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Fig. 6  

The day before the surgery 

Fix five can-be-captured sterile skin marks 

on the skin of surgical site of patient 

CT scan to acquisite image 

Remove the sterile skin markers and make 

marks on the location with a waterproof 

pen 

The CT images focus mainly on the 

imaging of ribs, bladder, ureter, renal 

tissue, kidney stones, liver, spleen, colon 

and skin markers 

Make optimal puncture angle and 

trajectory plan based on 3D CT images, 

and archive 

The day of surgery 

Keep patient the prone position on the 

operating table 

Fix the sterile skin markers on the 

position where marked the target position 

on the back of the patient the day before 

surgery again 

Take pictures of sterile skin markers region 

using the optical tracking device 

Transfer the pictures to the computer 

server for computing, and the computer 

server merges two kinds of images 

Once the optical tracking device scans the 

image of the sterile skin markers, the dual 

screens display the 3D CT imaging and 

predetermined puncture plan 

According to the optimize puncture plan, 

the surgeon takes the percutaneous 

nephrolithotomy (PCNL) surgery 

During the puncture process, the 

anesthesiologist ensures the air circulation 

of operating room 

Pelvis being the final location of the 

puncture, during puncture using real-time 

ultrasound to locate and inspect the 

puncture needle 

When the needle arrives the pelvis, take 

follow-up surgical procedures 

Keep patient the prone position on the 

operating table 


