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Clinical effect of percutaneous kyphoplasty via posterior—superior vertebral margin in the treatment of
osteoporotic vertebral compression fractures of the lumbar spine/LI Jian, JIANG Yi, ZUO Rujun, et
al/Chinese Journal of Spine and Spinal Cord, 2021, 31(3): 222-229

[Abstract] Objectives: To describe the practice design of percutaneous kyphoplasty (PKP) via posterior—
anterior vertebral margin and to evaluate its advantages, disadvantages and clinical efficacy compared with
bilateral transpedicular approach PKP. Methods: 67 patients(74 vertebrae) that meet criteria were included
into the study to analyze retrospectively.  Patients were divided into two groups according to the PKP
approaches:  observation group (PKP via posterior—anterior vertebral margin) and control group(transpedicular
approach PKP). There were 6 males and 23 females in observation group, with an average age of 76.8+8.8
years. There were 9 males and 29 females in control group, with an average age of 77.7+10.2 years.
Evaluation indexes included: improvement rate of vertebral height, cement distribution and leakage, puncture
angle, operative time, radiation exposure, cement volume, VAS score and ODI score. Results:  All the
patients successfully went through the operation without puncture —related nerve injury and segmental artery
injury. There were no significant differences(P>0.05) in improvement rate of vertebral height[(47.68+23.76)% vs
(48.70+22.10)%], bone cement volume(4.35+1.00ml vs 4.63+0.75ml), unilateral cement distribution rate(6.1% vs
0), intraspinal cement leakage rate (27.3% vs 14.6%), intradiscal cement leakage rate (12.1% vs 9.8%),
foraminal cement leakage rate(3.0% vs 0) and postoperative VAS score(2.10£0.90 vs 1.92+0.67) between the

F—EF BN I (1993-) W W5 A WS T5 ] A AESNRE R B B A
L35 (010)82693627  E-—mail :92821521 1@qq.com
WIRAEH ¥ % E-mail :hdyyjy@vip.163.com



o A A A2 RS 2021 4E4E 31 4855 3 1)

Chinese Journal of Spine and Spinal Cord, 2021, Vol.31, No.3 223

two groups. There were significant differences(P<0.05) in paravertebral cement leakage rate(30.3% vs 61.0%),

radiation exposure, operative time(39.2+4.7min vs 44.8+5.5min) and puncture angle between the two groups.

Conclusions: PKP via posterior—anterior vertebral margin can easily reach the vertebral center and make the

cement distribute on bilateral side just by unilateral operation.

This approach allows shorter operative time,

smaller radiation exposure and lower paravertebral cement leakage rate than bilateral transpedicular approach

PKP. And it can achieve similar improvement rate of vertebral height and clinical efficacy as transpedicular

approach PKP.

[Key words] Posterior—anterior vertebral margin; Extra—pedicular approach; Osteoporotic vertebral compression

fracture
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Figure 1 Technical route
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Table 1 General information of the patients

P51 Gender BT B Segment R Hi VAS R i ODI
() R - - ) (%)
Age (year) BMI P EREME(L1-2)  FHEME(L3-5)  Pre—operative  Post—operative
Mal Femal Upper lumbar  Lower lumbar VAS oDI
ale emaie vertebra vertebra
WAL 76.8+8.8  23.81+3.24 6 23 24 9 8.28+0.65 88.00+4.72
Observation group
R AL 77.7£10.2  22.78+2.52 9 29 27 14 8.21+0.70 86.05+4.30
Control group
X ME x* value 0.085 0.403
T{H T value -0.378 1.467 0.389 1.761
PH P value 0.706 0.147 0.771 0.525 0.698 0.083
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Figure 2 3D simulation diagram of PKP via posterior-anterior vertebral margin a Side view. The needle was simulated
with a yellow rod and the red dot showed the bone entry point b Top view ¢ Rear view d Side view. The vertebral
model was set to be transparent. Skin was simulated with a blue heavy line. Point M showed the final puncture target:
located in the vertebral midline on anteroposterior(AP) view and in the anterior one—third of the vertebral body on lateral
view. Point P showed the bone entry point: the junction between the lateral—superior edge of pedicle and posterior
vertebral wall. Point O showed the skin entry point: the intersection of needle trajectory and skin e Top view. The red
dotted line showed the body midline f Rear view. Skin was simulated with a light blue square. The red double—headed

arrow showed the distance between skin entry point and the midline
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Figure 3 Step-by-step instruction of PKP via posterior—anterior vertebral margin a Establishment of mark line on
skin.  Point M was the projection point of the final puncture target on skin; point O was the skin entry point b
Diagram of vertebral body projection on AP view. Point M" was the projection point of the final puncture target; point
P’ was the projection point of the bone entry point ¢ The AP view X-ray. The meaning of point M' and P’ was the
same as that in Figure b d The AP view e The 18G needle reached the bone entry point f The lateral view g The
18G needle core was replaced by a guide wire h The 18G needle was replaced by a expansion sleeve i The expansion

sleeve was replaced by the puncture sleeve j The puncture needle core was inserted into the puncture sleeve k

Enlarging the trajectory with a bone drill 1 Balloon inflation m Bone cement perfusion
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Figure 4 Measurement of abduction angle and inclination angle in CT

transpedicular approach PKP.

a Vertebral cross —section of bilateral

The abduction angles of the puncture needles on both sides were Zo and £,

respectively b Vertebral sagittal section of transpedicular approach PKP. The inclination angle of the puncture needle

was £90 ¢ Vertebral cross—section of PKP via posterior—anterior vertebral margin. The abduction angle of the puncture

needle was 2y d Vertebral sagital-section of PKP via posterior—anterior vertebral margin. The inclination angle of the

puncture needle was 20
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Table 2 Improvement rate of vertebral height,
abduction angle and inclination angle of two groups

WEEAL (n=33) XML (n=41)

Observation group  Control group

A 5 JE W 4 (%)
Improvement rate of vertebral
height

SNES ()

Abduction angle

S fwifi ()

Inclination angle
D5 WAL B P<0.05
Note: (DCompered with observation group, P<0.05

47.68+23.76 48.70+22.10

30.03+5.38 13.9523.627

2839348 14.90+3.337
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Table 3 Bone cement distribution and leakage of two
groups

WAL (n=33) X HE4] (n=41)
Observation group  Control group

ﬁﬁfjﬁi@eﬁjﬁl distribution 2(6.1%) 0
Ittt cement Ieaksge P76
ﬁtgﬂcﬁ;fiz}ﬁiennenl leakage 4(12.1%) HO8%)
HE ] FL A1 92 T 1(3.0%) 0

Foraminal cement leakage
D5 ML P<0.05
Note: (DCompered with observation group, P<0.05

x4 WEARPYRIER
Table 4 Intraoperative observation index of two groups

W5 1 X g2
Observation group Control group

S L ()

0}
Puncture exposure(time) 17.7:2.6 228433
B KPR A B (R) _
Cement augmentation 19.5+4.4 24.1+4.2Y
exposure(time)
Sl DDA =" N
KR53 8 () 4.35+1.00 4.6320.757
ement volume
FAR T (min) 39.2+4.7 44.8+5.57

Operative time

(D5 WA 4 H B P<0.05
Note: (DCompered with observation group, P<0.05
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