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Purpose: The goal of this study was to explore the outcomes of unilateral and bilateral
approach percutaneous kyphoplasty (PKP) using CT-guidance in the treatment of severe
osteoporotic single-level vertebral biconcave-shaped fracture.

Methods: We retrospectively reviewed 89 patients with severe osteoporotic single-level
vertebral biconcave-shaped fracture who had undergone unilateral and bilateral PKP sur-
geries using CT-guidance at our hospital between June 2013 and June 2019, and followed for
at least 1 year. All patients were divided into unilateral (the transverse process-pedicle
approach, n = 49) and bilateral (the pedicle approach, n = 40) groups. We collected the
clinical and radiological evaluation results during postoperative and last follow-up periods.
Results: Our findings revealed that the surgery time for the unilateral group was signifi-
cantly shorter than that of the bilateral group at P < 0.05. The amount of bone cement and
radiation exposure of the unilateral group were significantly lesser than that of the bilateral
group (P < 0.05). Relative to preoperative data, the values of the VAS score and Oswestry
disability index (ODI) were significantly improved at 1 day after surgery and the last follow-
up in the two groups (P < 0.05). Notably, the median height of vertebra at 1 day after surgery
and the last follow-up in the unilateral group was significantly restored than that of pre-
operative data (P < 0.05). However, the median height of vertebra at the same time intervals
in the bilateral group showed no significant change compared with preoperative data (P >
0.05). Furthermore, the rate of bone cement leakage and incidence of adjacent-level vertebra
fracture were not significantly different in the two groups (P > 0.05). Finally, both groups can
obtain an asymmetrical distribution of bone cement in the vertebra.

Conclusion: Compared to the bilateral PKP, unilateral PKP using CT-guidance in the treatment
of the sSOVBFs exhibits significantly shorter operation time, lesser radiation dose, and complica-
tions. Moreover, unilateral PKP can restore the median height of the vertebral body and
eventually obtain a symmetrical distribution of bone cement in the vertebra.

Keywords: severe biconcave-shaped fracture, percutaneous kyphoplasty, osteoporosis,
unilateral/bilateral approach

Introduction

Osteoporosis-related fractures are one of the major complications of osteoporosis
especially in people aged over 50, in which the incidence is about 30—50% globally.
It is projected that the number of cases will reach 5.99 million cases per year by
2050 in China.'* Furthermore, osteoporosis-related fractures primarily include hip,
wrist, and vertebral fractures.' In particular, osteoporotic vertebral fractures (OVFs)
cause activity limitation, severe back pain, and reduce the quality of life of
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patients.”” Several studies have characterized OVFs into
wedge, biconcave, and compression fractures in the X-ray
lateral position.*> Biconcave-shaped fractures are predo-
minantly presented as the simultancous collapse of the
upper and lower bony endplates in the middle of the
vertebra, while the collapse of both sides of the vertebral
body is not obvious or balanced.* In addition, biconcave
fractures are classified into mild, moderate, and severe
deformity based on the degree of concavity.*> Notably,
percutaneous vertebroplasty (PVP) and percutaneous
kyphoplasty (PKP) can relieve back pain and subse-
quently, achieve good clinical values in the treatment of
OVFs.%7 A recent study has demonstrated that PKP holds
a greater advantage than PVP, particularly in the restora-
tion of the middle vertebral height and fewer cement
leakages for the osteoporotic vertebral biconcave fractures
(OVBFs).*

Currently, the approaches of PKP are mainly unilateral
and bilateral, and both methods have their advantages and
disadvantages.®” Specifically, bilateral PKP can obtain
better bone cement distribution, lesser risks of puncture,
and better recovery of the rigidity and strength of the
vertebral body in the treatment of OVFs compared to the
unilateral PKP. On the other hand, unilateral PKP requires
less radiation dose, operation time, and volume of cement
than the bilateral PKP.''" Recently, some studies have
revealed that the unilateral PKP can restore the height of
the vertebral body and distinctively reduce the pain of
patients who are suffering from very severe osteoporotic
vertebral compression fractures. Of note, its clinical effi-
cacy and safety were comparably satisfactory with that of
bilateral PKP.>%% However, it remains unknown which
puncture approach should be preferred in the PKP treat-
ment for SOVBFs.

