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Abstract: The surgical treatment of thoracolumbar fracture remains
controversial. The anterior approach provides good decompression
and solid fusion, but the operative risk is relatively higher than that
associated with the posterior approach. The posterior approach,
which often involves treatment with short rigid posterior fusion, is
simple to perform and less traumatic for the patient. The surgical
treatment of deformities such as kyphosis and scoliosis can be
challenging, however, given the associated poor bone quality and
propensity for instrumentation cutout. This report describes 3 patients
with thoracic and lumbar fractures who were successfully treated with
vertebroplasty in combination with posterior fixation using pedicle
screws or hooks. Vertebroplasty with polymethylmethacrylate offers
immediate spinal stability in patients with thoracolumbar fractures
and may decrease the instrument failure rate compared with not using
vertebroplasty.

Key Words: vertebroplasty, instrumentation, vertebral fracture

(Neurosurg Q 2005;15:181-185)

everal treatment options for thoracolumbar spine fractures

have been reported, such as anterior decompression and
stabilization, posterior decompression, and a combination of
the anterior and posterior procedures.' The ideal surgical
procedure remains controversial, however. Percutaneous ver-
tebroplasty should be viewed not only as a pain-relieving pro-
cedure but as an effective method for providing anterior load
sharing in accordance with basic biomechanical principles.'®
Vertebroplasty offers the capability of providing anterior treat-
ment, and there exists the possibility of reinforcing posterior
instrumentation.''~"* This report describes 3 patients, 2 with
osteoporotic compression fractures and 1 with traumatic frac-
tures with anterolisthesis, who were successfully treated with
vertebroplasty in combination with posterior fixation using
pedicle screws or hooks.
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CASE REPORTS

Case 1

A 78-year-old woman could not stand because of back pain
without palsy in her lower limbs. Plain radiographs revealed an old
compression fracture in the L1 vertebra, and functional imaging
showed movement of the compressed vertebra (Fig. 1). Corset
fixation and bed rest were not effective, and her disuse dementia
symptoms were aggravated. During surgery, laminectomy of L1 and
polymethylmethacrylate (PMMA) vertebroplasty of L1 with pedicle
screw fixation of T11, T12, and L2 were performed. The patient was
allowed to walk with an orthosis attachment 2 weeks after surgery.
Good alignment was maintained for 4 months after the operation

(Fig. 2).

Case 2

A 66-year-old woman suffered a fall from a height. Imaging of
her spine revealed a wedged compression fracture of L1 with
anterolisthesis of T12 on L1 and minimal compromise of the spinal
canal (Fig. 3, left). She also required evacuation of her cranial epi-
dural hematoma. She underwent craniotomy in the prone position and
posterior reduction and fixation by vertebroplasty combined with
short fusion by pedicle screw fixation at the same time. After surgery,
she had no back pain, and good alignment was maintained for 3
months after the operation (Fig. 3, right).

Case 3

A 48-year-old man suffered from severe back pain attribut-
able to steroid-induced osteoporotic thoracic fracture and severe
kyphotic deformity. He was unable to assume the supine position
because of back pain for 1 year. Imaging studies revealed T6 and T7
vertebral compression fractures associated with significant kyphosis
(Fig. 4A, B). There was no significant compression of the spinal canal
at the level of the fracture. Hook fixation from T4 to T9 in combi-
nation with vertebroplasty for T6 and T7 ablated his back pain, and
kyphosis correction was achieved (Fig. 4C).

DISCUSSION

Compression fractures of the vertebral body are
common injuries in elderly osteoporotic patients.'*'> Osteo-
porotic compression fractures have been described as stable
spinal injuries, and in most cases, they are well-managed with
nonoperative treatment. Progressive collapse of the vertebral
body and late kyphosis may be associated with these fractures,
however. In such cases, neurologic deficit occurs insidiously
and gradually worsens. Neural compression by displaced bone
fragments and late kyphosis can produce neurologic deficit.'®"”
Surgical treatment is usually required in cases with posttraumatic
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FIGURE 1. Case 1. A 78-year-old woman was treated with combined L1 vertebroplasty and pedicle screw fixation. A preoperative
plain radiograph of the lumbar spine is shown. A lateral radiograph reveals the old L1 vertebral fracture with instability,

kyphosis and neurologic compromise secondary to osteoporotic
fracture because nonoperative treatment is generally ineffective.

The surgical goals parallel those of unstable spine trauma
and include the improvement of neurologic deficit through
neural decompression, the correction of deformity, and stabi-

lization of the spinal column by arthrodesis.'® Conversely, in
the treatment of traumatic burst fracture, the major goals
include correction of the deformity, reduction of neurologic
deficit, and limiting progression of the deformity and neurologic
deficit by stabilization of the fracture.

