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Abstract
Objective Little is known about the natural course of
pain from vertebral compression fractures (VCF). In this
study we evaluated the pain course in conservatively
treated patients with back pain and a VCF on the spine
radiograph.
Materials and methods Between May 2007 and November
2008, 169 patients with back pain referred by the general
practitioner for spine radiographs and with a VCF were
requested to participate in this follow-up study. Base line
questionnaires about visual analogue scale (VAS) score,
type of treatment and use of osteoporosis medication were
filled in by 82 patients. Questionnaires were repeated at
6 weeks, and at 3, 6 and 12 months. Significant pain relief
was defined as a decrease in VAS score of 50 % or more
from baseline.
Results At baseline, mean VAS score in 82 patients was
6.9 (SD 2.0). Significant pain relief at 12 months was
reported by 44 patients (54 %) while in 38 patients
(46 %) pain relief was insufficient. No predictors for pain
relief could be identified. Patients with insufficient pain
relief at 12 months used significantly more analgesics and
in these patients physiotherapy did better than other types
of therapy.
Conclusion More than half of conservatively treated patients
with back pain and VCF had sufficient pain relief at
12 months with most pain decrease in the first 3 months.
However, a substantial proportion of patients still reported
disabling pain. There were no predictors for the development

of chronic pain. Patients with continuing pain ≥3 months
after diagnosis of VCF may be candidates for vertebroplasty.
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Introduction

Vertebral compression fractures (VCFs) are an important
health concern in the elderly population. VCFs are the most
common fractures in patients with osteoporosis and these
fractures are associated with an increased incidence of mor-
tality, morbidity and reduced health status [1–5].

The vast majority of patients presenting with a VCF are
treated by the general practitioner with conservative thera-
py. This may include a range of therapies, such as bed rest,
analgesics, physiotherapy and sometimes bracing. However,
little is known about the frequency of these therapies and
its effect on pain [5].

Minimally invasive techniques, such as percutaneous
vertebroplasty and kyphoplasty, may be performed in a
selected group of patients [6–14]. Indications for these
minimally invasive techniques partly depend on the knowl-
edge about the natural course of a VCF. In some studies it
is assumed that 10–20 % of patients with a symptomatic
osteoporotic VCF will eventually develop chronic pain
[15].

In patients with pain and the radiographic diagnosis of
VCF, little is known about the frequency and type of
conservative therapies that are instigated in general practice
and its effect on pain. In this study, we followed patients
with back pain referred by the general practitioner for spine
radiographs and with a VCF identified on the X-ray. The
primary aim of this prospective follow-up study was to
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determine the natural course of pain in a large cohort of
symptomatic patients with a VCF. The secondary aim was
to assess the type of conservative therapy prescribed by the
general practitioner and its effect on the pain.

Materials and methods

This study was approved by the Institutional Review Board
and written patient informed consent was obtained.

Patients

Between May 2007 and November 2008, enrolment of
patients took place in three large teaching hospitals in the
Netherlands. Patients referred by their general practitioner
for a spine radiograph and with the diagnosis of VCF on
these X-rays were asked to fill in a short questionnaire
regarding the presence, severity and duration of pain. In-
clusion criteria for this study were:

1. VCF on spine radiograph
2. Age ≥50 years
3. Back pain for 6 weeks or more
4. Visual analogue scale (VAS) score ≥5
5. Conservative therapy

Dementia was an exclusion criterion. Eligible patients re-
ceived a more comprehensive baseline questionnaire within
1 week of the spine radiograph regarding VAS score and
type of conservative treatment. Patients who did not return
these questionnaires were contacted by telephone to recon-
sider participation. If necessary, a medical student helped
with filling in the forms.

Follow-up

The patients included received additional questionnaires at
6 weeks, and at 3, 6 and 12 months. These questionnaires
contained a VAS score, questions on the type of treatment
during the previous period and use of osteoporosis medi-
cation. The VAS score ranged from 0 (no pain) to 10
(worst pain ever). Use of pain medication was classified
into an ordinal variable: (0) no pain medication, (1) para-
cetamol, (2) non-steroidal anti-inflammatory agents
(NSAID), and (3) opiate derivatives.

Statistical analysis

Significant pain relief was defined as a decrease in VAS
score of 50 % or more. Univariate logistic regression anal-
ysis was used to assess a possible relation between pain
relief and the following factors: age, gender, duration of
back pain at baseline and baseline VAS score. Potential

predictors of the VAS score and significant pain relief were
examined using a (stepwise) multiple linear regression mod-
el. Chi-squared test was used to correlate significant pain
relief at 12 months with the use of pain medication. Statis-
tics were calculated using MedCalc (Mariakerke, Belgium).

