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Kyphoplasty vs conservative treatment:
a case-control study in 110 post-menopausal
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Abstract. – OBJECTIVE: Osteoporosis is a
highly prevalent disease worldwide. Consequences of vertebral osteoporotic fractures include pain and progressive vertebral collapse
resulting in spinal kyphosis, decreased quality
of life, disability and mortality. Minimally invasive
procedures represent an advance to the treatment of osteoporotic VCFs. Despite encouraging
results reported by many authors, surgical intervention in an osteoporotic spine is fraught with
difficulties. Advanced patients age and comorbidities are of great concern.
PATIENTS AND METHODS: We designed a
retrospective case-control study on 110 postmenopausal women consecutively visited at our
institution. Study population was split in a surgical and a conservative cohort, according to the
provided treatment.
RESULTS: Kyphoplasty treated patients had
lower back pain VAS scores at 1 month as compared with conservatively treated patients (p <
0.05). EQ5D validated questionnaire also showed
a better quality of life at 1 month for surgically
treated patients (p < 0.05). SF-12 scores showed
greater improvements at 1 month and 3 months
with statistically significant difference between
the two groups just at 3 months (p < 0.05). At 12
months, scores from all scales were not statistically different between the two cohorts, although
surgically treated patients showed better trends
than conservatively treated patients in pain and
quality of life. Kyphoplasty was able to restore
more than 54.55% of the original segmental
kyphosis, whereas patients in conservative cohort lost 6.67% of the original segmental kyphosis on average.
CONCLUSIONS: Kyphoplasty is a modern
minimal invasive surgery, allowing faster recovery than bracing treatment. It can avoid the deformity in kyphosis due to VCF. In fact, the risk
to develop a new vertebral fracture after the first
one is very high.
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Introduction
Osteoporosis is a highly prevalent and one of
the most debilitating and costly chronic diseases
worldwide. In 2000, there were 1.4 million osteoporotic VCFs worldwide, and Europe and Americas accounted for 51% of them1,2. VCFs are a leading cause of disability and morbidity in postmenopausal women3. The consequences of these
fractures include pain and, in many cases, progressive vertebral collapse with resultant spinal kyphosis. Most of patients experiencing osteoporotic
VCFs remain asymptomatic or minimally symptomatic; however, a large part of these patients do
experience significant pain, resulting in decreased
quality of life, disability and mortality4. Conventional medical treatment for these patients includes pain medication, pharmacological treatment, activity limitation and bracing5-7. Some authors suggest that could be possible to predict a
new VFC using a risk scoring system based on
factors that are potentially significant predictors of
fragility VCFs. It would be very essential for clinicians to gauge accurately the risk of vertebral
fragility fractures. According to these authors, patients with higher scores should be assigned to
more strict follow-up programs and to more intensive risk-reduction programs8. Minimally invasive
procedures, namely kyphoplasty and vertebroplasty, represent a recent advance to the treatment of
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osteoporotic VCFs. Minimally invasive surgical
techniques had been developed with the purpose
to give a mechanical support to the vertebral plate,
to obtain an immediate fracture stabilization, to
mobilize the patient the day after, to reduce disability and costs related to VCFs9. The two main
objectives of minimally invasive procedures are to
address pain and deformity associated with these
fractures10. Despite encouraging results reported
by many authors, surgical intervention in an osteoporotic spine is fraught with difficulties. Advanced
patients age and the presence of comorbidities are
of great concern. Moreover, kyphoplasty does not
come without increasing in risks for patients and
costs for health care systems11-13. Some authors
claimed for more risk-benefit and efficacy assessment studies14-16.
The aim of this study is to compare effects in
terms of recovery and quality of life and to compare deformity prevention efficacy of kyphoplasty and conservative treatment in post-menopausal
women with an osteoporotic VCF and to provide
an efficacy assessment of kyphoplasty as compared with standard conservative treatment in
post-menopausal women (bracing immobilization).

