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KYPHOPLASTY FOR VERTEBRAL COMPRESSION FRACTURE
VIA A UNI-PEDICULAR APPROACH
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Background: Percutaneous kyphoplas-
ty using a bone expander polymer device,
such as percutaneous vertebroplasty and
balloon kyphoplasty, is a therapeutic inter-
vention for painful osteoporotic vertebral
body compression fractures. Typically the
procedure involves placement of bilateral
Sky Bone Expanders in the fractured verte-
bral body via a transpedicular approach. We
describe performance of “SKy”phoplasty us-
ing the Disc-O-Tech Sky Bone Expander (Disc-
0O-Tech Medical Technologies, Herzliya, Isra-
el, and Monroe Township, New Jersey) via a
unilateral transpedicular approach. The ad-
vantage of a unilateral approach is that it re-
duces the risks associated with large-bore
needle placement. These risks include pedi-

cle fracture, medial transgression of the ped-
icle or transgression into the spinal canal,
nerve injury, cement leakage along the can-
nula tract, and spinal epidural hematoma.
Additionally, using a unilateral approach re-
duces operative time and costs.

Case lllustration: A 68-year-old man
with osteoporosis presented with severe
upper back pain which occurred following a
fall. The pain was reproducible on palpation
of the L1 spinous process. A lumbar spine
magnetic resonance imaging (MRI) with STIR
(short tau inversion recovery) sequence dem-
onstrated an acute L1 vertebral body com-
pression fracture. A L1 “SKy”phoplasty was
performed using a single Sky Bone Expand-
er polymer device via a unilateral transpe-

dicular approach. The patient reported im-
mediate relief of pain after the procedure. He
denied any residual back pain at his follow-
up visit. He was able to resume his normal ac-
tivities including walking, which had been in-
hibited by pain prior to the procedure.

Conclusion: “SKy”phoplasty can be
performed using a single Sky Bone Expander
via a unilateral pedicular approach. The key
is a medial needle trajectory with a final Sky
Bone Expander position in the midline of the
vertebral body.
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Like percutaneious vertebroplas-
ty and balloon kyphoplasty, percutane-
ous “SKy”’phoplasty using the Disc-O-
Tech Sky Bone Expander polymer device
(Disc-O-Tech Medical Technologies, Her-
zliya, Israel, and Monroe Township, New
Jersey) is a therapeutic intervention per-
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formed for painful osteoporotic vertebral
compression fracture (1). The Sky Bone
Expander polymer device utilizes a non-
compliant plastic polymer tube which ra-
dially expands within the collapsed ver-
tebra to reconstruct vertebral height and
create a void for subsequent cement or
bone filler material. This procedure dif-
fers from conventional vertebroplasty and
balloon kyphoplasty in that the Sky Bone
Expander polymer device is advanced into
the fractured vertebral body, the Sky Bone
Expander is unsheathed to reduce the
fracture and elevate the endplates, and
then the Sky Bone Expander is resheathed
to produce a cavity into which bone ce-
ment, usually polymethylmethacrylate
(PMMA) can be injected (1).

The “SKy”phoplasty procedure has
consisted of insertion of bilateral Sky Bone
Expander either via a bilateral transpedicu-
lar approach or a bilateral extra-pedicular
approach (usually for thoracic vertebra).
We describe performance of a procedure
known as “SKy”phoplasty with a unilateral
Sky Bone Expander via a unilateral trans-
pedicular approach. A unilateral approach

offers the potential advantage of reducing
the risk associated with large-bore nee-
dle placement. These risks include pedicle
fracture, medial transgression of the ped-
icle or transgression into the spinal canal,
nerve injury, cement leakage along the can-
nula tract, and spinal epidural hematoma.
Additionally, operative time and cost are
reduced with this technique.

