
Abstract. – Background and Objec-
tives: Minimally invasive spine surgery has
gained a great consent in the treatment of verte-
bral osteoporotic fractures. We perform a retro-
spective clinical and radiographic review on 32
consecutive patients (22 female and 10 male)
surgically treated for a thoracolumbar osteo-
porotic fracture (type A) by a minimally invasive
system. By this study, we propose to determine
the safety and efficacy of an expandable, percu-
taneous, minimally invasive technique to reduce
the disability caused by vertebral osteoporotic
fractures.

Material and Methods: We retrospectively
reviewed 32 patients who were operated on be-
tween 2003 and 2004 by means of an innovative
technique which employs an expandable system
inserted by a minimally invasive approach into
the vertebral body. Average age at surgery was
64.8 years (range, 27-82). All patients were mobi-
lized in first post-operative day with no external
immobilization and discharged from the Hospital
in the second post-operative day.

Results and Conclusions: This innovative
technique which employs an expandable system
inserted by a minimally-invasive approach into
the vertebral body permits to obtain a double
mechanical support for the vertebral plate, to
partially reduce the fracture, to mobilize the pa-
tient immediately, reducing disability and costs
related to the vertebral osteoporotic fractures.
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Introduction

Osteoporosis is one of the most common
pathology: it could almost be considered a con-
stant pathology in people over 60-70 years old,
particularly in females, whereas it’s often latent
in males1. Osteoporosis manifests itself clinically
in pathological fractures, chiefly located in spine,
ribs, pelvis and in long bones meta-epiphysis re-
gions, areas rich in cancellous bone structure.
Even though medical treatment may reduce the
risk of fractures, it is unable to guarantee its
avoidance and has almost no effect on vertebral
micro-fracture pain. In general, osteoporotic ver-
tebral fractures may cause severe pain and pro-
gressively increasing kyphosis deformities as a
result of the forward displacement of the load
bearing axis, leading to a secondary reduction in
physical everyday activities, eventually leading
to complete forced bed rest2. The medical and
conservative treatment is often not sufficient to
control the pain and to restore the function3,4. The
most common surgical techniques currently used
are vertebroplasty and kyphoplasty. Vertebroplas-
ty can be used to reduce fracture pain, whereas
kyphoplasty also may produce fracture reduction,
thus, reducing the secondary segmentary kypho-
sis that is often cause of dyspepsia, depression
and forced bed rest. However, recent studies
show the kyphoplasty fracture reduction to be
more of an abstract concept because it has been
demonstrated that the volume increase obtained
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by the balloon, abruptly disappears when it de-
flates to permit the cement implantation5-9. We
propose a retrospective investigation where 32
patients affected by thoracic-lumbar osteoporotic
vertebral fractures underwent surgery between
2003 and 2004 by an expandable system inserted
by a posterior percutaneous, transpedicular and
minimally invasive approach into the vertebral
body, which allows the insertion of the cement
into the vertebra to augment the implant. The aim
of this study is the evaluation of the possibility to
reach a stable reconstruction, potentially capable
of adjusting the wedge vertebral deformity, and
to control the pain and restore function quickly.

Materials and Methods

We have evaluate 32 patients (22 females and
10 males) who underwent surgery between 2003

and 2004 (Table I) to reduce thoracic-lumbar
compression vertebral fractures (Type A follow-
ing Magerl classification) by an expandable sys-
tem (B-TWIN)10 inserted by a minimally inva-
sive, percutaneous approach. The average follow
up period was 2.9 years (range 2-6 years). The
patients’ average age was 64.8 years (range 27-
82), all affected by osteoporotic vertebral frac-
tures. All patients underwent general anesthesia.
In this surgical technique, the patient lies prone
on a surgical bed; the prone position itself par-
tially reduces the fracture and the segmentary
kyphosis. The fractured vertebra pedicle is the
landmark, allowing the insertion of a cannulated
needle. After the pedicle is pinpointed, the nee-
dle is inserted in position, under anteroposterior
and lateral radiological control, parallel to the
peduncles and the superior endplate until the an-
terior third of the vertebral body. The needle
core is than removed and a Kirschner wire is in-
serted in its place, which allows the guideline to
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Pre-surgery Post-surgery Follow-up
Case Age Sex Location VAS score VAS score (months)

