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(P>0.05) o X &Fe 4B E R X o BT CT B g 41, Wl A& utla R EATo A& T CT BEA (P<0.05) , F4 A
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Comparison of nail placement accuracy and surgical efficiency of
orthopedic robot-assisted minimally invasive transforaminal lumbar
interbody fusion under diff erent modes
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Abstract Objective: To compare the nail placement accuracy and surgical efficiency of orthopedic robot-assisted minimally invasive
transforaminal lumbar interbody fusion (MIS-TLIF) with intraoperative X-ray and CT alignment. Methods: 57 patients who underwent
robotic-assisted MIS-TLIF from June 2020 to June 2023 in Qilu Hospital of Shandong University were selected. They were divided into
the X-ray alignment group (n=19), the CT alignment group (n=19) and the freehand group (n=19). Patients in the above three groups
underwent intraoperative X-ray alignment-assisted pedicle screw placement, intraoperative CT alignment-assisted pedicle screw placement

and freehand pedicle screw placement, respectively. Screw placement accuracy, rate of superior level facet joint violations, number
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of intraoperative fluoroscopies, bleeding, radiation exposure level, postoperative length of hospital stay, and clinical outcomes among
the three groups were compared. Meanwhile, operative time were compared between the X-ray-aligned group and CT-aligned group.
Results: There was no statistically significant difference in bleeding, postoperative length of hospital stay, and lumbar spondylolisthesis
segments among the three groups (P>0.05). Postoperative VAS and ODI scores of the three groups were significantly improved compared
with those before surgery (P<0.05). Intraoperative radiation exposure in the X-ray alignment group was lower than that in the CT
alignment group, and they were both lower than that in the freehand group (P<0.05). There was no statistically significant difference in
the clinically acceptable screw placement and rate of superior level facet joint violations among the three groups of patients (P>0.05).
The X-ray alignment group has lower alignment and planning time (P<0.05), and higher robot equipping and nail placement time than
the CT alignment group (P<0.05), but the difference in the total operative time between the two groups was not statistically significant
(P>0.05). The total operative times of the X-ray-aligned group and CT-aligned group were higher than that of the freehand group (P<0.05).
Conclusion: Robot-assisted MIS-TLIF with X-ray and CT alignment intraoperatively has high nail placement accuracy and safety, low

radiation exposure, which can be used as an effective adjunct to MIS-TLIF.
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Figure 1 X-ray aligned robot-assisted MIS-TLIF steps
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Table1 Comparison of general data among the three groups of patients (x +s )

X BER (n=19) CT B AR (n=19) EF4H (n=19) P&
M7 (B /%) 9/10 10/9 10/9 0.815
FHe (%) 57.46 + 12.36 55.42 +11.09 56.47 +9.45 0.513
BMI ( kg/m?) 24.95 +4.37 2432 +5.12 2534+7.13 0.891
BRI R
L4/5 8 7 10 0.864
L5/S1 11 12 9 0.881
HimE (mL) 82.94 +23.56 84.28 +26.38 88.01 +22.49 0.746
fEBehfiE (d) 5.11+1.35 5.82+2.01 5.31+1.79 0.703
58 (mGy) 20.25+0.57 31.01 +4.52° 40.12 £9.31° 0.000
VAS ¥4 ( fETS )
NI 7.12+3.05 7.07 +2.68 7.15+2.51 0.614
RIS EDZ] 2.63+1.16" 2.43+1.10° 2.61+1.29° 0.735
VAS ¥4 ( FhL)
b NG} 6.89+2.31 7.03 +2.56 7.09+1.98 0.541
REEZ 2.77 +1.04° 248+1.21° 2.58+1.06" 0.682
ODI %4>
RE] 69.34 +13.97 70.36+11.95 68.43+10.56 0.335
RERDZ] 30.44+7.92° 28.98+7.18" 31.27 +8.41° 0.404

TE: 5 X &R,

P<0.05; SARRFIMIE, "P<0.05
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Table 2 Comparison of placement accuracy and operative time among the three groups of patients (x +s )

X £LBEA CT B4R T4 P&
BETHR (#)
AR 65 66 61 0.961
B %% 9 7 8 0.825
A+B 2% 74 73 69 0.977
C% 2 2 5 0.131
D £ 0 1 2 —
E % 0 0 0 —
KPREDERL (1)
AR 57 55 50 0.215
B %% 8 11 11 0.573
C% 7 6 10 0.782
D % 4 4 5 0.846
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BT 8 12.89 + 8.47 8.26 +4.31 — 0.000
B AR T2 A0 K B9 18] 10.31+5.78 14.89 + 7.54 — 0.000
e 30.78 +14.48 20.26 +12.23 — 0.000
RFARESE] 178.42 +24.12 177.63+26.71 142.51 £ 18.47° 0.000
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