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Background: Cement vertebroplasty has been performed 
for over a decade to treat painful osteoporotic vertebral 
compression fractures (OVCFs). Kyphoplasty is considered a 
further step in the evolution of vertebral augmentation. 
Objectives: To evaluate the efficiency and safety of two 
systems to treat OVCF: Confidence Vertebroplasty (CV) 
compared to Sky Kyphoplasty (SK). 
methods: This prospective study included 45 patients 
with OVCF. Fourteen were treated with CV and 31 with SK. 
An imaging evaluation using a compression ratio (height 
of anterior vs. posterior wall) and local kyphotic deformity 
(Cobb angle) was performed prior to the procedure and 12 
months later. Evaluation of pain was carried out using a 
visual analogue scale.
results: The mean compression repair was 12% in the CV 
group compared to 25% in the SK group. Mean kyphotic 
deformity restoration achieved using CV was 41% compared 
to 67% using SK. In both groups the pain severity was equally 
reduced by a mean of 43%. 
conclusions: The SK system is technically superior in restor- 
ing the vertebral height and repairing the kyphotic deformity, 
an advantage that was not manifested in pain relief – the 
most important variable. Both systems have a high level 
of safety. The cost-benefit balance clearly favors the CV 
system.  
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O ne-quarter of women over 65 seek medical treatment 
after osteoporotic vertebral compression fracture, 

which entails sudden onset of pain and muscle spasm fol-

lowing an injury, physical strain, or no apparent etiology. In 
one-third of all the patients with OVCF the pain becomes 
chronic and is accompanied by significant limitation in 
quotidian functioning [1]. In contrast to what is accept-
able in osteoporotic fracture of the neck of femur, which is 
treated urgently with an internal fixation, limited success is 
noted in the clinical OVCF with an open fixation using an 
implant, since there is a real risk of mechanical failure of 
the anchored screw in the osteoporotic bone, causing high 
postoperative morbidity. 

Vertebroplasty, a minimally invasive technique, was first 
demonstrated in 1984. This modality involves an augmenta-
tion of the OVCF using a percutaneous injection of cement 
directly into the vertebral body [2]. The preliminary clinical 
surveys reported a mechanical stabilization of the fracture 
and immediate and significant pain relief [3]. However, some 
reservations were raised, mainly the lack of efficiency of this 
technique to reconstruc the vertebral height and a real risk 
of neurological deficit following fluid cement leakage into 
the spinal canal [4].

In 1998, a kyphoplasty technique was described based on 
the percutaneous insertion of a balloon into the fractured 
vertebral body. Inflation of the balloon created a defined void 
with a wall of compressed bone into which the cement can 
be injected [5]. The first clinical surveys favored the kypho- 
plasty technique for reconstructing the collapse and for the 
fewer occurrences of cement leakage [5-7]. However, later 
reports moderated the importance of maximal reconstruction 
of the OVCF: although kyphoplasty carries the advantage of 
lower risk of cement leakage, its high cost as compared with 
vertebroplasty led a few researchers to the conclusion that the 
procedure is not cost beneficial [8,9]. 

The aim of this study was to demonstrate the Confidence 
Vertebroplasty system, which was designed to restore the 
clinical efficiency of the standard vertebroplasty, while mini-
mizing the risks of cement leakage. This system was tested 
in comparison with the Sky Kyphoplasty system. Both were 
developed by an Israeli company (Disc-O-Tech Medical 
Technologies Ltd. Herzliya, Israel). 
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Patients and metHOds

The study comprised 45 patients hospitalized in the Meir 
Medical Center, Kfar Saba, Israel, following OVCF. The study 
was limited to a single OVCF type A1.2 A1.3, according to 
the AO classification. The inclusion criteria for the study 
group were: collapse ≥ 15% of the vertebral height and sub-
stantial pain (VAS ≥ 5), which for 8 weeks had not responded 
to conservative treatment. The exclusion criteria in the study 
group were: general poor physical state, collapse ≥ 50% of 
the vertebral height, local kyphotic deformity ≥ 30 degrees, 
computed tomography demonstrating retropulsion of the 
posterior wall of the vertebral body and/or signs of root irri-
tation or neurological deficit, and inability to communicate. 
All patients signed an informed consent.

The Confidence Vertebroplasty system was first intro-
duced in Meir Medical Center in May 2006. The treatment is 
based on a routine technique of inserting a cannula into the 
vertebral body. The upgrade is expressed in the unique putty-
like cement, mixed in a sealed container, and introduced 
into the vertebral body using a hydraulic delivery system. 
Its viscosity, higher than normal, is intended to reduce the 
risk of leakage.