Table 1 Baseline characteristics of patients with back pain and a verte-
bral compression fracture (VCF) on the spine radiograph

Characteristic Statistic

Number of patients 82

Mean age in years 73.5 (range 53–93)

Female 51 (61 %)

Mean duration of pain (weeks) 21.6 (range 6–104)

Mean initial visual analogue scale score 6.9 (range 5–10)

73 patients
6 weeks questionnaires

3 no response
2 declined further participation
1 died

67 patients
3 months questionnaires

82 patients
baseline information

4 no response
3 declined further participation
2 died

4 declined further participation
1 no response

169 approached to participate

33 no response
32 declined participation
17 VAS < 5
3 dementia
1 percutaneous vertebroplasty
1 died 

62 patients
6 months questionnaires

4 declined further participation

58 patients 
12 months questionnaires

Fig. 1 Flow chart of the patients included
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Results

One hundred sixty-nine patients filled in the short primary
questionnaire. There were 34 non-responders, 32 declined
participation, 17 had a VAS score <5, 3 had dementia, 1
was planned for percutaneous vertebroplasty and 1 died.
Ultimately, 82 patients were included at baseline and form
the basis of this study. Figure 1 shows the patient flow chart.
Baseline characteristics of the patients enrolled are sum-
marised in Table 1.

Changes in VAS scores

At baseline the mean VAS score was 6.9 (SD 2.0). Figure 2
shows the mean VAS score over time. A significant de-
crease in pain scores occurred, particularly in the first
3 months (p <0.05), while thereafter the decrease in pain
scores was minimal. None of the baseline factors predicted
the VAS score at 12 months.

Significant pain relief

Forty-four patients (54 %) had significant pain relief at
12 months, while 38 patients (46 %) did not. Figures 3, 4, 5
show the mean VAS score over time for the two groups.

Type of treatment

Table 2 shows the type of treatment patients received
from the general practitioner at baseline. Analgesics were
the most frequent treatment for subacute VCFs. After
12 months, 41 % of patients still used analgesics. Of patients
with insufficient pain relief at 12 months, 83 % still used
pain medication. In patients with significant pain relief this
was 17 %. This difference in use of pain medication be-
tween the two groups at 12 months was statistically signif-
icant (P=0.012). At baseline 44 out of 82 (54 %) patients
had osteoporosis medication. This percentage gradually in-
creased to 38 out of 58 patients (66 %) at 12 months.

0

1

2

3

4

5

6

7

8

9

10

0 6 weeks 3 months 6 months 12 months

Time

VAS

Fig. 2 Mean VAS score over
time for 82 patients with
conservatively treated back pain
and a vertebral compression
fracture (VCF) on the spine
radiograph
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Fig. 3 Mean VAS score over
time for 38 patients with
insufficient pain relief at
12 months (solid line) and for 44
patients with significant pain
relief at 12 months (dotted line)
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Discussion

In this study we found that the natural course of pain in
conservatively treated patients with back pain and a VCF
on the spine radiograph is basically bidirectional: about half
of patients had insufficient pain relief at 12 months while
in the other half pain decreased progressively, particularly
during the first 3 months and this trend was sustained
during the first year of follow-up. Analgesics medication
was the most frequent treatment. Patients with insufficient
pain relief used significantly more analgesics after
12 months. In patients with insufficient pain relief during
follow-up, physiotherapy as the only therapy did better than
other types of conservative therapy. In patients with pain
relief, this was independent of the type of therapy (physio-
therapy, medication or both). We were unable to detect
predictors for both significant and insufficient pain relief
at follow-up. Factors like age, baseline VAS score, fracture
location, type and number of fractures, duration of pain at
baseline and others failed to predict pain relief in stepwise
logistic regression models. At baseline about half of the

patients used osteoporosis medication and this increased to
about two thirds of patients at 12 months. Our study has
several limitations. VCF was diagnosed on a spine radio-
graph, but it was uncertain whether this VCF was the cause
of pain and also the age of the VCF was not known. No
physical examination, magnetic resonance imaging (MRI),
or bone densitometry was performed. Sometimes, and es-
pecially in non-acute VCFs, it is difficult to distinguish
between other causes of back pain, such as degenerative
disease, spinal stenosis, facet arthropathy, sacroiliac joint
dysfunction, and muscular pain. However, we primarily
aimed to study the course of pain in this particular patient
population in general practice. Another limitation is the
lack of follow-up imaging to detect possible new VCFs.

