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INTRODUCTION

Osteoporosis is a common, chronic, progressive disease 
characterised by low bone quality and increased risk of fracture 
with a multifactorial aetiology(1,2). Vertebral compression 
fractures are the most common fractures associated with 
osteoporosis(3). These types of fractures are most commonly 
seen in the lower thoracic and upper lumbar junction(1,4). 
Osteoporotic vertebral compression fractures (OVCFs) are 
often caused by low-energy trauma in elderly patients(3). These 
fractures are associated with increased morbidity and mortality, 
such as progressive kyphotic deformity and persistent low 
back pain and severely restricting the daily life activities of 
patients(3,5). The primary treatment of OVCF is conservative 
treatment, with bed rest, analgesic and cast-brace(1,4,6). However, 
the treatment choice is surgery for persistent pain for 4 weeks 
and progressive kyphotic deformity(1,4,6,7). Surgical treatment 

provides advantages, such as early mobilisation, recovery 
of vertebral corpus height (VCH) and correction of kyphotic 
deformity in addition to reducing pain(6,7). The preferred methods 
for surgical treatment are percutaneous vertebroplasty and 
kyphoplasty(6), but balloon kyphoplasty applications increased 
in recent years because they provide better VCH (97% vs 30%) 
and are safer due to the decreased risk of cement leakage 
owing to the cavity it creates(6,7).
Traditionally, successful results have been reported in the 
bipedicular kyphoplasty procedure(1,7). In the current literature, 
studies have recommended the unipedicular approach due to 
its advantages, such as a shorter operative time, low cement 
leakage, low radiation exposure and low cost(7,8).
In this study, we reported the clinical and radiologic efficacy of 
percutaneous unipedicular kyphoplasty in thoracolumbar OVCF 
in elderly patients.
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Objective: Discussions regarding the effectiveness of unipedicular kyphoplasty in osteoporotic thoracolumbar vertebral fractures are found in 
the literature. To evaluate the clinical and radiologic efficacy of percutaneous unipedicular kyphoplasty in thoracolumbar osteoporotic vertebral 
compression fractures (OVCFs) in elderly patients.
Materials and Methods: Our study was conducted as a retrospective analysis. We enrolled patients who underwent percutaneous unipedicular 
kyphoplasty due to thoracolumbar OVCFs between January 2015 and December 2018.  All patients were evaluated through two-planed 
radiographs and computed tomography scans. The local kyphosis angle (LKA) and vertebral corpus height (VCH) of the fractured vertebrae were 
measured. The Visual Analogue scale (VAS) and Oswestry Disability index (ODI) were used to determine the functional outcomes of patients.
Results: We included 77 patients (28 men, 49 women) with a mean of age 76.64±5.5 years (range, 69-86 years). In this study, all patients showed 
better improvement in ODI scores and LKA, increased VCH and decreased VAS scores 24 months postoperatively compared with preoperative 
values (p<0.05 for all). As a local complication, cement leakage from the kyphoplasty cannula tract to the posterior of the corpus was found in six 
patients, and cement leakage to the anterior was found in four patients.
Conclusion: Percutaneous unipedicular kyphoplasty is a reliable method with satisfactory clinical and radiologic results in thoracolumbar OVCFs 
in elderly patients.
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MATERIALS AND METHODS

Study Design and Participants

Our study was conducted as a retrospective analysis. Between 
January 2015 and December 2018, patients who underwent 
percutaneous unipedicular kyphoplasty in a tertiary hospital 
due to thoracolumbar OVCF at the T11-L2 levels (Table 1) 
(Singh index <3)(9) were enrolled. Patients with pathologic 
fractures (metastasis, cancer), neurologic disease, history of 
infection, multiple levels of kyphoplasty and multiple trauma 
were excluded. Our study protocol was approved by the local 
ethics committee (no: 56-859/05.2020).

