Advances in Clinical Medicine Ifi/REE2£3E /&, 2025, 15(10), 2230-2240 Hans XM
Published Online October 2025 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2025.15103005

54 mT 8K 1A f% L Hx %7 i I B m BY
VLKA

OB, KO, RAE, LB, KA, FH9Y

VL PR T SRR T O (B ORI I PR BE B BR A R R, K
PH KRR LA, IR

Weks H i 20254E9H23H; FHHM: 20254F10A16H; KA H#: 20254:10H23H

HE

B H: @it i B ¥ SR N IR 2 MMREE, TEMULF-MRIEE R B K 20 2 5 i
Wizkee, HRITULF-MRIFIIGIRME. Hik: RFRAANIEE EBH KRN ERERBES2060, EXEE
#H 3947 LFUHF-MRIXZ ULF-MRIF#; ) &5 W AT LM CTFHE B HF-MRLX ULF-MRIE# . ¥
PR A 2 1) - T 2 AU & K 25 WA 4 A 1 — B0k, Fext BB 2H 32 & HF-MRI X ULF-MRIE & i &
Z5 . (M EAZT ULF-MRIX K U8 5% R Bk fe X2 W5 O, F5TF X8 2% 3 CT X HF-MRIE BXF
#r & A Z-T ULF-MRIX i ML BB S Wik gk R 2 W5 0. 4558 : ULF-MRIT1WIL. T2WIEZRENE
B AR ICC R B4 31250.996 0.986; HF-MRI T1WI. T2WIE 45 B B8 ) 2H IR 1CC R $4 71250.998.
0.977. B4 5% ULF-MRIZF 51 1) B 5 5 B 39/K THF-MRIZLCT . IE% E R4 ULF-MRISSHF-MRIZ [A],
TIWIR T2WIEE 2K B SNR . A G SNR. il ESNR K& =F 44 BB F RICNRE RA 4% 2 (P < 0.05);
T2-BETFE R R ¥k 2 (T2-weighted fluid-attenuated inversion recovery, T2-FLAIR) B4 ) 7K Jii SNR.
FJESNR. ZKJR /BB CNRE AR /RiE W CNRERAE 4 %= (P < 0.05), MiESNREKE /E R K
CNRERFREZ T FE X (P = 0.088). JKIMLEHHKHULF-MRISHF-MRIERCTZ A BB FREZRIB S
T2 E X (P<0.05). Z=TULF-MRI, B8 TSN L 5% B F1IK 2 BT 8UBR B N 60%, 2Wifs OFa N
2.5(1,2.5); EXRERERBREIRE, SHBUERE N85%, 25 LiF2 N4 (3.625,4), 2JHl. &
ZWE DIFTERBERITER X (P<0.05), 2HEBREERLLAITERE L (P=0.077). 4i: HAETULF-
MRIF B5 R B K % o LB 5 2 W RE A A5 1R |, (ERsiB N R % KA B 45 B 1 H i
BERZ e K EEZEE L.

K
RSRAR, BICHRIR, WHMIHR, (SWRHE, SRR, R

IR

BB Wik, BAE, LR, BT, REROr, 25BN 54 mT AR LR X N LB T I R ). I
PRIE %33 J&, 2025, 15(10): 2230-2240. DOI: 10.12677/acm.2025.15103005


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2025.15103005
https://doi.org/10.12677/acm.2025.15103005
https://www.hanspub.org/

Wk 5

Preliminary Clinical Study of 54 mT
Ultra-Low Field Magnetic Resonance
Imaging in Cerebrovascular Diseases

Yi Guo?, Zheng Xu?, Fanqin Meng?, Haijiang Maol, Shuwen Xu!, Chuanming Li?*

IMedical Imaging Department, Chongging Emergency Medical Center (Chonggqing University Central Hospital),
Chongging
2School of Electrical Engineering, Chongging University, Chongging

Received: September 23, 2025; accepted: October 16, 2025; published: October 23, 2025

