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[ Abstract ] Functional magnetic resonance imaging (fMRI) is valuable to the location and qualitative diagnosis of the tumor. In

the past, there was less for pulmonary lesions because of the limitation of magnetic resonance imaging (MRI) technology. With the
rapid development of MRI technology, it is allowable for fMRI to diagnose, evaluate and predict the pulmonary lesions. This article
reviewed the application of MRI in pulmonary nodules and explored the value of MRI in detecting, diagnosing and evaluating the
efficacy of pulmonary nodules.
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RG], EURFRE RS BCRAk,  Fiss Ay
(RG220 0T, SRR SRR S
PR R R A5 B AR A B B, AT
TES3 T /KRR PR K B g 1 s bk, Ak
HEBES PSR (R 12
1 Rkt

MR il 235 755 5 B B 4 45 7 2 A0 46 P
H el (turbo spin echo, TSE) J#51 ., -fi
FEL ISR AR AR & P E R (half-Fourier
acquisition single-shot turbo spin-echo, HASTE )
Jpa PR SN H S (balanced steady-
state free precession, bSSFP) J¥¥] . —4i%
N6 RS A4 (three-dimensional volume
interpolated breath-hold examination, 3D-VIBE )
& SRV BRI e R i 3~4 mm B SEH /N
254 ) R RIMRIFE ) A6 HH SR 451 1 R A
FEF S8 A AHTE . 1.5T MRI TSEFSIA H B
=6 mm SEVESS Y R EUE FURE SR S0 ol
80%~87%. 93%~96% ' . HASTEF ¥ &
B<3. 3~5. 6~10F1>10 mm&hy 1y = 8 2
BK73.0% . 86.3%. 95.7%F11100.0%, K B
>3 mm% 1A REEH2.1%, HIE>S5 mmKy
97.6% ' . HASTEF I %5 X 345715 Ml 25 (Y
i ZR /NS, T T2 b, &5 A
SRR . bSSFPAT 1 424~6 mm Ay SEVESS T 46
RIKTS% . ST O &L, 1.5T bSSFP
R il EHAR =6 mmSEPESE T Y R B RIRE =
MH65%~T0% ., 96%~98%, Hrf, Kk
SET I REUE RS R L P T 0 R R B A
ME 535 100.0% . 98.0% . 88.9%. 100.0%.
3D-VIBEK: H HA24~8 ., =8 mmAysEikgs1i R
R4 51964.1% . 100.0% °’ . 3.0T MRI VIBE
K HCAIPIRINHAMRHCREH AR, Al 12
=5 mm%5 1T REJEIRH 293.1%., HAE ke
R bizsh, i ihsy, BmEExT T
O WA O L ST R K AT )
%1 ( short-time inversion recovery, STIR) £
=6 mmSL PSS R H85.9% . Hrb,
HOBMESE R RO L RS L BH PR FIAE AN
BF A 75300 3 51 4 100.0% . 98.0%~100.0% .

88.9%~100.0%#1100.0% . {HSTIREAS H & At ]
( repetition time, TR) K, {55 %HEMHERAL,
SESLT VB 5 B W AR A 05 5 S g il . Aok
TR Z P4 (spectral attenuated inversion
recovery, SPAIR ) Z54 T AL MV FISTIR Y
Posi, BedEEEtEM I RIARNI(E S, $emm s nyxt
FLBE . YanZs " BESR &P, SPAIR (3.0T MRI)
K 25 A R BUE 88.6%, M WAL FSTIR
(68.2%) , HH K HEHANI~5, >6 mmZ5Ty
(1) RAE 73R 61.5% . 100.0%.

