
Page 1/10

Comparison between percutaneous vertebroplasty and
percutaneous kyphoplasty in the treatment of posterior wall
rupture and osteoporotic vertebral compression fractures-Case -
based retrospective study
Yong-sheng Gou 

the �rst people's hospital of shuangliu district chengdu
Yue Hu  (  18227648792@163.com )

the �rst people's hospital of shuangliu district chengdu https://orcid.org/0000-0001-5634-6674
Hai-bo Li 

the �rst people's hospital of shuangliu district chengdu
Bo-lin fu 

the �rst people's hospital of shuangliu district chengdu
Zheng Che 

the �rst people's hospital of shuangliu district

Research article

Keywords: Compression Fractures; Osteoporosis; Percutaneous kyphoplasty(PKP)

Posted Date: April 10th, 2020

DOI: https://doi.org/10.21203/rs.3.rs-19906/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.   Read Full License

https://doi.org/10.21203/rs.3.rs-19906/v1
mailto:18227648792@163.com
https://orcid.org/0000-0001-5634-6674
https://doi.org/10.21203/rs.3.rs-19906/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/10

Abstract
Background: Percutaneous kyphoplasty (PKP) or percutaneous vertebral plasty (PVP) has been widely applied in the treatment of
osteoporotic vertebral compression fractures (osteoporotic vertebral compression will fracture, OVCF) because of its minimally
invasive and effective. To compare the clinical e�cacy and safety of percutaneous vertebroplasty versus percutaneous
kyphoplasty for osteoporotic vertebral compression fractures with posterior wall broken.

Methods: 82 patients with osteoporotic vertebral compression fracture with posterior wall broken were divided into PVP
group(group A) and PKP group(group B) The operation time, perspective times, bone cement volume injected. cement leakage,
hospitalization expenses, preoperative visual analog score(VAS) and Oswestry disability index(ODI), restoration height of vertebral,
the vertebrae height loss and new fracture of adjacent vertebra were evaluated during the follow-up.

Results: The PVP group incurred signi�cantly shorter operation time(40.37 ±8.26 min) and less perspective times (22.23 ±3.79
times)than the PKP group(46.74 ±9.58 min and 27.96 ±5.71 times respectively)( P<0.05). The PVP group incurred signi�cantly less
expenses than the PKP group(P<0.05). The VAS scores and ODI at 1 day and 6 months post-operation were signi�cantly lower than
pre-operation in both groups(P<0.05).

Conclusion: Both PVP and PKP Can obtain satisfactory clinical e�cacy for the treatment of osteoporotic vertebral compression
fractures with posterior wall broken,but the former may have advantages of less expenses,shorter operation time.

Trial registration: This retrospective study was approved by the ethics committee of the �rst people's hospital of shuangliu district,
Chengdu, Moreover, this study was also registered in the Chinese clinical trial registry with the registration number of
ChiCTR1900028176.

Background And Data
Percutaneous kyphoplasty (PKP) or percutaneous vertebral plasty (PVP) has been widely applied in the treatment of osteoporotic
vertebral compression fractures (osteoporotic vertebral compression will fracture, OVCF) because of its minimally invasive and
effective. However, for the injured vertebra wall broken after osteoporotic vertebral compression fractures, due to the increased risk
of bone cement leakage into the spinal canal, two kinds of treatment methods for clinical effect assessment after treatment have
been reported rarely in clinical practice. 82 cases of OVCF patients admitted to our hospital from March 2012 to June 2018 were
treated respectively with percutaneous kyphoplasty (PKP) or percutaneous vertebroplasty. The clinical e�cacy is as follows.

Methods
1.1 clinical data

1.1.1 inclusion and exclusion criteria

1) inclusion criteria: patients over the age of 60 who were diagnosed with fresh osteoporotic thoracolumbar compression fracture
with vertebral posterior wall breakage (all patients received percutaneous kyphoplasty after CT scan con�rmed fractured vertebral
posterior wall breakage or partial fracture and then transferred into spinal canal less than 1/3 sagittal diameter of spinal canal); 2)
exclusion criteria: (1) primary or metastatic bone tumor, 2 vertebral bodies without painful osteoporotic thoracolumbar vertebral
compression fractures, (3) multiple segmental thoracolumbar fracture, (4) the nerve injury, (5)the combining rear ligament complex
injury, (6)follow-up time is less than 6 months after treatment.

