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Value of 3.0T Magnetic Resonance
Quantitative Analysis in the Diagnosis of

Lung Cancer*

WANG Da—yong, ZHOU Qing, FANG Peng,et al., Department of Image Center, the
First Affiliated Hospital of Henan University, Kaifeng 475001, Henan Province, China

[Abstract] Objective To analyze the diagnostic value of quantitative parameters of 3.0T
dynamic contrast—enhancement magnetic resonance imaging (DCE—MRI) scanning for
lung cancer. Methods A total of 89 patients which confirmed of lung cancer pathologically
for the past two years (January 2016 to January 2018) were gin magnetic resonance
imaging (MRI) routine examination and DCE—MRI. The quantitative indicators [capacity
transfer constant (K™), rate constant (Ke), extravascular extracellular volume ratio (V)]
were compared among different types of lung cancer and surrounding normal chest wall
tissue. And the diagnostic efficacy of different quantitative parameters of DCE—MRI
for lung cancer was analyzed, and the optimal threshold was determined. Results The
pathological results showed that there were 41 cases of central lung cancer, 48 cases of
peripheral lung cancer, 25 cases of squamous cell carcinoma, 49 cases of adenocarcinoma
and 15 cases of small cell carcinoma among 89 cases of patients with lung cancer, and
all patients were single lesions. Quantitative parameters K™, K., and V. of lung cancer
lesions were significantly higher than those of surrounding normal chest wall tissue
(P<0.05). There were significant differences in quantitative parameters K™, K, and V.
of each lesion (P<0.05), and the quantitative parameters of non—small cell lung cancer
(squamous cell carcinoma and adenocarcinoma) were significantly higher than those of
small cell carcinoma (all P<0.05), and the quantitative parameters of adenocarcinoma
were significantly higher than those of squamous cell carcinoma and small cell carcinoma
(P<0.05). Quantitative parameters K™, K., and V. had high clinical value in the
diagnosis of lung cancer, the areas under the ROC curve (AUC) were 0.816, 0.768 and
0.821 respectively, and the sensitivities were 71.5%, 68.7%, and 68.4% respectively, and
the specificities were 85.2%, 82.6%, and 97.2% respectively. Conclusion Quantitative
parameters of 3.0T dynamic contrast—enhancement magnetic resonance imaging scanning
can diagnose lung cancer and determine different pathological types of lung cancer
accurately. And it has high clinical diagnostic value and can provide imaging basis for the
diagnosis of clinical lung cancer.

[Key words] Lung Cancer; Pathological Types; Magnetic Resonance Imaging; Dynamic

Enhanced Scanning; Diagnosis

Jiti e 2 H AT B WL R S B S IR, R R AR T R A
Eh . MR T R, BRI R R L3 ~5R, KRR LA
50~70% fe % WM. F AR B R T 4 b e B ) R R g
SR G 78 s A AR o S B | AN N R S RN o e |
NG PR e LS R . IR . KN S, Hoh b W, A
40~50%, Z AR, BRAE IR, 294525%, 20N A B AR,
MR R I, AT e o A B R B T N LT 2 T B I
PRAEIR, T0%E B s iy TR0, R s s f) LS00 L o ) T
BHEAEREREREE., BT EAeWIEE WK 7%, AKX
4 THENVEZEH(CT)  BLR VRD) %5, TR, BEEMRIFRH
w ot R, FLAE MR 2 W 0 B R R, REIR AR BN AS B SR
(DCE-MRI) J& —Fh Zh BE UGB, 0] s e i e RO om0 A8, A Mg
(I T R S SRR AR, H T H ATDCE-MRT % 5 5 2 o0 it Jee 11 L ok

<7



P EICTFOMRIZE &

20194E3H 41748 38 ME113M

CW I E B, AR
HL 73 HrDCE-MRT % 3 & 2 H0nt AN [F]
T3 B2 R il 1 12 W AN B, B AE
N it e 1) i PR A2 T K6 T SR S
ARk .