Surgical Method

After the fracture, the patients were followed up with 
conservative treatment, and surgical decision was made for 
patients with unsuccessful results. The time between the 
occurrence of fracture and day of hospitalisation was <8 weeks. 
Surgery was performed within 48 h after hospitalisation for all 
patients who decided to undergo surgery. The patients were 
prepared by lying in the prone position under local anaesthesia 
and sedation. The surgical procedure was performed 
percutaneously and unipedicular with the same kyphoplasty 
system by the same surgeon, approaching the fractured vertebral 
segment from the left side. After the level was determined 
using C-arm fluoroscopy, the kyphoplasty cannula was placed 
in the pedicle. Two-planed (anteroposterior and lateral) images 
were checked to ensure proper placement of the cannula. The 
cavity created by inflating the balloon sent from the cannula 
was filled with polymethylmethacrylate cement. The patients 
were assessed neurologically and radiologically, and then the 

surgery was terminated. The patients were mobilised after 2 h 
on the same day and discharged after 6 h.

Data Collection and Assessment Tools

Data were obtained from the patients’ records. Clinical and 
demographic characteristics were recorded. Two-planed graphs 
(anteroposterior and lateral) and computed tomography scans 
of all patients were examined. The local kyphosis angle (LKA) 
of the fractured vertebrae was measured between the upper 
and lower end-plates, and the VCH was measured along with 
the heights of the lower and upper intact adjacent vertebrae(10). 
Measurements were performed independently by two 
experienced surgeons, and their mean values were obtained. 
The Visual Analogue scale (VAS)(11) and Oswestry disability 
index (ODI) were used for the primary functional outcomes 
of the patients. The ODI has been validated for the Turkish 
population(12).

Statistical Analysis

Statistical analyses were performed using the Statistical Package 
for the Social Sciences software (SPSS Inc., Chicago, IL, USA). 
The conformity of the data to normal distribution was assessed 
using the Kolmogorov-Smirnov test. Descriptive data were 
reported as mean ± standard deviation or median (interquartile 
range) values. Categorical variables were compared using the 
chi-square test or Fischer exact test. Student t-test or Mann-
Whitney U test was used for comparisons between the groups. 
Risk factors were determined by using the binary logistic 
regression analysis. Statistical significance was determined at 
p<0.05.

RESULTS

This study included 77 patients (28 men, 49 women) with a 
mean of age 76.64±5.5 years (range, 69-86 years) were included. 
The clinical and demographic properties of the patients are 
summarised in Table 1. All patients showed improved values 
24 months postoperatively compared with preoperative values, 
with decreased VAS scores, ODI scores, improved LKA and 
increased VCH (p<0.05 for all) (Table 2) (Figure 1). None of the 
patients had any neurologic or systemic complications. One 
patient who underwent L2 vertebral kyphoplasty developed 
spinal block under the L2 spinal level during the procedure. 
No cement leakage was observed outside the corpus under 
C-arm fluoroscopy. It was concluded that the block was caused 
by local anaesthetic escaping into the spinal canal. The block 
completely resolved after 4 h. As local complications, cement 
leakage from the kyphoplasty cannula tract to the posterior of 
the corpus was found in six patients, and cement leakage to the 
anterior was found in four patients. However, these conditions 
caused no pathology or symptoms.

DISCUSSION

The main objective of this study was to evaluate the 
effectiveness of unipedicular kyphoplasty in thoracolumbar 
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Table 1. Clinical and demographic features

Variables Results
Age (years) 76.64±5.5

Gender
Male 28 (26.4)

Female 49 (63.6)

Fracture region
Thoracic 40 (51.9)

Lumbar 37 (48.1)

Level of fracture
Thoracic 11 7 (9.1)

Thoracic 12 33 (42.8)

Lumbar 1 26 (33.8)

Lumbar 2 11 (14.3)

Singh index
1 23 (29.8)

2 34 (44.1)

