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Benign and Malignant Pulmonary Nodules
and Pathological Subtypes*
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ABSTRACT

Objective To investigate the value of DWI, DCE-MRI and DKl in the differential diagnosis of benign and malignant
pulmonary nodules and the pathological subtypes of malignant pulmonary nodules. Methods Forty seven
patients with SPN in our hospital, male: 30, female: 17, age: 29-86 years, mean age: 58 + 5.62 years. Routine
MR, DCE-MRI and DKI scans were performed. To compare the ADC, K™, Kep, Ve, iAUC, app and app values of
benign and malignant pulmonary nodules and the difference of each parameter in squamous cell carcinoma,
adenocarcinoma and benign pulmonary nodules. Resufts (1)K™", Ve . iAUC and Kapp of malignant pulmonary
nodules were significantly higher than those of benign pulmonary nodules (P<0.035); (2)The ADC of malignant
pulmonary nodules was significantly lower than that of benign pulmonary nodules (P=0.001), in which the ADC
value of adenocarcinoma was the lowest and Kapp value was the highest. There was no significant difference
between the K", Kep, Ve, iIAUC, Dapp values of squamous cell carcinoma, adenocarcinoma and benign
pulmonary nodules. Condlusion The quantitative analysis of SPN by conventional DWI, DCE-MRI and DKI can
improve the differential diagnosis of benign and malignant pulmonary nodules by MR, and has certain value in
the differential diagnosis of pathological subtypes of malignant pulmonary nodules.

Keywords: DWI; DCE-MRI; DK{; Pulmonary Nodule

MRLXIMNEBABFREXL A & EMILIEMET (solitary pulmonary nodule,
SPN)BIEIEL50.2%, CTHEEMEIASY~51%, EHLLEH56%~80%", Rifi—
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1.1 —fg%H WEKIMERER.EXMRIER2019F18E2021FE7B 4. 12K
FRBEEITMEBCTAEN R IMS-30mmINIZ MRLET47H, Bk 304, i 17
5, EHSSERE29~86%, FIYFIE58+5.62%,

HERRAR A (1) EMRSETRAR<8MmME>30mm; 2)RESI LML, Bk

O ESMmMULT; ()R IEE LT,
1.2 BEGERAGZ BEHMEMIFRER, MRABNEBEERIIFAT3.0T
Skyra, 16i@EA%E, TMREMFES). DWI. DCE-MRIKNDKIKZE, Hiff, HikiH
TERESIE, JI4SEEESERES, #RMEENEIETEERATEMAEFT
RIER, LUR/DIERAEhES .

T:WI. T.WI. DCE-MRI. DKIFFIH#S%%k: (1)#MAIT1-VIBEFSI: TE. TR5

BEMXF1.80ms. 3.00ms. 3mm; (2)i&#{IT2-BLADEFF: TE. TREREMKRK
$105ms. 2190ms. 3mm; (3)DCE-MRI#&ZEXA3D T1-VIBEESI: TE=1.72ms,
TR=5.15ms, BE3mm, SthFERILBRER 6K, NESEIFRES A
0.2mmol/kg. 2.0ml/s. TEREFERN, LTERFAE, BITohSIGRAE, HiE2H
BRI EEFEHITEEFIAEN, ELHTASEAW, 470/88, 8RS38, KE
10%), FEBENTHSER, (4)DWI. DKIFFHER B % bEM IRl & F A5 208 & FE
[E13% (SSEPE)RE%I, b=0. 50, 200. 400. 800. 1400. 2000s/mm’, TR 2000ms, TE
66ms, FOV 340mm X340mm, %B[F192X128, BE3mm, 13#EEtEI3min50s,.
1.3 GO RAE (1)8FEHIESNBGAERMG (A ]F, Tissue 4D), H5emizc
HFFESEGLER, BETTLWIES, EREEERSEEERAEESE L BRMNEBX
(ROI), BABTHHXSHMKX, EEMREMRNOEToSIZRE, NROIXMINERETE
HK™™). Kep( RIDEZEE). Ve(MIBEIMAIMNSTANER). AUC(HIARILE FEHR)#1 TN
2. (QFTEHDKIEIESFEREGMIERM(FEI]F, MR body diffusion Toolbox), DKIIE
HEHEBSMEITESS(b=0. 400, 800. 1400, 2000s/mm’), HEiZDKIEEIESIDapphl
KappEMNEE, ADCEMITEMERRE—HHGHAIE, EFEDWIEEIFEIADCE, bEE
[E14H % bEDWIXHEFR05800s/mm’s FIEROIXISNE = REXFHE, MELFR.
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2.1 WEIRBRBLER 476 BEARE—ARYTFALE
RER, RIEERER, RMBEL9HI(40.6%), HIEHL28%4]
(59.5%), ERMHBEHR, IFINEZERTM, 4GIRBERMY
WM, SPIARMBHET, MBSHEKSBUENERS]L
5, EEBMEHRER, 196ARE, 45IN8HE, REESRBE
&2, 1509/ ARREfbRE.

22 REREASBIEREADWI. MR-DCE. DKIERSHLLR
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BI1A-BE10 &, 63%, A TWET4FR, REmE: FinmeE, BIA CTTEME, A& T W ANA16. 8mnx 17, 3mmgR L P i 4
B 1B-E1C MRFHT W15 DCE-MRIFE 4% it Imindkq{y E; BE1D-E1R b=400, 800, 2000s/mm’ ¥ #hniE; E16~E1H KappLDappih ¥ E

Rl REFTASBMERETADWI. MR-DCE, DKIERSEHE

SRASPSS 20.0 4 #{TESDHIRK, MRFEESHHERE
FiE, WRATHRELRREHRTAMTEFTHADC, K™,
Keps Ve. iAUC. Dapp. Kappfa, FEIBSLERESHENE. RES
RMMETZEER, SRR, R2FT.

