i = R 2 MR 5 2024 42 H 5529 455 2 8 Chin J Clin Neurosurg, February 2024, Vol. 29, No. 2 - 65 -
it F

3D Slicer =454 @ ARTE B UM S UL ARG
Ji &M = X9 S I A

2 Eh

¥ W X B B K A%

c

(FZ] B #T3D Slicer e HHORTE B AU ISR AR (MVD)IRY 7 IR &M = XA (PTN) Hr B i 7:T
i [ S3BT 2020 4F 1 7 2022 4F 12 7 MVDRYFHY 56 6] PTN (IR IR SOk, ARHFTTT 3D-TOF-MRA ,3D-FIESTA $14 , I
3D Slicer HFHEAT ZHERAZ R, 1 FME S MR CR SUEMAEET I T A AR h BT A RETE 2 8 R AF EIXE
W, NI ZE N BT T LA SR . B8R 55 BIAR R B A AE ST A, Ferb 12 BI7E R 22 N BT T 80K 5 1 R hoR 2 LS4 I
B S3HIARHT =4 E AR IR ST A S AR T R — B0 3 R =4 S ORI, AR PRSI K R0 2 4] ok
KRBTHE A 161 42 BIARJEAR BN 20 2%, W skl 13 1), JeA2 Ak 1 0. ARG BRLIRARFRA 4 41 L A2 10, XHER 7 e
Zfite. AJGHEVT 1547 BNUEH 2% T~ W22 5300, M2 61, IV 1 61l 1 280% 0 94.6% . 863 IR MV D IfiJ7* PN, 3D
Slicer = 4G FAFAA BT AR HI#H ST M A XHGEAT , ATBHL T AR UL TAR B, 8 AR PR i B IR A 5450

LN BT RN BT E X, AT B T B8R SR M, D ST U I8 , O P B SRR AR OL R e T ARECR

(A ] JRME = M2 ; UM A UTEAR ; 3D-TOF-MRA ; 3D-FIESTA ; 3D Slicer =4 f HEFA ; 22 P 455

[XEHS] 1009-153X(2024)02-0065-05  [ZmkFRER] A [FEEBHERIES] R745.1°R651.1'1
Application of 3D image reconstruction using 3D Slicer software in microvascular decompression for patients with primary
trigeminal neuralgia

SHAN Ming, WANG Yi, LU Bo, MAO Hong—liang, CHENG Hong—wei. Department of Neurosurgery, The First Affiliated Hospital of
Anhui Medical University, Hefei 230022, China

[Abstract] Objective To investigate the application value of three— dimensional (3D) image reconstruction in microvascular
decompression (MVD) for primary trigeminal neuralgia (PTN). Methods A retrospective analysis was conducted on the clinical data of
56 patients with PTN who underwent MVD from January 2020 to December 2022. Pre—operatively, 3D-TOF-MRA and 3D-FIESTA
scans were performed, and the 3D Slicer software was used for 3D image reconstruction to understand the relationship between vessels
and nerves, identify the running course of responsible vessels, and simulate the surgery. An endoscope was used during surgery when the
responsible vessels were not fully exposed under a microscope. Results The responsible vessele were confirmed during surgery in 55
patients, of whom 12 were confirmed by endoscope, and no responsible vessels were found in one case during surgery. The responsible
vessels identified by the preoperative 3D reconstruction images was consistent with those found during surgery in 53 patients. The
preoperative 3D reconstruction images were negative in 3 patients, including 2 patients confirmed as vein compression during surgery
and 1 without finding the responsible vessel. The pain disappeared immediately in 42 patients after surgery, significantly improved in 13,
and did not change in 1. Postoperative facial numbness occurred in 4 patients and herpes zoster in 1, which were improved after
symptomatic treatment. The follow—up ranged from 15 months to 47 months. The BNI grade I ~II was achieved in 53 patients, grade IIl
in 2, and grade IV in 1. The effective rate was 94.6%. Conclusions For patients with PTN undergoing MVD, 3D image reconstruction
using 3D Slicer software can assist in pre—operative clarification of the responsible vessels and their running course, which can simulate
surgery to optimize surgical planning and reduce unnecessary exploration and traction during surgery. The endoscope can complement
the blind area of the microscope and help expose the responsible vessels, reducing the risk of missing responsible vessels, and can also
assist in confirming and adjusting the position of Teflon pads in order to improve the surgical outcomes.
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Figure 1 Application of a neuroendoscope to observe the responsible vessels and adjust the Teflon pad during microvascu-
lar decompression for a patient with primary trigeminal neuralgia
A-C: Neuroendoscopic observation of the surgical area, clearly showing the trigeminal nerve (white 1), anterior inferior cerebellar artery located at the
ventral side of the trigeminal nerve (black 1), superior cerebellar artery (A), and petrosal vein (). DF: Placement and adjustment of the Teflon pad

