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Application of mixed reality technology in external ventricular drainage

LU Ya—=bing, CHEN Zhen—bo, LI Xiao—hui, ZHANG Jin-ling, TAO Shan—wei, ZHANG Zhi—yong, CUI Jian—fei, YAO Jia~li, YAO
Qing—he. Department of Neurosurgery, Luoyang Central Hospital Affiliated to Zhengzhou University, Luoyang 471000, China

[Abstract] Objective To explore the feasibility and clinical value of mixed reality technology in guiding external ventricular
drainage (EVD). Methods Fifty patients (23 cases of cerebral hemorrhage, 27 cases of hydrocephalus) who needed EVD were
prospectively collected from January 2022 to June 2023 (observation group), and 50 patients (26 cases of cerebral hemorrhage, 24 cases
of hydrocephalus) who underwent traditional EVD from June 2020 to December 2021 were selected as the control group. In the
observation group, the DICOM data of head CT and MRI were imported into the 3D Slicer software for the surgical planning before
operation, and then the model files were imported into the head—mounted mixed reality holographic imaging equipment using the browser
to guide puncture according to the holographic projection of the surgical path. In the control group, the surgical plan was made according
to the CT images before operation, and the blind puncture was performed according to the body surface marks during operation. Results
All 50 patients in the observation group successfully completed the operation. The distance between the tip of the drainage tube and the
target point in the observation group [(4.43+1.37) mm] was significantly smaller than that [(10.41+3.42) mm] in the control group (P<
0.001). In the observation group, the puncture accuracy of Kakral grade 1 was achieved in 47 cases (94.00%), and grade 2 in 3 cases
(6.00%). In the control group, the puncture accuracy of Kakral grade 1 was achieved in 39 cases (78.00%), grade 2 in 9 cases (18.00%),
and grade 3 in 2 cases (4.00%). The puncture accuracy of Kakral grade in the observation group was significantly better than that in the
control group (P=0.048). There was no statistically significant difference in the success rate of one puncture between the observation
group (98.00%) and the control group (88.00%; P=0.117). Conclusions Mixed reality technology can be used to guide EVD, which can
improve the accuracy of catheterization.
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Figure 1 Application of mixed reality technology to guide ventricular puncture during external ventricular drainage for

a patient with hydrocephalus

A: Preoperative CT images showing hydrocephalus. B: Establishing a model by 3D Slicer software using the preoperative CT data.

C-D: Using HoloLens2 to match the model and the patient’s head. E: Puncture guided by HoloLens2. F: Postoperative CT images

showed that the position of drainage tube was good.
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Table 1 Baseline data of patients in the two groups

BBk Mg X RRH ixME P1y
IR (%) 63.54+7.68 62.52+8.79 0.618 0.538
PEA(5) 31(62.00%) 30(60.00% ) 0.042 0.838
S PR (f31)) 0.360 0.548
i H3 i 23(46.00%) 26(52.00%)
HFEK 27(54.00%) 24(48.00%)
x2 WAEBANTRIZRMLR
Table 2 Comparison of puncture effects of patients in the two groups
WAL TEIR JUEEE| paglicEtl il P18
A1 2 A P S (mm) 4.43+1.37 10.4123.42 -11.48 <0.001
Kakarl 732% (f4i])
19% 47(94.00% ) 39(78.00% ) 5.277 0.048
24 3(6.00%) 9(18.00%)
3% 0 2(4.00%)
— PRGN () 49(98.00% ) 44(88.00% ) 2.458 0.117
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