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Context
Anatomic variability and complex tumor 
relationships present significant challenges 
for both surgical planning and execution. An 
accurate interpretation of preoperative 
imaging by the surgeon is crucial for better 
oncological outcomes [1]. Current practice 
often relies on 3D-printed [2] or mental 
reconstruction of 3D anatomy, the latter of 
which increases cognitive demand and 
uncertainty during surgery.
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Results
A functional prototype is under development 
and scheduled for pilot testing later this year 
on human cases.  Parties interested in 
collaborating are encouraged to contact the 
corresponding author.

Future Directions
This technology is being extended to 
additional surgical procedures, including
● partial hepatectomy,
● partial nephrectomy,
● total hysterectomy, 
● radical prostatectomy
Upcoming features include volume analysis, 
display of smaller vessels, and live video 
highlighting of nerves, vessels, and ureters.
The long-term objective is to enable real-time 
overlay of the 3D model onto the surgical 
video through precise registration and 
dynamic adjustment for anatomical 
deformation.

From Scan to 3D Model
Preoperatively, patient imaging is imported 
into the Scopia platform to generate a 
detailed 3D model of pelvic anatomy, 
highlighting important surgical dissection 
planes and key anatomical landmarks. 

Surgery Planning
Users can manipulate the model, adjust 
transparency, and visualize structures from 
any orientation.

Intraoperative Reference
Intraoperatively, the 3D model can be 
displayed alongside the live surgical video on 
a Da Vinci console or laparoscopic monitor.

The 3D model is automatically aligned with 
the endoscopic point of view to enhance 
spatial anatomical awareness.
To our knowledge, a dynamic model that 
reacts to surgical video is not currently 
available in other similar systems.
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The user can define margins around tumors 
to simulate resection and assess involvement 
of adjacent structures.
In rectal cancer, this enables visualizing:
● tumors,
● mesorectal fascia,
● urogenitalia & neurovascular bundles

Objective
This project focuses on low anterior 
resections in colorectal surgery and aims at 
generating:
● patient-specific 3D digital models for:

○ preoperative planning
○ intraoperative reference.

Anticipated benefits include:
● surgical efficiency,
● improved circumferential resection 

margins (CRM),
● postoperative functional outcomes.

Note
Figures show renderings generated from 
public data [3][4].