Patients and Methods
Data for this study were obtained from our institutional patient database. One-hundred ten
consecutive post-menopausal women who visited
our outpatient clinic for spinal osteoporosis from
September 2010 to December 2012 were enrolled. Enrollment criteria were the following:
(1) diagnosis of post-menopausal osteoporosis
according to National Osteoporosis Foundation
(NOF) guidelines, (2) presence of a recent (< 2
weeks) symptomatic fragility VCF at the enrollment time treated either by means of kyphoplasty
or conservative treatment, (3) no more than 2 (if
any) old VCFs with no resultant kyphotic deformity, (4) treatment start no later than 15 days
from the VCF time. Exclusion criteria were: (1)
any cause of secondary osteoporosis (including
neoplastic diseases and multiple myeloma), (2)
present or past steroid and/or immunosuppressive
therapy, (3) primary or secondary chronic (> 6
months) back pain, (4) any previous spine
surgery, (5) any other chronic pain syndrome
(Table I). Enrollment criteria were designed to
select patients who were unlikely to have chronic
back pain or any other confounding factor over-

Table I. Inclusion and exclusion criteria for enrolment.
Enrolment criteria
Post-menopausal osteoporosis
Recent (< 2 weeks) osteoporotic vertebral compression
fracture
Kyphoplasty or conservative treatment started < 15 days
after fracture time
No more than 2 (if any) previous osteoporotic vertebral
compression fractures
Exclusion criteria
Secondary osteoporosis
Present or past steroid and/or immunosuppressive therapies
Primary or secondary chronic (> 6 months) back pain
Any previous spine surgery
Any other chronic pain syndrome

lapping with back pain due to a recent VCF. Patient’s medical records and previous spinal imaging studies were thoroughly reviewed for demographical and clinical data. A VCF was defined
as a vertebral endplate wedge or crush deformity
based on lateral radiographs and a reduction of
vertebral body height > 20%. Recent fractures
were confirmed by MRI findings of marrow signal changes as previously described. Data from
VAS, SF-12, and EQ5D questionnaires were also
obtained from our database. All patients were
asked to fill in questionnaires before treatment
starting (either kyphoplasty or conservative treatment), and at 1 month, 3 months, 6 months and
12 months after treatment. Fractured vertebrae
height and segmental kyphosis were also measured as depicted in Figure 1 in all patients before treatment starting and at 12 months after
treatment. Standing lateral spine X-ray was taken

Figure 1. Schematic picture showing standard Cobb
method for calculating segmental kyphosis after a vertebral
compression fracture.
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at baseline and at 12 months and segmental
kyphosis was measured as showed in Figure 1.
Kyphoplasty procedures (Medtronic Spine LLC,
Sunnyvale, CA, USA) were performed through a
percutaneous bilateral transpedicular approach
following standard protocols. Most patients had
deep sedation with local anaesthesia, whereas
thirteen patients had their procedures under general anesthesia. Patients were dismissed from the
hospital the same day and were told to avoid lifting heavy weights. No braces were used in the
kyphoplasty treated patients. All patients enrolled
in the conservative cohort were told to use a thoraco-lumbar brace (thoraco-lumbar spinal orthosis, TLSO) for 4 months. The patients must wear
the brace 24 hours a day. After 4 months period
all patients were told to remove the brace and go
back to their usual life, all patients were also
checked for compliance and patients who wore
the brace for less than 85% of the whole treatment period were excluded.
Statistical Analysis
Patient population was split in a kyphoplasty
cohort (52 patients; median age, 68.9 years;
range 64-80 years) and a conservative treatment
cohort (58 patients; range 62-84 years, mean age
70.2). Cohorts were checked for statistical homogeneity at baseline. The Student t-test for unpaired data was used for comparison of continuous data between cohorts. The χ 2 method or
Fisher test was used to compare categorical vari-

ables, as appropriate. The repeated measures
analysis of variance test (ANOVA) was used to
detect any overall differences between the two
treatment cohorts. We also used the t-test to compare the calculated means at each time point. Data were analyzed with SPSS statistic software,
version 17 (SPSS, Chicago, IL, USA).