MRIX A HH SR /NG 15 A ¢ v 114) 28 A0 R
SEPE RS o0 W S 255 Y RN 4l B B B 45T
MRLE/RBES AR, HAH R S0 A 5
WYIMISE T MegT T B, A
[a] (ultrashort echo time, UTE ) J¥4 A LAy Mt
IRV AS S E SR VN EL NS 8 R VI A I ]
1) RAELEE 53 R 57.7% . 90.9%, 5545 R
97.6% . 98.0%. {HJ&, W RS TG CTHE N
W, RKARSCTIREAR 3R,

AN TR 30 () 8K A g FH AT — 20 i e 61
FOAS H R AR R . 1.5T MRI T2W MultiVane
XD. bSSFPHITI w4345 i [al 1 25 AR & 7 9
(enhanced-T1 high resolution isotropic volume
examination, THRIVE ) , i EH& H4~5.
6~7. 8~14. =15 mmILMELS T 1Y R HUE 5518
69.3%, 95.2%, 100.0%, 100.0%, 45575
}96.4% . 99.6%. 99.6%. 100.0%., X} T H#E
<20 mmAESC ST, LR R AR S il
HT2.7%. 99.2%. FFH, MRLEREEY K
B4 S5LDCT—% "', 3.0T MRIFKAT2W FSE
FS 1 3D TIWI VIBE, & REE }93.2%, HiE
>5 mmfy4s s RIBEHMEIT.90% " . A
J¥ B A 51 1 RO AR S R LR 2R I
MRIKS H B2 >5 mmigghty, REER . R
FEEH 274> ( American College of Radiology,
ACR) 201 74F it e, HA HAA =6 mmi)
SEATAFAE R I 1% R RS, 75 2 I BE 1 o
BRI, TR0 BMRI AT LAE R CTHY A A
B, FHTIGEET R
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F1 AEAFARMEHNEMMRIFEFIME TR HERS T
fE& (4R ) HLIY {1 G 57 S W S A ¥ 5 RS R /%
BA- EHAR/mm
Meier-Schroers ~ 1.5T (Ingenia, Philips 32 46 6~35 T2WI, T2WISTIR., R/ E
4100 (2018)  Healthcare, Best, bSSFP, 3D-TIWI T2-STIR: 85~89. 92~94
The Netherlands ) T2WI: 80~87. 93~96
bSSFP: 65~70. 96~98
3D-TIWI: 63~67. 96~100
Cieszanowski 1.5T ( Magnetom 50 113 2~28 Breath-hold T2WI RIFE
%'” (2016) Avanto, Siemens TSE. T2WI SPIR | TIWIVIBE: 69.0
MedicalSolutions, T2WI STIR, T2WI T2WI SPIR: 54.9
Erlangen, Germany ) HASTE. TIWI T2WITSE: 48.7
VIBE. T1WI out-of- TI1WI out-of-phase: 48.7
phase T2WISTIR: 45.1
T2WI HASTE: 25.7
YanZg 3.0T ( Achieva TX, 34 44 1~10 RT-TSE. RT-T2WI R
(2015) Philips Medical SPAIR, RT-T2WI 1~5 mm#577: TSE (23.1) . STIR (38.5) .
Systems, Best, The STIR, 3D THRIVE, SPAIR (61.5) . THRIVE (61.5) . T1-FFE
Netherlands ) 2D T1WI FFE (15.4)
6~10 mm%535: TSE (85.7) . STIR (71.4) .
SPAIR (100.0) . THRIVE (85.7) . TI1-FFE
(42.9)
Meier-Schroers  1.5T (Ingenia, 224 137 =4 T2-STIR MultiVane SR/ 2/ FH P 00 0/ P 00 /32187
410 (2017)  Philips XD. bSSFP, TAERRIE I A I £ m AR
Healthcare, Best, 3D-THRIVE., DWI 4~5 mmZ5E95: 69.3. 96.4. 91.0. 85.8. 0.829
The Netherlands ) 6~7 mmZ5 17 : 952, 99.6, 952, 99.6, 0.974
8~14 mm%545100.0, 99.6, 92.3. 100, 0.998
WP SEPEZE T <20 mm&ETY: 72.7. 99.2. 80.0,
98.8. 0.860
Sommer4 1 1.5T ( Magnetom 49 54 P T2 HASTE. bSSFP. S/ 5 AR B/ S S0/ 2 F 0
(2014) Avanto, Siemens 6~38; 3D-VIBE HR. 48, 88, 63, 87, 51
Healthcare, K =10 mm%57550, 91, -, 87, -
Erlangen, Germany ) 15 <10 mm%5719542, 95, -, 77, -
ENELEST . 78, 94, -, 86, -
RPEZST: 36, 91, -, 82, -
KoyamaZ: ') 1.5T (Intera T-15, 161 200  6~38 T1-SE. T2-TSE, R
(2008) Philips Medical ¥ TSESTIR Bk 825
Systems, Best, The . 156 MEPEZETT . 96.1