1.1.2 case data

This study included 82 patients, who were divided into two groups A and B according to different surgical methods. Group A:
percutaneous kyphoplasty group (PVP); group B: percutaneous kyphoplasty group (PKP). There were 40 patients in group A,
including 12 males and 28 females. The mean age was 71.47 ± 5.33 years old. The time from injury to operation was 2 ~ 20 days
(4.35 ± 2.41) on average. Follow-up time: 8 to 24 months, average 12.39 ± 2.57 months. Fracture vertebral distribution: T7 l cases,
T8 l cases, T9 2 cases, T10 1 case, T11 5 cases, T12 11 cases, L1 9 cases, L2 6 cases, L3 2 cases, L4 2 cases. There were 42
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patients in group B, including 12 males and 30 females. The mean age was 72.79 ± 7.59 years. The time from injury to operation
was 1 ~ 20 days (4.53 ± 2.19) on average. Follow-up time: 8 to 25 months, average 12.88 ± 4.27 months. Fracture vertebral
distribution: T6 l cases, T8 l cases, T9 1 cases, T10 2 cases, T11 6 cases, T12 12 cases, L1 8 cases, L2 7 cases, L3 2 cases, L4 2
cases. There was no signi�cant difference in age, gender, fracture vertebral distribution, injury distance from surgery, and follow-up
time between the two groups (P > 0.05).The two groups were comparable.(Table1)

Table 1
Comparison of general information between group A and group B

Characteristics A B X2 P

Age(year) 70 18(45.00) 20(47.62) 0.361 0.859

≥ 70 22(55.00) 22(52.38)    

gender Male 12(30.00) 13(30.95) 0.835 0.672

Female 28(70.00) 29(69.05)    

fracture vertebral distribution thoracic 21(52.50) 23(54.76) 1.615 0.721

lumbar vertebra 19(47.50) 19(45.24)    

injury distance from surgery (days) 7 28(70.00) 30(71.43) 1.719 0.713

≥ 7 12(30.00) 12(28.57)    

follow-up time (months) 18 19(47.50) 20(47.62) 0.935 0.892

≥ 18 21(52.50) 22(52.38)    

1. 2 surgical methods

Group A: the patients were in the prone position, chest and waist heighted with the body position pad, and the abdomen was
suspended. Before surgery, the patients were treated with the closed reduction by over-extension traction in the prone position, and
the surface projection of the fractured vertebral pedicle was located under the perspective of C-arm X-ray machine. Local
anesthesia with 1% lidocaine was performed at the location of puncture point, and bilateral pedicle puncture was performed in both
groups A and B. Choose pedicle projection at 10 o 'clock position in left and 2 o 'clock position in right. Puncture path along the
pedicle, oblique perspective puncture needle point reached fanterior about 1/3, tip the pedicle is a perspective projection point and
spines projection, pull out the needle core, to the bone drill work along the pipe screwing in vertebral bodies to distance fanterior
1/3, pulls out the bone drill. To prepare bone cement and start injection when the bone cement is in the shape of wire drawing. The
expected amount of bone cement infusion is 1/4 of the volume of the vertebral body. However, when the bone cement spreads to
1/4 to 1/5 of the posterior edge of the vertebral body, the injection of bone cement should be stopped, or when it is found by
�uoroscopy that the bone cement leaks to the bone, such as the intervertebral space, paravertebral, vein, etc. After the bone cement
solidi�es, rotate to pull out the puncture needle. Pressure dressing was applied at the puncture site and the operation was
completed. The patients' vital signs and sensory movement of lower limbs were observed during the operation. One day after the
operation, patients got out of bed and had conventional anti-osteoporosis treatment.

