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Abstract

Objective: To explore the clinical application value of mobile augmented reality (AR) positioning
system in localized puncture and drainage of hypertensive intracerebral hemorrhage (HICH). Meth-
ods: The clinical data of 16 cases of HICH positioning puncture and drainage assisted by mobile AR
positioning system were analyzed retrospectively. Before operation, CT thin-slice scanning and 3D-
Slicer software were used to reconstruct the 3D model of DICOM-formatted skull CT data, measure
the puncture depth and hematoma volume, and simulate the puncture path. The three-dimensional
reconstruction model projected by mobile AR positioning system is consistent with the patient’s
skull position, marking the projection of hematoma body surface and puncture path, and assisting
hematoma puncture. Results: All the 16 cases successfully punctured hematoma to reach the target
position, and successfully completed the puncture and drainage operation. In this group, the target
deviation was less than 2 mm in 13 cases, with an average operation time of (30 + 4.5) min and an
average blood loss of (12 * 3.0) ml. 72 hours after operation and before operation, the conscious
state, muscle strength and GCS score were significantly improved (P < 0.05). No complications of
rebleeding and puncture-related intracranial infection were found. Conclusion: Mobile AR positioning
system can provide more accurate puncture positioning for HICH hematoma puncture and drainage
operation, and improve the success rate of puncture.

Keywords

Hypertensive Intracerebral Hemorrhage, Mobile AR Positioning System, Hematoma Puncture

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 518

e I A 7 i ) 1L (Hy pertensive intracerebral hemorrhage, HICH) A £ 4bRLE IR E, BB RIE G &
Bk S AL = R A1) FARTERR I 2 H A7 i F 27, HrdhdF il R B v Bk 7w I
R B S &, AR Sk B e S AR R, ARG, JCHOR BRI AUR 5 R 2218 H.
FRAE AR F[2]. NWEETARAEBEM T N A AERROCE MM, EAE 2R A DU BRI, £7
FEAS I B B T A 2 R A AE AR [1] [3]0 AHECZ T, I 2 ) SR A BE B A eI, EAESM CT 5
SR FRRBARE LY, EMEHEEER, 28 S 306U G BAMR4]. RE ML S (Image-
guided neurosurgery, IGNS) E L FEHE[S], (HI & &5t BRAER A, MEUIAEIEZ BT Mo AR E 7 70 [6]
W FHAESE, AR, A& T S8 5 TEH . #3992 (Augmented Reality, AR)EAR[7] AL ]
Wi AR ¥ EE CT 8l MRI 2R 2N 2 oRE, R =4ev ksl S, BERAFRRHERE, B A
TR RZE, MITBERPR A5 R, R I3 A% G d 28 SO B2 2 B 4 IO, AN 75 F8 3 28 iy (L0 %4
FHL. AR BREE), AT AR TR S AR 0, 405 FARE A, BRI 4, JLHEH T 22 5¢[8].
AW TR AR5 AR ARG B 51 5 w5 i H 14 Ao o o 2], BARIE AR

2. MRS
2.1 RN
[F B 4 2023 4F 5 F1 % 2025 4 5 J11F BRIl BB b 2 AbEHERE . H52 B 5) AR 5EGLR Zi(mobile

DOI: 10.12677/acm.2025.15103031 2450 Il R 125 23k i


https://doi.org/10.12677/acm.2025.15103031
http://creativecommons.org/licenses/by/4.0/

Wl 55

augmented reality neuronavigation system, MARNS)%# B fixi Hi IfiL 5 7. 28 1 51 1) 16 1] 2
2.2. MNHFAE

(1) F# =18 % (2) & CT HiZAMIM: 3) BMEMIFTRLFR: (4) MY 3MALLL,
2.3. HEBRERAE

(1) RUMEESLBOR: (2) G IHFBIENR . RORIERR  ShE KT SRR JHZ 0 7 5O e
BERI B DhREAS R D e peG s (3) MU ORI 2%
2.4. AR ECE

(1) FERTLE S PR IR CRE RGN, 75 UE G HE R ShHIEAIRL
HRBETRIEL, IEHZ AU HAEEL, (FbR SYTRER) 3 N REAEL . X Gk A i i R
P BUREAT e ARy LR BT B BT TRAC RS, R 22 1T 0L T3 40 — 4ERD AT IR A B — B
ML, RV 2330 4R R5  8 S CM  E 07 AT B fm 0 A EEAT IR SR, Ay H bR gERD,
=N IR O AHERE AR L .

Figure 1. The solid blue circle is the scalp projection of intracranial lesions, and the solid point O is the center point; The
dotted red circle is the positioning contour of mobile AR, and the dotted hollow circle O’ is its center point; door is the distance
between two center points
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Figure 2. Application of MARNS to assist hematoma location and puncture path design. (A) MARNS recognizes two-dimen-
sional code to realize the fusion of virtual and real models; (B) Determine the location of hematoma according to MARNS
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Figure 3. CT image changes of hematoma before and after operation. (A) preoperative CT images; (B) On the first day after
operation, CT images showed that the drainage tube was in place; (C) CT images on the third day after operation
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Table 1. Clinical characteristics of subjects

F 1 AR RIGREFIE
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ARG I KAEIN(%) 6 (37.5%)
(EATASRNN 2~30 (18.1£6.7)
3 H ALD ¥4} =61 43/n (%) 11 (68.8%)

Table 2. Comparison and statistical analysis of clinical data of subjects (72 hours before and after operation)
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