CASE ILLUSTRATION

A 68-year-old man with osteoporosis
presented with severe upper back pain of 1
week which he reported had a clear onset
following a fall. The back pain was refracto-
ry to conservative treatment including nar-
cotic pain medication and back brace, and
rendered him unable to ambulate. He de-
nied radicular symptoms, bowel, or bladder
dysfunctions. He was admitted to the hos-
pital for pain control. He had associated di-
agnoses of osteoporosis, history of alcohol-
ism, cirrhosis, psoriasis, hypertension, and
peripheral neuropathy. His medications in-
cluded Fosamax, MS Contin, Ativan, Lexa-
pro, Ecotrin, amitriptyline. On physical ex-
amination, exquisite pain was reproduc-
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ible on palpation of the L1 spinous process.
There were no radicular findings and his
neurological examination was unremark-
able with normal motor strength, reflexes,
sensation, and rectal tone.

A spine magnetic resonance imag-
ing (MRI) study was performed which
included T1-weighted, T2-weighted, and
STIR (short tau inversion recovery) se-
quences. These demonstrated an acute L1
vertebral compression fracture with asso-
ciated marrow edema (Fig. 1).

Percutaneous L1 “SKy”phoplasty
was performed at the NEUROSTAR bi-
plane angiography unit (Boston, MA)
using a Disc-O-Tech Sky Bone Expand-
er polymer device via a unilateral trans-
pedicular approach. Briefly, after con-
scious sedation and administration of a
pre-procedure dose of intravenous ce-
fazolin, the patient was carefully posi-
tioned prone on the fluoroscopy table.
Using sterile technique, local 1% lido-
caine was administered subcutaneously
at the planned needle entry site for the
left L1 pedicle which was localized by flu-
oroscopy. A small skin incision was made
and an 11-gauge Jamshidi® type needle
was advanced through the left L1 pedi-

cle into the L1 vertebral body under in-
termittent biplane (anteroposterior and
lateral) fluoroscopy. Special care was tak-
en to achieve a medial trajectory of the
needle and a final midline position of the
needle tip in the vertebral body.

Exchange for a trocar was then made
over a K-wire. A handheld bone drill was
passed through the outer cannula of the
trocar over the K-wire and used to cre-
ate a 4.0 mm channel through the pedicle
and vertebral body up to a few millimeters
from the anterior cortex (Fig. 2).

The Sky Bone Expander was then
positioned within the vertebral body and
expanded under direct fluoroscopy in a
controlled manner (Fig. 3). After verte-
bral endplate height restoration and void
creation, the device was slowly reduced to
its collapsed configuration and removed.
PMMA was prepared with additional bar-
ium sulfate. When satisfactory consistency
was achieved, PMMA was injected using
a commercially available cement delivery
system kit under direct fluoroscopic visu-
alization into the cavity in the vertebral
body created by the Sky Bone Expander
(Fig. 4). A total of 5mL of cement was ad-
ministered which produced an excellent

Fig. 1. Spine magnetic resonance imaging ( MRI) study with short tau
tnversion recovery (STIR) sequence demonstrating an acute L1 vertebral
body compression fracture with associated edema.
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filling of the vertebral body cavity. All in-
strumentation was removed at the end of
the procedure.

The patient reported immediate pain
relief. He was able to ambulate without
pain after a 2-hour recovery period.

DiscussioN

Percutaneous “SKy”phoplasty us-
ing the Disc-O-Tech Sky Bone Expand-
er polymer device is a new technique for
treatment of painful osteoporotic verte-
bral body compression fractures (1). The
procedure conventionally involves inser-
tion of bilateral Sky Bone Expanders. We
describe performance of “SKy”phoplasty
using a single unilateral Sky Bone Ex-
pander via a unilateral transpedicular ap-
proach.

The rationale for the convention-
al use of bilateral approach is to achieve
adequate endplate elevation with two
Sky Bone Expanders and to create a large
enough cavity for maximal cement filling.
With conventional needle trajectories, the
Sky Bone Expanders remain ipsilateral,
thus necessitating bilateral Sky Bone Ex-
panders to cover the expanse of the ver-
tebral body. In the procedure that we de-
scribe, we perform a medially directed
trajectory with the final destination of the
Sky Bone Expander in the midline of the
vertebral body. A midline-positioned Sky
Bone Expander can be inflated to create a
large enough cavity in the midline of the
vertebral body.