In a previous study [15], we also found that a substan-
tial proportion (40 %) of conservatively treated patients
with acute VCFs still had disabling pain after 1 year,
despite the higher class of pain medication used at various
intervals. Optimal pain medication and supportive therapy
were apparently not sufficient for pain relief in a large
proportion of these conservatively treated patients. On the
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Fig. 4 Mean VAS score over
time for 38 patients with
insufficient pain relief at
12 months with respect to
different conservative therapies
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time for 44 patients with
significant pain relief at
12 months with respect to
different conservative therapies
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other hand, 60 % of patients had sufficient pain relief with
conservative therapy, almost all within 3 months of the
acute fracture. Also in this study we could not find any
predictors for the development of chronic pain. In particu-
lar, baseline pain scores, number of fractures, and the
degree or shape of vertebral compression had no influence
on the development of chronic pain.

In the natural history of pain after an acute vertebral
compression fracture, the time point of 3 months may be
of clinical significance. There is no consensus in the litera-
ture about the best timing for minimally invasive techniques.
According to this study combined with the results of the
VERTOS II trial [15], patients with continuing pain at
3 months may be candidates for vertebroplasty.

The effectiveness of vertebroplasty is currently under
debate. Most results are based on retrospective studies.
Recently, 3 randomized controlled trials concerning
vertebroplasty have been published with conflicting results
[12–14]. Investigators in 2 trials [13, 14] concluded that
there is no benefit to vertebroplasty over a sham placebo
procedure involving the injection of local anaesthetic
into the area adjacent to the fracture. In the study by
Buchbinder et al. [14] 78 patients with 1 or 2 painful
osteoporotic VCFs were randomized to receive either
vertebroplasty or a sham procedure, which included infil-
tration of anaesthetic into the pedicular periosteum. The
primary measured outcome was overall pain at 3 months.
Despite significant reductions in overall pain in both
groups, there was no significant advantage of vertebroplasty
over the sham procedure.

In the study by Kallmes et al. [13] 131 patients with one
to three painful osteoporotic VCFs were randomized to
undergo either vertebroplasty or a simulated sham proce-
dure, which included infiltration of anaesthetic into the
periosteum of the posterior lamina. The primary outcomes
were RMD scores and average pain intensity during the
preceding 24 h at 1 month. Treatment-group crossover was
permitted at 1 month. At this time, there was no significant
difference between the two groups in either the RMD score
or the pain rating. In the third trial, VERTOS II [12]
vertebroplasty was compared with optimal conservative
treatment in 202 patients with VCFs and bone oedema on

MR imaging, back pain for ≤6 weeks, and a VAS score for
pain of ≥5. The primary outcome was pain relief at 1 month
and 1 year. The authors concluded that in a subgroup of
patients with acute osteoporotic vertebral compression frac-
tures and persistent pain, vertebroplasty is effective and safe.
Pain relief after vertebroplasty is immediate, is sustained for
at least a year, and is significantly greater than that achieved
with conservative treatment, and at an acceptable cost.

Other than the lack of blinding in VERTOS II, the most
important difference between the two sham studies and
VERTOS II is patient selection. In the sham studies, both
acute and chronic fractures were included, while in
VERTOS II, only acute fractures were eligible. In addition,
bone oedema in the affected vertebra was not a consistent
inclusion criterion in the sham studies. The sham studies
lacked a control group without intervention. The discordant
results from the sham studies, on the one hand, and
VERTOS II, on the other hand, have incited much debate.
Apparently, clinicians still do not know how to best treat
their patients. Medical societies understand the need for
further randomised trials to support treatment decisions.
Until then, on the basis of our findings, we believe it is
justified to offer vertebroplasty to patients with compres-
sion fractures with insufficient pain relief after 3 months of
conservative treatment.

Conclusion

More than half of conservatively treated patients with back
pain and a VCF had sufficient pain relief at 12 months,
particularly during the first 3 months. However, after 1 year,
a substantial proportion of patients still reported disabling
pain. There were no predictors for the development of chron-
ic pain. Patients with continuing pain ≥3 months after diag-
nosis of the fracture may be candidates for invasive therapy
such as vertebroplasty.
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Table 2 Types of conservative
treatments at baseline and follow-
up for patients with back pain and
a VCF on the spine radiograph

Treatment Baseline (%) 6 weeks (%) 3 months (%) 6 months (%) 12 months (%)

Analgesics 60/82 (73) 48/73 (66) 34/67 (51) 30/62 (48) 24/58 (41)

Physiotherapy 30/82 (37) 15/73 (21) 13/67 (19) 8/62 (13) 10/58 (17)

Brace 13/82 (16) 6/73 (8) 3/67 (4) 1/62 (2) 2/58 (3)

Bed rest 3/82 (4) 2/73 (3) 2/67 (3) 0/62 (0) 0/58 (0)

Osteoporosis medication 44/82 (54) 44/73 (60) 42/67 (63) 41/62 (66) 38/58 (66)
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