1 #HHEEHE

L1 —f&#e A gn
TR e R R N BT A (201641 A
201841 H) £ BEAIE S R il
89 e, A BEHAELR
BB A A . il S AR BT
RIFHEIESL . PAbRiE: O S
Ew, mziE#mn, @0,
i B T AR SRR O
BHEEFBERBEZITRERE
B, HAadREESCEHSF
% @OEMG R EE. HEBRRAE:
O @& 0. M.
FETEMAS RN OF R
MRS AR AR E; OFHNE
HE&JEFMAG L OB
JE ;. ©Z2 10 AL i 2 .
g BEER23~76%, T
(62.214+9.23)%; H61fl, «
28%1; IMIRKI: KM/1TH. 1%
WE39B . MG 214 R R AT 19
B BIE29%1 . BRI 364 . I
W X291 . R E 156 TEH
G RAEAR 3B . CEAT 641
CAT99FF =791 »

1.2 REFE

1.2.1 MRIK®E: &H
Siemens Avanto 3.0 T MR
AL, SIBIEARLME, XN
L % 18R ] R BT B (GA-DTPA)
(g 2R 25 M A IR A+
25 #E#H19991127, #i%:
15mL:7.04g) . HEERTIISEH
A, R4 E R e .
IR B BN, Sk de ik,
SR KH S KK %, X

EBET B AWM, 135
NREFENDERT, WR AR

8-

B R A, EEE R
T4 %% (Spectris MR Injector
System) . 75O
M SAZT2WI (TR/TE:
639/14ms) . FARALT2WI (TR/TE:
2800/109ms) « KRARLLTIWI (TR/
TE: 550/11ms) « Hhif7 fig 7 #0
#T2WI (TR/TE: 3100/98ms) ;
@DCE-MRI#4: #ifZT1VIBE
%) (TR/TE: 5.08/1. 66ms,
FOV: 380mmX 380mm, &%
5° , HERE: 192X72, WhIREL
(NEX): 1iR) -+ #{7TIVIBE/F 41
(TR/TE: 5.08/1.66ms, FOV:
380mmX 380mm, #EEMI5° , 4B
FE. 138X192, NEX : 1K) .
B AL TIVIBEF 5 (TR/
TE: 5.1/1. 8ms, BIFE15° , J
BE. 138X 192, , 157°FH#)) . )
2 38 B8 Bl A7 T LV IBEF H 7 £ b 1F
WK L2, OmL /s ) 3 R 9E N Gd-
DTPA, 7|& N0.2mL/kg, [
PA2. OmL /s [0 3 33 N AR 3 257K
20mL .

1.2.2 EBRS5HELE: F
HTissuedDHR A AL 49 53845 (1)
%, ZEDCE-MRIEUE (195 38 X
1A) i B GERIX (ROT) , 97
ok T A e K2 T e S e O
P, W IRAE X 3 A A
BRI KIS, B3I S ME v H 3
DR ERSH: RELBHKS
K™)AL (Kep) L A
YRR (Vo) o BT S5 3R
I &5+ ' MG R EAE
AT A B IR S W, A gy,
JLFERDT 515 A — 2z .

1.2.3 JiRBR A 89 B3
TXRERRERAE. 5 s
Ko BT A A B N E o i R 1T
B, 486, 244, H2f LK FEE
(1) 9 BB} = A e HEAH DG # 4 5K
o S A 3 096 BRI A 9 VT A e 4
U By B S AR L

1.3 ¥IE\HH  DCE-MRIK

EESHK T, Ko MV EUHE LA
(x £s)BRER, MikE5ERH
LK Kep VS B LR,
KK HShapiniro—Wi 1k 46 A
Levene 5 ZF- I, MFHIES
AR, A ESSN
KHAES B, ASFERHE
B FfigE AIK ™™, Kep SV S H UL
i, R T 25081, RHROC
2k b S UK Kep S Vit
e, s A SPSS
19. 0% 43 P<<0.05, ZR7 &
#.,

