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Clinical Scenario

82 y/o male
Fell down about 3 months ago, no significant discomfort,
except mild back pain

In recent 2 months, back pain progressed, bilateral lower
leg weakness and numbness note

urine and stool incontinence (+)

MRI showed Li burst fracture with spinal cord
compression

OP:
e L1laminectomy and decompression
e Tu1-12, L2-3 posterior instrumented fusion
e Livertebroplasty
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Background knowledge
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e anterior column
e middle column

e posterior column

* Burst Fractures g ||
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e vertebral fracture with compromise of the anterior and
middle column
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Management of burst fracture
e Nonoperative

- bracing with a thoracolumbosacral orthosis
neurologically intact, mechanically stable
retropulsed fragments resorb and usually do not cause
neurologic deterioration
e Operative
» Indication of surgical treatment

neurologic deficits with radiographic evidence of cord/thecal
sac compression

unstable fracture



Treatment of spine burst fracture

e Operation
» Neural decompression
direct: remove retropulsed bone
indirect: restore spine alignment by posterior instrumentation
- spinal stabilization

Instrumentation
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Foreground question

* Whether vertebroplasty or kyphoplasty needed for
burst fracture?
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PICO

* Focus question for therapy



PICO

P: patient with burst fracture

[: vertebroplasty with surgical decompression
and spinal stabilization

C: surgical decompression & spinal stabilization

O: spinal stability



|
X|=

IR E R} (Acquire)

BEL




/

HWHE FTHE Uptodate—> ACP journal - Cochrane - Pubmed

B g * R4 T burst fracture, vertebroplasty

A IE ST ¢ PubMed MeSH databases#MeSH search’ ! ¢ &
R4t (Keyword) |3 & Rdgs 5 95 2

Burst fracture, Spinal Fractures [etiology;*surgery],
Vertebroplasty [contraindications;*methods],

#2 2 *(Limits) | Clinical Trial, randomized control trial, review




& fr4% | Summaries: Uptodate—> 1%
Clinical manifestations and treatment of osteoporotic
thoracolumbar vertebral compression fractures

Synopses: ACP journal>0 %
Syntheses: Cochrane—> 2
Studies: Pubmed-> 67 %




—

I UpToDate.

MNew Search Patient Info

| burst fracture vertebroplasty i All Topics ~ Cea About Us News from UpToDate Contact Us Help
What's New Calculators Login
&) Backto Search Results
Clinical manifestations and treatment of osteoporotic thoracolumbar vertebral compression fractures L) Find (@9 Patient g Print &9 Email

TOPIC OUTLINE

SUMMARY &
RECOMMENDATIONS

INTRODUCTIOM

CLIMICAL MAMIFESTATIONS
* Symptoms
® Height loss
® Kyphosis
® Clinical conseguences
DIAGNOSIS
* Differential diagnosis
EVALUATION
MANAGEMENT
* Provide relief from pain
- Oral analgesics
- Calcitonin
- Bisphosphonates
- Parathyroid hormone
- Muscle relaxants
- Bracing
* Vertebroplasty and kyphoplasty
- Efficacy of vertebroplasty
- Efficacy of kyphoplasty
- Adverse effects
® Exercise
* Treatment for osteoporosis
- Lifestyle factors
INFORMATION FOR PATIENTS

SUMMARY AND
RECOMMEMNDATIONS

-»>

m

Vertebroplasty and kyphoplasty — Vertebroplasty and kyphoplasty involve the percutanecus injection of bone cement under fluoroscopic guidance into a
collapsed vertebra. Kyphoplasty also involves the introduction of inflatable bone tamps into the fractured vertebral body for elevation of the endplates prior to
fixation of the fracture with bone cement [29]. These procedures are performed in an outpatient setting, although the optimal timing related to fracture acuity is

unclear [30.31]-

The potential short-term benefit for both procedures is improvement in pain, whereas potential long-term benefits include prevention of recurrent pain at the
treated level(s). limitation or reversal of height loss and spinal deformity, and improved functional capability. Indirect comparisens based upon outcomes from
case series indicate that both procedures provide eguivalent pain relief, with maore improvement in functionality and a suggestion of fewer adverse events
(pulmonary embali and neuralogic sequelae) with balloon kyphoplasty [32.33]. In the enly randomized trial comparing the two procedures, 100 patients with
osteoporotic compression fracture were randomly assigned to vertebroplasty or kyphoplasty [34]. There was no difference in pain scores between the treatment
groups at three days and six months [34]. The postoperative increase in vertebral body height (0.91 versus 0.31 cm) and the reduction in kyphatic wedge angle
(8 wersus 3 degrees) were significantly greater in the kyphoplasty group.