Abstract

Objective: To evaluate the image quality of ultra-low field magnetic resonance imaging (ULF-MRI)
and its diagnostic efficacy for cerebrovascular diseases by analyzing MR images of healthy volun-
teers and patients with cerebrovascular diseases, and to explore the clinical value of ULF-MRI. Meth-
ods: A total of 20 normal volunteers and 20 patients with cerebrovascular diseases were enrolled
in this study. All subjects in the normal volunteer group underwent cranial high field magnetic res-
onance imaging (HF-MRI) and ULF-MRI scans. For the cerebrovascular disease group, all patients
underwent non-contrast cranial CT or HF-MRI (for patients with cerebral infarction) as well as ULF-
MRI scan. The consistency of subjective measurements and objective evaluation indicators between
the two observers was assessed, and the differences in image quality between HF-MRI and ULF-MRI
were compared between the two groups. The diagnostic efficacy and diagnostic confidence of radi-
ologists for cerebrovascular diseases based on ULF-MRI were evaluated. After the radiologists re-
viewed and learned from the gold standard images (CT and HF-MRI), their diagnostic efficacy and
confidence based on ULF-MRI were re-evaluated. Results: The inter-observer reliability was good.
The inter-observer intraclass correlation coefficients (ICC) for image quality measurements of ULF-
MRI T1WI and T2WI were 0.996 and 0.986, respectively; while those for HF-MRI T1WI and T2WI
were 0.998 and 0.977, respectively. The image quality of all ULF-MRI sequences in both groups was
lower than that of HF-MRI or CT. In the normal volunteer group, there were statistically significant
differences in the gray matter (GM) signal-to-noise ratio (SNR), white matter (WM) SNR, ventricular
SNR, and pairwise contrast-to-noise ratios (CNR) among the three tissues on T1WI and T2WI images
between ULF-MRI and HF-MRI (all P < 0.05); there were statistically significant differences in the
gray matter SNR, white matter SNR, gray matter/cerebrospinal fluid (CSF) CNR, and white mat-
ter/cerebrospinal fluid CNR (GM SNR, WM SNR, GM/CSF CNR, and WM/CSF CNR) of T2-weighted
fluid-attenuated inversion recovery (T2-FLAIR) (P < 0.05), while there were no statistically signifi-
cant differences in the ventricular SNR and gray matter/white matter CNR (GM/WM CNR) (P =
0.088). In the group with cerebrovascular diseases, there were statistically significant differences
in image quality between ULF-MRI and HF-MRI or CT (P < 0.05). Based on ULF-MR], the initial diag-
nostic sensitivity of radiologists for patients with cerebrovascular diseases was 60%, and the diag-
nostic confidence score was 2.5 (1, 2.5). After learning with the gold standard images, the diagnostic
sensitivity rate was 85%, and the diagnostic confidence score was 4 (3.625, 4). The difference in
diagnostic confidence scores before and after learning was statistically significant (P < 0.05), while
the difference in diagnostic sensitivity rates was not statistically significant (P = 0.077). Conclusion:
At present, the image quality of ULF-MRI and its diagnostic performance for cerebrovascular dis-
eases still need to be improved, but the diagnostic performance of cerebrovascular diseases and
doctors’ diagnostic confidence can be significantly enhanced through comparative learning and

DOI: 10.12677/acm.2025.15103005 2231 Il R 125 23k i


https://doi.org/10.12677/acm.2025.15103005

ek S

experience summarization.

Keywords

Magnetic Resonance Imaging (MRI), Ultra-Low Field Magnetic Resonance Imaging (ULF-MRI), High
Field Magnetic Resonance Imaging (HF-MRI), Signal-to-Noise Ratio (SNR), Contrast-to-Noise Ratio
(CNR), Cerebrovascular Diseases (CD)