3 20 (25.9)
n: Number
Data are presented as mean ± standard deviation or n (%)
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OVCF in older patients by comparing pre- and postoperative 
radiologic and clinical values. Radiologically, LKA values 
were significantly decreased, and VCH values increased. ODI 
values along with VAS were clinically significantly decreased. 
Kyphoplasty can be performed with a single balloon and a 
single pedicle with local anaesthesia, thereby avoiding general 
anaesthesia complications, making it a reliable and effective, 
cheap method.
According to the literature, the traditional method used in 
percutaneous surgery of OVCF is bipedicular kyphoplasty, and 
good results have been reported(1,7). However, some studies also 
advocate the unipedicular approach(7,8). In their prospective 
study, Rebolledo et al.(13) compared both techniques and noted 
that radiologic and clinical outcomes were similar, but the 
unipedicular technique significantly reduced surgical time. In 
another meta-analysis, including six randomised controlled 
trials, Xiang et al.(14) reported that the unipedicular technique 
was advantageous in terms of cost, operative time and radiation 
exposure, although the clinical results were the same. The cost is 
low in unipedicular kyphoplasty where a single balloon is used. 
General anaesthesia is associated with increased morbidity risk 

in elderly patients, such as hypothermia, respiratory depression, 
atelectasis, pneumonia and myocardial infarction(15,16). In terms 
of complications, the administration of local anaesthesia is 
advantageous; however, to avoid the development of nerve 
root anaesthesia, the needle should not enter too deeply into 
the junction of the pedicle and vertebral body(16). Regarding 
the neurologic deficits that may occur, early detection through 
the ability to communicate with patients is another advantage. 
Therefore, the administration of local anaesthesia or sedation-
assisted local anaesthesia is one of the preferred methods. Liu et 
al.(16) reported that extrapedicular infiltration of anaesthesia for 
unipedicular kyphoplasty was superior for patients’ comfort. We 
performed the procedures in our clinic under local anaesthesia. 
Although patients perceive some pain during balloon inflation, 
this was only temporary, and they remained comfortable.
Cement leakage and adjacent vertebral fractures are common 
complications(17). The cement leakage rate in percutaneous 
applications was 18.4%(18), and the fracture rate in adjacent 
vertebrae was between 7.9% and 24%(19). The most important 
risk factor for these complications was the large amount of 
cement used(18,20). In the literature, the incidence of neurologic 
deficits due to cement leakage into the epidural space was 
0.03%, and the incidence of pulmonary embolism due to cement 
leakage into the venous circulation was 0.01%(21). Belkoff(22) 
reported that 2 cL cement volume was sufficient. However, 
re-fracture may occur in the zone without cement leakage as 
complication if the cement cannot be placed in the middle of 
the vertebral corpus(23). In the literature, successful results have 
also been reported with unipedicular kyphoplasty in procedures 
other than OVCF. Papanastassiou et al.(24) compared bi- and 
unipedicular kyphoplasty in a patient with multiple myeloma 
and reported that no difference was observed between clinical 
and radiologic results. We have used this method in selected 
diseases other than OVCF and achieved successful results.

Study Limitations

The main limitation of our study is its retrospective design, as 
well as the small number of patients and lack of a control group.

CONCLUSION

In view of our study results, percutaneous unipedicular 
kyphoplasty surgery in thoracolumbar OVCF in elderly patients 
is a reliable method if the indication is correct. With this 
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Figure 1. Radiographic images of a 74-year-old female patient
Preoperative anterior-posterior (A) and lateral (B) images show 
the compression fracture of the L1 vertebra. Postoperative anteri-
or-posterior (C) and lateral (D) images illustrate the improvement 
in local kyphosis and vertebral height after kyphoplasty

Table 2. Radiologic and clinical comparison after surgery

Variables Preoperative Postoperative
(24 months) p value

LKA (°) 17.56±4.1 12.81±2.7 <0.05

VCH (mm) 16.45±2.3 25.50±2.7 <0.05

ODI score 14.78±2.2 6.42±1.3 <0.05

VAS score 6.25±1.8 1.70±1.1 <0.05
LKA: Local kyphosis angle, VCH: Vertebral corpus height, ODI: Oswestry Disability index, VAS: Visual Analogue scale
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method, significant reduction in pain and satisfactory clinical 
and radiological results can be obtained.
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