The median height of the sOVBFs’ vertebra has
collapsed to less than one-third of its original height.
Therefore, the unilateral approach exhibits extreme risk
and asymmetric distribution of bone cement in the ver-
tebra under the C-arm guidance.'” However, a question
remains: can we only choose a bilateral approach in the
treatment of the sOVBFs with PKP? To answer this
question, we herein analyzed the clinical data of 89
with sOVBF
between September 2013 and September 2019 at our

patients single-level  thoracolumbar
hospital. We also investigated the clinical effects and
security of unilateral PKP under CT-guidance in the

treatment of SOVBFs compared with the bilateral PKP.

Materials and Methods

Study Population Selection

We performed a retrospective case-control study on 89
patients (including 23 men, 66 women; the age range,
65-93 years, mean, 71.6+£5.4 years) with sSOVBFs from the
authors’ hospital between June 2013 and June 2019. All
patients received PKP surgery under CT-guidance and were
divided into two groups: 49 cases received unilateral punc-
ture at the transverse process-pedicle approach (unilateral
group), while 40 cases received bilateral pedicle approach
(bilateral group). The intraoperative CT scan of the vertebral
was feasible using digital subtraction angiography (DSA)
(Digital Subtraction Angiography, Siemens, US). The pro-
cedures were performed in the hybrid operating room. The
detailed general information of the patients in the two
groups, which are comparable (P > 0.05) is summarized in
Table 1. All patients enrolled in this study met the following
inclusion criteria: (1) bone mineral density (BMD) T <—2.5;
(2) no prior history of PKP or PVP surgery; (3) the patients
who had a history of trauma and suffered from single level
sOVBF; (4) the vertebra that was hyperintense on T2-
weighted images, and hypointense on T1-weighted images.
Then, we related patients with stubborn and increasing back
pain to postural changes. However, herein the patients who
met the following exclusion criteria were excluded: (1)
pathological fractures caused by metastatic tumors, primary
tumors, and infectious diseases such as tuberculosis; (2)
fracture blocks that compressed the spinal cord or nerve
roots and caused neurological dysfunction; (3) the patients
who had a history of PKP or PVP operation; (4) the patients
suffering from severe coagulopathy. The function of cardio-
pulmonary was so weak that it cannot tolerate surgery. This
study was performed in conformity with the Declaration of
Helsinki and approved by the ethics committee of the Third
Hospital of Mianyang (2020, Reviewed, No.22). Finally, due
to the retrospective design of this work, there is no need to
obtain informed consent from patients. All data were col-
lected and analyzed anonymously.