Shart-term placebo-controlled (sham procedure) trials of vertebroplasty in patients with osteoporotic compression fractures have not shown a significant benefit
in reducing pain [35.36]. In addition, a systematic review of eight trials comparing vertebral augmentation (seven trials vertebroplasty, one trial kyphoplasty) with
placebo or standard medical care showed significant improvement in pain frem baseline in both the treatment and control groups at 1. 3. and 12 months [37]. In
the six trials that did not use a sham procedure (four of the six were funded by the device manufacturers), the reduction in pain at one month was better with
vertebral augmentation than controls. However, the two sham-controlled trials, which provide the highest quality of evidence, did not show benefit of
vertebroplasty over control. A subseguent meta-analysis of six trials (five vertebroplasty, one kyphoplasty) reported similar findings [38]. Although the mean
difference in the pain visual analog scale was statistically significant favering vertebral augmentation (mean difference 0.73, 95% CI 0.35-1.10. and 0.58, 95% CI
0.19-0.97 for early [<12 weeks] and late [B to 12 months] time points, respectively), the sham-controlled trials did not show a significant benefit of vertebral
augmentation over contral [38]. These trials are discussed in more detail below. (See Efficacy of vertebroplasty’ below and Efficacy of kyphoplasty” below.)
Additional trials evaluating kyphoplasty, particularly compared with a sham procedure, are required.
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There are no trials that address long-term (beyond two years) benefits. In an industry-sponsared review of a Medicare database with 858,978 patients who had
vertebral fracture, operative management with vertebroplasty or kyphoplasty was associated with a 37 percent lower mortality than non-operative management
[39]. However, this was not a randomized study, and there are likely unmeasured patient characteristics that account for the observed difference. In addition,
patients who received operative management might have been cared for more aggressively than the non-operative group.

We do not recommend vertebroplasty or kyphoplasty for the acute management of pain due to osteoporotic compression fractures. In most patients with
osteoparatic vertebral compression fracture, the acute pain resolves gradually over four to six weeks and completely resolves within three months [40]. In some
patients, the pain may persist beyond three months (sometimes due to paraspinal spasm). These modalities have not been adequately evaluated for the
treatment of chronic pain.
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Direct reduction of thoracolumbar burst fractures by
means of balloon kyphoplasty with calcium phosphate
and stabilization with pedicle-screw instrumentation

and fusion.

Korovessis P, Repantis T, Petsinis G, Iliopoulos P, Hadjipavlou A.




OBJECTIVE:

To evaluate the outcomes of the treatment of acute
thoracolumbar burst fractures by transpedicular balloon
kyphoplasty with calcium phosphate cement and posterior
instrumented fusion.

SUMMARY OF BACKGROUND DATA:

In the surgical treatment of thoracolumbar fractures, the
major problem after posterior correction and transpedicular
instrumentation is failure to support the anterior spinal
column, leading to the loss of correction and
instrumentation failure.



METHODS:

Twenty-three consecutive patients with an average age of 48
years, who sustained thoracolumbar A3-type burst fracture with
or without neurologic deficit were included in this prospective
study. Twenty-one of 23 patients had single fractures and 2 had
each one additional A1 compression contiguous fracture. On
admission 5 (26%) of 23 patients had neurologic lesion (5
iIncomplete, 1 complete). Bilateral transpedicular balloon
Kyphoplasty was performed with quick hardening calcium
phosphate cement to reduce segmental kyphosis and restore
vertebral body height and supplementary pedicle-screw
Instrumentation [long including 4 vertebrae for T9-L1 fractures

and short (3 vertebrae) for L2-L4 fractures]. Gardner kyphosis
angle, anterior and posterior vertebral body height ratio, and
spinal canal encroachment were calculated before to after surgery.
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»z B Validity

Randomization NO
Blind NO
Withdraw, incomplete or |NO
loss to follow up >20%
Intention-to-treat analysis |NO

Enough participants
(power calculation)

No, 23 patients were included

95 & & Level of
evidence

Case series, Level 4
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Main result

All 23 patients were operated within 2 days after admission and were
followed for at least 24 months after index surgery. Operating time and
blood loss averaged 70 minutes and 250 cc, respectively. The 5 patients with
incomplete neurologic lesions improved by at least 1 American Spine Injury
Association grade, whereas no neurologic deterioration was observed in any
case. Overall sagittal alignment was improved from an average preoperative
16 degrees to 1 degrees kyphosis at final follow-up observation. The anterior
vertebral body height ratio improved from 0.6 before surgery to 0.9 (P <
0.001) after surgery, whereas posterior vertebral body height was improved
from 0.95to 1 (P <0.01). Spinal canal encroachment was reduced from an
average 32% before surgery to 20% after surgery. No differences in
preoperative values and postoperative changes in radiographic parameters
between short and long group were shown. Cement leakage was observed in
4 cases: 3 anterior to vertebral body and 1 into the disc without sequela. In
the last computed tomography evaluation, there was shown a continuity
between calcium phosphate and cancellous vertebral body bone.
Posterolateral radiological fusion was achieved within 6 to 8 months after
Index operation. There was no instrumentation failure or measurable loss of
sagittal curve and vertebral height correction in any group of patients.

Precise or
results

P value /95% confidence interval: as above




Clinical Balloon kyphoplasty with calcium phosphate cement
bottom-line | secured with posterior long and short fixation in the
thoracolumbar and lumbar spine, respectively, provided
excellent immediate reduction of post-traumatic segmental
kyphosis and significant spinal canal clearance and restored
vertebral body height in the fracture level in an equal
amount both in the short and the long instrumentation.




] Bone Joint Surg Am. 2009 Jan;91(1)

Thoracolumbar burst fractures treated with posterior
decompression and pedicle screw instrumentation
supplemented with galloon-assisted vertebroplasty and calcium
phosphate reconstruction.

>The present study demonstrates that excellent reduction of unstable
thoracolumbar burst fractures with and without associated neurologic
deficits can be maintained with use of short-segment instrumentation
and a transpedicular balloon-assisted reduction combined with
anterior column reconstruction with calcium phosphate bone cement
performed through a single posterior incision. The resultant
circumferential stabilization combined with a decompressive
laminectomy led to maintained or improved neurologic function in all
atients with neurologic deficits, with a low rate of instrumentation
ailure and loss of correction.
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The End...
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