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CALIFORNIA TECHNOLOGY ASSESSMENT FORUM®

BALLOON KYPHOPLASTY AS A TREATMENT FOR VERTEBRAL COMPRESSION
FRACTURES

A Technology Assessment

INTRODUCTION

The California Technology Assessment Forum is requested to review the scientific evidence for the
use of balloon kyphoplasty for the treatment of vertebral compression fractures. This review was

prompted by the publication of the first randomized controlled trial of balloon kyphoplasty.

BACKGROUND

Vertebral compression fractures are a significant morbidity and mortality related outcome of both
primary and secondary osteoporosis.!-* Approximately 10 million Americans older than 50 have
osteoporosis, with 34 million more at risk, resulting in 1.5 million fragility fractures (spine, hip,
forearm) annually.! Remaining lifetime risk for diagnosed vertebral fracture is estimated to be 16%
for white women over age 50. While osteoporosis is more common among women, and more
common among whites, it can and does occur in men and in any race/ethnic group. Most
osteoporotic fractures heal within a few weeks or month, but a minority of patients has persistent
pain that does not respond to conservative measures. In addition, vertebral fractures due to
osteoporosis are associated with a decline in function and mortality, particularly for elderly
patients.2.3 Vertebral compression fractures also occur as a result of trauma,* osteolytic

metastases® ¢ and from multiple myeloma.”

Traditional treatment for patients with vertebral compression fractures is medical management and
includes bed rest, analgesics, and bracing. In the 1980’s, a percutaneous interventional technique
called vertebroplasty, which involves augmentation of vertebral compression fractures with
polymethylmethacrylate (PMMA), was developed to treat persistent pain from compression
fractures. Vertebroplasty, however, does not attempt to restore the height of the collapsed
vertebral body. Vertebroplasty was first used in the United States in the early 1990’s and has since
become fairly widely used based on observational data only. There are no published randomized
controlled trials (RCT) of vertebroplasty. Currently there are two planned/recruitment phase RCTs
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of vertebroplasty versus sham procedure to evaluate both the efficacy and potential harm of
vertebroplasty for osteoporoic vertebral compression fractures.8: 9

Kyphoplasty is an even newer technique that involves the introduction of an inflatable bone tamp
(balloon) into the vertebral body. Once inflated, the bone tamp restores the vertebral body back
toward its original height while creating a cavity into which PMMA can be injected under low
pressure, potentially reducing the chances of unwanted cement leakage into the spinal canal and
adjacent veins. Other theoretical advantages of balloon kyphoplasty are to alleviate pain, to expand
the vertebral body and, if possible, to stabilize the spine, that is, to prevent further vertebral

collapse and thus possibly prevent kyphosis. 0

TECHNOLOGY ASSESSMENT (TA)

TA Criterion 1: The technology must have final approval from the appropriate
government regulatory bodies.

As a surgical procedure, balloon Kyphoplasty is not subject to FDA clearance. However, an

inflatable bone tamp is required to perform the surgery. The Kyphon Inflatable Bone Tamp

(Kyphon, Santa Clara, CA) first received FDA 510(ki) clearance in 1998. Subsequent models

received FDA 510(k) clearance in 2001 and 2003.

Several device makers have received 510(k) clearance for the bone cement used in the procedure.

TA Criterion 1 is met.

TA Criterion 2: The scientific evidence must permit conclusions concerning the
effectiveness of the technology regarding health outcomes.

The Medline, Embase, and Cochrane clinical trials database, Cochrane reviews database and the
Database of Abstracts of Reviews of Effects (DARE) were searched for relevant references
through April 2009. (See appendix for search terms) Of 379 potentially relevant citations, we found

63 papers from 62 unique studies to include in this assessment. (See Figure below for study
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selection details) Of these 62 studies, one was a RCT of balloon kyphoplasty versus non-surgical

usual care,' 13 were non-randomized comparison studies, 224 and 49 were case series.2573

Figure 1: Study Selection

379 potentially relevant references
screened

73 excluded: duplicate citations

A 4

v
306 abstracts for assessment

55 excluded: editorials, reviews
181 excluded: not directly relevant to study question
7 excluded: single case studies, abstracts

