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Camera navigation is critical skill for medical students and 
surgical trainees in laparoscopic surgery, yet no dedicated 
trainer exists. Current trainers have significant flaws:

1. Fixed cameras prevent navigation training.
2. High costs make commercial trainers inaccessible.
3. Existing models lack horizon and angle control.

This project develops a cost-effective trainer to improve 
navigation skills.

Board-certified general surgeons, residents, and medical 
students provided feedback throughout development.

Design Priorities: Fidelity (realistic handling), cost (<$100), 
and accessibility (compatible with various trainers).

Core Components:

● Borescope with rotating lens attachment to simulate 
laparoscopic camera operation.

● Beam-steering mechanism allowing independent 
control of camera horizon and direction of view.

● 360-degree rotation with an angled degree field of 
view.

● Fidelity: Horizon and angle control, correct 
dimensions

● Cost: <$100
● Accessibility: deployable in commercial and 

homemade/custom trainers
● Portability: wireless via tablet/phone
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• The trainer effectively addresses key barriers: cost, 
fidelity, and accessibility.

• Ongoing validation and refinement will enhance its 
integration into surgical training

CONCLUSIONS

● Validation: Compare results between trainee skill 
level and existing laparoscopic equipment

● Curriculum design: Camera navigation curricula for 
cholecystectomies and appendectomies

● Integration: Incorporate into medical student 
curricula at USUHS
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Figure 1: Challenges in developing a laparoscopic camera

Figure 2: 3D modelling and design of lap camera trainer Figure 3: Assembly of lap camera trainer

Figure 4: Trainer in action viewing a 3D 
printed liver and gallbladder Figure 5: Task Checklist
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