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Abstract

This study explores the application value of the fusion technology of high-resolution magnetic res-
onance imaging (MRI) of the facial and auditory nerves (represented by the 3D SPACE sequence)
and magnetic resonance angiography (MRA) in the diagnosis of facial and auditory nerve-related
diseases. It clarifies its role in displaying the anatomical relationship between nerves and blood
vessels, improving the detection rate of vascular compression lesions, assisting in lesion localiza-
tion, and guiding clinical treatment, thereby providing a basis for the accurate diagnosis of facial
and auditory nerve diseases. Methods: A total of 86 patients with facial and auditory nerve-related
diseases were selected, all of whom underwent 3D SPACE sequence and 3D TOF-MRA examinations.
After image fusion, the anatomical relationship between nerves and blood vessels was analyzed
through multi-planar reconstruction and other methods, and the images were reviewed double-
blind by two physicians. Results: 96.1% of the fused images could clearly display the entire course
of the facial and auditory nerves and surrounding blood vessels; in patients with idiopathic facial
paralysis, the detection rate of vascular compression by fusion technology (43.9%) was significantly
higher than that of simple facial and auditory nerve imaging (26.0%); in patients with acoustic neu-
roma, the fused images could clarify the adjacent relationship between the tumor and blood vessels;
in patients with vascular compressive trigeminal neuralgia combined with facial and auditory nerve
symptoms, the location and degree of compression of the responsible blood vessel could be clearly
displayed. Conclusion: The fusion technology of high-resolution MRI of the facial and auditory nerves
and MRA can accurately display the anatomical relationship between the facial and auditory nerves
and surrounding blood vessels, significantly improve the detection rate of vascular compressive fa-
cial and auditory nerve lesions, and clearly distinguish the relationship between tumors and blood
vessels. It provides a reliable basis for the etiological diagnosis, lesion localization, and formulation
of clinical treatment plans for facial and auditory nerve-related diseases, and has important clinical
application value.
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AHERR FAR R3] W e (E N B 2 S RE L R PERE, LA e 7 e 5 10 1 0% R B
FARTE[4]-

THI T #0 28 ZEAT T RTS8 B /N £ DX, LR T8 /N i S B /N IS R Bk A Bk A = A
i) S5 MO RE A B 2% [B] A% Guse (8 2 s B A7 AE B Y2 JR) BR 2 « Sl T Py o 22 RS T 375 AT S 7 o 22 4 254
R ) R M B A AL s Al MRA BE SR MG A, HITERHERT N2 45 1y, 350k LBA i pf 6 5 i
(AR ok R [6] [7]. BUB AL G HARTTEYEAS N ARG FE R, SCIM A5 M 45 W A5 IS R oR,
oo bk i) AR AL TR R [8]. CAWIFTIESE, E#EE MRI 5 3D-TOF-MRA il 7 s 25 12 i i
2 MR A0 FORG HHERR R [9],  HL 2RISR & HRAE = XML BR L W . 28 TR S OB H Bk
R #[10].

5 H BT TTWT #0228 i 70 HE 23R BB (3D SPACE J7 %) 5 MRA il & BRI R G v I AR B T AT e B =
FLAEA [R] S B TT WT #h 22 03 P2 W7 R RE 1 SR 159 21 5 23 B0 0

AHIF ST I %} 86 45l THI T 44 22 AH S5 B 64T 3D SPACE %1 5 3D TOF-MRA H#t & K4t &,
RGRVHZA S HARTE YT sh & ZR 2 W R HANE, B E NGRS SRS, RSRT %R
e .

