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The Guidelines Project, an initiative of the Brazilian Medical Association, aims to combine information from the medical field in order to standardize

procedures to assist the reasoning and decision-making of doctors.

The information provided through this project must be assessed and criticized by the physician responsible for the conduct that will be adopted, depending

on the conditions and the clinical status of each patient.

EVIDENCE COLLECTION METHOD

This guideline followed the standard of a systematic review
with evidence retrieval based on the evidence-based medi-
cine (EBM), so that clinical experience is integrated with
the ability to critically analyze and apply scientific informa-
tion rationally, thus improving the quality of medical care.

We used the structured mode of formulating ques-
tions synthesized by the acronym PICO, where P stands
for patients with osteoporotic vertebral fracture, I refers
to intervention using kyphoplasty, C stands for com-
parison with vertebroplasty and O stands for the outcomes
of efficacy and adverse events.

By raising a relevant question related to the proposed
topic, we identified, based on the structured question, the
keywords that formed the basis of the search for evidence
in the databases: Medline-Pubmed, Embase Cochrane
Library. The studies had their abstracts reviewed and after
applying the eligibility criteria (inclusion and exclusion),
15 articles were selected in order to answer the clinical
doubt (Annex I).

CLINICAL QUESTION

Does kyphoplasty bring any benefit to patients presenting
osteoporotic vertebral compression fractures compared
to vertebroplasty?

GRADES OF RECOMMENDATION AND LEVELS

OF EVIDENCE

e A:Experimental or observational studies of higher
consistency.

e B: Experimental or observational studies of lower
consistency.

e C: Case reports / non-controlled studies.

e D: Opinion without critical evaluation, based on con-
sensus, physiological studies or animal models.

OBJECTIVE

The purpose of this evaluation is to estimate the benefit
and risk of kyphoplasty compared to vertebroplasty in
the treatment of patients with osteoporotic vertebral
compression fractures.

INTRODUCTION
The incidence of vertebral fragility fractures increases
with age. Vertebral fractures lead to pain, functional dis-
ability and decreased quality of life, which can last for
several years and can also affect mortality. A patient with
acute fracture should be examined for diagnosis using
radiology. In case of a low energy fracture, osteoporosis
should be suspected and investigated. If the pain treat-
ment fails, vertebroplasty or kyphoplasty may be consid-
ered. In the rare case of neurological impairment or un-
stable fractures, surgical treatment should be considered.
After vertebral fragility fractures, the risk of new fractures
is high and secondary preventive measures should be used.
The best evidence for secondary prevention is currently
the medical treatment of osteoporosis.

Vertebroplasty is usually performed through a special
needle that slowly injects bone cement percutaneously
through each side of the pedicle into the vertebral body.
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Kyphoplasty uses two small incisions and a probe placed
in the vertebral space at the fracture site. The bone is drilled
and a balloon is inserted on each side. The balloons are in-
flated with contrast (to facilitate X-ray image orientation)
and expanded to the desired height, and then removed. The
spaces created by the balloons are filled with bone cement.

The results of both forms of treatment are usually
measured in relation to quality of life, pain level and re-
currence of fractures.

DATA EXTRACTION

In 100 adult patients with pain and confirmed diagnosis
of osteoporosis and thoraco-lumbar vertebral compression
fractures, balloon kyphoplasty (50) was compared to per-
cutaneous needle vertebroplasty (50). Operating time (44
+ 4.4 minutes vs. 46.2 £ 4.5 minutes) and volume of bone
cement (4.91 £0.65 mL vs. 5.56 = 0.62 mL) were signifi-
cantly lower in patients treated with kyphoplasty. However,
the pain (VAS) score was similar between the two treatment
modalities at the 3-day and 6-month follow-up.* (B)

In 404 adult patients with osteoporotic vertebral frac-
tures (TS5 to LS), and clinical (1 to 3 points of acute pain)
and imaging (radiography, tomography or resonance) signs
of compression, balloon kyphoplasty (199) was compared
with percutaneous vertebroplasty (205). Follow-up lasted
3 to 24 months. There are no significant differences between
the two treatment modalities regarding the outcomes of
quality of life (SF-36 and EQ-5D), low back pain, dysfunc-
tion score and new fractures. There was only less extrava-
sation of bone cement in the kyphoplasty procedure com-
pared to vertebroplasty (73% vs. 82%, respectively).’ (B)

RECOMMENDATION

In patients with osteoporotic vertebral compression (symp-
tomatic) fractures, the use of kyphoplasty compared to
vertebroplasty after 3 to 24 months produces a slight
reduction in surgical time and volume of bone cement.
However, it does not determine any difference in the risk
of recurrence of fractures, pain level, quality of life and
level of dysfunction (evidence with a high risk of bias - B).
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Structured question

The clinical question was structured based on the PICO
components: P (patient), I (intervention), C (comparison),
O (outcome).

P — Osteoporotic vertebral fracture
I - Kyphoplasty

C - Vertebroplasty

O - Efficacy and adverse events

Search strategy

The scientific databases consulted were PubMed-Medline
and Cochrane. A manual search was performed based on
references of the reviews (narrative or systematic), as well
as the selected studies.

PubMed-Medline
e (Osteoporosis OR Osteoporoses) AND (Vertebroplasty
OR Kyphoplasty) AND Random*

Articles retrieved

e In all, 148 articles were retrieved from Medline. Of
these, 13 were selected based on title and abstract.

e After analysis of the full texts and abstracts, three RCTs
were included for assessment.!?

e The main reasons for excluding 10 articles* '’ were:
RCT that did not compare vertebroplasty with kypho-
plasty, as well as study protocols.

e The results of the RCTs included will be displayed in-
dividually first.

