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[Abstract] Objective To summarize the clinical experience of supratentorial tumor resection using
a wireless head - mounted display (HMD) - based holographic mixed reality navigation system (MRN).
Methods A analysis was performed on 5 patients undergoing supratentorial tumor resection using
holographic MRN at Zhuhai People’s Hospital from March to September 2024. Preoperative imaging data
were imported into 3D Slicer software to generate holograms of lesions, anatomical landmarks, and adjacent
structures, which were subsequently integrated into the holographic MRN and projected onto the patient’s
head for preoperative incision planning and intraoperative tumor resection guidance. The convenience and
stability of holographic MRN were evaluated by assessing navigation registration time, navigation application
time, and registration attempts. Accuracy, efficacy, and safety of holographic MRN were analyzed through
evaluation of bone window extent, tumor - to - surrounding structure relationships, modeling time tumor
localization, Karnofsky Performance Status (KPS) scores, and surgical indicators. Results Preoperative
modeling was all successfully completed, with an average modeling time (25.20 + 1.60) min, and average
registration time (3.20 + 0.05) min. The mean preoperative and intraoperative navigation application times
were (12.74 £1.09) and (8.17 £ 0.81) min, respectively. All registrations were successful on the first attempt.

All lesions were entirely within the planned bone window boundaries, with no under- or over-exposure.

doi: 10.3969/j.issn.1672-6731.2025.03.006

FEATH AR A )M TR T SR AL 5 A SRS AR (B ) i B A B B L 3500 H 465 : SL2023A03J00347 ) 5
IR BTN R EE BERMIFIS 3700 H (35 H 44 5 :2021KYQD-02)

PR P07 : 519009 44 BRI TN R BR e Jb 503 TR 22 B Jm BE B 8 1 K 2 BRI I R IR =7 g b 22 40

TEIRAE S BENI, Email : jhy_501@163.com



- 200 - o BEAC M 25 2 A 2025 4F 3 A 55 25 545 3 01

Chin J Contemp Neurol Neurosurg, March 2025, Vol. 25, No. 3

Holographic projections of tumors fully overlapped with actual intraoperative lesions. All 5 cases achieved

Simpson grade [ resection. The average KPS score at 72 h after surgery was 94.00 + 4.90. Conclusions

This study confirms the convenience, stability, accuracy, efficacy, and safety of holographic MRN in clinical

practice, demonstrating its value as an adjunctive tool for supratentorial tumor craniotomy.
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Table 1. Preoperative data of 5 patients with supratentorial tumor
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Table 2. Intraoperative and postoperative data of 5 patients with supratentorial tumor
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Figure 1  Comprehensive workflow of holographic
MRN - assisted supratentorial meningioma surgery
Preoperative axial, sagittal and coronal enhanced
T,WI showed a solid mass under the inner plate of
the skull on the left frontal convex surface, obvious
uniform enhancement changes, and the lesion was
wide at the base of the adjacent inner plate of the
skull, and the "dural tail sign" was visible. A large
area of softening in the left parietal lobe was formed
with  peripheral  gliosis  (Panel  la-lc). 3D
holographic modeling reconstructed from CT and
MRI data wusing 3D Slicer software, providing
detailed visualization of the frontal lobe tumor
location and its spatial relationship to superior
structures (Panel 1d-1f).

Intraoperative holographic overlay via HoloLens 2

cerebral vein

device precisely delineates lesion boundaries and
adjacent neurovascular anatomy through patient -
registered scalp projection (Panel 1g, 1h). Surgical
incision planning guided by holographic anatomical
mapping following optimal patient positioning (Panel
li-1k). Stepwise visualization of tumor dissection
and resection under mixed reality guidance,
achieving complete microsurgical excision (Panel 11,
Im).  Postoperative axial, sagittal and coronal
enhanced T, WI showed gross total tumor resection

without residual lesion (Panel In-1p).
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