A 4

v
63 papers for full text review

# studies included in assessment:

1 RCT balloon kyphoplasty versus non-operative controls with 12 month follow-up

13 non-randomized comparisons

e 7 comparing balloon kyphoplasty to vertebroplasty

e 4 comparing balloon kyphoplasty to non-operative treatment
(2 studies of same population; one with 6 month follow-up, one with 12 month
follow-up)

e 1 comparing balloon kyphoplasty to vertebroplasty and non-operative treatment

e 1 comparing balloon kyphoplasty to pedicle screw system

49 case series

e 25 of osteoporotic vertebral compression fractures

e 6 of multiple myeloma and/or metastatic compression fractures

e 9 of traumatic compression fractures

e 9 of mixed patient population

Level of Evidence: 1, 3,5
TA Criterion 2 is met.



C AT AALEF

CALIFORNIA TECHNOLOGY ASSESSMENT FORUM®

TA Criterion 3: The technology must improve net health outcomes.

Case Series

Of the 49 case series, 25 were focused on a population with osteoporosis as the etiology of their
vertebral compression fractures, six on a population with either multiple myeloma or metastatic
cancer as the etiology, nine on a population with trauma as the etiology, and eight on a population
with a mixture of the above etiologies. The series of patients with osteoporotic vertebral
compression fractures ranged in size from three patients to 222, and most studies included fewer
than 100 patients. They also varied in whether they studied patients with acute (<3 months) or
chronic (>3 months) fractures, and in whether the patients had primary or secondary (e.g. due to
chronic steroid use) osteoporosis. The largest case series of 222 patients with 360 osteoporotic
vertebral compression fractures reported immediate complete pain relief for 78% and partial pain
relief for another 11% of patients, moderate increase in vertebral height (mean height restoration of
30%) and new adjacent or remote fractures in 12% of patients.3 Eleven percent of fractures
treated with kyphoplasty in this series had cement extravasation, which resulted in a painful
radiculopathy for one patient. Overall, the authors reported ten medical and three surgical
complications ranging from need for surgical debridement to a spinal abscess in a patient on
prednisone who ultimately died of a heart attack. The next largest series of 155 patients with 214
fractures (all but one had osteoporosis) treated at 19 different clinical sites reported two year data
on 100 of their enrollees,*' and found that at least for this subset of patients both pain reduction
and improvement in function were immediate and sustained over the two-year period. Refracture
rates (61% in adjacent vertebrae) were 20% at one year and 23% at two years. These authors also
report a 10% cement extravasation rate, all of which were asymptomatic in this series. Other
complications included one perioperative episode of paroxysmal supraventricular tachycardia, one
patient with three rib fractures related to being moved intraoperatively and one myocardial
infarction 28 days post-operatively.

The largest case series, reported this year by McArthur et al,?8 followed 555 patients with 1150

vertebral fractures of mixed etiology post-kyphoplasty for 30 days to assess complications. These
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investigators found cement leakage in 38 vertebrae, a single case with resultant permanent leg
neurologic deficit, two cases with temporary neurologic deficits, two cases of hemorrhage, and one
pulmonary embolism which was asymptomatic. Case series of patients with traumatic compression
fractures only have been small (ranging from 4 to 39) and show similar observations to those
studies of patients with osteoporosis, including rapid improvement in both pain and vertebral
height. Several of these small case series used calcium phosphate cement rather than the PMMA

used in studies of osteoporotic and pathologic fractures.

The case series of patients with pathologic compression fractures from osteolytic metastases or
multiple myeloma are also small, ranging in size from three to 65 participants. The largest of
these, 55 focused on 65 patients with metastatic fractures, with two-year follow-up on 41 patients,
and they observed a substantial decrease in visual analogue pain scale (0-100 range) from 83 to
33 post-operatively, which was sustained (32) at two-years. While vertebral body height was
significantly increased post-operatively, there was a gradual decrease from six months on back to
baseline at two-years. Similar to series of other populations, these authors report a 12% cement
extravasation rate, and an 8% incident fracture rate in adjacent vertebrae.