1 66 m T12 10 1 15
2 78 f T7; L3 6 2 18
3 63 m L1 7 0 19
4 62 f T12 8 1 18
5 46 f T12; L1; L2; L4 8 2 18
6 62 f T11; T12 10 2 15
7 82 f T12 9 2 17
8 60 f T9 9 1 8
9 27 m L2 9 0 14
10 78 m T12 9 0 16
11 51 f T12 8 2 15
12 65 f T12 4 4 6
13 74 f L2; T12; L1; L3 10 1 13
14 73 f T12; L1 9 1 11
15 68 f T12; L1; L2; T8 8 7 11
16 67 f T9 6 0 11
17 65 f T12 7 1 12
18 74 f T12; L4; L5 10 3 12
19 77 f T10; T12; L2 8 2 8
20 72 m L1 8 2 8
21 55 m L1; L3 9 0 8
22 69 f T11; T12 6 2 5
23 47 f L1 8 0 7
24 32 m L2 10 0 6
25 70 f L1 8 0 6
26 80 f T12 7 1 5
27 64 m T12 8 1 5
28 66 f T12 8 0 5
29 73 m L1; L2; L4 6 0 5
30 61 f L2 8 2 1
31 76 m L2 8 2 1
32 72 f L1 9 0 1

Table I. Patients underwent B-TWIN positioning.
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ment is a poly-methyl-metacrilate (Confidence,
Depuy Spine, Raynham MA, USA) commonly
used in orthopaedic surgery.
Patients were clinically and radiographically

evaluated before surgery, 2 months after surgery
and during periodical ambulatory follow-up (av-
erage follow-up 2.9 years, range 2-6 years). Pa-
tients also underwent forms concerning Pain as-
sessment (VAS) and Quality of life evaluation
(Short Form 36). Statistical analysis was per-
formed by t-Student test. As the level of statisti-
cal significance was p < 0.05.

Results

We obtained a superior endplate long term re-
duction in 40.6% of patients and a good pain
control, which was established by VAS score: the
average pain reduction (rate) was 6.7 points
(range 0-10). The quality of life improvement
was evaluated by the Short Form 36; all items of
the form improved from the preoperative to the
postoperative situation (Table III).

be put in a correct position. The guideline is
placed to allow access for the expanding tool (B-
TWIN) (Figure 1). Finally, the expanding tool
and the cement (Figures 2 and 3) are introduced.
The position, expansion, secondary fracture re-
duction and the cement spread are con-
firmed/verified by a radioscopic control11. A
monopedicular approach was used in 20 cases,
in 7 of which cement injection has been applied:
the average surgery time was 72 minutes (range
40-90). In 14 cases the fractured vertebra was
T12, L1 in 7 cases, L2 in 5 cases, T9 and T11 in
2 cases and in 1 case both T7 and T10 were in-
volved. All patients were mobilised the same
day or a day after surgery. The expanding sys-
tem (B-Twin Expandable Spinal System®, Disc-
o-Tech, Herzliya, Israel) made out of titanium,
its diameter is 4.85-5 mm in not-expanded
ranged modality and reaches 15 mm when it’s in
its fully extended/expanded/diploid (Figure 4: A,
non expanded cage: B, expanded cage). The ex-
panding system is available in 4 sizes, which dif-
fer in initial and expanded lengths (Table II).
During the expansion the tool assumes the shape
of a cone section with an anterior diameter
greater than the posterior one: it assures a
stronger pressure is applied on the anterior
spine. The B-TWIN tool is pre-emptively set in
a system that permits its insertion and expan-
sion. The same system allows the radio-opaque
cement insertion by a cannulated guide. The ce-

Figure 1. The guideline is placed into the vertebral body
through the pedicle to allow access for the B-TWIN expand-
ing tool.

Figure 2. The B-TWIN system is introduced and opened
into the vertebral body.

Figure 3. Later the cement is put through the guideline
to additionally increase the thickness of the vertebral
body.

Figure 4. The B-TWIN Expandable Spinal System, Disc-o-
Tech®. A, Not-expanded cage; B, Expanded cage.
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We had one clinical complication: because of
an peridural hematoma a patient was temporary
paraparetic; the hematoma was secondary to a B-
TWIN expansion preformed too medially. The
patient was immediately treated by decompres-
sion, the intracanal hematoma was evacuated and
a thoraco-lumbar fusion was performed. The pa-
tient gradually had a complete neurological re-
covery. No patient had permanent neurological
deficits.

