


Easy task! 

Quick procedure!

Almost every “expert” think 
himself/herself is a “magical shooter ”

Always true?



Case 1 Case 2 Case 3

Case 4 Case 5 Case 6

Complication rate of percutaneous fixation of scaphoid 

fracture is as high as 30%
BD Bushnell , JHS, 2007



… a seasoned hand surgeon can struggle to accurately place a 

percutaneous screw safely within the scaphoid.

Walsh EF, Crisco JJ, Wolfe SW.  JHS-A, 2009.





Why sometime percutaneous 

fixation is not

“a piece of cake”  ? 



1. The anatomy of scaphoid bone

 A really tiny bone 

The average thickness over the waist is around 1cm

 Tortuous  shape



Given a screw with a radius of 1.7 mm (R), a cortical bone thickness of 0.35 mm (C), and an 

0.25-mm safety margin (S), the safety zone was 2.3 mm from the outer bone surface in 
all directions

2.3mm safe zone





2. You can not really see it!



3. It’s moving!





• Scaphoid Navigated Aiming Device
• Integrated patient tracker
• Control the micro movement

















Simulation

Real 
movement





 3D fluoroscopy unit (ISO-C3D, Siemens, Erlangen, Germany) 

 TiRobot--robotic navigation system (TINAVI Medical Technologies, Beijing, China)

 The optical tracking system-- is made up of an infrared stereo camera and two 
reference frames, the patient reference and the robotic reference

TiRobot system
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 A surgical planning workstation 



 The simulated entry point and trajectory of the screws are selected by the surgeon

 The selected trajectory of the screw is checked in 360° continuous sagittal, axial and coronal planes, to 

confirm the optimal 3D position of the screw



 The TiRobot is be able
to simulate different 
screw lengths as well, 
with an accuracy of less 
than 1mm.



Just press the button and the robot will do the job for you!



Very relaxed 

surgeon’s hand



Pre-op intro-op planning
Mission 

accomplished

Single attempt, one shoot

Operation time (include set up): 36 min



Between January and 
September 2018

10 patients underwent robot 
assisted percutaneous 
scaphoid fixation

All fractures were undisplaced
in the scaphoid waist



 The mean total operative time was 40 min
 mean set-up time of 18 min (from patient and 

equipment positioning and performing the 
registration scan)

 Mean surgical time of 22 min (from performing the 
intraoperative planning on the TiRobot workstation 
to skin closure)

 In all patients, only a single guide wire 
insertion attempt was needed



 Postoperative x-ray and CT imaging showed that the implanted screw in each 
patient was within the central zone of the scaphoid, corresponding to the 
intraoperative planning from the workstation

 The screw length used in each patient matched exactly with the planned length





Probably we should find something more interesting for 

surgeon’s hand during the operation in the future…



Welcome to Beijing, 4~5 Sep, 2020
9th Beijing International Wrist Course & Wrist Arthroscopy Workshop




