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Clinical application of surgical robots in spinal neurosurgery

XIONG Dong, CHENG Chao, ZHENG Fengwei, WANG Tianze, LI Weixin

(Department of Neurosurgery, the First Affiliated Hospital of Xi’an Jiaotong University, Xi’an 710061, China)

Abstract With significant advantages in surgical approach planning, navigation and precise operation in a minimally
invasive way, surgical robots are more and more widespread, which has greatly improved the accuracy, safety, and minimally invasion
of surgery. In recent years, with the rapid development of surgical robots, their application in neurosurgery and spinal surgery has
gradually been popularized, the super stability of surgical robots will inevitably promote more reasonable diagnosis and treatment
in spinal neurosurgical diseases. There are many mature products at home and abroad that have been applied in clinical practice,
covering deep brain stimulation (DBS), spine surgery, and postoperative rehabilitation. Among them, the application of robotic
technology in DBS implantation and pedicle screw implantation is relatively mature. At present, the application of surgical robots still
has certain limitations, such as the high cost and poor tactile feedback, and evidence on its long—term outcomes is lacking. Therefore,
the future development of surgical robots lies in expanding the scope of application, reducing costs, and combining surgical systems
with AL 3D printing and other technologies, hoping to play a more important role in the field of spinal neurosurgery.
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Table 1 Application of neurosurgical robots

Fs ZR 3)) A= It PR R F
1 PUMA 1985 Frameless stereotaxis 1 patient
2 NeuroMate 1987 Frameless stereotaxis, endoscopy FDA approved
3 CRAS 1997 Frameless stereotaxis CFDA approved
4 Evolution 1 2002 Endoscopy 3 patients
5 NeuRobot 2002 Frameless stereotaxis 5 patients
6 NeuroArm 2002 Craniotomy 35 patients
7 Robot hand 2009 Craniotomy 23 patients
8 ROSA 2012 Frameless stereotaxis, Endoscopy FDA approved
9 Expert 2013 Craniotomy 13 patients
10 Endonasal Robot 2016 Endoscopy —
11 iSYSI 2017 Frameless stereotaxis, Endoscopy 39 patients
12 CorPath 2019 Cerebrovascular intervention 15 patients
13 Remebot 2018 Frameless stereotaxis CFDA approved
14 Sinovation 2019 Frameless stereotaxis CFDA approved
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