Non-Randomized Comparison Studies

Of the 13 non-randomized comparison studies, four compared balloon kyphoplasty to non-
operative care.'s.18.22.23 Two of these were of the same patients with chronic (>12 month)
osteoporotic fractures — one with six-month follow-up'® and the other with one-year follow-up'® -
comparing 40 patients who underwent balloon kyphoplasty to 20 similar, unmatched controls.
These authors observed significantly increased vertebral height post-operatively which was
sustained at six and 12 months, sustained decrease in pain at six and 12 months for the balloon
kyphoplasty group compared to controls, and improvement in mobility post-operatively, which was
different from controls at six months, but no difference at 12 months. There was a 17.5% new
fracture rate in the kyphoplasty group and a 50% new fracture rate in the control group; there was
no statistical difference in the number of new fractures in adjacent vertebrae to the index fracture in
either group. A third study of 40 patients with acute painful traumatic vertebral fractures observed

improved pain, mobility and vertebral body height for patients in the balloon kyphoplasty group
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compared to non-operative controls at one and three months; however, the only sustained
difference at 12 months was for vertebral body height.22 These authors observed a high rate (45%)
of asymptomatic cement extravasation (calcium phosphate cement) compared with other studies.
The fourth study confirmed that increases in vertebral body height were greater from balloon
kyphoplasty than that which could be achieved from a positioning maneuver alone.2?

There are seven studies which compare balloon kyphoplasty to vertebroplasty, which range in size
from 21 to 98. These small non-randomized studies have shown mixed results in terms of which
procedure either produces more benefit or less harm. For example, a study of 34 patients with
multiple myeloma showed equal improvements in pain post-operatively, but moderately better
results for kyphoplasty at six and twelve months.'® Similarly, a study of 51 patients with chronic
fractures demonstrated long-lasting (up to two years) decrease in pain for the kyphoplasty group
only; neither group demonstrated significantly decreased pain from baseline at two years).'6 By
contrast, another study of 36 patients showed comparable postoperative pain results for both
procedures, but more asymptomatic cement extravasation and more new adjacent level fractures
for the kyphoplasty group.'* Other studies demonstrated no difference between the two
procedures, except that kyphoplasty resulted in better restoration of vertebral height.2.24
Whereas, another study found no difference in vertebral height restoration and more asymptomatic
cement extravasation with kyphoplasty.'? Lastly, a study of 38 elderly women with osteoportic
compression fractures found an immediate improvement in vital capacity, forced vital capacity and
maximum voluntary ventilation for both interventions, but only the improved vital capacity was

sustained at three-months. Kyphoplasty improved vital capacity more than vertebroplasty.?

An additional single study assessed the impact of the intervention on subsequent vertebral
compression fractures in 48 treatment (vertebroplasty or kyphoplasty) and 164 controls with similar
conditions and incident fractures during the study period, and found that the intervention group had
an almost seven-fold increased odds of a new fracture within 90 days and a three-fold increased
odds of a new fracture within one-year compared to controls.2! However, the investigators only
matched patients on age, and they did not develop a propensity score to account for possible

selection bias for the procedure.
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Lastly, a study of 86 patients compared results for those who underwent either kyphoplasty or
pedical screw system to treat vertebral compression fractures.20 Patients were matched by age,
gender, bone density, vertebral height and visual analogue pain scale at baseline. This study found
no difference in post-operative vertebral height, but did find significantly improved pain scores,
shorter operation time and less blood loss for the kyphoplasty group.

Randomized Controlled Trials

The above case series and non-randomized comparison studies are suggestive that balloon
kyphoplasty is an effective treatment for vertebral compression fractures of various etiologies.
However, there is clearly some risk to the procedure, and the benefit compared to other treatment
options — particularly non-operative care, other types of minimally invasive surgical intervention
(e.g. vertebroplasty) — cannot be determined from case series and small non-randomized
comparison studies which are susceptible to various biases (e.g. bias by indication, selection bias,
recall bias), confounding, and lack of power to detect differences in outcome or harm. RCTs are

required to address these issues.

