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Robot-assisted pedicle screw insertion for scoliosis: first 14 cases in China

ZHAI Xiao”, CHEN Zi-qiang”, YANG Ming-yuan®, ZHAO Ying-chuan, NI Haijian, ZHU Xiao-dong, ZHAO Jian,
WANG Fei, ZHAO Yun-fei, LI Ming”
Department of Orthopedics, Changhai Hospital, Second Military Medical University, Shanghai 200433, China

[Abstract] Objective To report our experience on robot-assisted pedicle screw insertion for scoliosis surgery and to verify
the insertion accuracy. Methods A total of 14 patients with scoliosis were treated with robot-assisted pedicle screw insertion
surgery (6 males and 8 females), including 12 suffering from idiopathic scoliosis and 2 suffering from congenital scoliosis. The
time used by the robotic operation, times of X-ray used, and time for the robotic registration were recorded. CT images were
used for evaluating the position of screws after the surgery. Results A total of 148 screws were inserted by the robot-guided
machine, Averagely it took (1. 7240. 9) times to set the platform for registration, (11. 2=£7. 7) times for using X-ray per
operation, and (19. 3£6. 2) min for each registration(time needed for setting the platform plus X-ray). After finishing the
registration, it took an average of (2. 4740. 9) min to insert a screw. The coronal Cobb angle was corrected from 50. 1° (40°-
63°) before operation to 12. 8° (2°-28°) after operation, with a correction rate of 74. 9% on average. CT images showed that the
accuracy of robot-assisted pedicle screw insertion was 95. 3% (141/148). Conclusion Mazor robot-guided pedicle screw
placement is accurate and safe for scoliosis, and it may be a promising trend in spine surgery.
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Fig 1 Procedure of the robotic surgery

A Perioperative planning; B, C: Manipulation during operation; D: Placement of screws and rods
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Tab 1 Surgical information of 14 patients with scoliosis undergoing robot-assisted pedicle screw insertion

Age Risser Saggital Cobb angle BS(AS) o/ (") AVT
Case Diagnosis Coronal Cobb angle BS(AS) «/(%)
(year) sign Ts-Tys Tio-La Li-Ls BS(AS)
1 18 CS 5 T1-T7:8(6) T7-T11:32(14) Tip-L,:52(24) 1821 5(5) 28(33) 5(2.5)
2 17 AlIS 4 T5-T11:47(7) Ti1-1s:40(3) 20(26) 5(7) 40(45) 4(1.9)
3 17 AlIS 5 T1-T5:16(6) T5-T11:51(10) T11-14:43(8) 15(25) 5(1) 40(42) 4(1.6)
4 20 AlIS 5 T1-Ty:25(4) Ts5-14:46(12) 5(20) 2(4) 25(45) 4(2)
5 15 AlIS 3 T1-Ts:17(9) Ts-T19:35(6) Tyo-L4:49(13) 24(26) 4(3) 42(47) 4. 2(2)
6 15 AIS 4 Ts-T11:20(12) Ti1-L3:50(8) 20(32) 2(6) 50(50) 5(2)
7 20 AIS 5 T1-T6:45(31) Ts-T12:63(28) Tip-L4:20(1) 12(19) 5(15) 40(42) 8(4.5)
8 17 AlIS 4 T4-T11:2009) Ty1-Ls:50(8) 22(28) 2(2) 30(40) 3.5(2)
9 15 AIS 1 T5-Ti2:50(15) Ti2-L4:22(5) 20(23) 3(10) 22(44) 4(1)
10 16 AlIS 4 T1-T3:20(12) T4-L3:50(6) Li-1.4:30(3) 2(15) 2(3) 40(45) 4(2)
11 15 CS 4 Ts-Ti1:15(7) Ty1-Ls:40(11) 22(29) 15(5) 40(50) 5(1)
12 12 AIS 3 Ty-Te:17(17) Ts-T12:43(11) Ti2-14:58(9) 13(24) 2(5) 42(38) 3(D)
13 13 AlIS 4 T1-Ts:25(15) T4-T12:50(18) Tia-Ly:30(7) 15(19) 8(8) 62(60) 5(2)
14 13 AlIS 2 T1-T5:45(2) T5-T19:39(4) Tyo-L4:24(6) 11(15) 5(3) 32(41) 3.4(1.2)

CS: Congenital scoliosis; AIS: Adolescent idiopathic scoliosis; BS: Before surgery; AS: After surgery; AVT: Apical vertebral translation
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Fig 2 A typical case of robot-assisted scoliosis surgery

A 13 years old female was diagnosed as adolescent idiopathic scoliosis. A: Preoperative pictures; B: Postoperative pictures; C: The

anteroposterior and lateral fluoroscopic images showed that coronal angles were T1-Tg: 25°, Tg-Ti2: 50°, Ti2-Ly: 30°, sagittal angles were Ts-

Tio: 15°, Tio-La: 8°, Li-Ls: 62°, and her Risser sign was 4°3 D: After the surgery, her coronal angles were T1-Ts: 15°, T¢-Ti2: 18°, Ti2-Ly:

7° and sagittal angles T5-Ti2: 19°, Tio-Lso: 87, Li-Ls: 60°
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