FIGURE 2. Case 1. A postoperative plain radiograph shows good realignment of the thoracolumbar spine.
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FIGURE 3. Case 2. A 66-year-old
woman was treated with a combined
L1 vertebroplasty and pedicle fixa-
tion procedure. A preoperative com-
puted tomography scan with 3-
dimensional reconstruction of the
lumbar spine shows a wedged com-
pression fracture of L1 with anterolis-
thesis of T12 on L1. A postoperative
lateral thoracic radiograph confirms
good positioning of the instrumen-
tation with realignment of the thor-
acolumbar spine.

There are 3 major approaches (anterior, posterior, and
combined) used in the treatment of patients with thoraco-
lumbar fracture. Because the anterior approach offers good
visualization of the fracture and allows direct restoration of the
defect, it consequently provides good decompression and solid
fusion. Also, angular correction is better achieved and main-
tained through an anterior approach. Disadvantages compared
with the posterior approach include a longer duration for the
procedure, greater blood loss, and an increase in postoperative
morbidity. In addition, anterior approaches often require the
involvement of an approach surgeon, and lateral extracavitary
approaches are tedious with poor exposure for anterior graft
placement.

The posterior approach is simple to perform and less
traumatic for the patient and is familiar to most spine surgeons.
For the posterior approach, the pedicle screw instrumenta-
tion system has become the device of choice.'”' Recently
developed pedicle screw devices allow the surgeon to apply
translation and angulation to the spine independently, and this
is accomplished by applying appropriate device adjustments.
Because the holding power of the implant is not sufficient for
an osteoporotic spine without vertebral body reconstruction,
however, it has a high instrument failure rate.

Whether the anterior approach or posterior approach is
used, the failure rate with either approach alone may be unac-
ceptably high in patients such as those with kyphotic defor-
mities and loss of integrity of the posterior column. The
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combination of the anterior and posterior approaches is an
ideal method, but the operative time is longer and the surgical
trauma is higher. Similar to case 2, patients with complications
associated with multiple major traumas are not suitable
candidates for this major operation.

In recent years, percutaneous vertebroplasty has been
viewed not only as a pain-relieving procedure but also as an
effective method for improving vertebral body height, kypho-
sis angle, and wedge angle and for providing anterior load
sharing in accordance with basic biomechanical principles.

Lu et al' reported that spinal stiffness after burst frac-
ture was significantly decreased by 47.5% of the intact con-
dition with the use of this procedure. These investigators also
mentioned that instant spinal stiffness was recovered by 107.8%
of the intact condition with PMMA vertebroplasty. Cement
vertebroplasty offers the capability of providing anterior treat-
ment with a posterior approach when performing pedicle screw
fixation.'® This treatment may improve outcomes in most pa-
tients with fractures without the need for a second anterior
approach and has the advantage of allowing vertebral body
treatment with less trauma for the patient.

Cho et al'? proposed an insightful strategy for over-
coming the pitfalls of conventional burst fracture treatment by
supplementing their posterior approach with PMMA verte-
broplasty. They reported that PMMA vertebroplasty in this
setting conceptually helps to provide anterior column support
and provides superior correction and long-term internal
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FIGURE 4. Case 3. A 48-year-old man was treated with combined vertebroplasty and posterior hook fixation. A, B, Preoperative
lateral radiographs show an osteoporotic compression fracture at T6 and T7 and 35° of kyphosis. C, Postoperative lateral

radiographs. Kyphosis was corrected to 8°.

fixation compared with their initial experience with these types
of injuries without using PMMA vertebroplasty.'? Matsuyama
et al'® reported that vertebral reconstruction with calcium
phosphate cement using instrumentation was a safe and useful
surgical treatment of osteoporotic vertebral compression frac-
ture. Verlaan et al'* also reported that transpedicular balloon
vertebroplasty for the direct restoration of burst fractures is
feasible in combination with posterior instrumentation. These
reported that the improvement in angular deformity and re-
constitution of body height was better achieved in those pa-
tients undergoing vertebroplasty and that the instrumentation
failure rate may decrease than without vertebroplasty.

This approach has some disadvantages, however. The
injection of PMMA into a fractured vertebral body may lead to
significant cement extrusion into the spinal canal, particularly
if the posterior longitudinal ligament is torn. Although we
found no such cases in our other percutaneous vertebroplasty
series, this could easily occur in less experienced hands.

Furthermore, it is unknown what the long-term fate of
the PMMA in the traumatized vertebral body is and how it
affects fracture healing. Clinical studies on long bone fractures
augmented with PMMA indicate that this is a feasible appli-
cation; however, ultimately, this question can only be answered
after longer follow-up is obtained for patients treated in this
manner.

Ultimately, the use of osteobiologic agents combined with
hydroxyapatite cement for structural integrity could replace
the use of PMMA, making this approach more attractive.
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Perhaps the use of an osteoconductive cement such as hydroxy-
apatite may eventually achieve the same ends.

CONCLUSION

Posterior instrumentation reinforced with PMMA verte-
broplasty involves using a posterior approach to administer
anterior and posterior surgical treatment. Posterior instrumen-
tation reinforced with PMMA vertebroplasty may be safe and
less invasive. For certain patients, this technique is an in-
sightful option for overcoming the pitfalls of conventional
thoracolumbar fracture treatment.
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