To date, there is only one RCT of balloon kyphoplasty, published this year in Lancet."" See Table
1 below for details of the patient population, study design, and pre-specified outcomes. Of note,
this study compared balloon kyphoplasty with PMMA to non-surgical care at 21 sites in 18
countries. Non-surgical usual back care was not standardized, but included some combination of
walking aids, back braces, physical therapy, and opioid and non-opioid analgesia. There was no
sham-comparison group, and there was no blinding of either investigators or patients. While the
investigators intended to include patients with vertebral fractures due to multiple myeloma or
osteolytic metastases, the vast majority of enrollees had primary osteoporosis; only eight
participants had secondary osteoporosis, and only four had pathologic fractures. Additionally, it is
important to note that this trial studied patients with recent (<3 month) fractures, with an average

fracture age of five to seven weeks.

The study was well-powered for the primary outcome of baseline to one month change in short-

form-36 (SF-36) physical component summary (PCS) scale by treatment group. The SF-36 is a



C AT AALEF

CALIFORNIA TECHNOLOGY ASSESSMENT FORUM®

widely used, validated measure of quality of life, with a standardized norm mean set at 50.74
Although not completely established, there is some indication that an improvement of five points is
a clinically meaningful improvement.” In addition, the investigators included clinically meaningful
secondary outcomes, including self-rated back pain on a 0-10 scale, and restricted activity days
and bed rest because of back pain in previous 14 days. There does not appear to have been
independent adjudication of either outcomes or adverse events. The study was funded by
Medtronic LLC.

Table 1. Description of the one Randomized Controlled Trial of Balloon Kyphoplasty for Vertebral
Compression Fractures.! (Wardlaw et al, 2009)

Patient Population 300 participants enrolled & randomized
149 balloon kyphoplasty / 124 completed 12 month follow-up
151 non-surgical care control group / 111 completed 12 month follow-up

Baseline Characteristics Kyphoplasty Control
Mean age 72 yrs 74 yrs
Female 7% 7%
Primary osteoporosis 97% 95%
Secondary osteoporosis 1% 4%
Multiple myeloma/met 1% 1%
Bisphosphonate use 33% 32%
Current Steroid use 17% 17%
Mean age of treated fracture 5.6 wks 6.4wks
Study Design Randomized Control Trial

No blinding / no sham surgery

Randomization stratified by sex, etiology of fracture, current treatment with
steroids, any bisphosphonate treatment in prior 12 months

21 clinical enroliment sites in eight countries

Intention to treat analysis

Inclusion criteria: 1) 1-3 vertebral fractures from T5-L5

2) at least 1 fracture required to have associated edema by magnetic resonance
imaging (MRI)

3) at least 1 fracture required to have at least 15% loss of height

4) additional fractures allowed if they also have edema by MRI and 215% height
loss

5) etiology of fracture: primary or secondary osteoporosis, multiple myeloma,
osteolytic metastatic tumor

6) back pain of 24 (0-10 scale)

Exclusion criteria: 1) <21 years old

2) chronic fractures (estimated >3 months)
3) pedicle fracture
4)

previous vertebroplasty
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5) neurologic deficit

6) radicular pain

4) spinal cord compression or canal narrowing
5) taking uninterruptable anticoagulation therapy
6) allergies to kyphoplasty materials
7) contraindication to MRI
8) dementia

9) unable to walk prior to fracture
10) osteoblastic metastases
1)

high energy trauma

Treatment Intervention
Usual care plus balloon kyphoplasty at 1-3 vertebral levels from T5-L5
Medtronic Spine: introducer instruments, inflatable bone tamps, PMMA, delivery
device
Approach varied according to clinical practice at enroliment site: bilateral,
transpedicular, extrapedicular
Control: usual care
All participants received standard practice at enroliment site, including: analgesics,
bed rest, back braces, physical therapy, rehabilitation program, walking aids
Outomes Primary Outcome

Baseline to 1 month change in short-form-36 (SF-36) PCS scale by treatment
group

Study powered to detect 0.5 SD for 1-month difference; 80% power with two-sided
of 5% (75 participants per group).

