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The Application Value of Multimodal MRl in
the Diagnosis of Pulmonary Inflammatory
Nodules and Lung Cancer*

JIA Yan-rong, ZHANG Feng-xiang*, ZHANG Fang, WU Qi-fei, ZHANG Mei-lan, ZHANG Jia-wei.
Department of CT-MRI, Erdos Central Hospital, Erdos 017000, Inner Mongolia, China

ABSTRACT

Objective To discuss the application value of multimodal MRI in the diagnosis of pulmonary
inflammatory nodules and lung cancer. Methods Twenty five patients with pulmonary inflammatory
nodules and 25 patients with lung cancer confirmed by pathology or clinical follow-up were collected.
All patients underwent CT plain scanning and multimodal MRI scanning. MRI sequences included
axial T;WI, axial T,WI, axial T,WI lipid compression, and multi-b-value DWI scanning. The b value of
multi-b-value DWI sequence was set as 600, 800, 1000, 1200, 1500, and 2000s/mm?. ADC values of
the lesions under different b values were measured.Chi-square test was used to compare the CT and
MRI signs of lung cancer. T test or Mann-Whitney U test of two independent samples were used to
compare ADC values of two groups with different b values. MedCalc 11.4 software was used to draw
the ROC curve and calculate the area under the curve. Delong test was used to compare the diagnostic
efficiency of ROC curves of ADC values with different b values. Resuits There were statistical differences
in bronchial stenosis or truncation between pulmonary inflammatory nodules group and lung cancer
group(P<0.05), but no statistical differences in other signs(P>0.05).In the pulmonary inflammatory
nodules group, isosignal and low signal were dominant on T;WI, and high signal was dominant on
T>WIL.In lung cancer group, isosignal and mixed signal were dominant on T;WI, high signal and mixed
signal were dominant on T,WI. ADC values of pulmonary inflammatory nodules group and lung cancer
group were statistically different with different b values (P<0.05), and ADC values of lung cancer group
were lower than those of pulmonary inflammatory nodules group with different b values. With the
increase of b value, ADC value in lung cancer group decreased significantly. By drawing the ROC curves
of ADC values with different b values, it is found that b value 1000 had the highest diagnostic efficiency,
with an AUC of 0.934(0.826-0.985), sensitivity of 96%, specificity of 92%, and the diagnostic threshold
value was 1.25x103mm?/s. Conclusion Multimodal MRI has an important value in the differential
diagnosis of pulmonary inflammatory nodules and lung cancer, and can provide more information for
clinical diagnosis and treatment plan.

Keywords: Inflammatory Nodules; Lung Cancer; Diffusion-weighted Imaging; Differential Diagnosis

fiER e CEERX ALBRREMEREDIEEMEZ—, E2020F R IE
AR/ EFREEM R MWMHmkﬁ%r%méﬁﬁrﬁﬁﬂmmﬁéﬁﬁﬂﬁﬁrﬂ*

522075, TAKBEKX180, XEERNLFEESS, R XRBOBELE,
FEERRNA19. 7%“% KT E T RN SR AR DA E M, Hﬁm%ﬁ

B, FH312 mﬂ/r%FMEE&oﬁuiﬁﬂ\E m BTN TiREMmEEREN
RRENEEREXEEY,

IGARTIER, FREETSMEETRZIFRENIRKRERRL, & LEXFIRRER
BER, PRUEN —EEFERRER, FEFLERIZHMIMRENERFR, FHX
%, CTRE TT%%%%,ﬁMmh%%%he,#ﬂﬂﬁ% . ZHUME. AR
DRRSHREER, BT EBERRENTSERIENREEMSER, EaEBITELT
E?Lﬁ,EM&,E%$ﬁﬁFﬁW%m&ﬁ,Mﬁﬁ?ﬁﬁ%ﬁ%%%ﬁﬁ%o

EER, BEMRIRENRMERSHY, LHESHRIRENE N, WEEMGK
ANEE. ZEELE. XEMNTINFIRANARE, ©SMRIFERMERRY RN AR
[TZe AMREARNWSESMRIEMAME T SMERNKRENE, BENIRKIZ
. JATTREREVER. WEERRERKGT MR EHR—ENERIEX