2. #IRE
21, — AR

e E e 7 o 22 24 K2R 5 B EE B RL AR 0 2023 4 6 F & 2025 4E 7 HIE Y 86 {3 I HT #HH ZE AH 5%
Pl BEAE AT R Ho 51 47 4], Lotk 39 il AFES 21~78 &, SPIYAEIS(49.5£12.3)% . B
BUAFE: FpRVETAE RS 41 4], EERE CReR PR BRI 12 W A0IG T $5 R (2020 FRR)Y (2 Wb
AE[L], RICHNPMTAILAT S DATER, S EAWEGR: Wrih2d 23 #il, 2T AR ey
MRI ESE, FEREROVRMT R B0, o0 B HIE R . TR U Rt = XM & &
T s 2R 16 9], Ry = XA E 2340 X PR (FF & = X E I R 12 Wb vt ), [5] B RA ) 0] R
W 37 B BT R S s FLA T T S 22 AH SR AR 6 91 (B0 TR PR 22 28 S SB0RE « /I i 1 X g 2 % T
Wr 2 25), P28 PRI U B0 BEIE S

T4 83 3447 3D SPACE /341 ) 3D TOF-MRA & 25, HERR™ H T ThAEAN 4 W bH R IERE S iR
MBI RS .

2.2. WESE
KHVET ¥ Skray 3.0T WiILIRAAZAL, Sk 24 18 AH 42 B 2% B [6]

2.2.1.3D SPACE FH{Fis %

TR5.8ms, TE29ms, % 50°, 5EFE 320 x 320, #EF 22 cm x 22 cm, J2/% 0.6 mm, JlalkEH
i, FHESTE] 4 min 15 s, FHE B S A NI A X B NI E AR, E SRR TS RS EAT I
IR 2 L L1 1 [6].

2.2.2.3D TOF-MRA FE5iFES 8

TR20ms, TE 3.4ms, H## 15°, HiFF 256 x 256, #LEF 22 cm x 22 cm, 25 0.6 mm, ik
i, FAAEITE) 5 min 30s. FIHE VR o AN M, H AR ORAE - SRR Sh K R G0 S /NI A X LA
S AT R ERBESHPRRLE 2 [7].
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Figure 1. Original image of 3D SPACE sequence
1. 3D SPACE F3IREE %

SR BIK

Figure 2. Original image of 3D TOF-MRA sequence
2. 3D TOF-MRA F3IRiEE %

2.3. BigRbE R AT E

# 3D SPACE 741|814 5 3D TOF-MRA 751 B1G AL = 78] syngo.via 5 4B TAEuL, KA EME
RO BT RO R & BN G A2, LA 3D SPACE 581 B N kRt , 38 3o R B 1 4 S i & L (R 22
SERIUARIRT L R, U DL S S R W), T T A2 5 R BRI S A TE b s, TR R B 25 B 1 A
HIAH77[8]

RlEr 5 AN R 2 THDWL S THI T 4 22 A P S Bl L R Ok &R, B S A AL BRI X
SR OREEA . R A S K i B AR O¢ R4 L 3.

At NEF)K

TRt T BE

Figure 3. Fusion image of 3D SPACE and 3D TOF-MRA
[ 3. 3D SPACE 5 3D TOF-MRA Rt & Elf%
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o124 B 5 UL B AR A2 W 25 (BRI R FIXUCEEEAT B A 6 i & BR B BR AT VR4
FHCFMRIZW A R 25 2 BRI 885RA 80 I8 ik sl B0E IL[9]

2.4. MEIGHR

241 MEEGREITNH

AR THD T 22 B J) L L A P S T T e s Ry ZE AN ML (PR AR K 8] ) 0007 T i o
N MRBIGERIS PR ) R (SR A MERALRR, YTRIBMEAREIIZW); 2. (hEimn e
BRANE, LIEHALEITER) [11]. IFHEGRERR R + RIAHIE x 100%).
24.2. MEFEBMRTREE

Xof LRl & B Bali 3D SPACE J3 A1 7E 4 A 14 [T A 48 bR A6 3 v I8 I (A Hh e o 1 8 e )
FrdE: A ST M2 S AR <1 mm), #HEERHIESE. BArswgn[11].
243 MEEBMKIMPXRERIER

NS Fl 2 BRGNP 200 5 R BB A AR 56 2R L IR T AL 1 = SRR 035 4 J T W b 20 WK S8 385 AT
ML 3 AT B R P (1 S s 1 o o

25 GER*

KHI SPSS 22.0 Gt *# B A HATHAE /o HEBUR AR (%), AL HEBCRH 2 . P < 0.05
TR ER ARG R X [11].