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. 818

i IfiL 955 (Cerebrovascular diseases, CD) £ 4% t i ¥4 [ixi % 1 (Cerebral hemorrhagic stroke, CHS) & fik IfiL 14
i % (Cerebral ischemic stroke, CIS), FHRWiZ . $ik#, SRE, SR IEE 1], — Tk T 2EmI
7T R, 2020 4EE A CD &% 2 505.2/10 /3 N\, FJET-F 2 135.182/10 A4 N, HBHEHK[1]
[2]. WiAEHR % (Magnetic resonance imaging, MRI) PRI | K5 #E b i &0 s 47 e AL o & e PR T,
Y5 CHS J CIS il R o 5 S Pl VRN 2 DIAH G [3] A 1) MRI R GuA77E A AR B H 5 K (B0m 2145+ i
&) TEPHMG WMAMERE . AR SEAL, XREMWIERREWREZ . BESR. BU2. €M
TN IISIT 7 AT, RE ML) T AR S . AR, K MRI BRI S, . R
T B AE SR 5, AOGE TR 80375 (B %), BRI (8] TAE T 20248 fE L ICU Bl Il b5 i,
W A] DL T8 50 2 A A PR AR I SR Bk X [4] o D 06 I35 1) % BN 2 B s 17 M DU R 4t 17 38T I B R - B [5]

FH Hyperfine 22 7] T 2020 FFEHEH 70 il o (B IR WAL AR AR R 48, FFE# N AT CHS. CIS.
o B0 S5 P o R 12 W 5 M, AERR ST R L DD IR RRE . BRI e AN R R Gt
PRI AL S 2 T T s AN AT BARI L 34 [5]-[7]. 2019 5 8 H A B DI (BRI 7l LR iR R 4L
tH, FEAWTIRAL[B] [9], Zik A H R L)y 350 kg, KN | REILHR R & R AT . (HE, HHT
WA T ER A AE AT 0] A R O — 7 18, BRI R B 2 e 75 78 5 R 57 T W R IR 75 oK
7, RIREE 2 BRI ML IR 2 W s RS HoAl 88 77 N(CT 8mz 5 MRIAT ELER, IF H.
BIRTZ N TR, Bk, G W R A F 0 A8 9 908 12 W RCRE S i PR AN B e AR 1 — PR &R
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Figure 1. Flowchart of the screening process for the subjects

1. ZIRETFERIERE

22. T

BT 1 S YT S HE-MRI 34 f2 ULF-MRI RS S5 $9 3 , 5 00K 25 1 1) [R] B 2T 24 /N
FIT A A I/ 58 35 Y 1EAT Sk A0 HE-MRI (A8 3E) 8% CT ~FHE (i i i), JFF 24 /N N EAT Skl ULF-MRI
REFEATIHE, BHJS 4051 LA HF-MRI 8 CT “FHI45 AR N2 B &b

1) CT {4

Sk CT PR 256 HE 512 2 GE Wi/Z2H3i 24¢ (New Revolution CT, GE Healthcare, Wisconsin,
USA), #RIIESFEE 160 mm, Jigheif e 1.0s, KAEZE 5.0 mm, ZEEFE5.0mm, HEZEFE 1.25mm, JZ
[B]#H 1.25 mm; BRI 64 HE 128 EWZ A R4 (UCT760, LHBGUEITTRHTERAR, Lifg, &+
&), #RIESTEE 20 mm, JiEfFcifiE 1.0s, REJZE 0.625mm, 2 0.625 mm; FEHEZE 1.25mm, Z
[MEE 1.25 mm. 2l ATkl CT “FHMB i f i 94, HEHEE N2 EAME KALE 2% k.

2) HE-MRI #85 RAEAFH 3.0 T 76111 MR 4% £ 4 (MAGNETOM Prisma, Siemens Healthcare, Erlan-
gen, Germany) 13751 e S50 T

T2WI 5%1): TR=4000ms, TE=95ms, 2/ 5mm, ZAEE 1 mm, L34 25 2, F%: # (Flip Angle,
FA) = 150°, ¥k % (Number of Averages) = 2; FLEF{t[# (Field of view, FOV) 256 mm x 256 mm, Hif%
256 x 256,

TIWI [7%I: TR=250ms, TE=25ms, FA=70°, Z/E5mm, Z[EIE 1 mm, JRE 252, Fi
RE =1; FOV =256 mm x 256 mm, %E[% 256 x 256,
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T2-FLAIR J¥%: TR=7500ms, TE=82ms, J=/E5mm, JZ[EFE 1mm, R4 252, FA=150°,
SFHIRE =1; FOV =256 mm x 256 mm, 4[4 256 x 256.