The advantage of a unilateral Sky
Bone Expander is reducing the risk asso-
ciated with large-bore needle placement.
These risks include pedicle fracture, me-
dial transgression of the pedicle or trans-
gression into the spinal canal, nerve in-
jury, cement leakage along the cannu-
la tract, and spinal epidural hematoma.
Though rare, such adverse events have
been reported in most of the published
case series. Coumans et al (2) described
a large series of 188 kyphoplasty proce-
dures. There were only five cases of ce-
ment extravasation, and three were along
the cannula tract.

Nussbaum et al (3) reviewed com-
plications associated with vertebroplasty
and kyphoplasty as reported to the Food
and Drug Administration Medical De-
vice-related web site. It was found that
kyphoplasty may have an increased risk
of pedicle fracture that can lead to spinal
compression. At least five of the 20 spinal
compressions associated with kyphoplas-




Hu et al e Kyphoplasty Via a Uni-Pedicular Approach 365

Fig. 2. A) Antero-posterior, and B) lateral fluoroscopic image of medially-directed working cannula and drill trocar.

Fig. 3. A) Antero-posterior, and B) lateral fluoroscopic image of Sky Bone Expander in the midline of the
fractured vertebral body.

Fig. 4. A) Antero-posterior, and B) lateral fluoroscopic image of polymethylmethacrylate filling the cavity within
the fractured vertebral body.
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ty were caused by breakage of the pedicle
during insertion of the cannula; of the re-
maining 15 spinal compressions that de-
veloped, only two reports specified that a
pedicle fracture was absent on postopera-
tive imaging.

The incidence of such events may be
reduced if unilateral rather than bilater-
al cannulas are placed. Additionally, op-
erative time and cost are reduced. In the
procedure that we described, the time re-
quired for the procedure was less than 45
minutes. Typically, when we have per-
formed “SKy”phoplasty with bilateral Sky
Bone Expanders, the total procedure time
is close to one hour.

The procedure was well tolerated
by the patient with excellent clinical and
radiographic result, which we believe is
comparable to “SKy”’phoplasty using bi-
lateral Sky Bone Expanders. In a cadav-
eric study, the biomechanical outcomes
including restoration of vertebral body
strength, stiffness and height were com-

parable for unipedicular versus bipedic-
ular kyphoplasty in experimentally-in-
duced vertebral compression fractures
(4). No study has directly compared uni-
lateral versus bilateral approaches for bal-
loon kyphoplasty. However, we have de-
scribed a unilateral approach for balloon
kyphoplasty (5).

In the event that “SKy”phoplasty is
attempted using a unilateral Sky Bone Ex-
pander and the surgeon is not satisfied
with the Sky Bone Expander position or
the extent of inflation or cavity created,
a second contralateral Sky Bone Expand-
er can be placed using the conventional
technique. It is thus our belief that, except
in rare circumstances where it is known
preoperatively that bilateral Sky Bone Ex-
panders will be needed because of unusu-
al pathologic anatomy, that it is beneficial
to attempt a unilateral approach with the
backup option of placing a second Sky
Bone Expander if unsatisfied with the
single Sky Bone Expander. The key to the
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unilateral approach is the medial trajecto-
ry of the needle and the final midline po-
sition of the Sky Bone Expander. We have
found the drill set provided with the Sky
Bone Expander allows excellent medial-
ization of the original pathway, particu-
larly the combination of diamond-point
and beveled needles, to be the easiest for
us to manipulate in directing the medial
trajectory necessary to achieve the mid-
line Sky Bone Expander position.

CONCLUSION

We describe performance of percu-
taneous “SKy”phoplasty for osteoporotic
vertebral body compression fracture us-
ing a unilateral inflatable Sky Bone Ex-
pander via a unilateral transpedicular ap-
proach. The key to the approach is a me-
dial trajectory with a final position of the
Sky Bone Expander in the midline of the
vertebral body.
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