Discussion

In osteoporotic and traumatic vertebral frac-
tures the morbidity and mortality are largely in-
creased by lung, gastroenteric, nutritional and
psychological dysfunctions that are strong-
ly/firmly related to vertebral fractures. Standard
used medical therapy may only reduce the risk
of fracture in pre-clinic phase, but it’s almost
useless in fracture treatment and secondary pain
control. Vertebroplasty and kyphoplasty are

commonly used to reduce osteoporosis linked
vertebral fractures and to control the secondary
pain. Literature shows7,8 the success rate of these
techniques to ranged between 70%-90%. A re-
cent multicentric study, approved by the USA
Food and Drug Administration, which consid-
ered 603 kyphoplastic treated fractures, showed
a symptomatic and functional improvement in
90% of cases. Minimally invasive surgical tech-
niques can also be applied to osteoporotic pa-
tients, whose general clinical condition are often
poor; their use is also enhanced by the possibili-
ty to treat patient under sedation and local
anaesthetic. Additionally to vertebroplasty and
kyphoplasty, our technique provides an expand-
ing mechanism whose prime aim is to really re-
duce the fractured vertebra superior endplate and
secondly to give a double mechanical support
due to the titanium element and the cement. The
expansion tool creates a gap into the vertebral
body where the cement is inserted with lesser
pressure than in ordinary vertebroplasty. This
further reduces the risk of cement leak and its
complications such as neurological structures
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Diameter in expanded Length in expanded External diameter in
modality modality not-expanded modality
(mm) (mm) (mm)

7.5/9 22 4.85
9.5/11 25 5
11.5/13 25 5
13.5/15 25 5

Table II. The B-TWIN Expandable Spinal System is available in 4 sizes, which differ in initial and expanded lengths.

Score before surgery Score at final follow-up Significant
Items (mean value) (mean value) p value

1. General health 49 58 0.0008
2. Bodily pain 22.3 57.7
3. Mental health 46 55
4. Social activity 49 60
5. Emotion 36 45
6. Function 19.6 51.2 0.0010
7. Physical health 45 47
8. Vitality 45 60

Table III. Quality of life evaluation by Short term form 36.
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compression or lung embolism; as our experi-
ence shows, if the tool expansion is too medial
or too posterior, intracanal hematoma, neurolog-
ical compression, secondary related deficit and
additional surgery may occur.
As vertebroplasty and kyphoplasty, it allows

all the minimally invasive technique advantages:
shortened surgery time and hospitalisation, early
pain control and function restoration. Treatments
of fractures with no neurological implications,
with 40-50% wedge shaped body and around
25°-30° segmentary kyphosis vary from reduc-
tion on Risser bed with plaster corset which re-
stricts the patient to at least one month of bed
rest to surgical stabilisation and fusion. The sur-
gical indications for conservative or surgical
treatment in Magerl type A fractures are some-
times unclear because of different implications
the two options involve: conservative treatment
causes/forces/dictates long bed rest with plaster
corset while surgical treatment can be considered
an over treatment.
This study demonstrates the possibility to ob-

tain a stable reconstruction, which is potentially
able to treat the vertebral body wedge shaped
deformity in the long term. We evaluated the
opportunity to consider this expandable system
as an alternative to the conservative treatment
for osteoporotic vertebral fractures. In old peo-
ple with osteoporotic vertebral fractures, con-
sidering the results obtained on a limited num-
ber of patients, we think that the use of this ex-
panding system allows first to reduce the frac-
ture, secondary to the improvement of the bio-
mechanical qualities of cement with the intro-
duction of a titanium reinforced structure able
to guarantee greater resistance under different
strains. Additionally the introduction of cement
into the fractured osteoporotic vertebral body
was obtained with a minor pression in compari-
son to the other techniques, as vertebroplasty or
kyphoplasty.
In conclusion this minimally invasive expand-

ing technique proves to represent a valid alterna-
tive treatment to traditional treatments in thora-
co-lumbar osteoporotic fractures, controlling the
pain and restoring the function in few day, reduc-

ing the disability and the costs related to the hos-
pitalization and conservative treatment of the os-
teoporotic vertebral fractures.
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