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[ Abstract] Objective: To study the diffusion-weighted imaging (DWI) findings in pulmonary benign and malignant le-
sions and the value of apparent diffusion coefficient (ADC) to differentiate pulmonary benign or malignant lesions. Methods:
Sixty-four patients with 76 lesions >>1cm in diameter of pulmonary nodules, masses or solid lesions were enrolled for MRI
and DWI examination. All cases were pathologically confirmed. The characteristics of DWI of the lesions were analyzed. The
ADC values of pulmonary lesions were quantitatively analyzed to differentiate the benign and malignant lesions with diffe-
rent histological types. Results; On DWI images, the malignant tumors mainly displayed irregular hyperintense nodules or
masses, while the benign lesions mainly showed isointense or slightly hyperintense nodule or mass. The ADC values of ma-
lignant and benign tumors was (1. 24140.316) X 10™* and (1. 819+0. 409) X 10~ °mm®*/s, respectively, with statistical
significance (P<C0.001). The ADC values of central and peripheral lung cancer was (1.2374-0.251) X10™* and (1. 2544+
0.196) X 10 *mm?* /s respectively, with no statistical difference (P>>0. 05). The ADC values of adenocarcinoma had statisti-
cal significant difference when compared to squamous cell carcinoma,small cell lung carcinoma,large cell carcinoma and sar-
comatoid carcinoma (P<C0.05). The ADC values of adenocarcinoma were higher than the other pathological types. Conclu-
sion; DWI provides a quantitative analysis of ADC values in pulmonary lesions and it is expected to become a new method to
differentiate pulmonary benign or malignant lesions. Therefore DWI is an useful supplement to conventional MR imaging.

[Key words] Magnetic resonance imaging; Diffusion weighted imaging; Lung neoplasms; Tuberculoma; Inflammato-
ry pseudotumor

PRONBUSAR 2 0 S IR D RE AR T ik i —Fp . & ADC {HBEAT

7 #  Radiol Practice,]Jul 2013, Vol 28,No. 7 763

L2 H T REAE 15 MR _L BT K 23 54 RO i K SR v v
— 7 W% il FEATE BIPEPEAN K 20132 Bl D - BRI
Or K B WAL L 4% R B AR B O . ol T
T A2 55 15 il 4 23 22 18] 1 Joi 1 % B 22 S KR, H DWI
O A5 3 FEE R8P 5 5 A Y AR B Sl i L0 Bk
SERI R RLURES L I DWT e Bl 95 22 1912 W 5 i 2 A
— € WY PRI A (6. A DWTGF fils 388 9 2% #9917 ]

) Je TR AR o B 2 A e ) Al R 72 ) DWT 2 B

e BAL 646000  PUIT, 3 I 2 2 g i 1 o A5 Bk R R R
B BEARRLEEA R R ) 5276000 ZR LI UT TN R EE B
IR ) . ) )

1’&%‘?%ﬂ:%%%¥(1977> BOHEPRAN N B, EIR R, 2
=R B A5 B R AR 2 W TAE .

f14 253112 W AL
M#EFE

R R

BAT I MRT K DWT 5 # & BRI A BLAZ 1 em
DL E A 251 b sl S v i A8 1 64 451 58 2 3k 76 A
KEAE AT G2, 55 38 . 2 26 il AFHE 35~77 %,
F34(56. 284210, 38) % . Horp AR AR 51 451, rh e Y
filiges 30 461 | J) B R it 21 ) G 456 bR 4 9 22 i)
Jigs 14 ) /NG MR O ) R A0 R 4 191 K R 9RS R
2 49 5 B AR 1340 HC b S5 A S L il A 44 L R



764 T 2F SR 2013 4F 7 R 28 555 7#  Radiol Practice,Jul 2013, Vol 28,No. 7

PEMR T 2 ) il e i 2 1), 4 0 481 38 & T R (39
) L 2 35 A (8 ) B S B A (17 i) g BRAIE S

2. Kty ik

{#i A Philips Intera Archieva 1. 5T X6 85 A
W AL % R AL 1] SENSE W0 JIiE 28 18 . SENSE i 53kt
HF 2. 0~3.5, 3 WO EMZ . XT3k, 0 H il A&
SR T RO Sk e W fik i SR FH P ASOR i & AT
Tk E T, WILT, WI, T, WI-SPIR Jz DWI £ %5 ,