The Sky Kyphoplasty system has been in use since 
February 2006. The treatment is based on a routine technique 
of inserting a balloon into the vertebral body and inflating 
it to create a defined void with a wall of compressed bone. 
The system was designed to improve the reconstruction of 
the vertebral body height and to reduce the cement leakage 
by use of a piston syringe, which is able to inject the cement 
in an assessable amount (according to the volume of the bal-
loon) and enable pressure control.

In both groups of patients a clinical assessment was taken, 
emphasizing possible signs of root irritation/neurological def-
icit, and the quantification of pain by a visual analogue scale. 
At the same time, an imaging assessment was performed of 
the compression ratio (height of anterior wall vs. posterior) of 
the vertebral body and the kyphotic deformity (Cobb angle). 
A CT was performed routinely to establish that the posterior 
wall of the vertebral body is intact.

In both groups the percutaneous surgical approach was 
identical: the fracture was restored to the maximum by lay-
ing the patient in a prone, over-extended position. Under 
local anesthesia a metal pin was inserted into the vertebral 
body using real-time imaging in two planes. In general, an 
extra-pedicle approach was performed in the dorsal spine and 
trans-pedicle in the lumbar spine. At this stage, the cement was 
injected according to each system. All patients were discharged 
after 24 hours and were advised to avoid extreme physical 
strain for 2 months. Follow-up consultation was at 1, 6 and 12 

VAS = visual analogue scale

months after the procedure. These follow-ups included clinical 
and X-ray assessments, as performed prior to surgery. During 
the follow-up, any patient who suffered from another compres-
sion fracture was excluded from the study group.

All statistical analyses were performed with the use of 
SPSS software, version 12 (SPSS Inc., Chicago, IL, USA). 
We used the Fisher exact test for categorical variables. Data 
at baseline and at follow-up were compared with the use of 
Wilcoxon signed-rank test for matched pairs. The Mann-
Whitney unpaired test was used to find differences between 
groups. Results are presented as means ± standard deviations. 
P < 0.05 was considered to indicate statistical significance.

results [Table 1]

The study included 45 OVCFs, 20 in dorsal vertebrae (1=D7, 
3=D8, 1=D9, 1=D10, 4=D11, 10=D12) and 25 in lumbar 
vertebrae (12=L1, 2=L2, 7=L3, 4=L4). Patients’ mean age 
was 72.2 ± 11.9 (CV = 75.57 ± 7.3, SK = 70.74 ± 13.4). Two-
thirds of the patients were women (CV = 64%, SK = 71%). 
14 OVCFs were treated with CV and 31 with SK. All the 
fractures were treated within 8 weeks. Deviations within this 
time frame for both groups were negligible.

The mean compression ratio for both groups was 0.66 
prior to treatment and 0.82 following treatment. The CV 
group’s mean compression ratio of 0.71 was restored to 0.81 
(P = 0.029), and in the SK group the 0.60 was restored to 0.80 
(P = 0.025). The mean kyphotic deformity for both groups 
was 16.13 degrees prior to treatment, which was restored to 
8.21 degrees. In the CV group, the 17.22 degrees changed 
to 10.00 degrees (P = 0.003), and in the SK group the 15.22 
degrees changed to 5.00 degrees (P = 0.022). 

On admission, the patients reported a mean pain intensity 
of 7.51 (on a scale of 1–10), and after follow-up the mean pain 

totalsKcv

453114No. of patients

14/319/225/9Men/women

72.2 ± 11.913.4 ± 70.747.4 ± 75.6Age (yrs, mean)

0.660.600.71 Compression ratio pretreatment

0.880.800.81Compression ratio post-treatment

252512Compression repair (%)

16.13 ± 6.37.2 ± 15.2217.22 ± 5.3Kyphotic deformity pretreatment (angle) 

8.21 ± 5.45.00 ± 4.410.00 ± 5.2 Kyphotic deformity post- treatment (angle)

496741Repair of kyphotic deformity (%) 

1.7 ± 7.517.26 ± 1.98.07 ± 1.07Pain prior to treatment (VAS)

4.27 ± 2.24.03 ± 1.24.79 ± 2.5Pain following treatment (VAS)

434541Reduced pain (%) 

table 1. Comparison of data from both SK and CV series
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In the CV system, safety is achieved by the designated com-
pressor, which allows effective regulation of the pressure 
needed for injecting the viscose cement. In the SK system 
safety is achieved by creating a defined void with compressed 
bone walls, limiting the leakage of cement out of its boundar-
ies. Indeed, a real-time control through imaging and X-ray 
at follow-up prevented crude cement leakage in each of the 
patients in both groups. No significant short-term complica-
tion occurred, such as neurological deficit, lung embolism, 
or deep infections, as were reported at a mean rate of 2.4% 
using parallel systems [22]. 