Group B: posture, preoperative closed reduction, anesthesia, puncture and bone drill enlargement were the same as group A. After
pulling out the bone drill, the balloon was implanted along the working catheter. Under the monitoring of C-arm, it was found that
the balloon was in A good position, then the balloon was gradually expanded by slowly injecting contrast agent, and the balloon
was stopped when the height of the vertebral body was satis�ed and recovered, and the contrast agent was withdrawn slowly, and
the subsequent treatment was the same as that of group A.

1. 3 surgical materials

The instruments used in percutaneous kyphoplasty were manufactured by Shandong Guanlong company, and the bone cement
used in the surgery was manufactured by Germany's heraeus company, polymethyl-methacrylate (PMMA).
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Results
2.1 There were no adverse reactions of bone cement, iatrogenic spinal cord nerve injury, and complications of puncture infection in
both groups A and B. During the follow-up period, there were 2 cases of adjacent vertebral body fracture in group A (percutaneous
kyphoplasty group) and 3 cases of adjacent vertebral body fracture in group B (percutaneous kyphoplasty group), with no
statistical difference between the two groups (P > 0.05). Typical cases are shown in Fig. 1,2.

2.2 The operative time and intraoperative �uoroscopy frequency of group A were less than that of group B, and the difference
between the two groups was statistically signi�cant (P < 0.05), while the difference in the injection amount of bone cement between
group A and group B was not statistically signi�cant (P > 0.05). There were 8 cases of bone cement leakage in group A, with a
leakage rate of 20.00%, and 7 cases of bone cement leakage in group B, with a leakage rate of 16.67%. The difference between the
two groups was not statistically signi�cant (P > 0.05). The height of injured vertebrae in group A and group B increased by 2.91 ± 
1.49 mm and 3.38 ± 1.72 mm, respectively, compared with that before surgery. The difference between the two groups was not
statistically signi�cant (P > 0.05). The height loss of injured vertebrae was 0.97 ± 0.36 mm and 1.14 ± 0.45 mm during the follow-up
6 months after the operation, respectively, and the difference between the two groups was not statistically signi�cant (P > 0.05).
The total hospital expenses of patients in group A (1.78 ± 0.15 million RMB) were less than those in group B (3.09 ± 0.34 million
RMB), and the difference between the two groups was statistically signi�cant (P < 0.05, as shown in Table 2)

2.3 VAS score and ODI score

1.4 observation indexes

The operative time, intraoperative �uoroscopy times and injection of bone cement of the two groups were recorded. Visual analog
score (VAS) and Oswestry disability index (ODI) in postoperative follow-up were recorded in the two groups. The height of the
fractured vertebral body on the lateral X-ray (converted according to the marking scale) was measured before surgery, 1 day after
surgery and 6 months after surgery in the two groups. The height of the fractured vertebral body = the distance between the center
of the upper and lower endplate of the fractured vertebral body (the midpoint of the continuous front and rear edge of the
endplate). The height of recovery of fractured vertebral body 1 day after surgery was calculated, and the height of loss of fractured
vertebral body 6 months after surgery was calculated. Intraoperative and postoperative complications including the incidence of
bone cement leakage, the incidence of nerve injury, puncture infection rate, and the incidence of pulmonary embolism were
recorded. The incidence of adjacent vertebral fractures was followed up.

1.5 statistical processing

SPSS13.0 statistical software was used for statistical analysis. The signi�cance level was set as 0.05, and P value < 0.05 was
considered statistically signi�cant. Measurement data were expressed as mean ± standard deviation (x ± s), mean comparison was
performed by t test (bilateral), enumeration data were performed by chi-square test of four-lattice table, and gender comparison
was performed by mann-whitney test.
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Table 2
the perioperative and imaging indexes of the two groups

Groups N operative
time(min)

intraoperative
�uoroscopy
frequency

injection
amount of
bone
cement(ml)

bone
cement
leakage(n)

The height of
injured
vertebrae(mm)

The lost
height of the
injured
vertebra was
6 months
after
surgery(mm)