2 & R

2.1 RERWLER 891&
& il BB 2 Wy b e R il 4 1
il JE L B s A8 45 s 25
il AREEAE] . /N g 15451,
BT B3 8 B R ko

2.2 MBARSERAR
DCE-MRIZ EBS ¥ LE 894
it 968 95 b 5B BB HEK T, Kepn Ve
4 98 3% v T B OE R kB 2 2 (P
<0.05) .

2.3 A FEREL T PEDCE-
MRIZERSHHE  RFEHHEE
B liEDCE-MRL % & S S 4 2 7 B
# (P<0.05), HE/INgH il (%
i N ) E B SR EEE T
Y (P <<0.05), HREEES
Koty i3 T e KAl i (P
<0.05), WLE1-4.

2.4 DCE-MRI% EEZ ¥t
I RIS W B REPRAG LA A
BNZM, DCE-MRIZ EESH
K™ Keps VT HSE H 2 W13 B A
— E MR RN E, ROCHHZE FAUC
1843 5%)250. 816, 0. 768, 0.821,
BAH—E R, X% E
BEHK. Ko VIEUR IR
LI, JLRUBRE 4 T 7L 5%,
68. 7% 68.4%, %FFEHHN
85. 2%, 82.6%. 97. 2%,



CHINESE JOURNAL OF CT AND MRLLMAR 2019, Vol.17, No.3 Total No.113

A1 BRsRY EEMRDE-MRISZ EFHKILE (x £5)

283 n Kt (min™) Kep (min™) V.

Jilt 5 2843 89 0.201 0. 097 0.512+0.219 0.412 0. 142
EFLR 89 0.035+0. 041 0.106 0. 067 0.211+0.074
t 14. 871 16.724 11. 842

P 0.000 0.000 0. 000

£2 RABEELMAEDCE-MRIS Z FRMILE (x £5)

JHIEEA n Ktans (min™) Ke, (min™) Ve
s e i 15 0.103 0. 021 0.212£0. 056 0.281+0.018
55 25 0. 081 + 0. 029* 0.321 +0.132° 0.264%0. 013
R 49 0.122 0. 043 0.423+0.185"  0.302+0. 015"
F 12. 390 18.727 45.207
p 0. 000 0. 009 0. 000
E: S minsEax, aP<0.05, S8 ki, bP<0. 05
#3 DCE-MRIZ-Z &AMt bk 695 B i b dk
FEAH AUCOSUCD  #HinEls  RRABRH HBBE W HFEW
K trans 0.816 0.174 0. 584 71.5 85.2
Kep 0.768 0. 341 0.521 68.7 82.6
V. 0.821 0. 395 0. 681 68. 4 97.2
ERSBHL, EHPAEKT. Ko
3 W i Veo HAK™RIEABBESH,
S5z e B AN AR ZH 2R HR 6 L A B
T JLVER IR AR R B 15 W iE 3 3 i A 40 i A R 1

M, AE N 2 W Ok 5 5 R
PR ERER . MRAS £ 3 2
PR ERUE =2 <y N NN VA - 3 2
AR W e, Bz %
M E R, S EUHRERT
P, HRE 59 1 1 B AW o 3
AR A R AR X —
A, LT R R 22 T Y g S R
A, HIDCE-MRIZ—FhTh g
FAR, HIRHEEEHRFET %
R 33 N6 B AR JS 9 k1 AR
KETHEEEERESH L EES
¥, 5 I A SO0 B A
55 FIMRAS # AH B, DCE-MRI#%
ARAAL ] A A5 kE TR 38 %145
B, TR A AT DL AR 5 b A il
W R AR AR B, X o (1)
RS SCE R
DCE-MRI (1) € & Z 50 70 #r 75 2
SEARB IR, B E
MUK A 4 3 53 7 3R 43 7T DL e 20
S 17 38 3% P R I I E Y O 1)

W, HOR/N5 A SN i
vE SR 1= -t B oMY A2 o
B IR oG, KU EMOR,
HAM A MmEE R, RZ,
L85 3 5% MR AR . Koo e FE
R B R S AR X B
AR A ML N BE R, iRk
e of bk 77 A i B e v
SRR M RAER TS, R
Mk 105 S s A R