 Secondary OVCFs, following stabilization of the primary 
OVCF, were not examined in this study. We believe neither of 
the systems offered an advantage in this context. The kypho-
plasty systems are superior in repairing the angle of the local 
kyphosis; however, they do not change the general sagittal 
balance of the spine significantly [23]. Compromise of the 
latter was associated directly with occurrences of subsequent 
OVCFs [24]. The consensus is that additional/subsequent 
OVCFs are a consequence of basic pathology, which weakens 
all the vertebrae [25].

 In summary, we have shown that the SK system is techni-
cally superior in reconstructing the collapse and repair of the 
local kyphotic deformity, but this advantage is not manifest 
in the main index of procedure success – namely, pain relief. 
Both systems have a high level of safety. In the cost-benefit 
balance, the CV system has a clear advantage.
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No signs of root irritation or neurological deficit throughout 
or subsequent to the procedure were reported. No infection 
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discussiOn

The majority of patients in the study group were women in 
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the dorso-lumbar junction, and these data correlate to the 
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tive treatment [11,12].
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wall, creating a local kyphotic deformity. The objective of 
stabilization is maximal reconstructing of the vertebral 
height, restoring the kyphotic deformity, and more impor-
tantly, immediate pain relief. The impression was that SK had 
an advantage in reconstructing the collapse. The restoring 
mechanism of the collapse in the CV is laying the patient in 
a prone over-extended position [13-15]. The goal of injecting 
the cement is to preserve the restored state. The “jack” effect, 
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The most significant variable in the OVCF treatment is the 
relief of associated pain. Even though SK was superior in recon-
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Cement leakage from the vertebrae was reported by others 
in approximately a quarter of the injection cases [20,21], and 
its prevalence is directly related to the pressure regulation 
capability of the injection and the low viscosity of the cement. 
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Sensory information may be represented in the brain by 
stereotyped mapping of axonal inputs or by patterning 
that varies between individuals. In olfaction, a stereotyped 
map is evident in the first sensory processing center, the 
olfactory bulb (OB), where different odors elicit activity 
in unique combinatorial patterns of spatially invariant 
glomeruli. Activation of each glomerulus is relayed to higher 
cortical processing centers by a set of ~20–50 ‘homotypic’ 
mitral and tufted (MT) neurons. In the cortex, target neurons 
integrate information from multiple glomeruli to detect 
distinct features of chemically diverse odors. How this 
is accomplished remains unclear, perhaps because the 
cortical mapping of glomerular information by individual MT 
neurons has not been described. Researchers used new viral 
tracing and three-dimensional brain reconstruction methods 
to compare the cortical projections of defined sets of MT 
neurons. The authors show that the gross-scale organization 
of the OB is preserved in the patterns of axonal projections 

to one processing center yet reordered in another, 
suggesting that distinct coding strategies may operate in 
different targets. However, at the level of individual neurons 
neither glomerular order nor stereotypy is preserved in 
either region. Rather, homotypic MT neurons from the same 
glomerulus innervate broad regions that differ between 
individuals. Strikingly, even in the same animal, MT neurons 
exhibit extensive diversity in wiring; axons of homotypic 
MT pairs diverge from each other, emit primary branches 
at distinct locations and 70–90% of branches of homotypic 
and heterotypic pairs are non-overlapping. This pronounced 
reorganization of sensory maps in the cortex offers an 
anatomic substrate for expanded combinatorial integration 
of information from spatially distinct glomeruli and predicts 
an unanticipated role for diversification of otherwise similar 
output neurons.
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sensory maps in the olfactory cortex defined by long-range viral tracing of single neurons

“in nature there are neither rewards nor punishments; there are consequences”
Robert Green Ingersoll (1833-1899), American political leader, Civil War veteran and orator during the “Golden Age  

of Freethought,” noted for his broad range of culture and his defense of agnosticism

“Parkinson's Fourth law: the number of people in any working group tends to increase 
regardless of the amount of work to be done”

C. Northcote Parkinson (1909-1993), British historian and author