Secondary Outcomes at 1, 3, 6, 12 months

SF-36 subscales

0-1 point EuroQol-5D (EQ-5D) quality of life questionnaire

Self-rated back pain on 0-10 scale

Back function by 0-24 point Roland-Morris scale

Restricted activity days and bed rest because of back pain in previous 14 days

At 5-10 days after either surgery or randomization (controls)
Back pain (0-10)
Analgesic use

Adverse Events

Adverse events & serious adverse events reported & reviewed by representative
of the device manufacturer and adjudicated as related to device or procedure.
No independent adjudication of adverse events

Independent review by 2 radiologists (not blinded to treatment due to radio-opaque
cement) of baseline, 3 month and 12 month standing lateral spinal radiographs;

Deformity classified as new or worsening fracture if deformity increased by = 1
Genant grade (normal= grade 0; mild = grade 1 or 20-25%; moderate = grade 2 or
25-40%; severe = grade 3 or >40%)
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Notably, this study did find a significant improvement in the one-month mean score on the SF-36
PCS scale for the kyphoplasty group compared to the non-operative controls. (See Table 2 below)
This difference declined over subsequent months, and there was no difference between groups at
12 months as the control group also had improvement. It appears from the secondary outcome
results that the kyphoplasty group sustained significant improvements over the study period
compared to controls in the majority of the PCS subscales (body pain, role physical, vitality, social
function), this was not true for the physical function subscale. Similarly, all of the secondary
outcomes had significantly greater improvement for the kyphoplasty group, most sustained through
six months, but only sustained the differences at 12 months. Again, both groups showed
substantial clinical improvement on all secondary outcomes at 12 months. Notably, for the
clinically important outcomes of self-reported pain, analgesic use and days of disability, while there
was little to no difference between groups at 12 months, the kyphoplasty group attained the
maijority of their improvement quickly and sustained this over the course of the year, and the
control group took six to 12 months to catch-up. It is important to note that the lack of blinding in
this RCT leads to somewhat less confidence about the true magnitude of the subjective quality of

life outcomes.

Both groups had a high rate of subsequent fractures over the course of the year (33% in the
kyphoplasty group and 25% in the control group) despite high rates of bisphosponate use. While
this was not statistically different, the study was not powered to detect a difference in fracture rates.
Consistent with previous observational studies, the kyphoplasty group did have significant amounts
of cement extravasation; however, this was asymptomatic in all cases in this study. Other
significant clinical events (myocardial infarction, pulmonary embolus) occurred beyond the

immediate 30-day post-operative period and so were not attributed to the procedure.

11
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Table 2. Results of the one Randomized Controlled Trial of Balloon Kyphoplasty for Vertebral
Compression Fractures.!" (Wardlaw et al, 2009)

OUTCOME

RESULTS

COMMENTS

Primary Outcome
Baseline to 1 month change in

SF-36 PCS scale by treatment
group

Mean improvement in SF-36 PCS 5.2
points greater in kyphoplasty group than
in control group (95% Cl 2.9-7.4; p<.001)

No difference in baseline
scores between groups.

Difference declined at each
subsequent visit, remained
statistically significantly
different at 3 and 6 months.
No difference at 12 months.

Secondary Outcomes at 1, 3, 6,
12 months

SF-36 subscales averaged 12-
month differences

0-1 point EQ-5D quality of life
questionnaire

Back function by 0-24 point
Roland-Morris scale

Restricted activity days and bed
rest because of back pain in
previous 14 days

At 5-10 days after either surgery

Body pain: 9.2 points improvement
kyphoplasty vs. controls (p=.0008)

Role physical: 12.5 points improvement
kyphoplasty vs. controls (p.0016)

Vitality 5.2 points improvement
kyphoplasty vs. controls (p=.039)

Social function: 11.4 point improvement
kyphoplasty vs. controls (p=.0026)

Physical function: at 1-month 9.3 points
improvement kyphoplasty vs. controls
(p=.008); at 12-months 1.9 points
improvement (p=.6)

1-month mean improvement in EQ-5D
0.18 points greater in kyphoplasty group
than in control group (p=.0003)
12-month 0.12 points greater (p=.025)

1-month mean improvement in Roland-
Morris 4.0 points greater in kyphoplasty
group than in control group (p<.0001);
12-month 2.6 points greater (p=.0012)

1 month mean number of restricted
activity days/2 weeks 2.9 fewer in
kyphoplasty group than in control group
(p=.0004); no difference at 12 months

1 week mean pain score 2.2 points less

No significant difference
between groups at baseline
for any secondary measure.

