240 - o E AR 2 Ak 2025 4 3 A5 25555 31 Chin J Contemp Neurol Neurosurg, March 2025, Vol. 25, No. 3

- T A% AR T I 1 -
TR A BB 0 2B 7 Sk 2 01 R
A 2R 8 0 T £ PR

Wmk FAA HSR OREN RAF ARE A6 KRS

i

i

[(HE] BH NHAETRAWEZHARN AL 2B R o I 2R 50l R, Rt
A B AINEIAR P RSHRIT T AT . Ak CRAE TR A R AR M 2 Sk U 2 4R
A I R 5t B A 2 AR R R TR o )RR R 1 UGS AR AR AR i PR AR R R DX S I R f T
R PRSP 46 10 ST LA (5 5 B O A8 3R BF [, b 22 AR AR HR O 36 7 T B i 30 S R I AR 40 o A e R) L, R
Je R BATE VT I HL [ 45 18 2 R S UG PG 8 . B R 2L 23 BRI pil 2 AN BE AR rhs R T ot
RN AR P I R g, & Ea&yflwﬁ)&%ﬁﬁ%w 4 %'Mﬁ 545 R A AR P ] R 160 ms, R
T 2R 46 7 45 B 18] Eh 0 119 32 min B %5 4 ~ 5 min, $E 14 4 0K B2 042 37 ) 45 0 4, W6 38 30.43 4. 46
W HETIR G IS HOR MY 2 A K B 2 SRR o I R g8 N T A 2 SRR A IR T 0 )
B JRR P 12 T 5 o W 0 8 3 A i AR AE B R DX B B8 LA B (T AT A AR G (4 ) RN Ak T 55 o

[XERA] REMLEEMeSHI); AL E AW RS (AE MeSHAE) 5 W, F ARG
ZHBFFEAR; AT I

Feasibility study of a mixed reality -based multimodal head - mounted intraoperative

neurosurgical monitoring system

JIN Hai-tao', GAN Zhi-chao', XU Duo-duo’, LANG Sheng-kun', LIANG Lan-qing’, XU Xing-hua', YU Wei’,
CHEN Xiao-lei'

'Department of Neurosurgery, *Department of Anesthesiology, 'Department of Radiotherapy, The First Medical
Center of Chinese PLA General Hospital, Beijing 100853, China

Corresponding author: CHEN Xiao-lei (Email: chxlei@mail.sysu.edu.cn)

[Abstract] Objective To introduce the application process of a mixed reality (MR) - based
multimodal head - mounted intraoperative neurosurgical montioring system and its integration into
intraoperative applications, and to evaluate the clinical efficacy of this system for monitoring during
neurosurgical intraoperative radiotherapy. Methods A MR-based multimodal head-mounted intraoperative
neurosurgical monitoring system was used to assist anesthesiologists in real-time monitoring of patients’ vital
signs and operation area during radiotherapy in neurosurgical surgery. Before the use of the system, the
simulation test was used to record the delay time of video signal streaming. Before the start of radiotherapy
in neurosurgery, the system preparation time was recorded. After the operation, an self-designed electronic
questionnaire was used to investigate the satisfaction of anesthesiologists with the use of the system.
Results The system has been successfully used in 23 cases of neurosurgical intraoperative radiotherapy.
No technical failures or related complications occurred. The quantitative delay test showed median time of
video signal streaming delay measured by simulation test was 160 ms. The system preparation time
decreased from 32 min at the beginning of the study to 4-5 min. A total of 14 anesthesiologists were
received the questionnaire survey, and the satisfaction score was 30.43. Conclusions The MR - based
multimodal head - mounted intraoperative neurosurgical monitoring system is applied during neurosurgical

intraoperative radiotherapy to assist anesthesiologists in real-time monitoring of patients’ vital signs and the
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environment of the operation area, which has a good prospect of popularization and transformation.
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Figure 1
of the mixed reality -
mounted intraoperative neurosurgical
monitoring system  Head - mounted display (Panel la).
Integrated video processing workstation (Panel 1b). Video
Wireless router (Panel 1d).

Hardware composition
based
multimodal head -

capture card (Panel lc).

(HDMl&HﬂjﬁD
WIFI
EBITHRRE AR

RIRIER

’gjiﬁﬂ ARFFHER
Bl A
LEARTE Wi
SRR R

PRI A

IR AE T AT B 2

HDMI, = ii§ 2 B g

B2 JETRA I AR SR K M 2 SRR
W 7 el T O R R

Figure 2  Flow chart of the mixed reality -
multimodal head - mounted intraoperative neurosurgical
monitoring system usage.
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Figure 3 Histogram of video signal streaming delay test.
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Figure 4  Intraoperative
usage of the mixed reality -
based multimodal head - mounted intraoperative neurosurgical monitoring system
The real time monitor of surgical area in intraoperative radiotherapy (Panel 4a).
MR scenes presented in head-mounted display (Panel 4b). The anesthesiologist
controls the head - mounted display with gestures outside the operating room.
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Figure 5 Line chart of preparation time before system use.
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