
Improving Surgery with AR
Using augmented reality for training surgeons and 

aiding through surgeries in real-time



EXECUTIVE SUMMARY

PROBLEM OPPORTUNITY PATENT

save
$6.25 

billion/year



PROBLEM WITH SURGICAL TRAINING 
AND METHODS

During Surgery 

50 million patients suffer from 

complications due to surgery, and 1.5 

million of those people die per year, 

due to poor surgical technique or 

experience. 



During Surgical Training 
A recent study at the University of 

Michigan found that 30% of surgeons 

couldn’t operate independently after 

residency. And, according to the New 

England Journal of Medicine lower 

skilled surgeons have 5X higher death 

rates than senior surgeons. 

$6.25 BILLION/year 

PROBLEM WITH SURGICAL TRAINING 
AND SURGICAL METHODS



Imagine Doing a Physics Problem in Class...

The Equations to use 

The Thought Process

Numbers Needed

What pops up in front of you as 

you look at the problem 
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SURGICAL AR SYSTEM
An augmented reality surgical system that allows the surgeon to use 3D anatomy model and different points of view with 

optical markers of the patient superimposed on the physical patient to perform the surgery more efficiently, safely, and with 

more experience-based trainings..

CORE

The Scanning System is able to 

capture the 3D surface of the 

target area to implement 3D 

anatomy models in real time.

3D Scanning System

The headphones allow the 

Surgeon to hear audio 

guidance.

Headphones

The display allows the surgeon 

to make different view point 

and have the scan on the 

patient.

Heat-Mounted AR 
Display

The cameras situated at different 

point of view are going capture 

stereoscopic video of the surgical 

scene for the surgeon to have 

multiple perspective of the surgery. 

Stereoscopic Camera

The tracking area is the area 

above the target part of the 

patient. The Surgeon can use 

hand-gestures to control the AR 

system. 

Tracking Area & 
Patient
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The preoperative scan can be in any format, including CT Scan, X-rays 

and more. The scan is used to register to 3D anatomic model  for the 

Surgeon.

SYSTEM PROCESS

The 3D object scanning constructs a 3D surface for the preoperative scan 

generated pose-optimized anatomy model and the the 3D volume 

stereoscopic video.

The tracking data from the cameras compare itself to those from the 3D 

scanner to recognize the position of the patient and the instrument for 

precise display.

The outputs are the stereoscopic video with 3D volume, the 3D image of the 

preoperative scan based on patient pose. Augmented reality image, real-time 

monitoring, and real-time user input.
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Real-Time Navigation & Monitoring

Pose-Optimized Anatomy Model

Audio Guide & Collaboration with Professionals

THE SURGEON IS ABLE TO HAVE:



Immersive Surgical Training 

Real-time Guidance

SOMETHING
YOU CAN WRITE HERE

Potential Future with AR...



POTENTIAL CLIENTS



kael.lascelle@gmail.com gabo.zhang@gmail.com farah@elsiss.com 

THE TEAM


