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Long-term outcome of
percutaneous vertebroplasty
versus conservative treatment for
osteoporotic vertebral
compression fractures: a
retrospective cohort study with
three-year follow-up

Zefu Chen?, Lei Xu'', Liang Shi?, HongXia Cao** and
Mingxi Nie*

!Department of Emergency, Xiangyang No.1 People's Hospital, Hubei University of Medicine,
Xiangyang, China, 2Department of Orthopedics, Xiangyang No.1 People's Hospital, Hubei University of
Medicine, Xiangyang, China, *Department of Rehabilitation Medicine, Xiangyang No.1 People's
Hospital, Hubei University of Medicine, Xiangyang, China

Background: Osteoporotic vertebral compression fractures (OVCF) appear
to be more common as the population ages. Previous studies have found
that percutaneous vertebroplasty (PVP) can achieve better short-term clinical
outcomes than conservative treatment (CT) for OVCF. However, the long-term
outcomes of PVP compared with CT for OVCF has been rare explored. This
study was designed to explore the clinical outcomes of PVP or CT within 3years
after OVCF.

Methods: This study reviewed the clinical outcomes of patients who underwent
PVP or CT for OVCEF in a single center from January 2015 to December 2019.
The back pain visual analogue scale (VAS), Oswestry disability index (ODI) and
satisfaction rate were compared between the two groups at baseline, 1week,
1month, 3months, 6 months, 12 months, 24 months and 36 months after
treatment.

Outcomes: The baseline data including gender, age, bone mineral density, body
mass index, back pain VAS, and ODI were not significantly different between
the two groups. The back pain VAS and ODI of CT patients were significantly
higher than those of PVP group at lweek, 1month, 3months, 6 months
and 12 months after treatment. The satisfaction rate in the PVP group were
significantly higher than those in the CT group at 1 week, 1 month, 3 months and
6 months after treatment. Subsequently, the back pain VAS and ODI showed no
significant difference between the two groups at 24 and 36 months. In addition,
there was no significant difference in treatment satisfaction between the two
groups at 36 months. There was no significant difference in the rate of new
vertebral compression fractures between the two groups within 36 months after
treatment.

Conclusion: The clinical outcomes within 12 months after PVP and patient
satisfaction rate within 6 months after PVP were significantly higher than CT.
However, during 12 months to 36 months, this advantage generated by PVP was
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gradually diluted over time. Compared with CT, the long-term effect of PVP on
OVCEF should not be overestimated.

KEYWORDS

osteoporotic vertebral compression fractures, percutaneous vertebroplasty,
conservative treatment, long-term outcomes, complications, satisfaction rate, new
vertebral compression fractures

Introduction

With the inevitable increase in aging population and the
improvement in life expectancy, age-related diseases such as
osteoporosis is becoming more common in the population (1, 2). In
the United States, osteoporosis has been reported in 16% of men and
29.9% of women over the age of 50 years (3). In China, the prevalence
of osteoporosis is 10.4% in men and 31.2% in women over 50 years of
age (4). As age increases, patients with osteoporosis are more prone to
osteoporotic vertebral compression fractures (OVCF) (5, 6). OVCF is
usually accompanied by persistent severe back or referred pain, which
severely limits the patient’s quality of life (5, 6).

Generally, OVCEF can be treated conservatively or surgically (7).
Before the advent of percutaneous vertebroplasty (PVP), conservative
treatment (CT) for OVCF was the first-line treatment. However, the
use of PVP has changed this treatment choice (8-10). PVP may
provide better or faster pain relief or improve disability compared to
CT (11-18). However, previous studies have focused on early and
intermediate clinical outcomes (usually within 12 months) (11-15, 17,
18), and few have compared the long-term clinical outcomes of
patients treated with these two treatment modalities (16). In addition,
patient satisfaction rates with PVP or CT for OVCEF have rarely been
studied previously (15). Therefore, this study aimed to explore the
short-and long-term clinical outcomes and satisfaction rates of
patients with OVCEF treated with PVP or CT to provide relevant
guidance for the treatment of patients with OVCE.

Methods

This study retrospectively analyzed the clinical and imaging data
of patients with OVCF who underwent PVP or CT at a single spine
center between January 2015 and December 2019. The study was
reviewed and approved by the hospital ethics committee and all
patients signed the informed consent form. All the authors adhered to
the Declaration of Helsinki (2013) in this study. All the methods meet
the requirements of ethical, moral and scientific principles.