Netherlands )

RPEZET . 68.1

i PRI (respiratory-trigger, RT)
2 M&ETRIZHT

Bl W 2 Fh OB AR, Wliligse . &’
PRRRYY i e A, Sz BLRU R IR A 45T S 518
Wi e —EMERE . MRIZIBERURZWIDWI, (AR N
AT 128 1% (intravoxel incoherent motion,
IVIM ) A 8 i i1 (diffusion kurtosis
imaging, DKI) FIDCE-MRI%, il @Et:. &
T, RS BRI SE RS . oA
SRR S
2.1 A48

AR IR T A L R T G A 0 A AR

KUK AN AN2S [0 L, FBOK 9 8z IR,
DWIE Hif5*5, WY HFR%L (apparent diffusion
coefficient, ADC) Bk, HIZ&3Cik ') Metasy

BT i 7R DWT ADCAE S 51 R 55 25 1) 52 BB Ffy
SEIE A3 H80%~88%, 89%~93%., filijE:ADC
{H B R T R 2 R ADCIEHA —
SEMSERISWIME, (B T REBUSSON . 7N
TSR PEAE R 28 AR, 0 ) A SR A D
. BFSE 22 R, HAR<2 emif%5d5, ADC
{E A S 280 e, (X F EHAA =2 ecmAy4hy,
ADCIEHRYEE MR . HH, WERFHADCIHE
RoZESEINEN, BAEM2RbEFTEIEZ
e P DWIRALABE (S 5 R (lesion-to-
spinal cord ratio, LSR) W& & ITFAL 77 LA
ZOE M, FAE MR 2, s

TR IR AE B R AR | SRR ER R
88.8%. 96.7%%193.9% ",
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PEIEIE, A5 REICIRARARENNST A RIS R BT

DWIHAR 4 85 B HEK o F 1 B SL
e, MR EdE AL . IVIMZEDWIT
Senf b, RIDZHEMKA | DS B8R o by
T, RIS BRED . 189 B R KD X
Wl 25, HhDFE R M 239, D* Bt
EHIME MR, SONEEGFE SN, Deng
oA U0 S B SRV KA 1 B T, 2
R R B 80% M 75% , D FNID* JCHH I
%5, WanZs UV R U T 45 i ADCE FD
I BART BRAYEZESY, DIEEADCIHE M 2R
Wb, R RS T 1592.16%F181.82%
ADC . DHIE % 5 il 5 BH ZE el R 5k B =
TR X, D H S B R R AR ) Das
ate LSRRG R 0, DKIEG - 98 (0 57 ¥y e i
(' mean kurtosis, MK ) .3 & T RIESETY, 200
RS DWIH

DCE-MRIREAZE | P b R B S0t bE I i
Ja NS, B AR RE SR E S . BiEE
BaEG . BRI SR (maximum
enhancement, ME) . FHHIE( (early peak,
EP) . #IHA#&IE (initial slope, SI) A%54 min
R AL T RRAE, HAPEP>15%,
ME > 40%#6: H P28 B 5 35 100.0% 4
ZouZE PV M4 mindg KRR <65%
BF, S 0 T e R A 5 g i o 1) R R AR
FEAT3593%M1100%., EP. ME K W5 2% it s
AU I A Y B 85 1t LA e 1 48 2 W i
fEH 70 ME (0.13) FsRfbAR (0.016/s ) figdt
— L WiE . RAEYE R RN, iR
FHA T B BT AL IR RS T B i AR
iz WA (Ktrans ) ALER A (Kep ) $UEH =
TR, REPEDHH90.6% . 87.5%, FiFt
JE482.4% . 76.5%, MR TPET/CT ( REUE
75.0%, FESEE70.6%) ', MamataZs ' KB
ARSI KepfEH/NF1.0 min ', KepBl{EX N
1.0 min ', 2WiREE | B MR, B
P AR R B T 4330 R 76%,  100%, 80%,
100%F145% . 3 F A [ Yy fig % Jr 7% D CE-
MRIFIDWUIVIMEC G B, 7T PAE— 2D 5t
RS S W R 0 L IR IGE Bl R

