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Abstract This study analyses the radiological and clinical
results according to the two techniques of unilateral and
bilateral balloon kyphoplasty in osteoporotic vertebral
compression fractures. Fifty-two patients with osteoporotic
vertebral compression fractures occurring at the thoraco-
lumbar junction were enrolled in this study. All patients
were classified into two groups; group I was treated with a
unilateral approach and group II with a bilateral approach.
The Cobb angle was measured each time to evaluate the
kyphotic angle during the pre- and post-operative periods
and at last follow-up, and a 10-point visual analog scale for
pain was recorded at the same time. We found that the
bilateral approach had a greater advantage in the reduction
of kyphosis and the loss of reduction was less than the
unilateral approach for the treatment of osteoporotic
vertebral compression fractures.

Résumé Cette étude analyse les résultats cliniques et radio-
logiques de deux techniques de kyphoplastie après fracture

vertébrale ostéoporotique avec tassement. 52 patients ont été
inclus dans l’étude. Tous les patients ont été classés en deux
groupes. Le groupe 1 traité par abord unilatéral et le groupe 2
par un abord bilatéral. L’angle de Cobb a permis d’évaluer
l’angle de cyphose pré et post-opératoire et au dernier recul.
De même, une analyse de la douleur en 10 points a été utilisée
sur la même période. En conclusion, nous pouvons indiquer
que la kyphoplastie bilatérale permet une meilleure réduction
vertébrale et diminue le tassement secondaire que l’on
observe dans les abords unilatéraux.
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Introduction

Osteoporotic vertebral compression fractures (VCFs) are
not uncommon and thus many patients may suffer from
acute pain due to the fracture and also its chronic symptoms
and resultant osteoporotic spinal deformities. Osteoporotic
VCFs reduce mobility, worsen the quality of life and even
reduce life expectancy. The adverse effect on activities of
daily living is almost as great as that seen with hip fractures
[9]. The primary treatment of osteoporotic VCFs consists in
conservative measures including bed rest, analgesics and
early ambulation with a brace after symptomatic relief. As
is well known, a few patients may still complain of severe
pain not responding to these conservative treatments and
even show progressive collapse of the vertebral body and
kyphosis with or without neurological deficit. Even though
more aggressive treatment may be needed in these cases, the
majority of patients with osteoporotic VCFs are not ideal
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candidates for surgical treatment, especially under general
anaesthesia. Over the past decades, vertebroplasty (VP) was
adopted as an optimal treatment of osteoporotic VCFs,
having the advantage of rapid pain relief and long-lasting
effect, but it could not restore the decreased height of the
vertebral body. With the introduction of a newly designed,
minimally invasive technique, balloon kyphoplasty (BK),
the collapsed vertebral body was restored by an inflatable
bone tamp and then more viscous polymethylmethacrylate
(PMMA) was safely put into the hollow cavity made by the
inflatable bone tamp with low pressure. To our knowledge,
there have been no reports comparing the two techniques of
unilateral and bilateral approaches of balloon kyphoplasty to
treating osteoporotic vertebral compression fractures.

Material and methods

Patients

Fifty-two patients with confirmed osteoporotic vertebral
compression fractures occurring at the thoracolumbar
junction (T11–L2) were enrolled in this study. All patients
were randomly allocated into two groups; group I (n=24)
was treated with a unilateral approach and group II (n=28)
with a bilateral approach. Mean age was 66.8 years (57–80)
in group I and 68.9 years (57–83) in group II . Only three
patients were male (two in group I and one in group II).
The results of bone densitometry in both groups were not
statistically different (T-score: −3.55, –3.64). Balloon
kyphoplasty was performed in both groups within 2 months
after injury. Mean time from injury was 3.44 and 3.68 weeks.
The Cobb angle to evaluate kyphosis and a 10-point visual
analog scale for pain were measured pre- and post-
operatively. The minimum follow-up period was 12 months
and mean follow-up was 17.8 months (12–24) in group I and
16.6 months (13–27) in group II. There were no significant
differences between the groups regarding demographic data,
which are shown in Table 1.

Technique

The indication for unilateral and bilateral balloon kypho-
plasty was the same. The entire procedures of balloon ky-
phoplasty were performed under local anaesthesia. Patients
were positioned prone on a radiolucent operating table.
When using a unilateral approach, in contrast to a bilateral
approach, the bone tamp was advanced more to the midline
on the anteroposterior view. Also to prevent great vessel
injury, the entry site of the bone tamp was selected at the
same side of the great vessels. The remainder of the pro-
cedure was identical to the bilateral approach.

Statistical method

Pre-operative kyphotic angle, post-operative reduction and
loss of reduction between both groups were evaluated with
Student’s t-test. A value of p<0.05 was considered sta-
tistically significant (MedCalc Software, version 8.1.1,
Mariakerke, Belgium). Multiple regression analysis was
also conducted to determine the relative importance of the
possible independent factors (sex, age, treatment method,
amount of PMMA) as predictors of kyphosis correction at
the last follow-up.