B 22 R L 1B R
i IR S5 DCE-MRTE 5
BB R RK T Koy X VAE G B
T2 BB . AR T AT
SRR IREAR 8, I
I BRI K T Ko LV
T JE B IE R A BE 20 4, AT DA
N KL T R AR RE B, R E WA
1 i R /IS i A e 2H 2 A e A 3
b, AR BR K, X E Az 2
FEONTE R, W0 IEH K ek B R
Kb LB B JEC T S R, X LK ) Bl

X SZBR, %@ &S 5N T it
M, HBFFE R ERAE/N
fifi#EDCE-MRI % & & 2 4 5 /N 4
P i AT Y 5 = 5, (R i e
RS w1 e /N0
i, BHIKT. Kep S VAEXS T AR [A
o7 3 2 R 1) i e 4 o) LA B T
B 2R I AN [ B
578 ity s A I (SUV) 59
AEZH UM R R, RILA
I 975 2 2K A fii e e b 20 4
B AR AR, e ) I Py
B IR R B E T iR, H
B o3 A (1 I8 P R DR B 3
BEART SRR, SR o
5 U KL Ko B KT
9 . VAR 5 Ak R R
T w5 oY, e 4L
FH R 4T PR 9 G 6 B R AP A
Koo e 20 20 cb iR 40 i 2 P
PEAE AR NI B, /N4 o it o o
I8 20 /) T 2 A T Rt B 4
Mk, SERBEHETYY, MoK
TR I AN (R BRI it V o[ 22
¥,

2z BT, 3.0T DCE-MRIE
BESHAAEMIERZE T REE K&
Wi, AT EMAH
PRELA, A 4R T i 0
RGBT . B TREAERR D, B
o B B Rl — PR,
CIEP NGV N & NN 303 A
K2 G IRAIR T -

25|

(1] Bk, imt, THRK, F. WE3I0F
W KA R SR (T]. 8 MG 4
&, 2016, 31 (4): 296-300.

[2] 44K, KRB, A, . PEHAR
KPR e A kAR [T
B E MR A, 2011,14(2):120-
126.

(313 %, aAF. M AL
BH LI AHEEERE £
&,2014,20(5):294-298.

(417K KmE. ¥ &A% BF 5 B4R F 6906 R



P EICTFOMRIZE &

20194F3H 1748 438 ME113M

LR (], £ A RS E, 2016,
31 (4): 561-563.

[S1M%Ew, kMR, 27, %. X2 5%
Fo X5 A& K IR AL IR R AR RN
3E ) m LA SR ) AL T SRR
W BER LT]. % 4t 2 &,
2015 (4): 272-277.

(614 %, £ E & Bk AiRA
A B AR I P 45 kR 6
KA ARR [T]. P ECTAMRI
&,2016, 14 (2): 46-48.

(7] % %, B 25 MG, SR, 25, D & 3%
& MRIZ EAH RR MR F L
AMmBOLTHNEII]. T RE

2 2015(12):1874-1877

(8147 4L, i, BF4E, 5. THEY
BAARAGEIY B 7 3B HE R
AR TE LI RNET].
FEEEARARAL, 2016, 7 (12): 926-931.

1 Zm, BA= &, &, F. JLa ik
HEHRF L ELAKELE N L
KB FRA A AN [T]. 58 354
e 2008, 24 (7): 946-950.

[10]ARH#4R, 27, #%, 5. 18F-HAR
B4 E T LA AL B A R
KAFBEACKEIAL 5 4 )~ m O AT 5% 15
RARBBAFIEEG K A [T]. F AP ig 22
&,2013, 35(10):754-757.

(11188, A&, Fih, F.18"F-
FDGPET-CTH K47 EIZIRIE S
3E ) g BT R I R R B 4F AR 09 K
ZUl.MBBHARTE KA, 2015,
27(1): 1-5.

[12] 3k4=45, 3k %, B+ 47, F.6, 058
1) i 5 & % B KR Fa e R ORAT
SR FAFAE G AT [T]. B AR 4
&,2016,19(3): 129-135.