23 REBEESBERTHRZSHISWNE WTFRIFT
Bt EEMADC. K™, Ve, iAUC. Kapp. ADC+AUCS
#, BERiRE LIEEmE(ROC)HITHM. LERIFMRES,

1) 1)

®2 B, A5 REMETDOWI. MR-DCE. DKIERSEER

LA R tE P{&E 43 R RMEH P{E
ADC(X103mm?/s) 1.2740.216 1.60+0.357  -3.482 0.001° ADC(X103mm?/s) 1.3240.254 123+0212 1.60%0.357  0.012'
K"2ns(mint) 04440273 027£0.198  2.119 0.034° K"ens(mint) 0.49+0.470 0.43+0.208 027%0.198 0.236
Kep(min) 21242108 1.79£1.380  0.015 0.988 Kep(min) 34443478 1.74+1.508 1.79+1380 0.314
Ve 03840252 025%0.119  2.206 0.034 Ve 0300240 0.40+0.209 02540119  0.136
iAUC(mmol.kgl.s) 20.11+13.278 10.02+6.258  2.769 0.006°  AUC(mmol.kgs) 18.26+22.963 21.67+9.984 10.02%6.258 0.052
Kapp 0.83+0.200 0.69+0.108  2.478 0.018" Kapp 0.81+0.157 0.87+0.199 0.69%0.108 0.016"
Dapp(X10°mm?/s) 2.1440.826  2.11+0.698  0.116 0.908 Dapp(X10°mm?/s) 2.15+0.662  2.02+0.645 2.11%0.698  0.416

®R3 REFTASVEREADWI. MR-DCE. DKIZSBISUTEE

S AUC HE HRE%) BRE%) W=
ADC(X103mm?/s) 0.785 1.387 72.7% 80.0% 75.7%
K¥2ns(min?) 0.708 0.248 72.7% 66.7% 67.6%
Ve 0.695 0.257 72.7% 73.3% 73.0%
iAUC(mmol.kgts) 0.771 12.318  72.7% 66.7% 70.3%
Kapp 0.752 0.709 81.8% 66.7% 75.7%
ADC+IAUC 0.864 0.6083  81.8% 86.7% 83.8%
3N

M MRS BTN LRSS EUR—EREY G
PR — AT, AMARESERFIEL, ANELTE
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INRRA RIE SR T HIMRIASIR D . 2R, IERBEEMRE
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MrhEE T RBZRIMIRE" ",

FEUNA R & (diffusion weighted imaging, DWI)ZM—&E
BFEMAE B FBEALDNKD FHMT 805, AE9% 5
FHFEIRE DA MEI P S AR Mk 9 F R SRR,
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UsudaZs*'72 34 2961 B 14 B4 55 5 15051 A4 B4 55 SR DWI &
PET-CTH{TLS RIS MBI AT, HADCMEEN1.440X10°mm’/s, H
LRIRBERSUVmaxE (BB AN3.43), Hitt, TSR EmETs
MR EESESE, DWIREETATHEN, XHRERE, S
SEBADCEEMTF B ML (P=0.001), HADCEEN1.387X10
*mm?/s BY, AUC=0.785,3%88 T DWIEBh FAfiEh BT M 5%
FZHr, MEsE. RESRUMET = AR REAADCERK
1.23X10°mm?/s, RPBEBANPMEARSEES, MZMN
Mpash=ialm L, MPREIK S FIEMIBALS FY 8,

KRB ohiS g aaiiHRAL & (dynamic contrast-enhanced MRI,
DCE-MRI), EmhZSEEMSTELFZIALRLRAST 15t AT B AV L=,
BB RIRT AR MR HFEEES, YoshiharuiRiEg"™”, DCE-
MRIXTEIERR T M BRAVIZ BT SRIEF MRS X 5CT. PET-CTAEELER
BEERENZENE, CTIZEINERZEN80.7%, PET-CTAVEMRE
$983.7%, WIDCE-MRIBYEMZE1A88.1%, $AT, MU{EDCE-MRI
AL ML T LIPS XA EENSHON, BdFE
ESHRILEFZNARY 8] (BAT). AIEETE(TTP). FAERERNREAR
K, BEREEREGREINFTNREEE, BEXMONEE5%
MRIZE. REZXHMOERARRENRERNZ M, FHeE SRk
ALRIFLEFIRENESSTHRIE R, WA et R MABLAFIRS
F8, #R. EMRTHEFEERXERL, BEE—TENERML,
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tb, DKIREE BRI L AL MEMIFIBIE 2t

KNIARREADWI. DKIBESDCE-MREE 89 M Hl 3L 14 ffi 4t
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FIREIZ BTN AE, MRS RE TGS A AL T Kapp.
K™, VeFMiAUCEZES T B MBI ML (P<0.035),
ADCEEMAESEZRFRMA(P=0.001), MEHE. BES5E
MR = AP EENADCERR, KappEss, WFK™™.,
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4, MDappELES, HAEEIESPNAY B RMSPNERES
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E12IN, VeEA SRR TMREDEERELEN, RTERE
S AE B AN KIS (68.2%), MLEZMA A MMLET &
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ER, BEERHDERSHBEE,
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