Surgical Management

The same senior surgeon performed the surgery for all
patients. The patients who received local anesthesia were
laid in a prone position on the radiolucent operating table
and subsequently, placed a radiometer on their waist that
was used to record the amount of radiation exposure.
Afterward, a special mesh marker was placed on the skin
of the patient’s back, the pedicle of the responsible vertebra
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Table | Patient Demographics of the Two Groups (Unilateral and Bilateral Groups)
Variables Total Unilateral Group Bilateral Group t/y? value P-value
(89 Cases) (49 Cases) (40 Cases)
Age(years)® 71.6£5.4 72.4+6.0 70.6+4.5 1.553 0.124
Sex®
Men 23 (25.8%) 13 10 0.027 0.870
Women 66 (74.2%) 36 30
BMI (kg/m2)* 20.1£3.1 20.3£3.0 19.9+3.3 0.575 0.567
BMD (T-score® 3.0£0.3 3.0£0.3 3.0£0.2 0.60 0.952
Duration of disease (days)® 14.8+10.3 13.8+10.4 15.8%10.1 0.898 0.372
Operative levels®
TIO-TII 15 (16.9%) 6 9 1210 0.546
TI2-LI 50 (56.1%) 28 22
L2-L3 24 (27.0%) 13 I
Underlying diseases®
Hypertension 60(37.5%) 27 33 2.032 0.362
Cardiopathy 32(20%) 19 13
Lung disease 68(42.5%) 37 31
Follow-up (months)® 20.6+5.4 20.9+5.8 18.9+4.5 1.751 0.083
Radiation exposure® 1.1£0.7 0.6+0.1 1.7£0.4 17.267 0.000 *
Operation time (minutes)® 30.4+10.3 21.743.5 41.0+3.8 24.492 0.000 *
Cement volume (mL)? 4.1+0.7 3.7+0.6 4.5+0.5 6.394 0.000 *
Cement leakage® 13 (14.6%) 5 8 1.694 0.193
Average length of stay(days)® 3.9+1.9 4.0£2.0 3.8+1.9 0.502 0617
Adjacent-level fracture P 9 (10.1%) 3 6 1.909 0.167
The pain caused by small joint injury ® Il (12.4%) 2 9 6.897 0.009 *

Notes: “Independent two-sample t-test; bchi-square test; * = P < 0.05.
Abbreviations: BMD, bone mineral density; BMI, body mass index.

was located under DSA fluoroscopy, while the incision
location was marked based on the preoperative computed
tomography (CT, including sagittal reconstruction). Using
a CT scan obtained with DSA, we identified the entry point
of a puncture during operation. In the unilateral group
(Figure 1), taking a surgical incision about 0.5 cm, we
identified the position of the puncture needle using DSA.
Moreover, we adjusted the puncture needle position based
on CT images under DSA. This prevents damages to the
upper and lower endplates (Figure 2). After the puncture
needle tip passed through the pedicle, we then increased the
camber angle to ensure the needle gets in the right place
(Figure 3). Finally, we established a working channel on the
posterior 1/3 of the vertebral body by inserting a fine drill
through the working channel. Subsequently, we carefully
expanded the medulla to the front 1/3~ 1/4 of the vertebral

body under lateral position, insert a balloon, and eventually,
inject a contrast agent to expand the balloon (Figure 4).
Then, the balloon was removed. Consequently, bone cement
was injected at a suitable time. In the bilateral group
(Figure 5); we first determined the puncture point using
the Magerl method'® (Figure 6) and simultaneous bilateral
puncture by using CT-guidance. We then adjusted the punc-
ture needle position based on CT images under DSA. At
last, we established a working channel, expanded with
balloons on both sides, and injected bone cement at
a suitable period. Notably, we observed dynamically the
injection and leakage of bone cement using a CT scan
during the surgery. We noted that patients can walk by
themselves after postoperative for four to six hours. All
patients were treated with zoledronate, calcium carbonate,
and vitamin D after the surgery.
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Figure | A 80-year-old male patient who suffered from L2 serve OVBF caused by minor trauma, and CT-guided unilateral approach PKP was performed 15 days after the
injury; (A) preoperative X-ray showed serve biconcave-shaped fracture of L2 vertebra. (B) Preoperative CT showed mid-height of L2 vertebra with severe collapse. (C)
Preoperative T2 sagittal MRl indicated an acute recent fracture of L2 vertebra. (D) Plain lateral radiography showed mid-height of fractured vertebrae which was significantly

restored at postoperative day 8. (E) The mid-height of fractured vertebrae, which was improved and maintained at the last follow-up.

Figure 2 The lumbar sagittal via CT scan.