1 RS
1.1 — %R IRERRR20195F128 £2022412 B 2R 1R IR RIS I SSHIBH 4
ShteEEg256, Ehizit1561, B354, Fil37-85%, FIIFHHR60%,
NI AANEYAEMCTRERIMBHRLTHNESE; BETEIBMRIETE; 5
L RIBE R IGKRMEIFIESE,;, &5F19RZEVEMA; Foﬁ@ﬁﬁzéﬁmﬁﬁﬁmw
JBATE, aHATENEERBNERBEE (L. FF. BF);, SHEMPHMETR
A EBHNEE, TETMRIRENEE,
1.2 WEHE FAGE 1.5T MRI36OZHENITZIRAMRIFM, SEEBUNEML, LB
TEEREELENE, FIRIERETEESTFRRBAEHS, LEFIIGEED
OMBERRIMCERES, HENESHEIEFTERINER, HEEENWEKIE
%, MRIFERFEYEFEHMAT.WI. T.WI. T.WIERE. ZbEDWIHH, BERASmmM, =
BEALIMmM, AHFN40cm, ZbEDWIFEFIbESBIIEE 600, 800, 1000, 1200,

LTS

(5—1FE] TR, &,

(BAIEE] KR, B, TEEM, TEHRRAFMH:

BIFEEM, TERRARA: BESNTAGIZEF. E-mail: 575611502@qq.com

EAZRIZWTE, E-mail: zc890308@sina.com

+ 53



54

PECTHMRIRE

1500, 2000s/mm’ RESMFIHKER. QTR AEs
IGEN—BME, RIEFE. £—WHAEA%E, RIEEM. TH
FHEGRRE,

1.3 BRSEABL T FERGIEGHIEALEGE ADWA.6TIE
oh, EEHAUTIWIL T.WIL T.WIEREB G FRERE S a.
FASFHE. AaR. BEIERE, ABTEFunctoolXE TR
ADCHUEAMIER, MEFRRDLEMNADCE, H2EBFERETAEM
FEFEENEETREGELIERIIES . IRFFHEFRIT
RANESIHOXIGEANRNMBXIE (RO, B#AEE, K. 15
. =F. IBRMAK, NEEBRMEEAESREREE LA
PBL THENEE, SHEERKNHROI, BERUEENT
B, MRFELR), ERELRAESEEERNREI M ER
A/NBIROI, BRRMNEEMNFHE, -

1.4 SHE S FASPSS26.0 ZitifE, HERKA (x £5)
_N, Shapiro-WilkiI £ #TESERE. RARARILR
FEEAICTRMRIIER . RAMMILEARNCIEFEMann-Whitney
U BILL A R EbERIADCHE, P<0.05INNERESIT
FR X, BfMedCalc 11.48 444515214 E TIERHIE (receiver
operating characteristic, ROC)#i4k, i+ & a4k TEfl(area
under curve, AUC), Delongte3t33 REIbERIADCERIROCH
LM EEATTEE R,

24 R

2.1 FEERICT. MRIFSEFEFHMELE 25614 FIE I LAz,
BIERREE186). NIRRT, BiE6hl, DR, IR
EAICT. MRIBGYFE, MAMETASHEATERSSE
HENEN EAESITFER(P<0.05), HRIERBVETHRITFES
(P>0.05), #M&KIL,

2.2 MACSSIHALEE MAMETAETWI EUSESTERE
SHE, TLWIENEESAE,;, MARAET.WI LEUFESHE
ZESHE, TWIELEESHNEFESAE; #1R2, A
AT SMENMRIEGIEL B2,

2.3 MAFRDbEMNADCELR MAMETASHEAREDE
MADCEZ BINYESRAUHFESR, BEMEAREDLEBRLT, ADC
ENRTFARAMETE; BMEENAS, MELEADCETHERE
E, #NR3,

2.4 MATRFRDEMNADCEHEZKHMELR BELLFTREADE
ADCEMROCHZ, SHbEIVOOMNZEINESRS, AUCH
0.934(0.826-0.985), SUREH}6%, HREH2%, LHHE
$#1.25%10°mm?*/so FEIbEADCIERIEL FEA. 2 HEE.
BRENZREIENRL B3