Inclusion criteria:

(1) Patients who underwent PVP or CT for OVCE. (2) Patients
who were followed up for at least 36 months. (3) Patients with
complete clinical data.

Exclusion criteria:

(1) Patients with other severe systemic diseases such as myocardial
infarction, cerebral infarction, cerebral hemorrhage, Parkinson’s
syndrome, Alzheimer’s disease, or accompanied by nauseous tumors.
(2) Patients who were lost to follow-up or died during follow-up. (3)
Patients who could not complete the follow-up due to personal reasons.
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Collection of demographic data

Demographic and clinical outcome data were collected from
the hospital’s inpatient cases system. A qualified clinical follow-up
staff collected data on diagnosis, treatment methods, sex, age, bone
mineral density (BMD), body mass index (BMI), and history of
accompanying diseases. In addition, patients who experienced new
vertebral compression fractures (NVCF) within 36 months were
recorded and NVCF rates were calculated in both groups. The
diagnosis of NVCF was determined after the patient experiences
PVP or CT, followed by a sudden onset of severe back pain and the
presence of a new vertebral fracture confirmed by magnetic
resonance imaging (MRI).

Evaluation of clinical outcomes

The patients’ back pain visual analogue scale (VAS) (19) and
Oswestry Disability Index (ODI) (20) data were collected at baseline,
after one week, and after one, three, six, 12, 24, and 36 months of
treatment. Baseline VAS and ODI scores were assessed face-to-face by
the follow-up staff. After completing the evaluation of the baseline
VAS and ODI scores, a follow-up schedule was developed for each
patient to complete the follow-up on time. Postoperative patients were
followed up face-to-face or through telephone by the follow-up staft.

Evaluation of imaging outcomes

All cases of OVCF were classified according to the method of
osteoporotic fracture classification (OF classification) by a radiological
physician blinded to the grouping of this study (Table 1) (21). The OF
classification was based on spinal X-radiography, computer
tomography, and MRI, and was divided into five types according to
the severity of the fracture. In addition, Schonrogge et al. found that
this OVCEF classification system showed good inter-observer reliability
and significant intra-observer reliability (22). All patients identified as
NVCEF have been validated by MRI.

Evaluation of patient satisfaction rate

This study assessed patient satisfaction rates at one week and one,
three, six, 12, 24, and 36 months after treatment. The satisfaction rates
were recorded by asking the patients whether they were “satisfied,”
“very satisfied,” or “dissatisfied” with the outcomes of treatment (15).
The reasons for patient satisfaction or dissatisfaction were counted,
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and the patient satisfaction rate (including satisfied and very satisfied
patients) for each period was calculated.

Treatment allocation

All patients were fully informed about the potential benefits and
drawbacks of both PVP and CT. The treatment plan was finally
decided by the patient after sufficient communication between the
patient and attending physician.

CT group: Patients in the CT group received long-term anti-
osteoporotic and symptomatic antalgic treatment.

PVP group: All patients underwent PVP surgery by local
anesthesia. In addition to PVP surgery, patients in the PVP group
underwent long-term anti-osteoporosis treatment after PVP surgery.
The treatment plan for osteoporosis was determined by professional
orthopedicians and endocrinologists.

Antalgic treatment: During the acute phase of the fracture (usually
within one month after the fracture) in either the PVP or OVCF
group, in addition to antiosteoporotic treatment, the physician
administered analgesics such as nonsteroidal anti-inflammatory drugs
or calcitonin to relieve the patient’s acute pain. In general, we will give
patients 200mg of oral celecoxib or a combination of salmon
calcitonin during the acute phase of fractures.

Statistical methods

Kolmogorov-Smirnov test was used to test the distribution of
continuous variables. Student’s t test (mean + standard deviation) or
Mann-Whitney U test (median, lower quartile P25, upper quartile
P75) was used to compare the age, BMI, BMD, back pain VAS, and
ODI of the two groups, and chi-squared test was used to compare the
sex, triggering factors of fractures, OF classification, site of fractures,

TABLE 1 The OF classification (21).