Evaluation Criteria

For this study, three independent authors collected the clinical
data, which included clinical and radiological evaluation
results before the operation, on postoperative day 1, and at
the last follow-up. We used a same Dual-Energy X-Ray
Absorptiometry (General Electric Company, America) to
measure BMD. All patients were followed up for more than
1 year after surgery. We recorded data on operation time,
radiation exposure, and bone cement injection in the two
groups. To evaluate the clinical efficacy and recovery of spinal
function on postoperative day 1 and during the last follow-up,

Figure 3 The lumbar cross-section via CT scan (the unilateral approach).

we used the visual analog scale (VAS) and Oswestry
Disability Index (ODI). The mid-heights of the injured ver-
tebrae as well as the mid-height of the upper and lower
vertebrae of the injured vertebrae were measured using lateral
X-rays before the operation,1 day after the operation, and at
the last follow-up. The calculating formula was as follows:
The value of mid-height of the injured vertebra = (The mid-
height of the injured vertebra/Average height of upper and
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Figure 4 Balloon dilation and reduction in the X-ray lateral view (the unilateral
approach).

lower vertebral bodies) x 100%. Lastly, we divided the ver-
tebral body into six areas to assess the mechanical properties
of the vertebral body after the operation, and each area can be
further subdivided into left and right areas'* (Figure 7).

Statistical Analysis

All statistical data analyses were executed using SPSS soft-
ware, version 23.0 (SPSS Inc, Chicago, IL, USA). Data are
expressed as mean + SD. The significant difference between
preoperative and postoperative measurements of VAS score,
ODI index, and mid-height of fractured vertebrae for each
t-test.
Additionally, an independent two-sample #-test was used to

group was confirmed wusing paired-samples
test a significant difference between the two groups, whereas
the chi-squared test (Fisher’s exact test for small samples) was
employed to analyze the categorical data in the two groups. For
all analyses, a level of P < 0.05 was considered statistically
significant.

Results
Overall, 89 patients were enrolled in this study who com-
prised of 23 men and 66 women (age range, 65-93 years,

mean 71.6+5.4 years). All patients were followed up for
12-31 months, with an average of 20.6+5.3 months. We
observed no significant differences in age, sex, BMI,
BMD, duration of disease, operative levels, the average
length of stay, underlying diseases, follow-up and average
length of stay between unilateral and bilateral groups (P >
0.05, Table 1). The operation time of the unilateral group
(21.743.5 minutes) was significantly shorter compared to
that of the bilateral group (41.04+3.8 minutes) at P < 0.05.
Besides, the amount of bone cement (3.7+0.6 mL) and
radiation exposure (0.6£0.1 mSv) of the unilateral group
was significantly lower than that of the bilateral group (4.5
+0.5 mL, 1.7£0.4 mSv), respectively (P < 0.05, Table 1).
The rate of cement leakage was 14.6% (in total 13 cases
with 5 cases in the unilateral and 8 cases in the bilateral
groups), without the symptoms of spinal cord injury and
pulmonary embolism. Additionally, the rate of bone
cement leakage was not significantly different in the two
groups (c2 = 1.694, P > 0.05, Table 1). The incidence of
adjacent-level fracture was 10.1% (overall, 9 cases, with 3
cases in the unilateral and 6 cases in the bilateral groups)
during the follow-up period, whereas that of vertebra
fracture revealed no significant differences in the two
groups (c2 = 1.909, P > 0.05). The pain caused by small
joint injury during operation occurred in 11 cases (rate,
12.4%, with 2 cases in the unilateral group and 9 cases in
the bilateral group), and was significantly different in the
two groups (c2 = 6.897, P < 0.05). Subsequently, patients
received physical therapy to relieve their symptoms.

Relative to preoperative data, the values of the VAS
score and Oswestry disability index (ODI) were signifi-
cantly improved at 1 day after surgery and the last follow-
up in the two groups (P < 0.05, Table 2) and there was no
statistical difference between unilateral and bilateral
groups (P > 0.05, Table 2). The median height of vertebra
at 1 day after surgery and the last follow-up in the uni-
lateral group was significantly restored than that of pre-
operative data (P < 0.05, Table 2). However, the median
height of vertebra at the same time intervals in the bilateral
group showed no significant change compared with pre-
operative data (P > 0.05, Table 2).

