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Abstract

In orthopedic surgery, the medical staff determines the insertion position and direction of the surgical instrument,
depending on the 2D fluoroscopic images taken with the C-arm and the clinical experience. Such a surgical technique
is not only difficult to accurately treat, but also causes medical staff to experience radiation exposure problems. In this
paper, we propose a system and a control method to indicate insertion position and direction of surgical instruments
by attaching two line laser projection devices to C-arm head. In the proposed system, if the insertion position and
direction of the surgical instrument are specified, two line lasers are projected on the lesion to guide the insertion
position and direction of the surgical instrument. The medical staff can insert the surgical instrument such as the fixing
screw in the position and direction guided by the line laser, so that it can be treated more quickly and accurately than
the existing surgical method. The surgical instrument insertion guiding system proposed in this paper can reduce the
radiation dose of the medical staff and reduce the operation time, which can contribute to the recovery of the patient.
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Fig. 1. Surgical instrument guidance system
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Fig. 2. Structure of the line laser projector
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Table 1. Conditions of simulation

Parameter Value Command Value
d 150mm W, -20mm
l 1,000mm W, 20mm
? 45° 0, 120°
®, 45 0, °

E 2. Hleket wh S 0|85t A Let Bl0IH FAREXR|Q|

Table 2. Angle command of laser projector using the
proposed method

Laser projector 1| Value | Laser projector 2 | Value

ay -50.98° Q, 51.49°

B 012 B, 951°
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