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Hydrocephalus

• CSF Build-up

• Effects of Hydrocephalus

• Pediatrics Population 1



Endoscopic Third Ventriculostomy (ETV)

Potential Surgical Targets

Third Ventricle

Foramen of Monroe

Lateral 

Ventricle

• The Procedure

• Problems

• Proposed Solution



Robotic Pediatric Neuroendoscope Tool

Courtesy of Yash Chitalia



Phantom Modeling

• Anatomically Correct

• Mechanical Properties

• Benefits

• Silicone/Hydrogel



Production Pipeline

1. CT Scans (DICOM) 2. 3D Volume

3. STL Conversion

Skull

Ventricle Mold

Brain Mold

4. Resin 3D Print

5. Hydrogel Phantom Model



Molding Technique

Brain Mold

Hydrocephalic 
Ventricle Mold

Skull

Negative Space 
for Hydrogel 



Hydrogel Production

7.0% Polyvinyl Alcohol (PVA)

0.85% Phytagel (PHY)
+

(1:1 Weight Ratio) 2

-10°C
24 hrs.



Indentation Testing
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Elastic Modulus Results

PVA Composition (%) Avg. Elastic Modulus (kPa) 

7.0 1.431 ± 0.295

8.0 3.079 ± 0.428

9.0 9.904 ± 0.377

10.0 10.221 ± 0.513
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Elastic Modulus Comparison Between 
Brain Tissue and PVA Hydrogel Compositions

Material Avg. Elastic Modulus (kPa) 

Brain Tissue 1.895 ± 0.592 3

7.0% PVA – 0.85% PHY 1.431 ± 0.295

8.0% PVA – 0.85% PHY 3.079 ± 0.428



Final Hydrogel Phantom Model

Courtesy of Yash Chitalia



Tool Tip Design

• Multi-DOF Robot

• Tool Types



Electrocautery Tip Design



Robotic Tool Integration

Bovie Aaron 3250 Digital 
Electrosurgical Generator



Electrocautery Testing



Summary



Future Research

• Phantom Model Reevaluation

• Grasper Design

• Pre-clinical Assessment
Courtesy of Joshua Chern
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Thank You!
Any questions?


