effectively and 
reduce the VAS and ODI than traditional surgery.[28] Chen 
et al. evaluated six patients with thoracolumbar spine burst 
fracture treated with percutaneous vertebroplasty; their 
findings indicated that the pain decreased from 84.3±5.4 
mm at baseline to 34.7±4.4 mm on the third day after the 
operation in all patients. Furthermore, the mobility was at 
least 2 levels of improvement at 12 months 
postoperative.[29] In a study, the percutaneous curved 
vertebroplasty (PCVP) method was conducted to treat 
thoracic and lumbar vertebral compression fractures. 
According to their findings, PCVP group represented less 
complicated surgery with shorter duration, lower 
complication rate, lowest bone cement leakage rate, and 
faster recovery after operation versus unilateral and 
bilateral percutaneous vertebroplasty.[30]  

In a prospective controlled trial study in patients with 
thoracic-lumbar spine fractures, the vertebroplasty group 
represented a faster improvement in VAS score and 
functional ability compared to conservative treatment; 
which is consistent with our findings.[17] Moreover, Choi 
et al. indicated vertebroplasty as a promising treatment 
choice for burst fractures by reducing the VAS score and 
holding the fractured bone fragments tightly.[13] 

The current research is a comparative prospective 
randomized case-control study that was conducted 
between standalone PMMA vertebroplasty and short-
segment pedicular screw fixation groups in the 

management of thoracolumbar burst fractures (AO/type 
A3, A4, or B1 in combination with A3 or A4). In this study, 
the fractured height restoration and correction of kyphosis 
in the PMMA vertebroplasty group represented significant 
differences compared to the POSF group, all in the absence 
of related complications. In addition, in the vertebroplasty 
group, pain intensity (VAS), recovery in activities of daily 
living (ODI), hospitalization, and operation time were 
decreased in comparison to the POSF group. In the VP 
group, patients were discharged from the hospital within 
24-36 hours post-operatively, without the risk of 
traditional open surgery. Therefore, the current findings 
were similar to the results of the former studies, which 
indicated the efficacy of vertebroplasty for patients with 
thoracolumbar burst fractures. The posterior bilateral 
transpedicular cement augmentation reinforces the 
strength of fractured vertebral bodies and provides 
anterior support by quickly filling the space between 
fractured bone fragments; it will accelerate the pain relief 
and ability of the patient to start the activity.[31] 

Although, in the vertebroplasty approach, PMMA 
leakage to the epidural space may be seen, in surgeon-
experienced hands its related complications are rarely 
accrued. Moreover, understanding the fracture pattern, as 
well as the creation of high-viscous PMMA cement and 
allowing it to harden before injection, following the use of 
low pressure can reduce the rate of leakages, which 
depends on sticking to a proper time frame;[32] the cement 
leakage was not seen in any of our patients. Finally, in the 
absence of neurological deficit, PMMA vertebroplasty 
with fewer intraoperative complications and low incidence 
of side effects can be a valid and alternative method for the 
treatment of thoracolumbar burst fractures. 
 
Conclusions 

Treatment of thoracolumbar fractures has remained 
controversial. However, vertebroplasty confers additional 
advantages, such as shorter hospitalization and operation 
time, less manipulation in the muscles and tissues around 
the spine, less blood loss, and fewer complications. In 
addition, it provides immediate spinal stability and better 
postoperative pain control compared to patients without 
vertebroplasty.  
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