K1 HWNCT. MRIFESFBELLR

o ER BEESRN. UE E 0 T8 DESRE NERE HEBSAMA ZSEREREE  BEUNRT BERR 51k
cT 23 17 14 3 3 6 5 12 15 8 4 1
MRl 23 16 14 3 0 5 5 12 8 6 4 0
x 2 0.089 0.000 0.000  0.000 0.117 0.000 0.000 3.945 0.397 0.000
P 1.000 0.765 1.000 1.000  1.000 0.733 1.000 1.000 0.047 0.529 1.000 1.000
1) ® o
) ® ® d

EI1A-EIF L, 64%, HfF 24BN FMR. 1A AP HATVIESERES; 1B TVIERERES; 16 TNIERE®ES; 1D: DVI(B{E1000) E &1 5;
1E: ADCH] 2 Rif15 5, ADCAE40.936 x 107um*/S; 1F: FHIE K (HE x 400) .

E2A-H2F B, 53%, A EetE. 240 AR L HEATVIESE S, 2B: TVIERERES, BUEL K, T RER; 26 TWIEKE®RES; 2D: DVIG
{41000) £ B2 %; 2B: ADCE Z{H(5 S, ADCE40.835x 107 mm®/S; 2F: JHEE K (HE x 400) .

R MAESKRLER =4 AT EbEAADCHEL WM BELL B
Wi ToWI T8 AUC SE  95%Cl z P HME SBE BERE
=0 =So EE=IN=PAW =] =0 =0 g =RIN=PAWESY =]
EES BiES (HES BRHMES FES BiEs |RES BRMES (X10°mmes) (%)
PR METH 11 4 8 2 0 20 0 5
ADCpisoe 0.866 0.053 0.739-0.945 6.899 <0.0001 1.6 96 68
fitete) 20 1 0 4 0 17 0 8
ADCpseo 0.892 0.0534 0.772-0.962 7.339 <0.0001 1.18 80 92
3 WATREbEMADCEER
B R Rt e t/z p ADChpa1000 0.934 0.0421 0.826-0.985 10.307<0.0001 1.25 96 92
ADCoissoo/ (X 10°mm?/s)  2.00£0.73 1.18%0.28 5.191° <0.001  ADCpmiz00 0.923 0.0347 0.812-0.979 12.208<0.0001 1.41 100 68
ADComon/( X 10°mm?/s) 188063 L06£024 606" <0001\ . 0568 0.710-0.920 5996 <0.0001 0.898 64 92
- <l
ADChmiooo/( X 103mm2/s) 1.76%£0.49  1.00%0.15 7.441° <0.001 bifi1500 - : ' : ‘ : :
ADCpiana00o/(X 103mm?/s) 1.75(1.21-2.13) 0.89(0.86-1.02) 5.132° <0.001 ADChisao00 0.827 0.0619 0.694-0.919 5290 <0.0001 1.07 96 68
ADCoassoo/(X 10°mm?/s) 1.35(1.05-1.89) 0.86(0.80-1.07) 4.133° <0.001 sy pocommmBARE AUCHES FETR.
ADCpizono/(X 103mm?/s) 1.32(0.86-1.58) 0.77(0.73-0.91) 3.968° <0.001

Ea, tfE; b, Z1E.