In comparison, the bone cement of the unilateral group
was primarily distributed in the front and middle of the
vertebral body (A2, B1, C2, D1), while that of the bilateral
group was prevalent in the front 2/3 area of the vertebral
body (A, B, C, D). In summary, after the operation, there
were no serious adverse events such as infection, the
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Figure 5 A 76-year-old female patient who suffered from LI serve OVBF caused by trauma, and CT-guided bilateral approach PKP was performed 20 days after the injury;
(A) preoperative X-ray showed serve biconcave-shaped fracture of LI vertebra. (B) Preoperative CT showed mid-height of LI vertebra with severe collapse; (C)
Preoperative T2 sagittal MRI showed an acute recent fracture of L| vertebra. (D) Plain lateral radiography showed mid-height of fractured vertebrae that was significantly
restored at postoperative day 8. (E) The mid-height of fractured vertebrae, which was improved and maintained at the last follow-up.

displacement, or abscission of bone cement in these
patients in the two groups.

Discussion

With the advent of an aging society, the incidence of
OVBEFs also shows a rising trend. Based on the examina-
tion of preoperative lateral X-ray, OVBFs are graded on
the basis of the extent of central vertebrae collapse: mild
(20%-25%), moderate (25%-40%), and severe (>40%)
deformity.” On the other hand, PKP and PVP are the
primary surgical approaches for the treatment of
OVFs."*!5 Gan M et al* found that PKP holds a greater
advantage than PVP, particularly in the restoration of the
middle vertebral height and fewer cement leakages for the
OVBFs. However, it remains unknown which puncture
approach should be preferred in the PKP treatment for
sOVBFs. Our study demonstrated that unilateral PKP
under CT-guidance is more safe and effective than bilateral
PKP in the treatment of SOVBFs.

The surgical approach of PKP for the treatment of
OVBFs is mainly bilateral pedicle puncture and previous
reports highlight that bilateral PKP can obtain good bone
cement distribution and restore the strength of the verteb-
ral body.* Compared with the unilateral PKP, bilateral PKP
needed longer operation time, more X-ray exposure, and
increased occurrence risk of cardiovascular and cerebro-
vascular events.'® It also significantly increased the inci-
dence of puncture complications.'” The abduction angle of

the bilateral PKP was smaller, and the balloon cannot
reach the middle of the vertebral body, hence leading to
failure to restore the middle height of the vertebra.'®'” The
sOVBFs occurred more frequently especially in elderly
people with poor cardiopulmonary function and who can-
not maintain a prone position for a long time. Therefore,
the treatment of SOVBFs with bilateral PKP remains con-
troversial. Some scholars have suggested the use of uni-
lateral PKP to treat mild and moderate OVBFs.*®
However, sOVBFs exhibit less residual bone in the middle
of the vertebral body, which requires extreme puncture
accuracy that is difficult to achieve when using the uni-
lateral PKP under the guidance of C-arm. As a result, this
may damage the upper and lower bone endplates and
increase the incidence of bone cement leakage.'>'” The
angle of the unilateral PKP is too small to reach or pass
through the mid-line of the vertebra and resulting in an
asymmetric distribution of bone cement.'® However, if we
increased the angle between the puncture needle and the
sagittal plane, it is easy to penetrate the spinal canal and
damage the spinal cord or nerve roots, leading to serious
consequences.'’ Thus, the question remains: How can we
reduce the risk of unilateral PKP treatment for SOVBFs,
accurately puncture, restore the middle height of the ver-
tebral body and obtain excellent bone cement distribution?
To address this problem, we selected the junction of the
transverse process and superior articular process as the
unilateral PKP puncture point and did the precise puncture
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Figure 6 The lumbar cross-section using CT scan (the bilateral approach).