Results
One-hundred ten osteoporotic postmenopausal women were enrolled in the study.
The mean age of the patient population was
69.5 years, range 62-84 years; a total of 52
kyphoplasty procedures were performed on a
total of 52 patients (ange 64-80 years, mean
age 68.9 years); 58 patients received conservative treatment (range 62-84 years , mean age
70.2). Table II shows demographic and clinical
characteristics of the two cohorts, Figure 2
shows fractures level distribution among patients in the surgery and conservative cohorts.
The two cohorts had similar baseline characteristics, as showed by p values in Table II. Both
groups show a peak distribution at thoracolumbar junction. Back pain, as assessed by VAS
score, decreased 5.52 points in kyphoplasty
group at 1 month, whereas patients in conservative group had a 2.13 points decrease in the
same time period (p < 0.01). Figure 3 also
shows a decreasing trend of VAS scores for
both treatment groups at later time points up to

Table II. Demographic and clinical characteristics of patients in the kyphoplasty and conservative treatment cohorts.

Variable

Kyphoplasty
cohort
(n = 52)

Conservative
treatment cohort
(n = 58)

Age
BMI (kg/m2)
Smoking habit (yes/no), no. (%)
Alcohol consumption (> 2 units/week), no. (%)
Patients with previous old fractures
One (percentage)
Two (percentage)
Old fractures location
Thoracic (T5-T9) (percentage)

68.9 (5.98)
24.25 (3.15)
24 (46.1)
7 (13.4)

70.2 (5.69)
23.91 (4.35)
26 (44.8)
10 (17.2)

32 (61%)
11 (21%)

34 (58%)
13 (22%)

4 (9.6%)

Thoracolumbar junction (T10-L2) (percentage)
Lumbar (L3-L5) (percentage)

25 (58.1%)
14 (32.5%)

5 (Table I. Inclusion
and exclusion criteria
for enrolment 10.6%)
28 (59.6%)
14 (29.7%)

Results are shown as mean (SD) unless stated otherwise.
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p value
0.21
0.11
0.14
0.76
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Figure 2. Fractures distribution in kyphoplasty treated and conservative treatment cohorts.

12 months. No statistically significant difference was observed between the two groups in
VAS scores at 12 months, although kyphoplasty
treated patients showed lower scores than conservative treated patients. Group calculated
means and standard deviations are shown for
kyphoplasty and conservative treatments. Compared with controls, the kyphoplasty group had
greater improvements in quality of life as assessed by the validated EQ5D questionnaire
from baseline to 1 month (p < 0.01). At 12
months, both groups showed similar quality of
life scores, although conservative treatment
group patients showed a constant increase of
their scores from 3 months to 12 months. Both
mental and physical SF-12 components improved in kyphoplasty and conservative group
across the 12 months time period. Patients assigned to kyphoplasty had slightly greater improvements than controls for both physical and
mental scores at 1 month and 3 months time
points. The difference was statistically significant between the two groups at 3 months (p <
0.05). Kyphosis analysis showed a 54.55% increase in angular values for kyphoplasty treated
patients at 12 months, whereas patients treated
conservatively had a 6.67% decrease over their

kyphosis angles at enrollment time (p < 0.001).
No major adverse events were recorded among
patients treated with kyphoplasty. Cement leak
occurred in 2 (3.4%) patients, but none of them
needed emergency decompression surgery or
any other treatment.