DWI J¥%1]: TR=3500ms, TE=85ms, b=1000s/mm?, ZJE5mm, 2 1 mm, L3R4 252,
FOV =256 mm x 256 mm, %1% 256 x 256.

3) ULF-MRI i K44l A A WFE) 54mTMR 3 248, F#F 5 LS5 T

T2WI K H FSE-T2 [541: TR =3200 ms, TE =140 ms, FOV =256 mm x 256 mm, #i3/F A7 4004
176 x 128; JZJE/1AIkE 5 mm/1 mm, JLR4E 25 2.

TIWI Zf T1-FLASH #%1: TR=80ms, TE =20 ms, FOV =256 mm x 256 mm, A& /A7 4065 -
176 x 128; JZ/E/IB% 5 mm/1 mm, FR4E 25 2,

2.3. WfriefR S &

1) BB EITFN

BIE R & PN B UG T B B PR A PP . 2 B 5 AF DL B AR IR 1 s AR I I (1= )7
A, &I BERHAEEXNTA MR B FT7RIEGE X BT ST VAN, 45 P 44 PPl 8] H P 45 AN
—8, WHE =% EA 20 FL WA RAR T AT e, HXTEIm AL BT B B EVF I S50
AT AT E G, R SR R AR VAR 45 SR 1 — Bt

G5 5L 112U VT A0 60 556 15 2 L (SNR) K LU FE I 5 LE(CNR), 2% (I F BESL IR BRAZ (MR1) 15 4% 5215
JR AT 5 PP RITE) (WSIT 263-2006)45 & (HEILIR UG (MR EI= 6 F M) o BT 2l B m
M EL(SNR): SEFRAHNZ T, RSB (DA I 0 B o I 23 L R AR X)), 3G
BE5¥MERN S, RIETEEUER) FOV N MG AME 5t X0 DAk B /N X 38(10% 72 47, R Ih52)
MFAF 5 bR UE 2, 505 BN S5 5 AR e 22 16 P E e 75 AR i 22 SD, HR4E A 20 SNR=S/SD 5.
BT Brfr Sz EUR V6] L FE e 5 L (CNR) : S AH BV 2 T, 78 BEG HR e BUN B X (B 252+ i 115
FO AV G I A 5 2H )03 78 X)) T PR A X3 43 Tl S S S5 31, M Z I 4axHEid o C, SRETE
KI5 FOV PGS 5 X IR DA A i BRI X 3(10% 4 47, RSB O 52 ) A5 5 el 22, &
Ja BT 5 A5 S A2 I P BB M A bR e 22 SD, M4 A0 CNR = C/SD 15

PG5 10 = A R A Likerts 438315 43 Tt 15 s 2 I8 4 P o Ak 1) 445 ) s 155 25k SR AR ko i o 5
T3 BT R R R R AT VP o R T R P A ) 5 R R R VA, R B R R A
BBOGER X (A AT« o 0T BB P 143, RIS R AN, BBIREZ: 2 4, Mdl4
FIFERNAE, DEERIANE, BB ERZE: 3 55, MO MR RGEW, D2 IR, B E—K;
445y, FRRISEMBOEN, DWEESPR, BB ERL: 55, RGN, LEo6EEm, EgRE
o e B 0L 95 R 0 e P B R R AT YRR e X T R AR Ak B RS AT 14, R
JEANAT I, Tk, 2 48, WAL FEREAT L, WAMTIER B/, 2WiZiR: 378, WA, K
HMBAE RN, AR S ISWIE R 4 4, FAA I, WANTIERIEARE R, AEmieh; 545,
JETE I AT I, MR R BORTEE, AR W B R . A AR BRI RS WS O VE 2 [FRER A Likert5
SEFAME: O Z2LE0070):; @ BOBKER 7): @ FohEEB7): @ Foi&m@ /7): © FHE
ffiE (5 4r) [10].