of the vertebral
operation.”® This technique avoids damage to the upper

body using CT guidance during

and lower endplates of sOVBFs, and the position of the
balloon was beyond the mid-line of the vertebral body in
unilateral PKP cases. After the balloon was expanded and
formed, the middle height of the vertebral body was
clearly restored. Our finding that the postoperative median
height of vertebra in the unilateral group (62.3+7.4%) was
significantly restored than that of preoperative data (37.7
+9.7%, P < 0.05). However, the median height of vertebra
at the same time intervals in the bilateral group (37.5+9.3)
showed no significant change compared with preoperative
data (37.7£9.2, P > 0.05). The present data confirmed that
unilateral PKP is more advantageous for the restoration of
the median height of vertebral body than that of bilateral
PKP. The results of this study show that compared to the
bilateral PKP, the unilateral PKP via CT-guidance for the
treatment of sSOVBFs has lesser radiation exposure and
significantly shorter operation time. It can also reduce the
number of puncture tools, and

surgical  costs,

complications. Thus, this technology is essential particu-
larly to elderly people who have poor cardiorespiratory
function and cannot tolerate long-term beds. The present
data shown that relative to preoperative data, the values of
the VAS score and Oswestry disability index (ODI) were
significantly improved at 1 day after surgery and the last
follow-up in the two groups (P < 0.05) and there was no
statistical difference between unilateral and bilateral
groups. This demonstrated that both unilateral and bilateral
PKP can relieve back pain and increase the quality of life.
For bone defects in the middle of the vertebral body
measured using CT was less than 5 mm, hence we did
not recommend doing the unilateral PKP. In addition, if
there is a bone defect in the middle of the vertebral body,
unilateral PKP will inevitably cause bone cement leakage
into the intervertebral space, increasing the risk of re-
fracture after surgery. Because of the puncture needle
(Aide, Suzhou, China) which was used in our hospital
with a minimum diameter of 3.5 mm, if the middle height
of the vertebral body is less than 5 mm, the upper and
lower endplates are easily damaged during the puncture
process, causing bone cement leakage into the interverteb-
ral space.

Based on data from this study, we herein summarize the
advantages of the unilateral PKP via CT-guidance for the
treatment of SOVBFs including (1) during operation, the posi-
tion of the puncture needle can be precisely adjusted using CT
images to avoid the puncture needle from damaging the upper
and lower endplates, thus making the working channel reach or
exceed the mid-line of the vertebra. All cases are adjusted to
satisfaction at one time and this can reduce the number of
punctures and radiation exposure. Additionally, it reduced
puncture complications and operation time. (2) The unilateral
PKP via CT-guided is safe and efficient, which rarely causes
complications of the spinal cord, nerve, and surrounding
important blood vessels. Furthermore, it is easier for young
physicians to study. (3) We dynamically observed the distribu-
tion of bone cement, then adjust the direction of bone cement
injection using a CT scan. The bone cement leakage can be
revealed on time, in which we can reduce the occurrence of
(4) The biggest hindrance of
unilateralPKP is the asymmetric distribution of bone cement

bone cement leakage.

in the vertebra. The biomechanical effect of the vertebrae is
different with the distribution of bone cement in different areas
of the vertebral body. The best distribution of bone cement was
in the front 2/3 (A, B, C, D area) of the vertebral body.?'* In
this study, the distribution of bone cement in the vertebral body
in the unilateral group was close to the anterior 2/3 of the
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Figure 7 Comparison of the distribution of bone cement in the vertebra between the two groups. (A) Dividing the vertebral cross-section into |12 regions and we used the
Al, A2, BI, B2, ClI, C2, DI, D2, El, E2, Fl, F2 to represent each area. (B) The unilateral group with bone cement primarily distributed in areas A2, B, C2, and D. (C) The
bilateral group with bone cement mainly distributed in areas A, B, C, and D. (D) The unilateral group with bone cement distributed well on sagittal spinal.