Discussion
Data from this case-control study showed
that kyphoplasty improved quality of life and
segmental kyphosis, and reduced pain at 1
month after the procedure as compared with
standard conservative treatment17. Differences
in every score system were bigger between the
two groups at 1 month after treatment and SF12
physical component showed a statistical difference at 3 months after treatment. At 12 months
no statistically significant difference was observed between the two groups, most probably
due to the physiological fracture healing
process. At the enrollment time all patients had
a substantially decreased quality of life and
high back pain VAS scores (7.75 and 7.72 for
kyphoplasty and conservative treatment group,
respectively). Patients treated with kyphoplasty
4001
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Figure 3. VAS score, EQ5D and SF-12 scores at baseline and after kyphoplasty or conservative treatment.
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Conclusions
Kyphoplasty seems to be a safe and effective
procedure in reducing back pain due to painful
VCF22. The kyphosis restoring effect is also extremely interesting and can be achieved only in
the first days after fracture time.

p < 001

% change in segmental kyphosis

had a 71.2% drop in their pain scores at 1
month, whereas patients treated conservatively
had only a 26.9% drop at the same time. Our
findings are consistent with previous reported
data and confirm the prominent pain relieving
effect of kyphoplasty 18,19. Although ANOVA
analysis showed a significant decreasing trend
in pain scores for both procedures at 12
months, we could not observe any significant
difference at 12 months. We observed similar
results for the EQ5D quality of life questionnaire and even SF-12 mental and physical components did not show any difference between
treatments at 12 months. Moreover, kyphoplasty proved to restore segmental kyphosis to
54.55%. Calculated means and standard deviations are shown for both groups. Although conservative treatment showed slower improvements in pain and quality of life scores, it was
largely inefficient in restoring segmental
kyphosis. It is worth noting that kyphoplasty is
effective in restoring segmental kyphosis only
when performed no later than 30 days from the
fracture time20,21.

Kyphoplasty

Conservative treatment

Figure 4. Percent change in segmental kyphosis at 12
months after kyphoplasty or conservative treatment.

Kyphoplasty vs conservative treatment

–––––––––––––––––-––––
Conflict of Interest

The Authors declare that there are no conflicts of interest.

References
1) CONSENSUS DEVELOPMENT STATEMENT. Who are candidates for prevention and treatment for osteoporosis? Osteoporos Int 1997; 7: 1-6.
2) JOHNELL O, KANIS JA. An estimate of the worldwide
prevalence and disability associated with osteoporotic fractures. Osteoporos Int 2006; 17: 17261733.
3) IQBAL MM, SOBHAN T. Osteoporosis: a review. Mo
Med 2002; 99: 19-24.
4) GOLD DT. The clinical impact of vertebral fractures: quality of life in women with osteoporosis.
Bone 1996; 18(3 Suppl): 185S-189S.
5) LYRITIS GP, MAYASIS B, TSAKALAKOS N, LAMBROPOULOS A,
GAZI S, KARACHALIOS T, TSEKOURA M, YIATZIDES A. The
natural history of the osteoporotic vertebral fracture. Clin Rheumatol 1989; 8(2 Suppl): 66-69.
6) PRATHER H, WATSON JO, GILULA LA. Nonoperative
management of osteoporotic vertebral compression fractures. Injury 2007; 38(3 Suppl): S40-48.
7) PARK YS, KIM HS. Prevention and treatment of multiple osteoporotic compression fracture. Asian
Spine J 2014; 8: 382-390.
8) NASTO LA, FUSCO A, COLANGELO D, MORMANDO M, DI
GIACOMO G, ROSSI B, DE MARINIS L, LOGROSCINO CA,
POLA E. Clinical predictors of vertebral osteoporotic fractures in post-menopausal women: a crosssectional analysis. Eur Rev Med Pharmacol Sci
2012; 16: 1227-1234.
9) BRÒDANO GB, COLANGELI S, BABBI L, GASBARRINI A,
BANDIERA S, TERZI S, GRIFFONI C, DI FIORE M, BORIANI
L, CORGHI A, BORIANI S. Osteoporotic vertebral fractures: a disabling and expensive disease of our
century. A minimally invasive surgical technique
to reduce the pain, the hospitalization, and restore the function. Eur Rev Med Pharmaco Sci
2011; 15: 1473-1477.
10) GARFIN SR, YUAN HA, REILEY MA. New technologies
in spine: kyphoplasty and vertebroplasty for the
treatment of painful osteoporotic compression
fractures. Spine 2001; 26: 1511-1515.
11) MEHIO AK, LERNER JH, ENGELHART LM, KOZMA CM,
SLATON TL, EDWARDS NC, LAWLER GJ. Comparative
hospital economics and patient presentation: vertebroplasty and kyphoplasty for the treatment of
vertebral compression fracture. AJNR Am J Neuroradiol 2011; 32: 1290-1294.

