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Accuracy and safety of robot assisted pedicle screw placement ZHANG Tong-tong, WANG Zeng-ping , WANG Zhong-hua,
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ABSTRACT Objective: To investigate the accuracy and safety of pedicle screw placement assisted by orthopedic robot and
C-arm fluoroscopy. Methods: The clinical data of 36 patients with spinal diseases underwent surgical treatment from January
2019 to August 2020 was retrospectively analyzed. Among them,18 cases were implanted pedicle screws assisted by or-
thopaedic robot (observation group) ,including 12 males and 6 females,aged from 16 to 61 years with an average of (38.44+
3.60) years;there were 1 case of adolescent scoliosis, 1 case of spinal tuberculosis,7 cases of lumbar spondylolisthesis, 4 cases
of thoracic fracture and 5 cases of lumbar fracture. Another 18 cases were implanted pedicle screws assisted by C-arm fluo-
roscopy (control group) ,including 10 males and 8 females,aged from 18 to 58 years with an average of (43.22+2.53) years;
there were 1 case of adolescent scoliosis, 6 cases of lumbar spondylolisthesis, 6 cases of thoracic fracture and 5 cases of lumbar
fracture. The intraoperative fluoroscopy times,nail placement time and postoperative complications were recorded in two
groups. CT scan was performed after operation. The Gertzbein—Robbins standard was used to evaluate the accuracy of pedicle
screw placement which was calculated. Results:The number of intraoperative fluoroscopy in observation group was (6.89+
0.20) times, which was significantly higher than that in control group (14.00£0.18 )times (P<0.05). The placement time of each
screw in observation group was (2.56+0.12) min, which was significantly different from that in control group (4.22+0.17) min

(P<0.05). One case of incision infection occurred in control group after operation,and recovered after active dressing change.
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During the follow-up period , no serious complications such as screw loosening and fracture occurred in two groups, and there was

no significant difference in complications between two groups (P>0.05). A total of 107 screws were placed in observation group,

including 101 screws in class A ,4 in class B,2 in class C,0 in class D and 0 in class E , the accuracy rate of pedicle screw place-

ment=| (number of screws in class A+B) / the number of all screws placed in the group | x100%=98.1% (105/107) ; and a total

of 104 screws were placed in control group ,including 90 screws in class A ,4 in class B,5 in class C,5 in class D and 0 in class

E,the accuracy rate of pedicle screw implantation=[ (number of screws in class A+B/the number of all screws placed in the

group | x100%=90.3% (94/104); there was significant difference between two groups (P<0.05). Conclusion : Orthopaedic

robot assisted pedicle screw placement has the advantages of less fluoroscopy times,shorter screw placement time and higher

accuracy ,which can further improve the surgical safety and has a broad application prospect in the orthopaedic.
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Tab.1 Comparison of clinical data of patients underwent pedicle screw placement between two groups
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Tab.2 Comparison of operation conditions of patients
underwent pedicle screw placement between two groups
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Fig.1 A 42-year-old male patient was admitted to the hospital because of one day of low back pain caused by trauma , and was diagnosed with lumbar frac-

ture 1a,1b. Preoperative AP and lateral X-ray films showed L, compression fracture  1¢,1d. Path planning of intraoperative orthopaedic robot ~ 1e. Robot

assisted placement of guide needles  1f. One week after operation , the accuracy of pedicle screw placement was rated as class A according to Gertzbein—

Robbins classification criteria  1g,1h. AP and lateral X-ray films 1 week after operation
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