2) X i I B 12 W e 2 WS O VRN

I E MG T B VAR = T 2 0 0 BHSEET RS W ARE VR . BASKT CT P4 EL HRE-MRI 2745
FONGEARAE, VRS ULF-MRI XN LS00 (12 Wk me, RPN P 44 s B T8 ULF-MR S
I R 2 15 0o B, B AN B35 1 ULF-MRI %5 55k CT P8 HF-MRI B 5 #ET
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——XF D], FFIRTE A5G B IM 25 2] 5 5T ULF-MRI X i L5 505 112 Wi 3 Ge M 12 W45 o0 o
24. GtEAE

FITA Giit 43 B Fl SPSS B4 (il A< 26.0, IBM SPSS Statistics, 3 [ 4120 M i 22 5a 1) 5E il APEAY
AV T3 R AT SEVE , A8 AL A AR R R B CCYR IO AL AR IR 2E 0 P85 B (A 2 MLV« RV
KA 43 M 1) — Btk K AT SEME(1CC EMRREARAE LT R . 1CC >0.75 —EME#AF, 0.40~0.75 —FtE—f%, <0.40
N—BERE).

PR 5 B EHE BT TN (SNR CNR. Likert PF0) 0T E TR, B57 G IR0 A1 FIIME £ bRtk
Z2ZR, ARIEZS 73 F A B (VY 3 A R ) o o

B OB & IR A HO7 250 IS HCRTEC A REA ¢ fele, ol BRI & IR 0 A BT 24855
K12 4R 1 Mann-Whitney U %6 . P <0.05 #LOAEA i T4 5 3o ikt il i35 LUK CT 438 &b
#E, WIREZE B DL HF-MRI 2 W 25 58y BAr e, PPOT ULF-MRI SO LA B I W a6 12 ke s fEXS br i
PRAE R BEAT X BRI 2 2] 2 5, BV ULF-MRI S LB 505 (127 2] Je 12 ke

3. &R
3.1 IGFREE

EH IR S0 BR A AERE  PERI R EHEEASE 20 N(BtE 6 44, &t 14 8), FH i
M 21 (Q1=21,Q3=285). MM Fmstt 20 N(HM: 8 44, it 12 4), F# N 66.15+£9.86 %

3.2. BERESHIHN—HMEKIEER

VPN P LR B2 AR I ) — S0, & F 0 AT R AR I B BE 4T 1ICC 4007, BRI REILIR TAWIL T2wWI
B4 i R e I BB 4118 1ICC 20705109 0.996. 0.986; 3.0T MiILRE TIWI. T2WI B4 1) Ji7 A il B {8 41 [A)
ICC R2%437 2 0.998. 0.977; — & BT K AL sA5 = A0 B BUG = AN B9 45 RICFIME (GE 1).

Table 1. Inter-rater consistency of ULF-MRI and HF-MRI measurements in the healthy group by two radiologists
=1 FARRGEEHERE ULF-MRI & HF-MRI U2 A48 8 —5 4

ICCs 751 ULF-MRI HF-MRI
TiWI 0.996 (0.995~0.996) 0.998 (0.998~0.999)

#11A] 1ICC #%4(95% CI)
T2wi 0.986 (0.984~0.989) 0.977 (0.973~0.981)

33 EREEBEAELSR

IE% S ULF-MRI & F3(T1IWI, T2WI, T2-FLAIR)f &4 )5 & (SNR. CNR. Likert $F20) %1% T
HF-MRI, HPR 72 181 7 51 EUE B Likert ¥4 2 736 ot 2% & (P < 0.05) . [A]—IE% HE# ULF-
MRI 5 HF-MRI PiFh 77752 18] TIWI & T2WI BRI K BT SNR. H 5T SNR. il % SNR K =FhZH 2L 7
WlE] CNR Z 3G 481t X (P <0.05). FET T2-FLAIR B4 Lbis, MR 72 K H SNR. 15 SNR
EREG R (P < 0.05), i SNR ZR TS24 (P = 0.705); P#Fh 51k 2 18 K /6 CNR
J ERIE R CNR Z 5736 Giil %5 (P <0.05), K5/ A i CNR Z 53 L4t 145 (P =0.088) (% 2).