OF Definition
classification

Type 1 No vertebral deformation or compression was found in X
ray and CT, but the presence of high intensity only in the
MRI-short tau inversion recovery sequence, indicating

vertebral body edema

Type 2 Involving only one endplate, with no or only minor
posterior wall involved, less than one-fifth of the width of

the posterior wall

Type 3 The distinct posterior wall involvement; more than one-
fifth of the width of the posterior wall, or involvement of

only one endplate

Type 4 Both endplates were involved, and a suspected severe
deformity of the vertebral body, loss of integrity of the
vertebral frame or vertebral body collapse or pincer-type

fracture

Type 5 Injuries with distraction or rotation; Involving not only
the anterior column but also posterior structures, such as,

facet joints, ligaments or soft tissues, which could result

in spinal instability
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treatment of anti-osteoporosis, satisfaction rates, and NVCF rates of
the two groups. SPSS software (version 25; IBM Corp., Armonk, NY,
USA) was used to analyze the data. The figures were drawn by the
Graphpad Prism 8.0 (Graphpad Software Inc., San Diego. CA, USA).
Pp<0.05 was considered statistically significant for the differences
between the two groups.

Results

The inclusion and exclusion procedures are illustrated in Figure 1.
Initially, 285 patients with OVCF were enrolled. After excluding 19
patients with other serious systemic diseases and 43 without complete
data, 223 patients were included in the study. The PVP and CT groups
included 115 and 108 patients, respectively. After excluding 31 patients
who were lost to follow-up, 20 patients who died, and 33 patients who
could not complete the follow-up, 139 patients were finally included
in this study, including 73 and 66 patients in the PVP and CT groups,
respectively.

Demographics

Demographic characteristics are shown in Table 2. The study
population included 54 men and 85 women. The average age, BMD,
and BMI of patients are 73.6 +6.4years, —3.5+0.7, and 23.1 +2.5 kg/
m?, respectively. There were no significant differences in sex, age,
BMD, or BMI, between the two groups of patients. The duration of
antalgic treatment in the PVP group during the acute phase of
fractures was significantly lower than that in the CT group
(3.6+ 1.8days VS 12.3+3.6days, p <0.001). In addition, there was no
significant difference in the triggering factors of fractures between the
two groups. In the PVP group, 32 patients had hypertension, 13
patients had diabetes, and 2 patients had chronic obstructive
pulmonary disease (COPD). In the CT group, 34 patients had
hypertension, 12 patients had diabetes, 2 patient had rheumatoid
arthritis, and 1 patient had COPD. There is no significant difference
in the probability of comorbidities between the two groups of patients
(PVP: 64.4% vs. CT: 74.2%, p =0.209). The anti-osteoporosis treatment
for the two groups are shown in Table 3. Calcium carbonate, vitamin
D3, and bisphosphonates were the anti-osteoporosis regimens for
most patients in both PVP and CT groups. Calcium carbonate,
vitamin D3, and teriparatide were the second most frequently used
anti-osteoporosis regimens in both groups. Due to poor patient
compliance, 9 PVP and 6 CT patients received only oral Calcium
carbonate and vitamin D3, respectively, and 3 PVP and 2 CT patients
received only oral Calcium carbonate. In addition, one patient in the
PVP group did not accept any anti-osteoporosis therapy after PVP
surgery. This indicates that 17.8% (13/73) and 12.1% (8/66) of OVCF
patients in the PVP and CT groups did not receive standardized anti-
osteoporosis treatment, respectively.

Imaging outcomes
The imaging outcomes are shown in Table 4. In the PVP group, a

total of 73 patients were accompanied by 80 segments of vertebral
fractures. Among them, 7 patients had fractures of 2 or more
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FIGURE 1
The inclusion and exclusion procedures of this study.

TABLE 2 The demographics of the two groups.

TABLE 3 The anti-osteoporosis treatment of the two groups.

Subgroup PVP group CT group p value Subgroup PVP group CT group p value
(N =73) (N = 66) (N =73) (N =66)

Gender (male/female) 29/44 25/41 0.823 5 anti-osteoporosis plans 0.598
Age (years) 73.4%59 73.8+6.9 0.709 Calcium carbonate, vitamin 38 31
BMI (kg/m2) 232423 23.0+28 0.551 D3, bisphosphonates
BMD (T value) 36407 35406 0.612 Calcium carbonate, vitamin 22 27

D3, teriparatide
Duration of antalgic 3.6+1.8 12.3+3.6 <0.001
treatment (day) Calcium carbonate, vitamin 9 6

D3
Triggering factors of fractures 0.795

Calcium carbonate 3 2
Falling 30 32

NA 1 0
Sudden load bearing 33 29

PVP, percutaneous vertebroplasty; CT, conservative treatment.

