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[Abstract] Objective To investigate the 3D fusion technique of DSA and MRI and its application
value in making surgical plan and simulating operative process for anterior communicating artery (ACoA)
aneurysm clipping. Methods From September 2016 to May 2019, aneurysm clipping was performed on
30 patients with unruptured ACoA aneurysm. Infusions of DSA and MRI before surgery with 3D -Slicer
software were performed to reconstruct the brain tissue, optic nerve and internal carotid artery (ICA) model.
Using 3D fusion model to make surgical plan and simulate operative process. Comparing 3D fusion model
with golden standard, which refers to the surgeon’s judgement during surgery, then calculated sensitivity,
specificity, false negative rate and false positive rate of rectus gyrus resection, dominance of ACA Al
segment and artery adhesion to the aneurysm. Results 3D fusion of DSA and MRI in 30 patients with
ACoA aneurysm were performed. Statistical analysis showed the sensitivity of rectus gyrus resection, the
dominance of ACA Al segment and artery adhesion to the aneurysm were 100% (23/23), 75% (21/28) and
81.82% (18/22), specificity were 42.86% (3/7), 100% (2/2) and 62.50% (5/8), false negative rate were 0 (0/
23), 25% (7/28) and 18.18% (4/22), and false positive rate were 57.14% (4/7), 0 (0/2) and 37.50% (3/8).
The consistency (k value) were 0.535 (P =0.001), 0.504 (P = 0.000) and 0.426 (P = 0.010). Conclusions
Using 3D -Slicer software to realize 3D fusion of DSA and MRI is an image post-processing technology,

which integrates brain tissues, optic nerve and ICA, has a high application value for preoperative plan and
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surgical training of ACoA aneurysm clipping for younger surgeons.
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Figure 1 Reconstruction of brain tissue, optic nerve and the Willis circle by T/WI-3D-MPRAGE and 3D-TOF-MRA  Axial, sagittal
and coronal T\WI-3D-MPRAGE imaging (the slice thickness was 1 mm for all, Panel la). Brain tissue reconstruction model with T\WI-
3D-MPRAGE (white areas indicate, Panel 1b). Optic nerve reconstruction model with T,\WI-3D-MPRAGE (yellow areas indicate, Panel
1c). The Willis circle reconstruction model with 3D-TOF-MRA showed left ACA Al dominance (Panel 1d).
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Figure 2 Reconstruction, registration and 3D fusion of the DSA carotid artery model and MRA model and MRI model DSA carotid
artery model showed the ACoA aneurysm and the ACoA complex. The anteriorly and posteriorly projecting ACoA aneurysm was about
9.80 mm x 6.00 mm and its tumor neck was 6.20 mm. The ACoA complex includes bilateral ACA A1, A2 and orbitofrontal artery, with
left A1 dominance (Panel 2a, 2b). Registration of DSA model and MRA model (red areas indicate DSA model, blue areas indicate
MRA model; Panel 2¢). Fusion of DSA carotid artery model and MRI model clearly showed the 3D anatomical structure around the
ACoA aneurysm (red areas indicate DSA model, blue areas indicate MRA model, white areas indicate MRI brain tissue model, yellow

areas indicate MRI optic nerve model; Panel 2d).
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Figure 3 3D fusion model findings Under simulating surgical position, the left ICA, left optic nerve and left orbitofrontal artery

were observed (Panel 3a). In the simulated exploration of the left optic chiasmatic pool, the right ACA A2 segment was first exposed
and the aneurysm could not be exposed (Panel 3b). Simulating the left rectus gyrus resection, the right ACA A1l segment was closely
adhered to the aneurysm (Panel 3c¢). Simulating exploration of the longitudinal fissure to expose the left ACA Al segment and A2
segment, the aneurysm and ACoA complex were fully exposed (Panel 3d).
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Figure 4 ACoA aneurysm clipping findings via frontotemporal pterional approach Intraoperatively, open the carotid cistern to reveal
the left ICA and the left optic nerve (Panel 4a). After opening the left carotid cisterna and the optic chiasmatic cisterna
intraoperatively, the right ACA A2 segment was first exposed, and part of the left rectus gyrus was removed (Panel 4b). The right ACA
A1l segment and aneurysm were revealed intraoperatively (Panel 4c). Intraoperative retraction of the left frontal lobe revealed the left
ACA Al and A2 segments, severe adhesion of the right ACA A1l segment (Panel 4d).
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