3.4. RN ERERABELER

FEN ML B 20, AT HF-MRI BE CT, ULF-MRI & 5 41(TIWI, T2WID ) K4 % & (SNR. CNR.
Likert 3¥73)¥%8U%, HZERA G55 L (P <0.05) (% 3).
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Table 2. Differences in image quality parameters between ULF-MRI and HF-MRI in the normal volunteer group
2. EEFEELH ULF-MRI 5 HF-MRI Bli{RESHEES

51 W FEE A % u Z P
ULF-MRI 4(4,4)
TiWI 0 -8.888 0
HF-MRI 5 (5, 5)
ULF-MRI 4 (4, 4)
Likert $¥% T2WI 0 -8.888 0"
HE-MRI 5 (5, 5)
ULF-MRI  3.43(0.18)
FLAIR 0 -8.618 o
HE-MRI 5 (5, 5)
ULF-MRI 134.66 (101.57, 196.34)
TiWI 76 -3.354 0.001*
HF-MRI  233.59 (20.56)
ULF-MRI 62.73 (30.94, 95.25)
K5 SNR T2WI 14 -5.031 0"
HF-MRI  208.94 (18.55)
ULF-MRI 95.60 (56.32, 137.78)
FLAIR 90 -2.976 0.003*
HF-MRI 126.75 (115.49, 296.65)
ULF-MRI 125.12 (96.40, 189.58)
TiWI 65 -3.652 0"
HF-MRI  258.04 (23.55)
ULF-MRI 52.34 (28.31, 89.50)
% SNR T2WI 23 ~4.788 o
HF-MRI  180.23 (13.59)
ULF-MRI 86.69 (54.13, 139.06)
FLAIR 85 -3.111 0.002*
HE-MRI 112.89 (103.27, 382.36)
ULF-MRI 71.92 (42.36, 93.23)
TiWI 21 —4.842 0
HF-MRI  258.04 (23.55)
) ULF-MRI 152.82 (70.82, 210.27)
JixiE SNR T2WI 3 -5.329 0
HF-MRI 715.30 (637.89, 764.91)
ULF-MRI 52.52 (27.6, 86.05)
FLAIR 186 -0.379 0.705
HF-MRI  56.22 (34.40)
ULF-MRI 15.66 (10.01, 27.94)
TiWI 103 -2.624 0.09"
HF-MRI  26.37 (5.04)
ULF-MRI  8.06 (4.69)
RIAJFE CNR T2WI 15 -5.004 0
HF-MRI  29.69 (11.05)
ULF-MRI 14.03 (9.08, 22.98)
FLAIR 137 -1.704 0.088
HE-MRI 18.42 (12.31, 94.36)
ULF-MRI 65.33 (49.69, 107.20)
TiWI 91 -2.948 0.03*
. HF-MRI  110.25 (20.83)
KGN B CNR
ULF-MRI 88.36 (42.98, 118.62)
T2WI 1 -5.383 0
HF-MRI  489.95 (85.08)
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ULF-MRI 40.13 (28.20, 90.90)
FLAIR 79 -3.273 0.001"
HF-MRI 101.40 (68.25, 263.87)
ULF-MRI 58.66 (43.56, 85.49)
T1WI 33 -4517 0"
HF-MRI  134.69 (23.11)
. ULF-MRI 100.49 (46.65, 125.59)
H/A TR CNR - T2wWI 1 -5.383 0"
HF-MRI  518.97 (88.91)
ULF-MRI 40.75 (16.97, 73.01)
FLAIR 78 -3.3 0.001*
HF-MRI 89.74 (59.76, 344.88)