Coughing 3 1
Bending 3 2 group, 15 segments of OVCF occurred at the thoracic spine (T1-T11),
Traffic accident 1 0 31 segments at the thoracolumbar spine (T12-L1), and 34 segments of
No obvious cause 3 2 OVCEF occurred at the lumbar spine (L2-L5). In the CT group, 11 cases

PVP, percutaneous vertebroplasty; CT, conservative treatment; BMD, bone mineral density;
BMI, body mass index.

segments, and 66 patients had single segment fractures. In the CT
group, a total of 66 patients were accompanied by 71 segments of
vertebral fractures. Among them, 4 patients had fractures of 2 or more
segments, and 62 patients had single segment fractures. In the PVP
group, there were 1 segment for type 1, 35 segments for type 2, 38
segments for type 3, 5 segments for type 4, and 1 segment for type 5.
In the CT group, there were 2 segments for type 1, 37 segments for
type 2, 29 segments for type 3, 2 segments for type 4, and 1 segment
for type 5. There was no significant difference in the OF classification
of fractures between the two groups of patients (p=0.671). In the PVP
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of OVCEF occurred at the thoracic spine (T1-T11), 29 cases at the
thoracolumbar segment (T12-L1), and 31 cases of OVCF occurred at
the lumbar spine (L2-L5). There was no significant difference in the
fracture site between the two groups of patients (p=0.867).

Clinical outcomes

The clinical outcomes are shown in Table 5 and Figure 2. There
were no significant differences in the baseline back pain VAS and ODI
scores between the two groups. Both PVP and CT significantly
improved back pain VAS and ODI scores. The back pain VAS and ODI
scores of the CT group were significantly higher than those of the PVP
group at one week and one, three, six, and 12 months after treatment.
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TABLE 4 Comparison of imaging outcomes of the two groups.

Subgroup Vi (o) p value
group group
(N=73) (N=66)
OF dlassification (PVP group: 80 segments, CT group: 71 0.671
segments)
Type 1 (segment) 1 2
Type 2 (segment) 35 37
Type 3 (segment) 38 29
Type 4 (segment) 5 2
Type 5 (segment) 1 1
Site of OVCF (PVP group: 80 segments, CT group: 71 segments) 0.867
Thoracic spine (T1-T11) 15 11
Thoracolumbar spine (T12-L1) 31 29
Lumbar spine (L2-L5) 34 31

PVP, percutaneous vertebroplasty; CT, conservative treatment; OVCE, Osteoporotic vertebral
compression fractures.

Subsequently, the back pain VAS and ODI scores showed no
significant differences between the two groups at 24 and 36 months.
Figures 2, 3 show the gradual convergence of back pain VAS and ODI
scores between the PVP and CT groups with an increase in
follow-up duration.

Satisfaction rates

The patient satisfaction rates are shown in Table 6 and Figure 3.
The satisfaction rates in the PVP group were significantly higher than
those in the CT group at one week and one, three, and six months after
treatment. However, although the rate of satisfaction was slightly
higher in the PVP group than in the CT group at 12, 24, and 36 months
after treatment, the difference was not significant. This indicates that
after 12months, the satisfaction rates of the two groups of patients
with the treatment gradually tends to be close.

NVCEF rates

The NVCEF rates are shown in Table 7 and Figure 4. In this
study, the NVCF rate within 36 months of the initial OVCF was
24.5% (34/139). Although the NVCEF rate in the PVP group was
slightly lower than that in the CT group, the difference between the
two groups was not statistically significant (23.3% vs. 25.8%,
p =0.735). It should be noted that the treatment of patients with
NVCEF is not solely determined by the physician. After the
physician fully informs the patient of the possible advantages and
disadvantages of PVP surgery or CT, the choice of NVCF patients
to continue treatment is up to the patient. Among the 17 patients
with NVCF in the PVP group, 11 patients were treated with re-PVP
surgery, and 6 patients were treated with CT including bed rest,
antalgic drugs and anti-osteoporosis drugs. Among the 17 patients
with NVCF in the CT group, 13 patients were treated with re-PVP
surgery, and 4 patients were treated with CT including bed rest,
antalgic drugs and anti-osteoporosis drugs.
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Subgroup PVP group CT group p value
(N =73) (N =66)
Baseline PB VAS 7.4%13 74412 0.635
1week BP VAS 31+1.1 53+15 <0.001
1 month BP VAS 27409 40+1.1 <0.001
3months BP VAS 2.8+1.0 3.8+1.1 <0.001
6 months BP VAS 33+13 41+13 <0.001
12 months BP VAS 35+1.3 4.0+1.2 0.022
24months BP VAS 3.8+14 41%15 0.254
36 months BP VAS 41+14 43+13 0.240
Baseline ODI 73.33(66.67,84.44) = 75.56 (66.67,82.22) 0.817
1week BP DOI 35.56 (28.89,40.00) | 53.33 (44.44,62.22) <0.001
1 month BP ODI 31.2+8.1 47.7+10.0 <0.001
3months BP ODI 25.5+9.3 30.8+10.8 0.002
6 months BP DOI 24.44 (20.00,28.89) | 26.67 (22.22,37.78) 0.002
12months BP DOI  27.67(22.22,34.45) | 31.11 (20.00,42.22) 0.032
24months BPDOI | 31.11(24.44,37.78) | 35.56 (22.22,42.78) 0.164
36months BP DOI | 33.33(25.56,37.78) | 32.22(21.94,42.78) 0.662