Total hospital
expenses(million
RMB)

A 40 40.37 ± 
8.26

22.23 ± 3.79 5.67 ± 1.73 8 2.91 ± 1.49 0.97 ± 0.36 1.78 ± 0.15

B 42 46.74 ± 
9.58

27.96 ± 5.71 5.94 ± 1.46 7 3.38 ± 1.72 1.14 ± 0.45 3.09 ± 0.34

P-
value

- 0.001 0.001 0.178 0.295 0.151 0.107 0.000

VAS score and ODI score of patients in both groups A and B were lower than that of patients in the same group 1 day after surgery
and 6 months after surgery, and the difference was statistically signi�cant (P < 0). 05); VAS scores were compared 1 day after
surgery and 6 months after surgery, P > 0. 05, the difference was not statistically signi�cant. The ODI score was compared between
1 day after surgery and 6 months after surgery, P < 0. 05, the difference was statistically signi�cant. VAS score and ODI score were
compared between the two groups 1 day after surgery and 6 months after surgery, P > 0. 05, the difference was not statistically
signi�cant. See Table 3.

Table 3
VAS score and ODI score between the two groups

groups N Preoperative
VAS score

VAS score 1 day
after surgery

VAS scores at 6
months after surgery

Preoperative
ODI

ODI 1 day
after
surgery

ODI was 6
months after
surgery

A 40 6.63 ± 1.57 1.94 ± 1.16 1.97 ± 1.45 84.57 ± 
12.93

40.17 ± 
8.15

22.73 ± 7.53

B 42 6.95 ± 1.45 2.13 ± 1.64 2.07 ± 1.33 85.62 ± 
12.27

38.59 ± 
7.83

21.38 ± 6.47

P-
value

- 0.332 0.594 0.463 0.533 0.326 0.401

Discuss
Osteoporotic vertebral compression fracture is one of the common fractures in elderly patients. Compared with conservative
treatment, long-term bedridden fracture may lead to serious complications and the permanent disability rate can reach 50%(. More
and more scholars advocate the treatment of percutaneous vertebroplasty (kyphosis), 1,2), which can quickly relieve the pain in the
back and restore the daily activities before the injury as soon as possible(3–5). Cement leakage is one of the common
complications of vertebroplasty(6–7). For vertebral fracture, however, there are wall broken after osteoporotic vertebral
compression fractures, percutaneous vertebral plasty or protruding after percutaneous vertebral plasty in the treatment, on the one
hand, because of the bone cement may be damaged along the back wall crack to the spinal canal leakage, on the other hand, using
a balloon expansion after the extrusion wall damage fracture block can lead to bone block back to the spinal canal, increase the
risk of spinal cord, nerve damage. Therefore, some scholars believe that kyphoplasty is a relative contraindication for the treatment
of osteoporotic vertebral compression fractures caused by posterior wall rupture(8–10). However, domestic scholars Dong zhiyong
et al. (11). reported that the application of kyphoplasty in the treatment of vertebral posterior wall damage and osteoporotic
fractures has not only achieved good e�cacy, but also had good safety. Yang huilin et al (12). also achieved satisfactory clinical
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e�cacy in the treatment of osteoporotic compression fractures with fracture of the perivertebral wall by PKP individualized surgical
program. The results of this study showed that VAS score and vertebral body height in both groups A and B after surgery were
signi�cantly improved compared with that before surgery, with statistical signi�cance, indicating that percutaneous vertebroplasty
or percutaneous kyphoplasty had A de�nite clinical effect on osteoporotic compression fracture with posterior wall damage. At the
same time, this study adopts the wall rupture after percutaneous vertebral plasty treatment vertebral compression fractures, bone
cement leakage rate was 20.00%, the use of the protruding after percutaneous vertebral plasty wall rupture after treatment vertebral
compression fractures, bone cement leakage rate was 16.67%, the incidence of leakage and the domestic and foreign literature on
percutaneous vertebral bodies (convex) after keratoplasty in treatment of osteoporosis vertebral compression fractures
complicated with bone cement leakage rate, and no case of spinal canal leakage, also did not appear adverse reactions, iatrogenic
bone cement, puncture infection complications such as spinal cord injury. This study also shows that percutaneous vertebroplasty
(kyphosis) is safe for the treatment of osteoporotic vertebral compression fractures caused by posterior wall rupture. VAS score,
ODI score and bone cement leakage rate were not statistically signi�cant between groups A and B. It is inconsistent with some
literature reports(13–14). that PKP bone cement leakage rate is lower than PVP. Reasons for analysis: 1. Our expected injection of
bone cement was 1/4 of the volume of the vertebral body, which was inconsistent with most literatures and relatively low; 2. 2. Our
puncture route is bilateral, which is more conducive to the diffusion of bone cement in the vertebra. Reduces the risk of cement
leakage; 3. We closely observed the diffusion of bone cement in the process of bone cement injection. If the bone cement reached
1/4 to 1/5 of the fractured vertebra, the injection of bone cement should be stopped immediately; this also reduced the risk of bone
cement leakage. 4. Before surgery, we adopted the closed reduction with overextension traction in the prone position to restore the
height of the vertebral body and reduce the risk of bone cement leakage.