Table 3. Difference of image quality parameters between ULF-MRI and HF-MRI in cerebrovascular disease group
#* 3. M EHEFE ULF-MRI 5 HF-MRI Bl RESREER

]l W FIME A2 u z P
ULF-MRI 5.12 (4.26, 6.05)
Tiwl 0 -5.41 0
HF-MRI  428.72 (48.23)
SNR
ULF-MRI 3.80 (3.21, 4.88)
T2wI 0 -5.411 0
HF-MRI  314.40 (47.24)
ULF-MRI 2.21(0.79)
TiwI 0 -5.41 0
HF-MRI 49.76 (13.20)
CNR
ULF-MRI 1.85 (0.76)
T2wI 0 -5.41 0
HF-MRI 36.26 (9.67)

i H o DASK P CT P e b, IR DL HE-MRI 245 o8& hrifE, X7 ULF-MRI 112
%’ﬁ%z EIEAT A0 AT, PEAN IR I BRI 5208 (R i2 W R RE . 55T ULF-MRI X 20 49 fii ifiL 6 1 £ 2
HHATRAR 2, B EITIGE WiERRm 1 50 12 (BUBE N 60%), W5 008 2.5 (1, 2.5); mﬁ
ShrfEEGIAT —— X225, 5T ULF-MRI 2 WiEafm 615 Bt 2 17 B (UK FE N 85%), 2
B0V 4 (3.625, 4), EAWNEIZWIE QWA ZRA SRR (P < 0.05), 2WEBUREZRTLS I
B X (P =0.077) ( 4).

Table 4. Difference of diagnostic sensitivity and diagnostic confidence based on ULF-MRI before and after learning
4. F3I81. BFET ULF-MRI 0SB E Rislifs L ER

FEAE(n) LIS O 5 U z P #EAf 5 (n) B P
2SR 20 2.5(1,25) 12 60%
i 495 4172 0 0.077
2 )a 20 4(3.625,4) 17 85%

4, it

A FEFT L ULF-MRI. HF-MRI AL CT P4, 43 alstxt 20 44 1F 5 B R A 20 44 )% & 5
I3 R TR T ULF-MRI ) P 5 5 e EL 06 i 788 0 2 Wi (. IALRS R EE A x ir s & i 32, &0
P41 (SNR. CNR. Likert ¥F7r)—E 45, R BT EGERIAN 7k E S R, EBUR WP
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ek S

MR E o

EW 2R ¥ B ULF-MRI & 5 21K T HF-MRI, £255 SNR. CNR. Likert ¥£4r. %6, ULF-
MRI {41 SNR. CNR BT HF-MRI, X5 BEAEWF 7045 R —8[11] [12], X850 3R e d% ¥ 4% 1
Wi, USRS 5, B S RN, w SNR BkEr . BT ELER AT 1 38 —E[13] [14],
(K ULF-MRI (1155 S A5 Mt LIz I T B0 MR [4] [15]0 AHIF 50 Hh i M3 B L PR 41 36 A0 1 3% o g 22 5
T 60 £, X2 SHZLE RN OERF, W2 ULF-MRI HA R [E 4G IR E[16] [17181 E EHk ik . ULF-MRI
K14 CNR % T HF-MRI {5 R £ [18], 145 CNR #K#i T SNR BIERIF & Jk, ULF-MRI IR
BISIHEARN AR, FHR, BT ULF-MRI &7 S0 18] LEAH R P 51 HE-MRI B4, 58 58 s 2 O
5, BEMAFE CNR #—2 T, ULF-MRI CHABE#G, #OAS 05T HFE-MRI, DL ERZRBSBEICEIR
ff) CNR. #RiM0, 7EIEHSEAF, &, KIFHILR T2-FLAIR BN = SNR Z RS2 L (P =
0.705), HIRi%F 4K SR E] (Inversion Time, TIEFGE Y, AEEBICIST 5 N MM B INE R 1E
Ty XM 2 B T T N R A . KB R CNR 22 R R4t & (P =0.088), 1X 5 T2-FLAIR
F7 B 0 A 5 3 B AR s DA DG e XoF i S o TR PO 6 s 1) &85 40 S8 7 R S5 12 W B s v ) Uk
FVRESEPE[19], R R = R R AT I AT 23 R . (HERIRF A ULF-MRI EE 5 &5 W E N 48 AR
F HF-MRI [ %,

