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Treatment of stage Il —-III Kiimmell disease with robot-assisted bone cement-augmented pedicle screw fixation

ZHANG Jian-qiao ,ZHOU Xiao ,LU Hui-gen ,CHEN Bao ,YU Ye-feng , HU Xu-qi ,HU Min-jie ,PAN Xue-kang (Department of
Spinal Surgery ,the Second Hospital of Jiaxing, Jiaxing 314000, Zhejiang , China)

ABSTRACT Objective To evaluate the early clinical efficacy of robot-assisted percutaneous short-segment bone cement-
augmented pedicle screw fixation in the treatment of stage Il — Il Kiimmell disease. Methods The clinical data of 20 patients
with stage Il -1l Kiimmells disease who underwent robot-assisted percutaneous hone cement-augmented pedicle screw fixation
between June 2017 and January 2021 were retrospectively analyzed. There were 4 males and 16 females,aged from 60 to 81
years old with an average age of (69.1£8.3) years. There were 9 cases of stage Il and 11 cases of stage Il ,all of which were
single vertebral lesions , including 3 cases of T};,5 cases of T}, 8 cases of L; 3 cases of L, and 1 case of Ls. These patients did not
exhibit symptoms of spinal cord injury. The operation time ,intraoperative blood loss ,and complications were recorded. The po-
sition of pedicle screws and the filling and leakage of bone cement in gaps were observed using postoperative CT 2D recon-
struction. The data of the visual analogue scale (VAS),Oswestry disability index (ODI),kyphosis Cobb angle ,wedge angle of

the diseased vertebra,and anterior and posterior vertebral height on lateral radiographs were statistically analyzed preopera-
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tively, 1 week postoperatively,and at the final follow-up. Results Twenty patients were followed up for 10 to 26 months, with an
average follow-up of (16.0+5.1) months. All operations were successfully completed. The surgical duration ranged from 98 to
160 minutes, with an average of (122+24) minutes. The intraoperative blood loss ranged from 25 to 95 ml,with an average of
(45+20) ml. There were no intraoperative vascular nerve injuries. A total of 120 screws were inserted in this group,including
111 screws at grade A and 9 screws at grade B according to the Gertzbein and Robbins scales. Postoperative CT indicated that
the bone cement was well-filled in the diseased vertebra,and cement leakage occurred in 4 cases. Preoperative VAS and ODI
were (6.05+0.18) points and (71.10+5.37)% ,respectively, (2.05+0.14) points and (18.57+2.77)% at 1 week after opera-
tion,and (1.35+0.11) points and (15.71£2.12) % at final follow-up. There were significant differences between postoperative
1 week and preoperative ,and between final follow-up and postoperative 1 week (P<0.01). Anterior and posterior vertebral
height, kyphosis Cobb angle ,and wedge angle of the diseased vertebra were (45.07+1.06)%, (82.02+2.11)%, (19.49+0.77) °,
and (17.56+0.94) ° preoperatively,respectively, (77.00£0.99)%, (83.04+2.02)%, (7.34+£0.56) °,and (6.15+0.52) ° at 1
week postoperatively,and (75.13+£0.86)%, (82.39+0.45)%, (8.38+0.63) °,and (7.09+£0.59) ° at the final follow-up. Conclu-
sion Robot-assisted percutaneous short-segment bone cement-augmented pedicle screw fixation demonstrates satisfactory short-
term efficacy in treating stage Il — Il Kiimmells disease as an effective minimally invasive alternative. However,longer opera-

tion times and strict patient selection criteria are necessary,and long-term follow-up is required to determine its lasting effec-

tiveness.
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Fig.1 A 73-year-old female patient with stage Il Kiimmell’s disease on L, underwent robot-assisted percutaneous short-segment bone cement-augmented
pedicle screw fixation 1a,1b. Preoperative AP and lateral X-ray films showed L; vertebral collapse and kyphosis  1¢,1d. Preoperative MRI showed col-
lapse of L vertebral body , formation of intravertebral vacuum sign , rupture of posterior wall of vertebral body , compression of dural sac  1e,1f,1g, 1h. Pre-
operative 2D CT reconstruction showed an osteoporotic fracture of L, vertebral body ,bone absorption in the vertebral body , rupture of anterior and posterior
vertebral walls, and protrusion of the posterior wall of the spinal canal 1i. Intraoperative,O-arm fluoroscopic lateral radiographs showed the height of
anterior margin of the affected vertebra was significantly recovered after posture reduction and manual reduction,and the kyphosis was corrected 1j.
Intraoperative ,screw size of robot planning after O-arm scanning  1k. Intraoperative , the guide wire was inserted after real-time navigation by robot ma-
nipulator 1l. Intraoperative O-arm fluoroscopic lateral radiographs showed that the guide wire was on good position 1m. Intraoperative O-arm fluoro-

scopic lateral radiographs showed position of pedicle screw was good and distribution of bone cement was satisfactory
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Fig.1 A 73-year-old female patient with stage Il Kiimmell’s disease on L, underwent robot-assisted percutaneous short-segment bone cement-augmented

pedicle screw fixation 1n,lo. One week after operation, AP and lateral X-ray films showed significant recovery of anterior edge height,correction of
kyphosis, good bone cement filling,and good internal fixation position 1p,1q,1r,1s. Postoperative 2D CT reconstruction showed all the pedicle screw
positions were grade A ,the anterior height of L; vertebral body was significantly recovered ,and bone cement was well filled without bone cement leakage

1t,1u. At 12 months after operation, AP and lateral X-ray films showed good internal fixation position,no displacement of bone cement mass,and no sig-

nificant loss of anterior edge height and wedge angle of the affected vertebra compared with 1 week after surgery
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