12) JARVIK JG, KALLMES DF. Point of view. Efficacy of
vertebroplasty and kyphoplasty. Spine 2009; 34:
613-614.
13) STEVENSON M, GOMERSALL T, LLOYD JONES M, RAWDIN
A, HERNÁNDEZ M, DIAS S, WILSON D, REES A. Percutaneous vertebroplasty and percutaneous balloon
kyphoplasty for the treatment of osteoporotic vertebral fractures: a systematic review and cost-effectiveness analysis. Health Technol Assess
2014; 18: 1-290.
14) KALLMES DF, COMSTOCK BA, HEAGERTY PJ, TURNER JA,
W ILSON DJ, D IAMOND TH, E DWARDS R, G RAY LA,
STOUT L, OWEN S, HOLLINGWORTH W, GHDOKE B, ANNESLEY-WILLIAMS DJ, RALSTON SH, JARVIK JG. A randomized trial of vertebroplasty for osteoporotic
spinal fractures. N Engl J Med 2009; 361: 569579.
15) W EINSTEIN JN. Balancing science and informed
choice in decisions about vertebroplasty. N Engl J
Med 2009; 361: 619-621.
16) DE KONG L, MENG LC, SHEN Y, WANG LF, WANG P,
SHANG ZK. Effect of shape and severity of vertebral fractures on the outcomes of kyphoplasty. Acta Orthop Belg. 2013; 79: 565-571.
17) GIANNOTTI S, CARMASSI F, BOTTAI V, DELL'OSSO G, GAZZARRI F, GUIDO G. Comparison of 50 vertebral compression fractures treated with surgical (kyphoplasty) or non surgical approach. Clin Cases Miner Bone Metab 2012; 9: 184-186.
18) LEDLIE JT, RENFRO M. Balloon kyphoplasty: one-year
outcomes in vertebral body height restoration,
chronic pain, and activity levels. J Neurosurg
2003; 98(1 Suppl): 36-42.
19) VAN MEIRHAEGHE J, BASTIAN L, BOONEN S, RANSTAM J,
TILLMAN JB, WARDLAW D; ON BEHALF OF THE FREE INVESTIGATORS. A Randomized trial of balloon kyphoplasty and non-surgical management for treating
acute vertebral compression fractures: vertebral
body kyphosis correction and surgical parameters. Spine 2013; 38: 971-983.
20) VOGGENREITER G. Balloon kyphoplasty is effective in
deformity correction of osteoporotic vertebral
compression fractures. Spine 2005; 30: 28062812.
21) PRADHAN BB, BAE HW, KROPF MA, PATEL VV, DELAMARTER RB. Kyphoplasty reduction of osteoporotic
vertebral compression fractures: correction of local kyphosis versus overall sagittal alignment.
Spine 2006; 31: 435-441.
22) TOLBA R, BOLASH RB, SHROLL J, COSTANDI S, DALTON
JE, Sanghvi C, Mekhail N. Kyphoplasty increases
vertebral height, decreases both pain score and
opiate requirements while improving functional
status. Pain Pract 2014; 14: E91-97.

4003