BP, back pain; ODI, oswestry disability index; VAS, visual analogue scale; PVP, percutaneous
vertebroplasty; CT, conservative treatment.

Discussion

In this study, we compared the clinical outcomes within 36 months
of PVP and CT in patients with OVCE We found that both treatment
methods improved the patients’ back pain VAS and ODI scores. The back
pain VAS and ODI scores of the CT group were significantly higher than
those of the PVP group at one week and one, three, six, and 12months
after treatment. The satisfaction rate in the PVP group was significantly
higher than that in the CT group at one week and one, three, and six
months after treatment. Subsequently, back pain VAS and ODI scores
showed no significant differences between the two groups at 24 and
36months. In addition, there was no significant difference in treatment
satisfaction between the two groups at 12, 24, and 36 months. We did not
find a significant difference in the probability of NVCF between the two
groups within 36 months of treatment.

Whether OVCF should be treated surgically or conservatively was
controversial (11-18). A randomized clinical study by Rousing et al.
compared the clinical outcomes within three months of PVP and CT in
patients with painful acute (< 2weeks) or subacute (between 2 and
8weeks) OVCF (41 women). They found that pain relief within 12 to 24h
after PVP surgery was significantly higher than that of CT, while pain
improvement between the two groups at three months showed no
significant difference (11). However, a subsequent open-label
randomized trial involving 202 patients by Klazen et al. found that
patients with acute OVCF and persistent pain in the PVP surgery
achieved better pain improvement than CT and showed maintenance of
results for at least one year (12). Subsequently, a prospective study
including 259 patients by Lee et al. found that PVP surgery alone had
better clinical outcomes than CT within one month, whereas both
groups showed similar clinical outcomes at one year. They found that the
risk factors for failure of three weeks by CT were older age
(age>78.5years), overweight (BMI>25.5kg/m?), severe osteoporosis (t
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FIGURE 2
(A,B) The back pain VAS and ODI scores of the CT group were
significantly higher than those of the PVP group at one week and
one, three, six, and 12 months after treatment. However, they
showed no significant differences between the two groups at 24 and
36 months. VAS, visual analogue scale; ODI, oswestry disability index;
PVP, percutaneous vertebroplasty; CT, conservative treatment.

score<—2.95), and larger collapse rates (> 28.5%). The authors suggested
that PVP should not be recommended in patients with OVCF who have
no risk factors for failure of CT (13). In addition, Blasco et al. found that
PVP can achieve better pain improvement at two months than CT, but
there was no significant difference in pain improvement or quality of life
between the two groups after one year (14). However, a recent
randomized controlled trial (56 patients in the PVP group and 51 in the
CT group) by Yang et al. found that PVP could achieve better pain relief
and quality of life at one week and one, three, six, and 12 months after
treatment (15). Additionally, a retrospective study (over two-year
follow-up) by Yi et al. found that PVP can improve pain better than CT
at one, two, and three weeks, and six months after treatment, whereas no
significant difference was found between the two groups after one and
two years (16). The follow-up duration in this study is longer than that
in previous studies because we investigated the clinical outcomes of
patients with OVCF within 36 months after PVP and CT. We found
better pain improvement and quality of life (VAS and ODI) in PVP
group than those in CT group at one week and one, three, six, and
12 months after treatment. However, at 24 and 36 months after treatment,
no significant difference was found in the VAS and ODI scores between
the two groups. This indicates that the advantages of PVP decrease
gradually, leading to a preference for CT.
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FIGURE 3
The satisfaction rates of both groups reached their highest point
three months after treatment, and gradually decreased thereafter.
PVP, percutaneous vertebroplasty; CT, conservative treatment.

