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[Abstract]

oriented toward minimally invasive, precise, and safe, with growing emphasis on disease and prognostic

Surgical treatment of spontaneous intracerebral hemorrhage (sICH) is increasingly

assessment, and perioperative monitoring. As a medical image processing software, 3D Slicer has been
gradually applied in the diagnosis and treatment of sICH. It enables precise quantification of hematoma-
related pathological changes, assists in preoperative trajectory simulation and intraoperative localization,
greatly enriching the approaches for sICH evaluation, monitoring, and treatment. This article reviews the
use of 3D Slicer software in sICH monitoring and prognostic evaluation, preoperative pathway planning and

surgical simulation, intraoperative localization and puncture guidance, and the design and use of

postoperative neuroprotective devices, aiming to provide novel insights to advance clinical practice.
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Figure 1 CT images and 3D reconstructions
of the same patient with sICH at different
Axial CT image and 3D
reconstruction of a right basal ganglia

time points

hematoma at admission (Panel 1a). Axial CT
image and 3D reconstruction of the right
basal ganglia hematoma at reexamination
obtained by different scan baselines from that
at admission. Variations in scan baselines
led to discrepancies in the displayed
hematoma shape and size (Panel 1b).
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Figure 2 Axial, coronal and sagittal CT,
and 3D reconstruction by 3D Slicer
software showed the hematoma (red area
indicates, accurately calculated volume
was 32.76 ml), PHE (light blue area
indicates, accurately calculated volume
was 96.35 ml), and lateral ventricles (dark
blue area indicates, accurately calculated
volume was 28.70 ml).
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Figure 3 Hematoma puncture and drainage were
guided by 3D Slicer software combined with 3D
printing Sagittal CT showed the proposed
puncture trajectory targeting the hematoma (green
rectangle indicates, Panel 3a). 3D reconstruction
of the hematoma with the planned puncture
trajectory (Panel 3b). Virtual simulation of a
patient - specific hematoma puncture positioning
guide plate designed by 3D Slicer software (Panel
3c). Successful evacuation of the intracranial

hematoma using a 3D printed positioning guide
plate (Panel 3d).
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