3. R
3.1 MEEGREENER

86 Bl B A& UG, st 726, K 1161, % 346, EUEFRENREN 96.1% (83/86). 3 Hi
ZRERGEEREERMSRE Y LRz FE RGN, T E5IE S rEwEs. B
BN 1, mEEGRESRS M SHE 4,

3.2. FrRMEMEZ RS M EEBHKH BRI

41 BIHER T RS E T, SRR M K1E 18 #, K HZEA 43.9% (18/41); Hi4f 3D
SPACE J¥ 5| B 46 HY I8 38 10 ], A& HIR N 26.0% (10/41). il A H AR MM IR Ia K 3 2 v
ST R G, 25 B Gt S (2 = 4.236, P = 0.040). EREE W72 2, PIRIR 7 kA6 2t
Lt 2% K] 5.

Table 1. Fusion image quality evaluation results [n (%)]

F 1 MEEGRETNERDN (%)

EREESEH k) i EE(%6)
e 72 83.7
K 11 12.8
%= 3 35
R AT 83 96.1

DOI: 10.12677/acm.2026.1641701 4331 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1641701

KI5

Bl (MR DU S5 0 A

807 83.7%

Xf R A ()

1 R 7
Figure 4. Bar chart of fused image quality level distribution

E 4. MEERGREFRSHITRE

Table 2. Comparison of vascular compression detection rates in patients with idiopathic facial nerve paralysis [n (%)]

=2 FRR M E A MRS E MEEIBEH RN (%)]

WA H % BN KBHEAEGN)  BHZFE) ! P1E
3D SPACE + 3D TOF-MRA il & 41 18 43.9 4.236 0.040
Hali 3D SPACE 5% 41 10 26.0 - -

PR A5 HE L R L 20 H

501 ¥P<0.05
43.9%

IS
=

2
(=)

26.0%

T A A H 2E(%)
[\
o

—
(=)

PAAI3D SPACEES

AR
(3D SPACE+3D TOF-MRA)

Figure 5. Bar chart comparing the detection rates of vascular compression
between two examination methods

B 5. FMeE 75 I E a4 R Xt EL AR
33 MEEMEMABXRERER
23 N s g b, fhE BUE Y RETE I B R R RN FEAS AL, DLW S R FE I (s

TR SRR NG RSk MESh K EE) RIE R 5C 22, Hhrh 12 490 s R s i R I A7 3 B R HEBE AR Aor
5 1) o ML 5 R 5 2 R [4] . 16 Bl B P = SCRh 89 & JF I W A ik /b, Rl IR S
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TN 7S ST AR I AE (N /IS K /NI R 250 %k = S e J W e 48 i e A SRR AL, e 10
5878 DU U [ I T 38 = M2 AN T A2, 6 491 3 = S 8 (] 35 T W A 2291 6 451 HL A i Wiy
MR B, Rl BB BT 3t 8 7= 90 22 5 T Wi Ao 2 2 JA) BT B (0 5 2R, DA AR B 5 o B Pt
FIWFEE 7B . BAREE WA 3, ARG R A AR S R RS B L 6.