Results

Demographic data and pre-operative index of vertebral
fractures did not show any significant statistical differences.
The pre-operative kyphotic angle was 17.6±2.8° (13–25) in
group I and 18.5±3.5° (12–27) in group II (p=0.369). The
post-operative reduction rate was 41.3±8.9% (22–63) and
67.8±8.6% (52–83) (p<0.001) and loss of reduction was
4.7±2.9% (0–14) and 1.6±1.1% (0–4.9) (p=0.0001),
respectively. The average amount of PMMA introduced
was 3.44 ml (2.8–4.1) in group I and 6.43 ml in group II
(p<0.001). The results of the visual analog scale for pain
were not statistically different from the pre-operative period
through the immediate post-operative period to the final
follow-up. In group I, the pain score on the visual analog
scale was 8.1 prior to surgery, decreased to 2.1 in the im-
mediate post-operative period and remained at 1.9 at the
final follow-up. The respective scores for group II were 7.9,
1.7 and 1.8 at each measurement (p=0.54, 0.14, 0.46).
Stepwise multiple regression resulted in the following
formula: LKC=−13.162+0.191A+1.542S−0.7PMMA+
6.262 T, r2=0.516, p<0.001. LKC is the corrected kyphotic
angle at last follow-up, A is the patient’s age, S is sex and T

Table 1 Pre-operative demographic data of patients undergoing either
a unilateral or bilateral approach of balloon kyphoplasty

Unilateral
approach
(group I)

Bilateral
approach
(group II)

Significance
(p value)

Patients (n) 24 28 –
Age (years) 66.8 (57–80) 68.9 (57–83) 0.19
Mean time from
injury (weeks)

3.44 3.68 0.45

Kyphotic angle (°) 17.6 (13–25) 18.5 (12–27) 0.37
Visual analog scale 8.1 7.9 0.54
T-score −3.55 −3.64 0.89
Follow-up period
(months)

17.8 (12–24) 16.6 (13–27) 0.21
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is treatment method. Age (p=0.002) and treatment method
(p=0.025) were significant predictors, but sex (p=0.302)
and PMMA (p=0.427) were not important predictors.
There were two complications of PMMA leakage within
the spinal canal only in group I, but they did not cause any
neurological deficit.

Discussion

Osteoporosis is a very prevalent skeletal disorder, which is
characterised by loss of bone density and increased risks of
fractures. Osteoporosis is defined as diminished bone den-
sity measuring 2.5 standard deviations below the average
bone density of healthy 25-year-old same sex members of
the population. Following the criteria, 25% of post-
menopausal women and 35% of women over 65 years of
age in the US suffer from osteoporosis (1994) [1]. The
incidence of osteoporotic spine fractures in the US is about
700,000 per year of which more than one third become
chronically painful and 85% of these cases are due to
primary osteoporosis [18]. Osteoporotic VCFs occurs most
commonly at the thoracolumbar junction, especially L1 [12,
13]. The pain from acute osteoporotic vertebral compres-
sion fractures resolves over 6–8 weeks with conservative
measures including medical and orthotic treatments. How-
ever, a few patients continue to complain of severe back
pain especially on motion of the trunk and resultant
kyphotic deformity. These patients who are unresponsive
to nonoperative treatments may be candidates for surgical
treatment. In the late 1980s, vertebroplasty was developed
and Lapras first introduced this technique to treat fractured
vertebral bodies [11]. Since then, this technique has been
gaining so much in popularity and has been used for
osteoporotic vertebral compression fractures. In 2001, the
first clinical results of balloon kyphoplasty were reported
by Lieberman et al. Balloon kyphoplasty has several
advantages over vertebroplasty [14]. It offers immediate
pain relief, stability and also restoration of local kyphosis
by reducing the fractured vertebra with the inflatable bone
tamp. In addition more viscous PMMA was introduced
under low pressure into the cavity made by the inflatable
bone tamp so that the rate of complications associated with
this procedure such as thromboembolism and neurological
deficit due to extravertebral PMMA leakage was low. For
that reason, balloon kyphoplasty has been substituted for
vertebroplasty. Nowadays the indication for balloon kypho-
plasty has been expanded to include pathological fractures
and even revision cases [7, 18]. Several authors reported the
results of balloon kyphoplasty performed under general
anaesthesia [5, 6, 12], but we performed both techniques
under local anaesthesia in all cases. Many authors have
reported the results using a bilateral approach [2, 8, 10].

Garfin et al. [8] described that two balloons are usually
used to provide en masse reduction. Although Brugieres
et al. [4] reported on a transcostovertebral technique known
as the extrapedicular or parapedicular approach [17], it was
applied only to thoracic vertebrae. There has been just one
study reporting on the clinical result using unilateral
kyphoplasty by Boszczyk et al. in the area of the mid and
high thoracic spine. In this report [3], the reduction of the
kyphotic angle was not sufficient. We found that it is
difficult to obtain en masse reduction with a unilateral
approach and consider that a unilateral approach achieves
less vertebral fracture reduction with greater loss of
reduction. However, it has been reported that the clinical
results of balloon kyphoplasty were not always positively
correlated with the restoration of height and amount of
PMMA introduced [2]. That the incidence of complications
in kyphoplasty was lower than in vertebroplasty has been
well known, but PMMA leakage, pulmonary oedema, rib
fractures and adjacent vertebral fractures have been reported
in kyphoplasty [14–16]. In our study, two cases of PMMA
leakage occurred in group I. We suspect that the effort of
placing the bone tamp more centrally within the vertebral
body violated the medial wall of the pedicle and PMMA
was introduced into the spinal canal through this breakage.
The limitations of our study are the small number of patients
and fractures as well as the short follow-up period.

In conclusion, although the pain score for the two
techniques was not so different, the bilateral approach of
balloon kyphoplasty can achieve reduction of the kyphotic
deformity due to an osteoporotic vertebral compression
fracture to achieve good sagittal alignment.
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