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Abstract: By a long term follow-up, we evaluated the effects of conservative treatment for refracture of cemented vertebrae
after percutaneous vertebroplasty (PVP). 12 patients of 324 patients who underwent PVP from January 2012 to August 2014,
with back pain, were confirmed refracture in cemented vertebrae. 7 patients got conservative treatment: the usage of analgesics,
osteoporosis medication, brace and physical therapy. Visual analogue seale (VAS) and Oswestry disability index (ODI) were
evaluated at 7 days, 1, 3 and 12 months after treatment. Patients were followed up for 21.3 ± 11.2 months. Compared with that
before treatment, VAS and ODI scores were significantly decreased after treatment (P < 0.05). VAS and ODI scores were also
decreased significantly among 7 days, 1 and 3 months after treatment (P < 0.05). No remarkable difference was found between 3
and 12 month (P > 0.05). Further, there were no complications happened, such as leg phlebothrombosis, decubitus and hypostatic
pneumonia. Thus, the results of our conservative treatment were optimal. Accordingly, the ratio of refracture in cemented
vertebrae after PVP is low, but it is critical for back pain after PVP which should be pay enough attention for clinicians.
Conservative treatment can relieve pain and improve spine function, without obvious complications.
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1. Introduction
Osteoporotic vertebral compression fractures (OVCFs) is
common among elder people [1]. OVCFs cause pain, spinal
deformity and dysfunction, which become a major issue that
affecting public health of elderly population [2]. Percutaneous
vertebroplasty (PVP), because of its advantage of minimally
invasive and rapid pain relief, becomes the usual operative
method for clinical treatment of painful OVCFs [3, 4]. Along
with the widespread application and increasing cases of PVP,
the postoperative recurrence of back pain is increasing yearly,
the reason of which is due to the new compression fractures of
adjacent vertebrae [5, 6]. The increasing risk of adjacent
vertebral fractures after PVP is confirmed by many studies,
which aroused great attention of clinicians [7]. Accordingly,
there are also refractures of cemented vertebrae after PVP, of
which the ratio is low with afferent statistical data [8, 9]. By
using visual analog scale (VAS) and Oswestry disability

indexes (ODI) at different time points and by observing
complications such as phlebothrombosis of leg, decubitus and
hypostatic pneumonia, we evaluated the clinical curative
effect and safety of conservative treatment for refracture in
cemented vertebrae after PVP.

2. Materials and methods
2.1. Subject Selection
12 (14 vertebrae) patients of 324(381 vertebrae) patients of
OVCFs who underwent PVP from January 2012 to August
2014, with back pain again were confirmed refracture in
cemented vertebrae. 7 cases (9 vertebrae) received
conservative treatment. All patients were female, aged from
60-78 (70.9 ± 6.3). The happening time of recurrence of
refracture is 2-20 (8 ± 6.7) weeks after first PVP. The pain of
patients was relieved after first PVP, the VAS score at 7 days
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was 1.0 ± 0.5 and ODI was 8.4% ± 1.6%.

2.3. Treatment

2.2. Inclusion and Exclusion Criteria

Medical treatment: Loxoprofen sodium, eperisone
hydrochloride and salmon calcitonin nasal spray for 3 weeks;
Calcium and active vitamin D for 6 months. Bracing
protection and functional exercise: bed rest for three weeks,
wear back brace according to the pain situation, patients were
encouraged to take back muscle and lower limb muscle
training.

Inclusion criteria: (1) After PVP, symptoms of OVCFs of
older patients were relieved or disappeared, but later back pain
reoccurred at the same position and activity was restricted; (2)
lateral X-ray imaginings showed reduced postoperative
vertebral height, larger than 1 mm; (3) MRI confirmed,
cemented vertebrae showed bone marrow edema,
T1-weighted images showed weaker signals, T2-weighted
images showed stronger signals around bone cement (Figure
1), compression fractures of adjacent vertebrae were excluded.
Exclusion criteria: (1) Pathological vertebral fractures induced
by cancer and etc.; (2) Bacterial infectious spondylitis and
spinal cord or nerve root injury caused by PVP puncture; (3)
Back pain induced by other reasons.

2.4. Clinical Follow-up and Evaluation Methods
Telephone follow-up or clinic referral 7 days, 1, 3 and 12
month after the treatment, record the pain VAS, ODI values
and whether complications of leg phlebothrombosis,
decubitus and hypostatic pneumonia happened.
2.5. Statistical Analysis
SPSS 18.0 (PASW, Statistics, IBM) were used to analyze
the data. Data were presented as x ± s . Comparison of
values of VAS and ODI before and after treatment were
analyzed by repeated measures ANOVA. Comparison of
values within different time points were analyzed by
Bonferroni t-test. P < 0.05 was considered significant.

3. Results

Figure 1. T10 vertebrae refracture after PVP.
(A) X-ray showed compression fracture of T10 vertebrae before PVP.
(B) Thoracic vertebra MRI: T2WI showed bone marrow edema and
compression fracture in T10 vertebrae.
(C) The height of T10 vertebrae restored.
(D) Back pain recurred 2 weeks after PVP, Thoracic vertebra MRI: T2WI
showed refracture in T10 vertebrae.

