OriginalAricle

Predictive Factors for Vertebroplasty in
Osteoporotic Vertebral Compression Fractures

Visit Vamvanij, M.D., Tanit Taweebanjongsilp, M.D., Panya Luksanapruksa, M.D.
Department of Orthopedic Surgery, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok 10700, Thailand.

ABSTRACT

Objective: To identify predictive factors for performing percutaneous vertebroplasty (PVP) after osteoporotic
vertebral compression fractures (OVCFs).

Methods: A retrospective review of medical record of patients who presented with OVCF between April 2007
and March 2010 was conducted. Specific data collected in each group such as gender, age, and radiographic
parameters were analyzed by statistical methods.

Results: Fifty six patients (28 vertebroplasty, 28 conservative treatment) were enrolled. Severity of collapsed
osteoporotic fracture more than 40% showed significant association with vertebroplasty (p=0.002). Other factors
such as gender, age, fracture age, mechanism of trauma, and kyphotic angle had no statically significant associa-
tion with vertebroplasty.

Conclusion: Our findings suggested that osteoporotic patients who had severe vertebral fracture collapse more
than 40% significantly underwent percutaneous vertebroplasty. Because of small sample size, further prospective

systematic multicenter trials intended to investigate other risk factors are needed.
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INTRODUCTION

he osteoporotic vertebral compression
T fractures (OVCFs) are common morbidity

in elderly patients which may eventually
cause problems and lower the quality of life.
The prevalence was reported about 81-153 per
100,000 persons.' These conditions can be treated
with conservative treatment, operative treatment
and minimally invasive intervention such as per-
cutaneous vertebroplasty (PVP) or kyphoplasty.
However, conservative treatments can result
in many side-effects including prolonged pain
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and disability. Furthermore, operative treatment
including vertebral instrumentation or fusion
under general anesthesia may cause several serious
complications. Percutaneous vertebroplasty is one
of the treatments of choice for OVCFs patients
and results in immediate pain relief and rapid
rehabilitation with few complications.”” The
most common indication for PVP is intractable
pain due to failure of conservative treatment.’
The definition and period of treatment to justify
failure of conservative care have not been well
defined. Even if most of the cases are improved
with conservative means, some cases which will
benefit from PVP, so have to be suffered for a
trial and failed conservative treatment. It will be
more beneficial for the patients if the chance of
failed conservative treatment and the chance to



have PVP can be predicted so the treatment
can be given earlier. However, there has been
no report which indicated the factors that may
predict chance of PVP after failure of conservative
treatment. The purpose of the present study was
to investigate predictive factors for performing
PVP after OVCFs.

MATERIALS AND METHODS

This is a retrospective study that reviewed
medical records of 56 OVCFs patients who were
admitted at Siriraj Hospital between April 2007
and March 2010. The inclusion criteria were
symptomatic osteoporotic vertebral compres-
sion fracture patients who had clinical symptoms
at the corresponding level after failed initial
conservative treatment. The exclusion criteria
were neurological deficit and the presence of
pathologic fractures such as metastasis, multiple
myeloma and infection. All patients underwent
initial conservative treatment including bed rest,
life style modification, braces and appropriate
analgesics. The indication of vertebroplasty was
painful osteoporotic vertebral compression frac-
ture which failed conservative treatment. Criteria
of conservative treatment failure was refractory
severe back pain over fractured vertebra which
was not relieved after conservative therapies for
4-6 weeks. All failed-conservative patients were
suggested for vertebroplasty. The patients who
refused vertebroplasty were admitted for further
conservative treatment. Twenty eight patients
were treated with PVP and 28 patients were treated
with conservative treatment.

Vertebroplasty was performed percuta-
neously under local anesthesia. The vital signs were
continually monitored during the procedure. The
patient was placed in a prone position. The upper
chest and pelvis were supported by pillows. Local
anesthetic agent was injected after sterile skin
preparation was performed. Then, an 11-gauge
vertebroplasty needle was inserted percutaneously
through the pedicle of the affected vertebra. The
level of vertebra and proper position of needle
placement were checked by using image inten-
sifier. Polymethyl methacrylate (PMMA) cement
was continually injected through the needle using
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a 5-mL plastic syringe and stopped when cement
filled the adequate area of the collapsed vertebral
body and then the needle was removed.