DCE-MRIMFEZHZE, H5EAEMMEL, Al
WS R R M E L 1, R, SRII3DAEN]
PEIZ B HE Ty 2t PT AR R RFIE 2 T 301
KRGS, RS FRishles @ .
22 oAnaH
22.1 YAl

it g ) AL 82 4y B 5 /N AR B A ( small
cell lung cancer, SCLC) F13E/NEATYEE ( non-
small cell lung cancer, NSCLC ) ., H:#1, NSCLC
FFE AN . SRR AR AR .
S AE BRI 1 AD Clie /M 18 35 5 T HAth 2 2125 7
e (B . (KBRS . SCLC) M)
NSCLCHADCTH . Dffi 3 & FSCLC ¥ |
Wi D*F fE7E B9 . SCLCThIE 25 5 4,
DCE-MRIZEH 7k '), NSCLCHYKtrans. Kep
FAE SN LA R 538 (Ve ) B T SCLC,
I, BRI AR S T ek, H
REJE I NT3. 1%, 69.2%, 69.2%, FrF)E
A351485.7% . 84.3%. 100%. PaulsZs: 'y
KIINSCLCH i KiEAk 3% ( maximum contrast
upslope, mCUS ) Fliw Ki®{L{H ( maximum
contrast uptake, mCU ) Bl 5 FSCLC, @piR4H
JodEE B IR A] (time to peak, TTP) MW T
Ji9
222 FREETNS

il 98 A O Ak & PR L A il R B 4
T4 BIPAE , MR T2WIF 5 & 5 fig A%
DWI. IVIM. DCE-MRIGEIX 4352 5 it Jeg 1 i A
g L2130 503) gk | MRIES 520 HER LTS
R 2 e AT T i i g 37 R 0 4

CTI &k L 45 A28 10 mm B 5 sl e
TR LSS FE R 1 T vk, (BRI )
IR L5 TE I S ik, MIRTGHE 3 {35 5 oo 28 7] B0 %
Bz BRSOV g POV R B, STIRAN
DWIH TN 8 R 5 84% . 69%, FF
SRR % . 93%. H I A iEIE S
FRAE (U 25 7 o fy 14 JEE ik L 285 M M 8 4 114 90
2% DTS B AR A ADC2EME 0 L STIR
WL ZE (5 SR 50.9% NaCUA MG 558 FE L
R OWELE-IIAE S . SDWI, PET/FDG
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AL, STIRTPEARL bk B 45 55 % 0% T ff 28 i R
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3 WEiTE

FCARYT S MR IR ST . T, KT
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AW, ADCIHS Mg & &% 2 2 W A,
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Ktrans{E &, XL UR, KtransH{H N
0.032 min "B, FELRE . ERA R FIRE S 4N
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H (<0.24) "] LATRIMINSCLCX A7 B F-301 )
N, DN R R AR PR AR 25 5, +8 XTI IR G
VIR ilpurze i
4 AREMEZE

BEAERFSE 10 R, MR E AR
=5 mm PRSI R O AR S R e, X il
LEAT IR AR D A R L, ] DMEACT
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ZEAT M BB S 25T, MRIKEHIBE I AR . T
Zisdl . WERURARSZ S, MRS /R /NGS5 11
KA, WG HCTRARE - EX£5. JFH, |
TMRUK AR EHG . SR E 5, AnfalfEfb i ey
G, SRR TA . MU R AR T B —
Wit

MRUZ Wil 47 BA R e, H I HE
B A BT BB A2 . 02
g Ve T SR VAL AT T, DT 4SS IR
1RIT o B ST 4 27 RS 35 PR 41 2 AT fn
&, MRIFHEAR, DKL, IVIM. 3hjik A iEbric
(arterial spin labeling, ASL ) ZFRESRAILTT £ R fif
MG ER Y, B EUGREE SRR TL . AR
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