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BACKGROUNDS

 Intracerebral hemorrhage: m/c in hemorrhagic stroke

 Basal ganglia ICH: m/c location in hypertensive ICH

 Deep brain location: minimally invasive surgery is widely performed.

 Ideally, long axis catheter trajectory is necessary.

 Anatomically, AP (Anterior-posterior) diameter > SI (superior-inferior) diameter
Two trajectories

 Kocher’s point (KP)

 Blue

 Conventional

 Lateral ventricle access

 Supraorbital keyhole point (SOK)

 Orange

 Recently tried

 Supraorbital keyhole ventriculostomy



BACKGROUNDS

 Basal ganglia

 Average length: 41 to 47mm

 Far longer than the height (about 20mm)

 Supraorbital keyhole point (SOK): AP trajectory

 Kocher’s point approach (KP): SI trajectory

 Hypothesis

 catheter placed with longer diameter of anterior-to-posterior
(A-P) direction (SOK approach) can contact the largest
diameter within the hematoma and present the higher
aspiration rate than that of catheter with superior-to-inferior
(S-I) direction (KP approach)
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PATIENT ENROLLMENT



SURGERY

 Thin-sliced CT (1~1.5mm)

 EM navigation (Stealth)

 Small eyebrow incision

 Supraciliary

 Small burr-hole

 Longest trajectory

 Most important

 Only ICH segmentation

 3D Slicer (https://www.slicer.org)

 Independent two surgeons: median

HEMATOMAVOLUME MEASUREMENT



 Efficacy

 Aspiration rate: KP 38% vs. SOK 51%
(p=0.077)

 Clinical outcome: no significant differences

 Safety

 No incision-related complication

 Brow ptosis, frontalis palsy, forehead
dysesthesia

 Catheter positioning: SOK better (no sig.)

 Cath-related bleeding: KP better (no sig.)

COMPARISON ANALYSIS: OUTCOME



Computational simulation

SOK

KO

Typical
Atypical

Conclusion:
SOK > KP: Better approaches in typical basal ganglia ICH
• Aspiration rate: better in SOK (significant in typical ICH): Clinical and computationally
verified

• Clinical outcome: better in SOK (significant in typical ICH)
• Safety: no incision related complication