B3 ADCAEL ¥ W i 3% 0 5 &5 Jii i H9ROC o 2 [

33t g
R LB ESSNEE, RFREARZELNUR
ASHWIRE TR, RESMHENARZELS, BNSERT
M AORBMTFEE"Y, MErsEETRRE S ISR
BMEBRREEX, REHEHAAT Y FIRSRENETENEE
FEEXEE, HRERBIBENSEETERNS5.5%, TV
BHSEETTENS3%", XEET REENENEEM,
ERYRERMENTERESE, WEAIMRITERTF
s, SRTFHASANTRENESRIE, BSSK. KA
AREBE. FRAOIEHHENTIREA, FRFBOH
HIRIGBERIE. PFENEEK, WHBHETRESRY, fE
X, AFMRIBHRRERGREARNEZR, FIBMHBMRIZE T
FRM N EBRES X", NMEEMRIBIR &S B ITHE
GRS E BRI, BRE L SRR RBRIMRIEMLS
BHRE. RHISHRRELREEBENESY, MRITHEEREN
IVIM-DWIZEF SR BOR. B ERIS 7 B MR R, HEEMmENS
AR E R EENRANE,
ARRERER, BMTWIL TWI TWIERSEFIE LR bk
BRSSP IURESHES, Bk, RSP TEaERILN
KN T MR, 0% AEMBERS, T—FRE LB
NRBRES R B, AE250@EH2304E “OHE” , 16
Bl “ERAE” , 14B10EMAEESRL. MK, SERLEEETR
“MBERE" , SHAHMENEZE, 126|8HNEHEL
FhASRAE IR A, SBIERST SERAEREM, 6HSHT
EMEEMNT(AEMAEREEEHREK), XETRFAME
pER RN REEEN, 2R, SESTElTRBELR
WS, EfAMFRTRHARMRNREE, FUET.WI
FEMASESHEES, TWEEMNSES, ATFALRE
AT FAENRENE, FAUESRNENES, MRS
SBOIRENE, IR, FIUETWI LSRN EES, 4
ERARNAS HMBETIRGE, FUESRIEZ,
BN £ (diffusion weighted imaging, DWI)@—%
MRITHEERR A, Tl NEKD FEAL DR B HE
XERABHNES, 2—MEEH. £, EENLHBNBE
73", DWIK X BB R RN A (apparent diffusion
coefficient, ADC), ERMT KD FEEMALRTT BNEES
#, DWI HZ R AT A A FRM K S T S B AR &,
ERKT LR MAREMNAREESEa"", £8%
B, BT E R AR ERR BRI, KD TR
HTHRE, SHADCERKE, Bk, ERMEMES, MIELLH
SERALIEEER, kST SZRE), EIADCEMEITR
5. BEEMREBETLUFADW EEMHIESREESMADC
EREFHEHNREM, TR ERER, AR
HEE, KOFTHSREESTFREME"Y, RETEIMAE
BRI, TEINIAR & (DWI) 5 A T FE i R HRIR SR T 8 R
TEAEHEEARXBENAE” ", NMIRRERERS M
REEFTE, HAMEDASHEARFbEMADCEZENE

CHINESE JOURNAL OF CT AND MRI, JUL. 2024, Vol.22, No.7 Total No.177

FUHFER, BMEEARBLERIT, ADCEMNBRFMA L
T, BELEMNAHS, MEAADCETHREE., BELEIRME
bEADCERROCHILZ, FHbELI00NIZHNERS, AUCH
0.934(0.826-0.985), SRE}96%, HREH2%, LMHE
$1.25%10°mm’/s, BILURAbMEI000EREENTNRE, &
BBADCEELFMANREEFREHEFEZNZHNE, X571
EME R RE R — B,

AXMEE-ERE: (I)EESER), EEH—PT AEK
SHTRIE, UIRESNELERVERMERARME; 2)KRANTH
BNRE R ERERE, RTEREREERSD, NERNSH
MARMN, ERNEHIERER, AtFETE—ENERRE.

LR TR, ZIRESMRIERMAGETSMENNERRMET —
EMIBICHIE, FEMRIFTE RN & UK ZMINGER G AR
2N, MRIEERAMENERRER 22—, REERGRE
Bz Wi B, TEIRPRSERRAR, FEHARYIZRIFNIA T SRESSY T hhE Ry
PHE BHEE. FRRNUMEENEEEEXEEMNIER,

25w

[1]1Zeng H,Chen W,Zheng R,et al.Changing cancer survival in China during
2003-15:a pooled analysis of 17 population-based cancer registrie[J].
Lancet Glob Health, 2018, 6(5):555-567.

IR 4HM, BB REMR, . ECTI R E £ 25 808 hoxt ik 32 K8 % b i
). B¥ERB 4%, 2022,32(9):1502-1506.

[3]Kocarnik JM, Compton K,Dean FE,et al.Cancer incidence,mortality,years
of life lost,years lived with disability,and disability-adjusted life
years for 29 cancer groups from 2010 to 2019:a systematic analysis for
the global burden of disease study 2019[J]. JAMA Oncol, 2021, 8: 420-424.

[4]Rongshou Zheng, Siwei Zhang,Hongmei Zeng,et al.Cancer incidence
and mortality in China,2016[J].Journal of the National Cancer
Center, 2022,2(1): 1-9.