The patient’s demographic data including
gender, age, mechanism of injury, baseline activity,
number of fractures, location, morphology, degrees
of collapse and kyphotic angle were recorded.
Co-morbidity including diabetes, hypertension,
ischemic heart disease, and chronic renal disease
were recorded. Pain and functionality were evalu-
ated by using visual analog scale (VAS) and
ambulatory status, respectively. The locations of
involvement were divided into 4 levels including
thoracic (T4-T9), thoracolumbar (T10- L2), lumbar
(L3-L5) and multi-location. The SPSS version
15.0 (SPSS Inc., Chicago, IL, USA) was used for
all statistically analysis, and p-values of <0.05
were determined to be statistically significant.
Each factor comparison was performed using the
Chi-square test or Fisher’s exact test except age
which was performed using the Student’s t-test.
The risk factors were analyzed using the logistic
regression test. The odds ratios (OR) were used
to measure strength of association.

The present study was approved by the
Ethic Committee of the Faculty of Medicine Siriraj
Hospital (reference number COA Si.155/2013).

RESULTS

Fifty six patients admitted for osteoporotic
vertebral compression fracture between April 1,
2007 and March 31, 2010 who were managed
with PVP (28 cases) or conservative treatment
(28 cases) were enrolled in this study. Most of the
cases were females (85.71%). The differences in
baseline activity were not statistically significant,
but the PVP group had number of outdoor ambula-
tion without gait aids (92.9%) slightly more than
the conservative group (82.1%) (Table 1).

The common location of fracture in both
groups was thoracolumbar region. Most of the
cases were single level fracture. The wedge-
shaped fracture in the PVP group and conserva-
tive group were 75% and 67.9%, respectively
(p=0.768). The number of cases that had local
kyphotic angles more than 20 degrees were found
53.3% and 75.0%, respectively (p=0.09). Statisti-

281



TABLE 1. Demographical data and comparison of the predictive factor between PVP and conservative group.

Vertebroplasty
(N=28)

Gender

Female 25 (89.3%)
Mean age (S.D.) 73.93 (6.03)
Comorbidity 24 (85.7%)
History of previous fracture 0
Baseline of activity level

Outdoor ambulatory 26 (92.9%)

without gait aids
Outdoor ambulatory 2 (7.1%)

with gait aids
Number of fracture

1 site 23 (82.1%)

> 2 sites 5(17.9%)
Location of fracture

Thoracic 5(17.9%)

TL junction 16 (57.1%)

Lumbar 3(10.7%)

Multi location 4 (14.3%)
Fracture morphology

Wedge 21 (75.0%)

Biconcave 7 (25.0%)
Fracture collapse

>40% 26 (92.9%)
Kyphotic angle

>20 degrees 15 (53.6%)

cally significant differences in number of severe
fracture collapses (>40%) cases were observed
between the PVP group (92.9%) and conservative
treatment group (53.6%) (p=0.002). No periopera-
tive complications of vertebroplasty was reported
such as neural tissue compression, infection or
embolism. The back pain was improved in all
patients.

Using logistic regression, the two groups
were not statistically significantly different with
regard to gender, age, fracture morphology, num-
ber of fractures, location of fracture, mechanism
of trauma and kyphotic angle (p>0.05).