SF-36 subscales: no
treatment-time interaction
over 12 months for any
subscale except for physical
function which did have a
significant interaction
(p=.038), thus 1-month and
12-month results reported.

All remaining secondary
outcomes with significant
improvement for
kyphoplasty group
compared to controls at 3
and 6 months as well unless
otherwise noted (e.g. for
opioid analgesic use).

12
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or randomization (controls)

Back pain (0-10)

Opioid analgesic use

in kyphoplasty group than in control
group (p<.0001); 12 month mean 0.9
points less (p=.0034)

1 month, 3 month percentage of patients
taking opioid analgesics decreased more
in kyphoplasty group compared to
controls (p=.009; .002 respectively.
Difference not significant at 6 or 12
months

Adverse Outcomes

New or worsening radiographic
vertebral fractures at 12 months

Adverse events

Cement Extravasation

Kyphoplasty group: 38/115 (33%)
Control group: 24/95 (25%)
p=.22

Kyphoplasty group non-perioperative
events (246 days post-op)
Myocardial Infarction N=5
Pulmonary embolism N=3

Kyphoplasty group perioperative events
Soft tissue hematoma at surgical site
N=1

Urinary tract infection requiring
intervention N=1

51/188 (27%) treated vertebrae (48
patients) — all asymptomatic

One foraminal leakage

No leakage to spinal canal

No cement emboli

Available data for at least
seven vertebrae at both
baseline and 12 months on
only 115 kyphoplasty
participants and 95 control
participants

Study not powered to detect
differences in fractures
between the two groups

Fractures occurred in setting
of high rates of
bisphosphonate use in both
groups (at 12 months: 79%
kyphoplasty group, 76%
control group)

13
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TA Criterion 3 is met for recent osteoporotic vertebral compression fractures.
TA Criterion 3 is not met for chronic osteoporotic, pathologic or traumatic vertebral compression

fractures.

TA Criterion 4: The technology must be as beneficial as any established
alternatives.
The primary established alternative for osteoporotic vertebral compression fractures is
conservative medical management. This can include bracing, non-opioid and opioid analgesics,
and physical therapy.” As noted in the assessment above of the RCT by Wardlaw et al, the
control group received usual care medical management provided by each clinical site. Because TA
Criterion 3 was not met for chronic osteoporotic, pathologic or traumatic vertebral compression
fractures, TA Criterion 4 cannot be met for these types of fractures.

TA Criterion 4 is met for recent osteoporotic vertebral compression fractures.

TA Criterion 4 is not met for chronic osteoporotic, pathologic or traumatic vertebral compression
fractures.

TA Criterion 5: The improvement must be attainable outside of the investigational
setting.

The Wardlaw et al RCT was conducted in 21 clinical sites in 18 countries. The individual balloon

kyphoplasty technique as well as the control group’s medical management was conducted

according to the clinical practice at each site.

TA Criterion 5 is met for recent osteoporotic vertebral compression fractures.

TA Criterion 5 is not met for chronic osteoporotic, pathologic or traumatic vertebral compression
fractures.