TABLE 6 Comparison of satisfaction rate of the two groups.

Subgroup PVP group CTgroup p value
(N=73) (N =66)
1 week satisfaction rate 89.0% (65/73) 42.2% (28/66) <0.001
1 month satisfaction rate 91.8% (67/73) 74.2% (49/66) 0.005
3 months satisfaction rate 94.5% (69/73) 77.3% (51/66) 0.003
6 months satisfaction rate 87.7% (64/73) 71.2% (47/66) 0.016
12 months satisfaction rate 80.8% (59/73) 69.7% (46/66) 0.128
24 months satisfaction rate 76.7% (56/73) 65.2% (43/66) 0.133
36 months satisfaction rate 67.1% (49/73) 59.1% (39/66) 0.326

PVP, percutaneous vertebroplasty; CT, conservative treatment.

Yang et al. found that the patient satisfaction rate after one year of
PVP was significantly higher than that after CT (73.2% vs. 58.8%)
(15). Similar to the study by Yang et al., the satisfaction rate in the PVP
group was significantly higher than that in the CT group at one week
and one, three, and six months after treatment. However, the
satisfaction rates of the two groups gradually tended to be consistent
at 12, 24, and 36 months, although the NVCEF rate in the PVP group
was slightly lower than that in the CT group. This indicates that in the
medium-to-long term, PVP does not result in significantly higher
patient satisfaction rates than CT.

NVCEF after OVCF is common in clinical practice. According to
previous reports, the incidence of NVCEF after OVCF ranges from 9.3
to 38.4% (23-33). Although the conclusions vary, most studies and
systematic reviews have found no significant differences in the
probability of NVCF between PVP and CT (23-33). A randomized
controlled trial including 363 patients with OVCF by Yi et al. found
that PVP or percutaneous kyphoplasty was not associated with an
increased risk of NVCF compared to CT (34-37). Additionally, a
recent systematic review by Xie et al. found no significant differences
in the rate of adjacent vertebral fractures between the PVP and CT
groups (18). In this study, similar to Yi’s and Xies studies, we did not
find a significant difference in the incidence of NVCF between the two
groups of patients with OVCEF at 36 months. This indicates that PVP
does not increase the risk of NVCF in the long term. In addition, in
this series of patients, there are some cases of sudden low back pain
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TABLE 7 Comparison of NVCF rate of the two groups.

Subgroup PVP group CT group p value
(N =73) (N =66)

1week 1 0

1 month 2 1

3 months 2 2

6 months 2 2

12 months 2 3

24 months 4 5

36 months 4 4

sum up 17 (23.3%) 17 (25.8%) 0.735

NVCE new vertebral compression fractures; PVP, percutaneous vertebroplasty; CT,
conservative treatment.

-o- PVP group
30— CT group

N
o
1

NVCEF rate (%)
2

Time

FIGURE 4

The probability of NVCF gradually increases with the extension of
follow-up time. NVCF, new vertebral compression fractures; PVP,
percutaneous vertebroplasty; CT, conservative treatment.

after PVP or CT. However, they did not perform definitive
examinations (MRI) to confirm the diagnosis of NVCE. Therefore, the
NVCEF probability of patients in this study may be underestimated.
Thus, considering the high incidence of NVCE standardized
postoperative anti-osteoporosis treatment is recommended to reduce
the incidence of NVCF (38). In addition, a possible reason for the high
NVCE rate in this study is that a considerable number of patients did
not undergo strict anti-osteoporosis treatment after PVP (17.8%) or
CT (12.1%).

This study has few limitations. First, this was a retrospective study
and may have unavoidable biases. In addition, the number of cases in
this study was limited and the patient dropout rate was relatively high.
Finally, this study was conducted at a single center, and further
exploration is needed to determine whether the conclusions drawn are
equally applicable to other institutions.

Conclusion

In conclusion, the clinical outcomes within 12 months after PVP
and the patient satisfaction rate within six months after PVP were

Frontiers in Medicine
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significantly better than those after CT. However, from 12 to 36 months
after treatment, this advantage due to PVP decreased gradually.
Compared to CT, the long-term effect of PVP on OVCF should not
be overestimated.
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