DISCUSSION

Vertebroplasty demonstrated a rapid sig-
nificant pain relief, decreasing use of analgesics,
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Conservative group Odd ratio p-value
(N=28) (95 %CI)
23 (82.1 %) 1.81 (0.40 - 8.44) 0.705
70.54 (10.05) 0.133
16 (57.1%) 4.50(1.23-16.45) 0.018
5(17.9%) 0.45(0.33-0.61) 0.051
23 (82.1%) 2.83(0.50-15.99)  0.422
5(17.9%)
20 (71.4%) 0.54 (0.15-1.93) 0.528
8 (28.6%)
0
17 (60.7%)
5(17.9%)
6 (21.4%)
19 (67.9%) 1.42 (0.44 — 4.56) 0.768
9(32.1%)
15 (53.6%) 11.27 (2.23 - 56.86)  0.002
21 (75.0%) 0.39 (0.12-1.19) 0.094

increasing mobility and improved the quality of
life. Pain relief after PVP is not only immediate,
but also is sustained for at least a year when
compared with the conservative treatment.” "
This intervention leads to early mobilization and
avoidance of conservative therapy complication
including immobilization syndrome.'® Liu et al,
reported that pain relief in the PVP group was
greater than that of the conservative group at 3, 6,
and 12 months."” However, several studies have
reported no beneficial effect of vertebroplasty
compared with a sham procedure.”” The better
results after PVP can be expected in patients with
American Society of Anesthesiologists class 1, the
vertebral body height loss is less than 70% and
when the level managed is confirmed by magnetic
resonance imaging.”” More severe focal back
pain, high uptake bone scan, and the lower mean



T-score were related to the better pain relief fol-
lowing PVP.” There has been no previous study
which demonstrated the factors which predict the
chance of vertebroplasty in OVCFs. This study
found that patients who presented with OVCFS
collapse >40% had higher chance to undergo PVP.
Another interesting finding from the present study
was the kyphotic angle, which was lower in the
PVP group than the conservative group. However,
this factor is insignificant as an independent
risk factor while the other factors failed to show
statistical significance.

The present study had few limitations.
Since the study design was a retrospective study,
there has been selection bias due to non-randomi-
zation. The surgery was performed by many
surgeons, which resulted in various preferences
and thresholds of intervention. Finally, this study
was conducted in only a single center and has
small number of enrolled cases. Further prospec-
tive systematic multicenter trials intended to
investigate other risk factors are needed.

CONCLUSION

The findings from the present study
imply that OVCF patients with severe collapse
(>40%) are more likely to be treated by using PVP.
However, the presented data fail to demonstrate
statistically significant correlation between chance
of PVP and other factors including demographic
data and degrees of kyphosis. Since the sample
size was small, further prospective systematic
multicenter trials intended to investigate other
risk factors are needed.

ACKNOWLEDGMENTS

This research was funded by the Faculty of
Medicine Endowment Fund, Faculty of Medicine
Siriraj Hospital, and Mahidol University. The
authors would like to thank Mr. Harit Pumsawai
for his assistance in statistical analysis and sup-
port from the staff of the Orthopaedic Research
unit is also gratefully acknowledged.

Siriraj Med J, Volume 67, Number 6, November-December 2015

10.

11.

12.

13.

REFERENCES

Mathis JM, Barr JD, Belkoff SM, Barr MS, Jensen ME,
Deramond H. Percutaneous vertebroplasty: a developing
standard of care for vertebral compression fractures. AJNR.
2001;22:373-81.

Deramond H, Depriester C, Galibert P, Le Gars D. Percu-
taneous vertebroplasty with polymethylmethacrylate.
Technique, indications, and results. Radiol Clin North
Am. 1998 May;36(3):533-46.

Diamond TH, Champion B, Clark WA. Management of
acute osteoporotic vertebral fractures: a nonrandomized
trial comparing percutaneous vertebroplasty with conser-
vative therapy. Am J Med. 2003 Mar;114(4):257-65.
Guglielmi G, Andreula C, Muto M, Gilula LA. Percutaneous
vertebroplasty: indications, contraindications, technique,
and complications. Acta Radiol. 2005 May;46(3):256-68.
Moreland DB, Landi MK, Grand W. Vertebroplasty:
techniques to avoid complications. Spine J. 2001 Jan- Feb;1
(1):66-71.

Uppin AA, Hirsch JA, Centenera LV, Pfiefer BA, Pazianos
AG, Choi IS. Occurrence of new vertebral body fracture
after percutaneous vertebroplasty in patients with steopo-
rosis. Radiology. 2003 Jan;226(1):119-24.