under the neuroendoscope, white T showing the trigeminal nerve, black T showing the petrosal vein, and A showing the Teflon pad.



FR I R A 2 AR 2 2024 4F 2 H 5529 %55 238 Chin J Clin Neurosurg, February 2024, Vol. 29, No. 2

- 67 -

W& R . AR E ES AR T S 2 s, f Ak
FAREEAR(E2) ; =2 T AR T SN 28 FIR X
() F- AR AR, 51 5 52 bR TR B A o 4 = ([
3).

22 FRBR Q2UIAREEIRENZIEL, 13 510
WS VBT . AR e IR A 4 6 L 11
5 1, GXIETRYT I Y i

23 MinsE R 56 BIRIGHITT 15~47 A, th i %31
ASH BN T ~ 95361, Mgk 26, V91 5 4
BOR K 94.6%

34 i

H T, MVD 17502 PTN A 3L SNRHA Y T B
T IS R FFIN B H: 78 43D e 2 TR A9 DG A, 7853
PIARTTPEAL R AR X B2 AT R T
AR ) F B, RS LR MVD ™
RAEZ— , X G A it Z A ) 5 A S VA G
I, AR = 4 2R T i AR TFAR AR 36 R
LN B R EE ST 8D H B A IO R
R,

3D-TOF-MRA .3D-FIESTA 2% HL H T =X
P22 1 MRIAS A 14574, 1l 58 th L 33HE T REA &K
R R S IKGEA T, XK S s A X A 2 5 Je
D)3 3 s M R R Atk P I 7657 R o 28 4 0 L BE
K W oR MBS 50EAT , S STE THELLIX 43
2 5 IMAEES ; ZH WA AT S0 DA 1 i Ui
RE ) AEAE R 4R 0 B s — SO
L i A B 23 S AR OC R W2 4 T o3
BRI B GEAT IR TC T A T, AR R ) 22 55 1)
I B TR, B PR, 52 m TR o &
TR o

AR S5 A B R H T B T2 28 1
Tl R™, ASHIEFE W 3D Slicer 844 , ¥5 3D-TOF-
MRA \3D-FIESTA #47 B o I 5 a2 1 45 g T 2 =
A2 GERE AT 28 = SRR 22 IX () = 4 ST AR
B, S = A28 REZ  TEAT A4S B i 487 i s i 4 7
P E 7R o AN AWFSE i — 20 RlG CT ) i {5
B UBHLFARIGST , 38 B 2 T /N ik A DX
BF T AR 25 0 R X 88 R, N 5 EL
B H AR TF AR B AR, S S 0 i 350 11 22 40 A UL

2 BEM=XHELEEMMERBRERTEAID Slicer RIEFHIT=HRHGEEH SR . SAENEZNESHENKXR
ve t mEAE, e T TSR, AT RE R

Figure 2 Observation of the responsible vessels and nerves of a patient with primary trigeminal neuralgia by 3D images re-

construted using the 3D Slicer software

White T showing the trigeminal nerve, black 1 showing the vertebral artery, and A showing the mark comprsssed by the responsible vessel.
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Figure 3 Application of a 3D image model reconstructed by the 3D Slicer software to simulate the entire surgical process

from bone window to surgical area before microvascular decompression for primary trigeminal neuralgia

White T indicating the trigeminal nerve, black T indicating the superior cerebellar artery, and A indicating the facial and auditory nerves.
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