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Medical surgical navigation through DSA using electromagnetic
tracking system

LUO Wei', LI Meng-xiong', ZHENG Wei-hua', DING Ming-yue’ (1. Central Laboratory, the
First People’ s Hospital of Jingzhou City, Jingzhou 434000, China; 2. College of Life Science and Technology,
Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: Objective In order to meet the needs of more precise surgical navigation during interventional proce-
dures and minimally invasive surgery, Aurora electromagnetic tracking technology-assisted surgical navigation
with free combination of various surgical instruments was tested, trying to further solve problems encountered in
surgery. Methods Aurora electromagnetic tracking system was used to match the medical surgical environment
with metal-containing material. The built-in control software in this electromagnetic tracking system, which was e-
quipped with the software development kit, was used to write a set of VC programming language suitable for real-
time display of clinical surgical navigation system, and relative performance tests and comparative experiments
were conducted for different medical surgical navigation application in the hospital to measure the precision degree
of the tracking system, as well as the statistics of various surgical instruments corresponding to the application in
different surgeries. Results 160 patients in interventional surgery with coronary angiography were randomly se-
lected, 80 patients treated by digital subtraction angiography ( DSA) with electromagnetic tracking systems as the
experimental group, and 80 patients by DSA only as the control group. It was found out that with obviously less
operating time, the amount of contrast agent was significantly reduced in the experimental group, and the degree
of controllability for interventional surgical procedure was increased from 95% success rate t0 99% . Conclusions

The comparative experiments proved that Aurora electromagnetic tracking technology could significantly improve
the accuracy in surgery, with the mean value of navigation less than 2 mm. In terms of interventional procedures

WS B #:2013-10-27; &8 H #§:2013-12-19
BIEIEER A, B, FEBEW, BL54 S0, E-mail:48364641@ qq. com.



EREMNE $£29% HE3H 201456 R
282 Journal of Medical Biomechanics, Vol. 29 No.3, Jun. 2014

and minimally invasive surgery, this electromagnetic tracking technology can greatly relieve patients’suffering and
reduce medical risks to make medical care safer, and enhance the surgical technology level in hospital.

Key words: Electromagnetic tracking system; Digital subtraction angiography ( DSA) ; Surgical navigation; Elec-
tromagnetic positioning technology; Interventional procedure
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Fig.1 Real-time control interface of the electromagnetic tracking

system
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Tab.2 Precision measuring result of the SDOF tool
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