Inclusion criteria for selected studies

The selection of the studies, the evaluation of the titles
and abstracts obtained after applying the search strategy
in the consulted databases was conducted by two research-
ers in an independent and blinded manner, strictly fol-
lowing the inclusion and exclusion criteria, so that only
potentially relevant articles would be retrieved. If title and
abstract were not clear enough, the article was read in full.

Study design
Randomized controlled trials with no limit applied for
year of publication.

Language
We included studies available in Portuguese, English,
French or Spanish.

According to publication
Only full-text studies were considered for critical assessment.

Evidence selected based on critical assessment

The strength of the evidence from the RCTs was defined
taking into account the study design and correspond-
ing bias risks (randomization, blinding, loss, prognos-
tic characteristics, outcomes, intention-to-treat analy-
sis, sample calculation), the results of the analysis
(magnitude and precision), relevance and applicability
(Oxford/GRADE).113

Data analysis and extraction

Results obtained from included studies presented as
means and standard deviations were: pain improve-
ment, operative time, cement volume and extravasation,
quality of life scores and dysfunction score. The results
expressed in absolute numbers (absolute risk and
NNT) were related to fracture risk. The confidence
level was 5%.

All results are available as tables in Annex II.

Description of evidence
The available evidence will follow a sequence to be displayed:

e According to results of study retrieval and selection.

e According to the description of the characteristics and
results of the individual studies included.

e The results comprise the number of patients, outcome,
magnitude (mean difference or NNT), and precision
(standard deviation and 95CI).

Recommendation
The global evidence summary will be elaborated consider-
ing the evidence described:

e The strength (Oxford/GRADE)'*** will be estimated
as 1b or 1c (grade A) or strong, and 2a, 2b or 2c (grade
B) or moderate, weak or very weak.

e The strongest evidence will be considered.
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ANNEX Il — RESULTS FROM THE STUDIES INCLUDED FOR ASSESSMENT

TABLE 1 Description of study characteristics.

Studies Population (N) Intervention (N) Comparison (N) Outcome Follow-up time
Liuetal.? Patients with pain and diagnosis of Balloon kyphoplasty ~Percutaneous needle Pain - VAS Score 60 months
Liu et al. osteoporosis and vertebral compression  (N=50) vertebroplasty (N=50) Operating time
fractures (VCFs) at the thoracolumbar Volume of
(T-L) junction (T12-L1) (N=100) bone cement
Dohm et al.? Participants included had osteoporosis  Balloon kyphoplasty ~Percutaneous Lumbar pain, 3,12 and

and 1 to 3 points of acute pain due to  (N=199)
VCFs in T5 to L5 vertebrae.

vertebroplasty with quality of life (SF-36, 24 months
direct injection of bone  EQ-5D), dysfunction

Patients with more than 3 acute fractures, cement into the site of  (ODI score),
with VCFs for more than 6 months, were fracture without the aid  extravasation of

excluded (N=404) of a balloon (N=205)  bone cement

VCFs: vertebral compression fractures.

TABLE 2 Description of study biases.

Study Question Randomization Allocation Blinding Losses Prognosis Outcomes ITT Analysis Sample calculation
Liuetal.? Yes Yes No No No Yes No No Yes

Dohm Yes Yes Yes No No Yes Yes No Yes

etal’?

ITT: intention to treat.

TABLE 3 Description of study results."?

Outcomes Kyphoplasty Vertebroplasty Significance
Operating time 44.0+4.4 minutes 46.2+4.5 minutes p<0.05
Volume of bone cement (PMMA) 4.91+0.65 mL 5.56+0.62 mL p<0.05

Pain - VAS Score, 6 months 2.620.6 2.620.6 NS

Pain - VAS Score, 3 days 2.6+0.6 2.3+0.5 NS

PMMA: polymethyl methacrylate; VAS: Visual Analogue Scale; NS: not significant.

TABLE 4 Description of results for study 3.

Outcome Kyphoplasty Vertebroplasty Significance
SF-36 Physical Component Summary 3m:8.0(6.3,9.7) 3m:8.3(6.41,10.1) NS
12 m:8.1(6.4,9.9) 12m: 9.6 (7.6,11.6)
24 m:7.6(5.4,9.8) 24 m:7.5(5.3,9.8)
EQ-5D, quality of life 3m:0.29(0.25,0.33) 3m:0.32(0.27,0.36) NS
12 m: 0.30 (0.25, 0.35) 12 m:0.32(0.28,0.37)
24 m:0.28 (0.22, 0.34) 24 m:0.31(0.26,0.31)
Back pain 3 m:-4.5(-5.0,-4.0) 3m:-4.6(-5.1,-4.1) NS
12 m:-4.5(-5.0, -4.0) 12m:-4.3 (-4.9,-3.7)
24 m: -4.0 (-4.7,-3.3) 24 m:-4.0 (-4.7,-3.4)
ODlI score 3m:-28.4(-31.5,-25.3) 3 m:-25.2(-28.5,-22.0) NS
12 m:-28.8 (-32.2,-25.4) 12 m:-28.0 (-31.6, -24.5)
24 m:-26.9 (-30.9, -22.8) 24 m:-25.9 (-30.2,-21.6)
Bone cement extravasation, CT 73% 82% p<0.05
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