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Effectiveness of Mazor spine robot —assisted percutaneous vertebroplasty with modified approach in
treating lumbar osteoporotic vertebral compression fracturessGUO Song, FU Qiang, HANG Donghua,
et al/Chinese Journal of Spine and Spinal Cord, 2021, 31(9): 818-824

[Abstract] Objectives: To explore the effectiveness of Mazor spine robot—assisted percutaneous vertebroplasty
(PVP)  with the modified approach to treat lumbar osteoporotic vertebral compression fractures (OVCF).
Methods: A retrospective analysis on 50 patients with lumbar OVCF who underwent PVP surgery were
performed in our hospital from July 2020 to December 2020. 23 cases were included in group A(Mazor spine
robot—assisted lumbar modified PVP group), while 27 cases were included in group B (free—hand lumbar
transpedicular PVP). In both groups, the operation time, number of fluoroscopy, radiation exposure dose,
hospital stay time and bone cement diffusion were recorded. The preoperative, postoperative day 3, and
postoperative month 3 vertebral body height recovery, low back pain visual analogue scale(VAS) scores, and
quality of life ODI scores were also recorded. Results: The average operation time of group A was 40.61%
3.85 minutes, which was significantly longer than that of group B(30.70+3.26 minutes). In group A, the time
of robot matching and registration was TA1(23.43+2.97 minutes), and the time from puncture to incision clo-

sure was TA2(16.74+5.13 minutes). In group A, the average number of intraoperative fluoroscopy was 6.96+
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1.80 times with 0.55+0.07mSv radiation exposure, among which robot matching and registration accounts for
2.12+0.35 times with 0.15+£0.03mSv radiation exposure. In group B, the average number of intraoperative flu-
oroscopy was 17.70£3.98 times with 1.25+0.12mSv radiation exposure. The average number of intraoperative
fluoroscopy and dose of radiation exposure in group A were significantly lower than those in group B(P<0.05).
In group A, bone cement was diffused into the center of the vertebral body(type II), while in group B bone
cement was mainly unilaterally diffused except for 14.87%(4/27) towards into center (type II)(P<0.05). The
VAS scores of back pain on the third day and third month after surgery were significantly lower than those
before surgery(P<0.05). There was no difference in VAS scores between the two groups after surgery(P>0.05).
The ODI scores of the two groups on the third day and third month after surgery were significantly lower
than those before surgery (P<0.05). There was no difference in the postoperative ODI scores between the two
groups(P>0.05). Conclusions: Mazor spine robot assisted PVP with the lumbar modified approach for treating
lumbar osteoporotic fractures is a safe and effective surgery to quickly relieve the pain caused by fractures
with the reduced intraoperative radiation and surgeon workload.

[Key words] Lumbar osteoporotic vertebral compression fractures; Percutaneous vertebroplasty; Modified ap-

proach; Robot-assisted; Clinical effectiveness
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Figure 1 Planning and intraoperative details of Mazor spine robot assisted vertebral augmentation with extrapedicular

approach a The entry point and angle planning of puncture channel at axial direction. The left side was the modified

PVP approach,

puncture channel at lateral direction.

and the right side was the conventional pedicle approach b The entry point and angle planning of
The left side was the modified PVP approach,

and the right side was the

conventional pedicle approach ¢ The entry point and angle planning of puncture channel at coronal direction. The left

side was the modified PVP approach, and the right side was the conventional pedicle approach d Connection of bedside
rail and fixed frame of Mazor spine robot during operation e Place the outer guide sleeve at the best position and angle

during the operation according to the Mazor spine robot suggestion f Bone cement injection along the working channel
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Table 1 Comparison of general indicators between the
two groups

A4l B4

Group A Group B
FARR ] (min) 40,613,857 30.703.26
peration time
B UEL (VO D
Number of X-ray 6.96+1.80" 17.70+3.98
4 S B 55 T 2495 B (mSv) n
Average dose of radiation 0.55+0.07" 1.25+0.12mSv

exposure

A 1] (d)
Hospital stays

(D5 B 441 P<0.05
Note: @C()mpared with group B, P<0.05

3.95+0.93 4.07+1.27
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Figure 2 Typical cases with Mazor spine robot assisted vertebral augmentation in the treatment of OVCF a, b Pre—

operation X-ray did not show obvious bone abnormalities ¢, d Pre—operation MRI, T2-weighted image showed L3 verte-
bral body with abnormal high signal intensity, suggesting a fresh fracture of L3 vertebral body e, f Intraoperative fluo-
roscopy showed the position of hollow catheter and working channel for vertebral augmentation with extrapedicular ap-
proach. Both AP and lateral view showed the hollow catheter was located in the center of the vertebral body g, h Post—
operation X-ray showed the bone cement was evenly distributed in the center of the vertebral body, and there was no

bone cement leakage

®2 AWM AKE3MMINARGEERKEE (mm)
Table 2 Vertebral body height recovery value before operation, third day and third month after operation
3 15 2% 1= N - i 2 15 . - =
i VR e i 4 R BRI e e L R
nterior height of injured R . Midline height of injured .
estore quantity Restore quantity
vertebra vertebra
AH B AH B AH B AH B4
Group A Group B Group A Group B Group A Group B Group A Group B
P AT 17.30+5.32  17.86+4.78 — — 19.11+4.05  18.99+4.34 — —
Teoperation
14 ARG 3d 19.03+4.66  18.99+5.34 1.73+0.34  1.13+0.25 20.56+4.26  19.98+4.19 1.45+0.23  0.99+0.23
postoperation
ARIE34H
19.07+5.04  18.99+5.04 1.77+0.36  1.13+0.04 20.34£3.99  20.12+3.67 1.23+0.18  1.13+0.19

3 months post-op

*3 WMEAFARRAREEHEESER VAS 45 & ODI Lb &
Table 3 Comparison of back pain VAS scores of both groups at pre—operation and each follow—up

e ODI(#%)
A AR5 3d ARJE34MH A Hif ARG 3d AR5 34H
Preoperation 3d postoperation 3 months post—op Preoperation 3d postoperation 3 months post—op
A4l Group A 6.39£1.23 2.65£1.15Y 2.34£0.83" 62.708.65 13.91+2.257 13.701.55%
B# Group B 6.26+1.53 2.59+0.97% 3.70+0.99% 63.63+9.13 14.63+1.717 14.30+1.88%

(D5 F AR T L4z P<0.05
Note: (DCompared with that preoperation in same group, P<0.05
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