When percutaneous vertebroplasty or percutaneous kyphoplasty is used for the treatment of osteoporotic vertebral compression
fractures in the elderly with fractured posterior wall of the vertebral body, our experience in treatment should pay attention to the
following points during the operation: 1. The position of balloon implantation should be as close as possible to the anterior 1/3 of
the vertebra, away from the fracture and fracture of the vertebra, so as to prevent the compression of the posterior wall of the
vertebra after balloon dilatation to the vertebral canal; 2. Avoid excessive forced expansion of balloon and pursuit of recovery of
injured vertebral height; 3. The bone cement push rod should be as close as possible to the anterior wall of the vertebral body and
away from the damaged posterior wall of the injured vertebral body; 4. Pay attention to the timing of bone cement injection, and
carry out the injection when the bone cement is in the wire-drawing stage, so as to avoid the risk of uncontrolled bone cement
leakage caused by too thin �ow and diffusion of bone cement; 5. Proper amount of bone cement injection is needed; Studies(15).
showed that when the volume of bone cement injection was about 1/4 of the volume of vertebral body, it could effectively relieve
pain, restore the stiffness and strength of fractured vertebral body, and avoid the risk of cement leakage caused by excessive bone
cement injection. 6. The whole process of bone cement infusion should be carried out under the close dynamic monitoring of c-
arm, and the infusion of bone cement should be stopped immediately when the leakage of bone cement to the surrounding wall of
the vertebral body or the cement reaches 1/4 to 1/5 after the fracture of the vertebral body. 7. Reduction of anterior prone position
and hyperextension position; 8. Bilateral arch puncture was used to inject bone cement to avoid forced injection of bone cement to
diffuse to the opposite side through unilateral puncture.

The surgical purpose of vertebroplasty is: on the one hand, to relieve the pain of the patient; on the other hand, to strengthen the
fractured vertebra and enhance its stability. This operation stabilizes the fracture by injecting low-viscosity bone cement into the
fractured vertebra and diffusing it into the trabecular space, thus increasing the mechanical strength and biomechanical stability of
the anterior and middle column of the spine. The thermal effect of bone cement destroys the nerve endings in the fractured
vertebral tissue and reduces or relives pain by reducing local in�ammation. But the ability to correct kyphosis is limited.
Kyphoplasty can partially restore the height of the anterior middle column of the fractured vertebra, improve the kyphoplasty
deformity of the fractured vertebra, and reconstruct the biological force line of the spine by implantation of the expanded balloon.
In this study, all patients were preoperatively treated with retro�exion traction and closed reduction, and the height of the injured
vertebrae in the percutaneous kyphoplasty group was 2.91 ± 1.49 mm higher than that before surgery, and the height of the injured
vertebrae in the percutaneous kyphoplasty group was 6.38 ± 1.72 mm higher than that before surgery, all of which partially
improved the deformity of the fractured vertebra kyphoplasty. McKiernan F et al. (16). showed no correlation between the degree of
recovery of fracture vertebral body height and the degree of postoperative pain relief. Another study(17). showed that the reduction
of preoperatively overextension traction fractures in the prone position contributed to the recovery of vertebral height and the
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improvement of kyphosis deformity. The results of this study also con�rmed that although the height recovery degree of the
vertebral body in the PVP group was worse than that in the PKP group, the difference between the two groups was not statistically
signi�cant, which was inconsistent with some literature reports[13, 14] that the PKP vertebral body reduction effect was better than
that of the PVP. The analysis may be related to the closed reduction through overextension traction in the prone position in all
cases studied in this group before surgery.