Alvarez L, Alcaraz M, Perez-Higueras A, Granizo JJ, de
Miguel I, Rossi RE, et al. Percutaneous vertebroplasty:
functional improvement in patients with osteoporotic com-
pression fractures. Spine (Phila Pa 1976). 2006 May 1;31
(10):1113-18.

Chen D, An ZQ, Song S, Tang JF, Qin H. Percutaneous
vertebroplasty compared with conservative treatment in
patients with chronic painful osteoporotic spinal fractures.
J Clin Neurosci. 2014 Mar;21(3):473-77.

Cortet B, Cotten A, Boutry N, Flipo RM, Duquesnoy B,
Chastanet P, et al. Percutaneous vertebroplasty in the
treatment of osteoporotic vertebral compression fractures:
an open prospective study. J Rheumatol. 1999 Oct;26(10):
2222-28.

Diamond TH, Champion B, Clark WA. Management
ofacute osteoporotic vertebral fractures: a nonrandomized
trial comparing percutaneous vertebroplasty with conser-
vative therapy. Am J Med. 2003 Mar;114(4):257-56.
Farrokhi MR, Alibai E, Maghami Z. Randomized con-
trolled trial of percutaneous vertebroplasty versus optimal
medical management for the relief of pain and disability
in acute osteoporotic vertebral compression fractures.
J Neurosurg Spine. 2011 May;14(5):561-69.

Klazen CA, Lohle PN, de Vries J, Jansen FH, Tielbeek
AV, Blonk MC, et al. Vertebroplasty versus conservative
treatment in acute osteoporotic vertebral compression
fractures (Vertos II): an open-label randomised trial.
Lancet. 2010 Sep 25;376(9746):1085-92.

Wang HK, Lu K, Liang CL, Weng HC, Wang KW,
Tsai YD, et al. Comparing clinical outcomes following
percutaneous vertebroplasty with conservative therapy for
acute osteoporotic vertebral compression fractures. Pain
Med. 2010 Nov;11(11):1659-65.

283



14.

15.

16.

17.

284

Do HM, Kim BS, Marcellus ML, Curtis L, Marks MP.
Prospective analysis of clinical outcomes after percuta-
neous vertebroplasty for painful osteoporotic vertebral
body fractures. AINR Am J Neuroradiol. 2005 Aug;26(7):
1623-28.

Shi MM, Cai XZ, Lin T, Wang W, Yan SG. Is there really
no benefit of vertebroplasty for osteoporotic vertebral
fractures? A meta-analysis.Clin Orthop Relat Res. 2012
Oct;470(10):2785-99.

Kobayashi K, Shimoyama K, Nakamura K, Murata K.
Percutaneous vertebroplasty immediately relieves pain
of osteoporotic vertebral compression fractures and
prevents prolonged immobilization of patients. Eur Radiol.
2005 Feb;15(2):360-67.

LiuJ, Li X, Tang D, Cui X, Yao M, Yu P, et al. Comparing
pain reduction following vertebroplasty and conservative

18.

19.

20.

treatment for osteoporotic vertebral compression fractures:
ameta-analysis of randomized controlled trials. Pain Physi-
cian. 2013 Sep-Oct;16(5):455-64.

Buchbinder R, Osborne RH, Ebeling PR, Wark JD,
Mitchell P, Wriedt C, et al. A randomized trial of vertebro-
plasty for painful osteoporotic vertebral fractures. N Engl
J Med. 2009 Aug 6;361(6):557-68.

Alvarez L, Perez-Higueras A, Granizo JJ, de Miguel I,
Quinones D, Rossi RE. Predictors of outcomes of percu-
taneous vertebroplasty for osteoporotic vertebral fractures.
Spine (Phila Pa 1976). 2005 Jan 1;30(1):87-92.

Ryu KS, Park CK. The prognostic factors influencing on
the therapeutic effect of percutaneous vertebroplasty in
treating osteoporotic vertebral compression fractures. J
Korean Neurosurg Soc. 2009 Jan;45(1):16-23.