Table 3. Display of lesion localization and adjacent relationships [n (%)]

3. MEEMEMBERERERD (%)]

St BiK(n) RS RANE OCRIEW R EIE(n) BN (%)
WA 2298 23 23 100.0
ML R8P = AR & ST T # 2EIR 16 16 100.0
FLARTH T $h 22 A DS AR 6 6 100.0

AR IR - LA DG AR R

FAB AT WTARZ

W R R

A B = i
FI I ARZEAER

Figure 6. Pie chart of lesion nerve/vascular relationship display rate for dif-
ferent disease types

6. NREIERAART - R MEE R T RRGRE
4, g
4.1. ERMZRES MRA BEE AR BRSMHS

THI T 4 28 A0 S50 [ 12 Wi O R TE I R A RS . I EAT X & ISR R([5], MG R
KA AFAE WA 65 3D SPACE 741 U 25 A1 4 WE R FNLH SN LU B2, i 77 Bl b 2 7 T W 44 28 200 ik 485
¥y, AHIEEEW 2L 7> 4i[6]; 3D TOF-MRA I JE MR Rl N ML FEAS,  HIXE LORS HETL ELpP £ 2544,
SBUNE 548 R AW AAER[7] [9].

AW 5T R H 1) 3D SPACE 5 3D TOF-MRA Rl & HAR, L3 T IR BLAS 2R 1 %5 BoAb: LL 3D SPACE
FE B g Rt AR B A 2 25 M T I S, LA 3D TOF-MRA 81 4h 78 IS 45 8., 834 74175 Syngo.Via
TAESS RO HE . b K JE AL FRRRE, Sl 2 )k UE VL BC 5 [R5 nT ALK [8] [10]

AT st B RN A UG R 3R 96.1%, 1 3 BRIk sh SR GmER %, S8R %)M
WEITEE R (94.7%) i B — 5, UESEIZR A BORSE S AR HEA J5 AL BRIR RS, UG RsE M s, R 20 R IR R 2
Wik, MARA Lk 7GR A “ WA IMAE . IR WARZ " Bl A
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4.2. BASHRARERFEITHEEXER T ESHf &

421 FREEHEHRE

LB S R R A T A 8 JORBEE (1) B S TR, /NI DX T o1 6 5 R L1 28 S 2 A 40, A B i 7 P 3
Al SEPL BGOSR AL ThRE MRS (2], HERRY H e A XA T 7 iR 2 E T R
B HIEE T IREAT A RS T AR, JoME H G e # DLW 7 32 [11] o Rl 1 AR e 1 1 4 28 R I
£ IR TR A A HE 2R (43.9%) 55 3 /5 T4l 3D SPACE J7°41(26.0%), ZRASiF¥m Y, X—4%15
Kim Z5[12]IRF 74518 — 80, FOBad mh A g4 AR 52 9145 A 1 1 4 28 R Z 3 ORI 78 s, Al S B
I FRIEAS H 5 (45.2%) B 3 = T — 7 4. B A S 503, STtk 6~8 J& Tk & s & M
PR R RS, R GO T I T A 48— M A SR R S5 M SR, A R R i R A5 LAt
H[3], BRIFIZIRE, NESEIT T RO EES %,

4.2.2. W&

W AH 22 980 TR A% 0 RS A2 L 45077 ERTIRE A i D A e 5 0 A LA O IE G 50 R (LG HESE L 1R I)
R E LA T AR G HIRBE[4] [11] R HRER A P2 HIRL A 7320 AT I (U A 2888 I R 127 46 7 (2023 i) )
BIEATR I, AT 2 BESR & R AT B R T TR Z ek [4]. AT, fle RO W 2208 5 10 A5 IE AT
KEM R ZIE 100%, W flA 5 5 A0FE, 7T i T AR R 0 U R RS A BRI L, R BhAR
PERTRLRI T AN SR E AR, BEIT/DINAT FaIK MES K S 2, A s T AR M 4505 KU
e TFAR 22N SME VIR .. X5 Balachandar Z£[10]1 RGP 45 RAHRT, HAFFIESL 2 B MRI
E BRI 0 228 TR AR B0 A AR FR AR 30% A E .