CONCLUSION

In summary, it appears from the results of the single RCT that balloon kyphoplasty does achieve
rapid and sustained improvements in pain and function for patients with new (<3 month old)
osteoporotic compression fractures which have been confirmed for both location and age on MRI;

however, the majority of these same improvements are achieved after a year for patients receiving

14
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usual back care. Although there were no clinically significant adverse outcomes clearly related to
kyphoplasty in this study, it is clear from the bulk of the observational literature that cement leakage
can in some cases lead to neurologic symptoms, and that there may be an increased rate of
subsequent fractures, particularly in adjacent vertebrae. Pulmonary embolus remains a significant
theoretical concern; in a recent study of vertebroplasty, investigators obtained post-operative chest
CT scans to assess for pulmonary cement emboli and found them in 23% of cases.”” Pulmonary
cement embolism was associated with cement leakage in the inferior vena cava. Thankfully, the
literature supports the conclusion that the vast majority of these emboli remain asymptomatic and
presumably clinically non-significant. It is unclear how the different technique used in balloon
kyphoplasty impacts this outcome as a similar study has not been conducted after kyphoplasty.
Thus, individuals considering balloon kyphoplasty for a recent osteoporotic vertebral compression
fracture and their physicians should carefully weigh the benefits of early reduction in pain and
improvement in physical function with the small but real possibility of an adverse event. In addition,
because the mean age of the fractures in the RCT was 5-6 weeks, it is important that patients have
a trial of initial conservative treatment prior embarking on invasive treatment which does carry

some risk.

While balloon kyphoplasty appears promising for traumatic and pathologic vertebral compression
fractures, comparative studies have been underpowered and there are no RCTs with these
populations. For pathologic fractures, it would be important to compare to radiation therapy alone
and to assess whether combined therapy would have additional benefit. For traumatic fractures,

larger randomized studies, possibly using different cement mixtures, are needed.

There is clearly some debate in the expert community about restricting use of balloon kyphoplasty
to acute (<3 month old) fractures, with some believing that any vertebral compression fracture
which lights up on appropriate imaging should be a candidate for balloon kyphoplasty. While we
concur that this is possibly true, there are not currently randomized control trial data to support this

position; we encourage future studies to address this issue.

15
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RECOMMENDATION
e |tis recommended that balloon kyphoplasty with PMMA meets CTAF criteria 1-5 for safety,
effectiveness and improvement in health outcomes for the treatment of recent (<3 month

old) osteoporotic vertebral compression fractures confirmed by MRI.
e |tis further recommended that balloon kyphoplasty does not meet CTAF criteria 3-5 for

safety, effectiveness and improvement in health outcomes for the treatment of chronic (>3

month old) osteoporotic, traumatic, or pathologic vertebral compression fractures.

June 17, 2009

This is a first assessment of this technology by the CaliforniaTechnology Assessment Forum

The California Technology Assessment Forum voted to accept the recommendation as presented.

16
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RECOMMENDATIONS OF OTHERS
Blue Cross Blue Shield Association (BCBSA)

In 2008 the BCBSA Technology Evaluation Center (TEC) conducted an assessment of this
technology and found that based on the evidence, Kyphoplasty did not meet TEC criteria.

Centers for Medicare and Medicaid Services (CMS)

CMS provides billing guidance for the Kyphoplasty procedure. In the absence of a National
Coverage Decision (NCD) a Local Coverage Decision (LCD) is in place for California through the
local carrier effective 8/2008.

California Orthopaedic Association (COA)

A representative of the COA attended the meeting to provide testimony and opinion regarding the
use of this technology.

California Association of Neurological Surgeons (CANS)

CANS has been invited to provide an opinion regarding this technology and to have a
representative at the meeting to provide testimony and engage in discussion.

National Institute for Health and Clinical Excellence (NICE)

A guidance document is available at: http://www.nice.org.uk/nicemedia/pdf/IPG166A4Updated.pdf.
The document states that “Current evidence on the safety and efficacy of balloon Kyphoplasty for
vertebral compression fractures appears adequate to support the use of this procedure provided
that normal arrangements are in place for consent, audit and clinical governance” Please see the
document for additional recommendations etc.

ABBREVIATIONS USED IN THIS REVIEW

PMMA Polymethylmethacrylate

RCT Randomized controlled rials

DARE Database of Abstracts of Reviews of Effects
SF-36 Short form 36

PCS Physical component summary

MRI Magnetic resonance imaging

EQ-5D EuroQol-5D
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