In this study, it was also shown that the total cost of hospitalization in the PKP group was signi�cantly higher than that in the PVP
group, mainly because the price of consumables used in the PKP group was signi�cantly higher than that in the PVP group.
Percutaneous vertebroplasty did not require balloon dilation during the operation, so the number of �uoroscopy was decreased and
the operation time was shortened. Compared with kyphoplasty, the difference was statistically signi�cant. Ji quan et al. (18) also
showed that for osteoporotic vertebral compression fractures, if no correction is required for kyphosis deformity of the fracture,
PVP has advantages over PKP, such as low cost, less �uoroscopy and short operation time, and corresponding selection is made in
clinical according to patients' needs and different indications.

After percutaneous kyphoplasty for osteoporotic thoracolumbar fractures, the increased hardness of the vertebral body may lead to
an increased incidence of adjacent vertebral body fractures. Domestic scholars Lin hua et al. (19) found that after vertebroplasty,
the risk of adjacent vertebroplasty was increased, so they believed that the new adjacent vertebroplasty was closely related to
vertebroplasty (kyphosis). In this study, there were 3 cases of adjacent vertebral fractures in the PKP group and 2 cases in the PVP
group, and there was no signi�cant difference in the incidence of adjacent vertebral fractures in the near and middle postoperative
follow-up (P > 0.05).

Conclusion
In conclusion, both percutaneous vertebroplasty and percutaneous kyphoplasty for posterior wall breakage and osteoporotic
vertebral compression fractures can achieve good analgesic and stabilizing effects, and there is no signi�cant difference in the
incidence of adjacent vertebral fractures in the near and middle postoperative complications. However, the former had lower cost,
fewer intraoperative �uoroscopy times, shorter operative time, and did not increase the incidence of complications such as bone
cement leakage. However, it remains to be seen whether a larger sample size will support the current conclusions or not.
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Figures

Figure 1

Group A patient, female, 68 years old, with a thoracic 12 osteoporotic vertebral compression fracture, underwent percutaneous
vertebroplasty. a and b: preoperative positive and lateral X-ray showed compression fracture of the 12th thoracic vertebra, and the
height of the anterior middle column was partially lost. c: preoperative CT showed fracture involving the posterior wall of the
vertebral body. d: preoperative MRI (lipogram) showed high signal in the 12th thoracic vertebra. e,f: one day after surgery, positive
and lateral X-ray showed that the bone cement was evenly distributed in the vertebral body. g,h: there was no signi�cant change in
the positive and lateral X-ray 6 months after the operation and 1 day after the operation.
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Figure 2

Group B Patient, female, 64 years old, with thoracic 12 osteoporotic vertebral compression fracture, underwent percutaneous
kyphoplasty. a,b: preoperative positive and lateral X-ray showed compression fracture of the 12th thoracic vertebra, and the height
of the anterior middle column was partially lost. c: preoperative CT showed fracture involving the posterior wall of the vertebral
body. D: preoperative MRI (lipogram) showed high signal in the 12th thoracic vertebra. e,f:one day after the operation, positive and
lateral X-ray showed that the bone cement was evenly distributed in the vertebral body. g,h: there was no signi�cant change in the
positive and lateral X-ray 6 months after the operation and 1 day after the operation.