4.2.3. MEFEEY=XHEFSHAITHESER

XA T AR AE AN A DXL B e FE AR AR, DR U T [ I TR 3 e e = A4
JE TR R T R 22 DO RE, AR HIRS HEE A TR VS O B AL VEFEL SRR, 2 S i A sl s A 18 T
0 REE[9] [11]. FBHHEF[S]MBFFL R, 3.0T MR 2 37 81l il & BA X it £ 5 85 B AT ¢ R 1) R v
W% 98.2%, AHFFTH, R EIG 2K B FH THEILE EIE 5 R K BIRFIE 100%, W75 M X 7 5L ML
BT =AM WAL B AR, T ARIR A A AL, 4R SR T SR
A, WK IR A MR IS E, 5 B e IR YR AR 1 11 PR B R

4.3. ZRTSHMATARN L RES

H T 2 SRS BAREM AR ORI N H C 2R, BsiSES . B EE® MRIL CT.
PET. EEG “FZHEHRAL AN TMEIRSW, WA, 2 REERL G ARSI AR 2> i e
[10]; FEl PN 2225 3 X vt 20O 22 2 RS B 22 R AR, Wl A5 DO REE IR 5 S5 MR I B IE MR
FETHINBIN 2 WA R [13] 0 ARSKADREAR L 5 2 VLR VE ] T~ Syngo. Via 55 5 AL BT 4w, S 4
A5 MRA G IR REALECHE S WAL A 3, A ER R RS 5 A8 a8 SR 22 1 2 B
MR, HESEE BRI REA ST A K

[, XUIEOE T T4 CT [14]. 1 70 4 358 A [ 7] 485 3 2R AR HORAE A 22 M U ) i R L DR T W
MRZ PR IS R G2 WL T #7812, 75 3D SPACE-MRA Rl & HATE B AN, M — D+ BB
SYERE, SRTHIWT AR S 12 W) A 1 SR

4.4. RBREERE
AWFFAAE—ERIRYE: © NPFOBETE, FEAREMXAIR, FRAAERREmeE, S8y KA

DOI: 10.12677/acm.2026.1641701 4334 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1641701

EISTEE

BITREZ HLIm R TT, i DIIE R & SR G V61T Syngo.Via Ja AL BRAE IS Wn] Fadk; @ &
GRb G PR BFHE AR SRR, KRz 5 SHEGNY, AkEd U ams 8 ma
T IR) . SRS AR I e 3 B A5 77 3, I IS sh b X il s BB LB IR ) RIS BRI A R
FARNGE G RAAT 2 I, O BB L T ARUESE,  JRSET AN sR A& f R 12 W 5 i R T A% BLEE 2R
XA, DGR EOR IS W RRE[9] [11]: @ AR Bla BRRHIE (i R 2R . R 5 1M
EORTEVE ) S BRI T RCR . BUR A SCME, RORATTF AR IBE DI 7T, MR & R AE T W 224 2%
PIw U VA R R AL 3]

5. &g

B LR T I R 2 7 20 2 1% (3D SPACE J741) 5 MRA (3D TOF-MRA AR & A, Z&TH1T1
Syngo.Via I3 EME & J Ja Kb BRIAAR, AT SE IR W #2015 o Bl A A 06 R INTRS . [RIDD oR, BB R
e I B PR T AR 2 A8 IR HH 2R, FLBE 100937 A s Wr A 288 I A8 F 3 M = SRR & I F T 44
ZOREARSEH o AR 5 R4 L MR R A OG 2R, A THIWT #R G AH DR R BRI T L 9 28 8 A R I R T
IT 77 R OUH ARG UE T AR) W) S A rT SRR 2, RERARbR AL . g ARsE M, BRI
IRBEFAME, (EASAE GRS ERAE SR = HET R -

A B
AT LRBEAC B G LiE, Py B AR E A RE .
E&WH

BRVEHE T, BRI, 21IK0593; Bk & BHAEOR T BRI E B 28R BT 7T, 20249C-
YBQN-0795.
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