CARSCE R WA =D
ES S Bty

[ieA% 8 #1]1 2018-08-05

(B35 3 1)

xR B, ERE R A A 2 L
LA 22 [T 7 4R S A2 LU A T v
THEME)L, HEEREEZES
YR 0 1 A, LG
W, BERE, ShEEgs"”
WHa g RARDL. BRI, 1
FE AR S ot ) Bl K T o0 2
A 35 5 R B il 5% (1 3 A 2
BARE VIR, WSS,
B Ead N UEZR L
Ef SR, LA R LS
Jr GE A A i, SR RV
R R SR Ak, CT
PEoR s R IE R BRI R B L B
il i A B Y AR e T
EAE MR B i 28 R L e i 1
Lo o JE AR L e vy U P LR
i 97 75 Mili 28 T e I B AR O UL AR
B3, RXEIERF ORI, HAE RN
B3 il 28 2B IF e o B O UL R A
RERMEESAIM . R K
RIEHOISCUE, BRI NRIE
AR, T EELAE R B e N
TEANE O

gR LPTIR,  ERE B A
BILZRKT6MH-2%, JtEE
JLZ T &bk, ImR BB, %

10 -

WG PR R D T il R AR
D& I Z RS T, XL DU
[A] 5T AR S DA/ I S 5 IR
5 fii B B i i S 9 s 22, CT
LA 22 e AT 754K S o DR A
ZRLEE L B, BAL%
R s SR R, HE 2
)L A% A, /N ROE 2R A I
B H

SE XM

[1] g Bgr, #pmm M, F AL, T4 %,
BEMBEFT5 ETEMRKEMN
XeyAmxu R II]. i E
2 2017, 39(23): 2183-2185

IR &, MFEE, 2Tk, F. o #
& 3 BB CTHAMAE T REM X5
oy R AR [T]. B CTAMRI £
&,2017,15(10): 61-63.

[31A A, 3 A&, U BRI XM
RCTHGHIES>AT(T]. E F %
%, 2016, 22 (16) : 3327-3329.

[4]1 2JF, BRI LA RKFHRTE
MK a5 567 1], F 4ot E
2 2016,14(10): 1611-1612.

[S1kias, Zpaa, Bk, .05
BIL KA FE 5 IR R E R AN
GRS PRERB LS R
&,2016,26 (11):2602-2603.

(6157, TR, M. ILETEMRFM
KRR TIUE 0T B Foar (1], F
B B ARILA 2 &, 2017,19 (2): 159-
162.

(71 FR AR . B X 3R AR AR IR AR AKX
CR B & @ A2 M A2 s JUAT K Z R A
Al R B0 e lE RIME [T]. B
FRILAN S 44 E 2016, 43(12): 963~
965.

(8] SRy, K#T 3. THEM M EM L E
L2040 W6 R A7 [T]. F B E R 4
&,2018,20(4): 610-611.

(91180 A, SRatkst, wh R, . L TR
2015-201645F fpsm F M KAER L&
JR A R AT (1], 4 Z i Ak R
e e, 2018, 32 (1) 1 62-65.

[10] %8, Ao, RAZ. IVIGHE ST
ILE T E MR ML 06 RT3
Fat K EIEK[T]. W6 KA A 4
&,2016, (2):271-273.

[11] E#%4, FEm, 4R 4. FIER
A AP BT oM AR B AT K AT IR
EEILSH B wI]. EHE
#2017, 28 (18): 30903092

(121 & 5. U KRR 1%
FHESMNI. LHEHEF S
&,2016,30(1): 31-34.

[13] 4, TR A&, ECTL 17984
DU ERARAR K e lE R A [I]. &
B CTAMRIZe &, 2017, 15(7): 44~
46, 53.

[14] ZIRI%, 4 5, ILIHE, 5. 20114
F2014484512)LF L MR E R R
FRINE R AT [T]. B FRILAF 2
&,2016,43(8): 658-661.

(At RRiE)

[cAz B #1] 2018-11-08