The number of OVCFs patients that received PVP was 324
(381 vertebrae), among which 12 cases (14 vertebrae) showed
refracture of cemented vertebrae, the ratio was 3.7%. 7 cases (9
vertebrae) received conservative treatment, the general data of
which were shown in Table 1. All seven patients were followed
up ranging from 13 to 29 months (21.3 ±11.2). No
complications such as leg phlebothrombosis, decubitus and
hypostatic pneumonia happened. The values of VAS and ODI
after conservative treatment were decreased significantly (Table
2). VAS score and ODI percentage were also decreased
significantly among 7 days, 1 and 3 months after treatment (P <
0.05). However, no remarkable difference (P > 0.05) was found
between 3 and 12 month. Average VAS score was 8.3 ± 0.8
before treatment, 3.1 ± 1.2 at 1-month follow-up and 0.8 ± 0.7
at 3-month follow-up．Average ODI percentage was 88.3% ±
3.2% before treatment, 56.3% ± 7.7% at 1-month follow-up and
5.9% ± 2.8% 3-month follow-up (Table 2).

Table 1. Clinical data of patients with refracture in cemented vertebrae after PVP.
n
1
2
3
4
5
6
7

Gender
female
female
female
female
female
female
female

Age(year)
75
6
65
71
78
75
72

The first fracture vertebrae
T7, T10, L3
T10
T12, L1
L1, L4
T11, L1
T7
L1

Refracture vertebrae
T10, L3
T10
L1
L1, L4
L1
T7
L1

Time of refracture (week)
2
4
7
3
18
4
20

Complication
no
no
no
no
no
no
no
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Table 2. Compared with the score of VAS and ODI before and after treatment ( x ± s ).

8.3 ± 0.8

7 days after
treatment
6.9 ± 0.9

1 months after
treatment
3.1 ± 1.2

3 months after
treatment
0.8 ± 0.7

12 months after
treatment
0.7 ± 0.5

87.9 ± 3.9

-

56.3 ± 7.7

5.9 ± 2.8

4.5 ± 2.2

Index

Before treatment

VAS (Score)
P = 0.003
ODI (%)
P = 0.000

Statistic
F = 42.452,
F = 1136.84,

Note: “-” means no record

4. Discussion
Vertebral compression fractures are the most common
fractures among osteoporosis population [10]. For a long time,
none-surgical treatments including bed rest, pain medications,
brace protection and back muscle exercise are the only
alternative for patients of OVCFs with no neural symptoms.
Because of its advantages of minimally invasive and rapid
pain relief, the application of PVP changed the curing concept
of OVCFs [11, 12]. The short and long term follow-ups all
showed excellent effects [13-15]. But as the widespread usage
of PVP, the back pain post operation gradually attracted
people's attention. After PVP, the risk ratio of adjacent
vertebrae fracture increases, which is the usual cause of back
pain after PVP [6]. Recently, cemented vertebrae after PVP
also showed refracture, with varied but low ratio [7, 8]. There
are many treatments for adjacent vertebrae refracture after
PVP, such as another PVP or some other open spine surgeries
[9]. Until now, we cannot conclude the best option for the
treatment of refracture after PVP because of the few cases.
From Jan 2012 to Aug 2014, we used conservative treatment
for the refracture after PVP and found that conservative
treatment can efficiently relieve the pain and induce functional
recovery, with no complications.
Conservative treatment of OVCFs including: (1) pain relief
and functional recovery excise, such as all kinds of excise
under pain medication, bed rest and bracing protection; (2)
evaluate and cure future osteoporosis. Back pain is the main
primary complaints of patients with cemented vertebrae
refractures, thus pain relief is especially important. Relieving
pain can improve the life quality and bring comfort, and can
also promote their early recovery excise. Nonsteroidal
anti-inflammatory drugs (NSAIDs) are proved as first-line
drugs for back pain relief [16]. Paraspinal muscle relaxant is
beneficial to relieve pain caused by muscle spasm. It can
enhance the effect of NSAIDs by stop the vicious circle
between pain induced by OVCFs and paraspinal muscle
spasm [17]. So, we used combined drug prescription with
NSAIDs and paraspinal muscle relaxant.
The application of brace is a landmark in the conservative
treatment of spinal vertebral compression fractures. The
biggest role of brace is to keep the stability of the spine during
movement, thus the use of brace can mitigate the pain due to
spinal instability. Brace equipment can maintain normal
physiological curvature of the spine, limit flexion, reduce the
axial load of fractured vertebrae and restrict the progress of
convex deformity [18]. Thus, during the conservative

treatment of no matter acute OVCFs or none OVCFs, brace is
recommended [19]. To elder patients, light and soft brace is
suggested [20]. We used common waistline with dorsal
support, which can guarantee the basic painless activities at
relative early ambulation.
In summary, by a long-term follow-up, we found that
conservative treatment of patients with cemented vertebrae
refracture after PVP is effective and safe. Because of the low
ratio of this refractures, the sample size in the current study is
rather small. We are gathering more cases in the future to
enlarge the sample size to conclude more accurate conclusion.
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