Btk z b, fEARWF AL 2T ULF-MRI ()7 50 B 0H R AT HOIAUS S /7 51 (Diffusion-Weighted Im-
aging, DWI), 1%/ —FR il iE A4 20 2L N 7K 7 Ai BHIZ SIPIRAS OB, b A9 093, e ol 2 M i A 5
RAS T I 40 75 1 7K A A v R ORIk B R S o IX 5 ULF-MIRI IS M LUAG . S RIS Y 2 M sk . o
PAZ UCRBE (FAR I (R4, 32 30 P s XU 19 0 ) 5 [ A JAR 3 UIAR OC o EOR B AT AR A1 BA TR 1 26 TP i Aa
A H t k3] (Steady State Free Precession, SSFP) /7411t DWI f§id%, {H A2 AN AF7E B 5 & R A S A3 I 1)
KR, SRR 238 S E — @ PR, SR R0 72 @ R 752 . )
JE @ AR A bSSFP 7 A1 (B A AR BB A B2 T e Non-bSSFP 741, JfREEH =4 (1) SSFP-
ECHO {55347 DWI, #8454 ULF-MRI st B MEREAT AR IS i 07 5L e s L7 I 280, s G o
HAEER - SRAZT A E LG 48R3 R BB AK BO S, 2 I 5T B IR 5R 1A T
ULF-MRI H AR 1A R IR PE & 2 A ZH AR Z AR, BARMEZ 0 BEA g s, (HH ARG &
T ZUSE BB PR, S SR & U H bR A R S AT /& — A P22 [ Bkl [20] [21] .

i I 5 20 ULF-MRI B4 SNR. CNR. Likert W MK T 1E# B RS, XS Bl a0 E
(B 7> BARPEAS B B A2 INAFAEIZ BN RS, 1 M s S A a) S5 A Gyl , o e e S ) Bl V2% B B8
AR TF IR A G (T IH BRI ERARMIZ M, HET ULF-MRI X A F 5 8 L IE 3 i 2 23 1) 4y
Here J1H BAKT HE-MRI, Z R A S5 R S, (HR Rl S50 AR R R A 72X S bnitE B AT ——
SHIEZE S 5, 2R 60%I-THZE 85%, iX 5 Mazurek &5 KE f 45 HILA —F[7], #£ Mazurek Z5f)iX
R T3 ULF-MRI 6 S I ) 80ty 80.4%. 457N 96.6%, I HFET ULF-MRI X I il 4441
I EAE 5L 48 MRI I & 1 A4 AR &4 — Bk =, 1ICC =0.978. Yuen £5[22]4E ULF-MRI (64 mT) &
345 50 HifiL AEm e T B EIE, 5 H ULF-MRI 5% #UE MRI Z A 45 5 —5, R ULF-
MRI fefar il 1] 45 451 (90%) R S 8 5 (1) KM 12 )2 B2 J& T AN S5 ), [B]sF /N 28 4 mm 1R 1 RT AR A 3K
FHAFH ULF-MRI b b A o 72 8 F5 B HS B2 N 1R D e 485 =) Y 35 A DG IR B B2 IR 2518 . X et ot 45 2R
HESE T ULF-MRI 7E 12 Wi il 5209 7 T2 A BRI 71, {4/ ULF-MRI MUk % 75 CT AHC 4R 5
FHR[7], HHAEIREERA F 2R G, X TR SR PR PR ST Hr (i FH 2558 1 J6Al[22] . 0 I8 S hm
HEEBIAT %215, S 5RMAREEEEAMUEE S T 2BBUREE BER1 e Ti2lEL, #IEE
Wi 0 2 5 Geih 2 Lo IXARoR T A B PR AR AT, #4238 F ULF-MRI 3E47 5 ML/ 55 B Gl el
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