[S1ok @3, RAER, #09W, 5. LEABNEEEZ NI, P EEE R
%,2017,27(5): 326-333.

6]z fr, 8 &, Y&k, . O HOMRAE i 0 & B 25 W o (B 50 0] st o 56
#2022, 37 (2): 274-280.

(7136 55, &k Fh. AR E A T 32 30 37 Hol AR i 30 B % M 2 % B Ak oy
Metazh A [J]. SEHH AU 40 R, 2023, 39 (2) 1 204-209.

[8]1Biederer J,0hno Y,Hatabu H,et al.Screening for lung cancer:does MRI have
a role[J].Eur J Radiol, 2017, 86 (1): 353-360.

[91Koo CW,Lu A, Takahashi EA,et al.Can MRI contribute to pulmonary nodule
analysis [J].J Magn Reson Imaging, 2019,49 (7):e256-e264.
[10]Biederer J,Beer M,Hirsch W,et al.MRI of the lung(2/3).Why

[J]. Insights Imaging, 2012, 3(4): 355-371.

() 3KA4E, S0 25, T W, F. 4R F WM T2 30§ Bl BUR AR 72 M = oy o 9 R
(30, SLR ka2 20 25, 2021, 37 (7)1 1205-1208.

(2] B 5, 3 A, E55H, F. 4 HUtm U (R xd 3/ 40 s i 26 0 o 7 0 el (0.
W PR AT 5 42 75, 2022, 41 (9) : 1671-1675.

(L3 B A, 1038, LA, 4. /DAL EFDWIEK & T OWIE By S 1 il S0 45 ¥ 9 0. Bt
W 5 A NHETE, 2022, 31 (06): 416-421.

[14]Ren H,Ma J,Wang J.Correlation between apparent diffusion coefficient
and Ki-67 in different pathological types of lung cancer[J]. Transl
Cancer Res, 2021,10(12): 5364-5371.

(1518 5, Ak, %o, %. 3£F (18) F-FDC PBT/MR K (% Fodi™ #Am AR 2 4 SR A A
X i R B TR AR L A 5T (0] s AR R R, 2022, 13.(10) 2 121-126.

[16]Yin Y, Sedlaczek 0,Muller B,et al.Tumor cell load and heterogeneity
estimation from diffusion-weighted MRI calibrated with
histological data:an example from lung cancer[J].IEEE Trans Med
Imaging, 2018, 37 (1) : 35-46.

MW FEE, RER, ¥ E 2, F. RT3 AR B GE L 5 R TEARET I+ 8
B BTIME [J]. W R A 2 4% 3, 2017, 36 (6) : 861-865.

(181 F L, T2, |43, . wh L4k DWT 7 Jlis 0930 Wt K 20 3 o o i R (0. SRR
S ek, 2018, 34 (6): 955-958.

[19]1Peng Q,Huang Y,Tang W,et al.Comparison of parameters for diffusion—
weighted intravoxel incoherent motion imaging in lung cancer patients with
different histopathological subtypes[J].Chin J Oncol, 2018, 40 (11): 824-828.

(201 B3R, X8, 30k . R AR T 32 20 3 Hohm sk (5 78 Ji 30 ey o ] 8 /& (0]
AR AR AR, 2022, 13 (02): 141-144.

[21]Wang DD,Lu ZX,Zhao L,et al.Application of 3.0T-MRI DWI in evaluating
the effiacy of synchronous radiotherapy and che-otherapy for advanced
lung cancer [J].J Med Imaging, 2019, 29: 390-393.

(221 B dz Y, BREE, DRl R, 5. sl AR 3 BOhm AR A 3 AF /0N 40 i i 8 #9548 LD ks
RS 4 75, 2020, 39: 2227-2231.

(23046, ¥ 8, sE N, . s bRy HOlm BUR B I R EIT. N Ross # i A
KERRFE ] s R4 3 20 3, 2020, 39: 308-313.

[24] I HEAR, 22 R BE, B it . DWIER-A-CTRA o B e 2% oy S 0 5 W08 [O] . A
HHeF 52k, 2020, 35(9): 1117-1121.

(WafsHHA: 2023-06-13)

...when...how?

(Fxgemas . #HEK)

* 55