vertebral body (A2, B, C2, and D area), which achieved an
ideal distribution of bone cement in the vertebral body. In
comparison, this distribution in the unilateral group was
equivalent to the ideal distribution of the bilateral group.
Complications of PKP surgery primarily included bone cement
leakage, puncture damage to surrounding structures (facet
joints, spinal cord, and blood vessels), and pulmonary
embolism.” The rate of bone cement leakage was not signifi-
cantly different in the two groups. This supported the fact that
the rate of bone cement leakage is not associated with the
puncture approach of PKP. In this study, we recorded that the
rate of bone cement leakage was primarily associated with
higher fracture severity grade, speed of bone cement injection,

and larger volume of bone cement.** Postoperative pain in the
puncture site of the unilateral group was lesser than that of the
bilateral group. The main reason is that the precise unilateral
puncture through CTguidance does not need repeated adjust-
ments. Compared to the bilateral group, the unilateral puncture
point was outside the articular process, which significantly
reduces the damage to the facet joints. Elsewhere, a study
reported that the incidence of adjacent vertebral body fractures
after PKP was about 7-19%, which may be caused by the
progress of osteoporosis and the bone cement fusion harden the
vertebrae after PKP and adjacent vertebra fractures after PKP
may be associated with reducing spinal mobility and increasing
stress on adjacent vertebral bodies.”> In this work, adjacent
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Table 2 Comparison of Surgical Results Between Unilateral and Bilateral Groups in Patients with Severe OVBF
Outcomes Unilateral Group Bilateral Group t value P-value
(49 cases) (40 cases)
VAS score
Preoperative 7.2£13 7.1£1.3 0.483 0.630
| day after surgery 1.6+0.8 1.5+0.8 0.575 0.567
Last follow-up 1.3+0.8 1.2+0.8 0.248 0.805
ODI index
Preoperative 68.2+14.7 69.9+14.8 0.538 0.592
| day after surgery 13.4+5.3 13.0£5.5 0.316 0.753
Last follow-up 133453 13.0£5.6 0317 0.752
Mid- height of vertebrae fractured(%)
Preoperative 37.7+9.7 37.5+9.3 0.088 0.930
| day after surgery 62.317.4 37.7£9.2 13.895 0.000 *
Last follow-up 62.1£7.3 37.8+9.2 13.897 0.000 *

Note: * = P < 0.05.

Abbreviations: OVBF, Osteoporotic Vertebral Biconcave-shaped Fracture; ODI, Oswestry Disability Index; VAS, Visual Analog Scale.

vertebral body fractures occurred in 9 cases after PKP. In
particular, the 9 patients did not take anti-osteoporosis drugs
and calcium regularly and thus osteoporosis was not con-
trolled. The measurement of bone density demonstrated that
the degree of osteoporosis was worse than before. A study by

Scholten et al*®

concluded that regular anti-osteoporosis drugs
and calcium after PKP can reduce the incidence of adjacent
vertebral fractures. Therefore, we hereby recommend that
patients be routinely given regular anti-osteoporosis treatment

after PKP and supervised throughout the process.

Conclusion

In summary, this study shows that both unilateral and
bilateral PKP can significantly alleviate the pain of
patients with sOVBFs. We also noted that the rate of
bone cement leakage is not associated with the puncture
approach of PKP. Compared to the bilateral PKP, unilateral
PKP via CT-guided techniques in the treatment of the
sOVBFs exhibited significantly shorter operation time,
lesser radiation dose, and complications. Moreover, uni-
lateral PKP can restore the median height of the vertebral
body and obtain a symmetrical distribution of bone cement
this
a retrospective study with limited data because of the

in the vertebra. However, study was only
small sample size. Therefore, a large sample multicenter

study is required so as to confirm these promising results.
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