HF s 5 m T, O/ dyg bl T, W
TR 15 ms,TE 2~3 ms, )Z)& 8 mm, )2 A fF2 mm, {Z
SO E 3 B 35 em X 35 em, 4R [ 256 X 2565 @)
T,WI-TSE: TR 1750 ms, TE 80 ms,)2/& 8 mm, J2[f]
B2 mm,. 5 5 FEHWE 2, L 35 em X 35 cm, #H [F
256 X 256; @ T,WI-TSE-SPIR: TR 1750 ms, TE
80 ms, )z /& 8 mm,JZ A BE 2 mm, {55 k5L 3. 40
B 35 cm X 35 cm, i [ 256 X 256 ; @DWI . 3% FH B UK 1%
& EPT FAL A 0 B M 48 g £ bk o 9 SPIR Jiig 7 400 i £
A, TR 6900 ms, TE 70 ms, # ¥ 35. 5 cm X 35. 5 cm,
%EIZE 256 X256, FB 43 L iR AL 2 ASYTHE L b (H

PEFE O F1 500 s/mm? 5 S -k 2, 12 E 2B L

AT 0 5 A Y e v BT 50— 3K

3. K& o it

DWT 45 38 i )5 4b # A= i ADC & 8 B4 A%
AR AT G Ab 3, WEE DWILADC & -9 & 1)
55 R R AT ADC B 5 4% 4k ) ADC B 45 &
T, WILT, W3k 7955 Kk 9 B PR E | € A8 X, A 9 kb 56 1
T e B X, T A2 20 mm® . AN AR ADC
TE IO kb o 2 1 B AH AR - A 2w ADC E P
BIA

4. Geit Ao

F FH Microsoft Excel 7 Z#E &£, % F§ SPSS
14, 0GE it o3 A R A A . T 6 EORE DL X B £ hm o 25 R
o R e K I K T7 2 03 B HE BT R M A2 | b R
755 Ji el 28 fii 98 DA B AN ) 20 2102 28 3 fii g (8] ADC {H
122 5. P<<0. 05 N ZESAH G E L.

& R

L. i KB 22 DWT AT ADC B 89055 45 13

5 i BE AL PA) 20 2 LA L AR 2 i ) R féﬁﬁ DWI
1 ADC B 55 R i WA 1o e A TR 2 52 L 0 17 0L
T REMER AL DWI & ADC F {5 5 F ik B B 5K
P, ok s DWI &2 ADC & A5 5 122 57 0k A
RCX 7393 A2 1) RSB A L 75 A Bl ADC B X 742 i — 2

E 53T
1 MREEFEAEDWIAMADCHEHEFHA
AR LA DWI ADC B
i H1E5 &A%
i HMERFES HRIFEF
KBGO BAMEHES  KIMKAET
B A H1E5 &A%

K kER R R

2. Ml BB AR ADC {19 5E B0 0

AW OB AL 63 A, R AE 13 4>,
R PER S 20 ADC {43 %14 (1. 24140, 316) X 10 °
F(1.81940.409) X 10 *mm®/s, B4l ADC {f 1)
ZERARESH ¥ E L (t=—5.392,P<C0.001), &
PERG A ADC fH/N T RAER A4 (K 1~5),

Hh e R it g 5 TR LAY i g ADC {E 43 Bt - op S A
filide 1 ADC {8 R (1. 237240, 251) X 10 mm? /s, J& [
AU fitidEE 09 ADC K (1. 25440.196) X 10 *mm? /s,

AR SARAZ 5

1 A LR B AR R () .

FHHEZHES B2 AP A fm A A,
SPIR F# 1 E2FHE5; o DWI FRHEZERYH 25

) TWITmuEEHsrtRELF
a) T, WI &=

(#); b) T,WI-SPIR F# st 2 & 15 5 ; o) DWI Ry 1k 2
TR R AT MR AR A e H 2 FAZ 5 ) b) T, WE



TS 2013 45 7 A% 28 %45 7 #  Radiol Practice,Jul 2013, Vol 28, No. 7 765

k

3 AELMABHRAEAMIIREELEE, o TIWIFAMNAL LAY HEZFRE5 G b) T,WISPIR *A M 2ZH &7

T30 DWITREERHAZEST., BEA4

®

EM bt Ar, &) TWITAERABERGH.ZREZFEST . ZRAK
REMKAZF; D) T,WESPIR TR M EMGET; o DVWITRHEERHIHES, BES

LM EMRBE. o TIWIT A

LHREEEEYTHESE T b) T,WIESPIR TR EHS1E55;: o DWI 7R EHHE 5,

41la) ADC {B i 22 5 LG8 3 X (¢ { = — 2. 364,
P>>0.05) , B HaifkiE DWI,ADC K 15 5 45 & LA
S ADC AE /) R /INAS B AT %50 X 43 J] 1] 20 5 e ok 71 Ji

I [+ B 2 7R il g8 ADC {H 20 A« 4% 98 B 25 B il
@ ADC IR 45 R WK 2. 407 208, e 51
B EE A i ) ADC BB 25 R G2 L (F=
7.79,P=0.03,P<C0.05), % LSD % i # b %5 . I}
95 ADC {H /& T 8595 . R 40 Ff 98 L /0 48 g 2 IR 98 A
i 22 R G E X (P AE SR 3 0. 022,0. 004,
0. 007} 0.013),

%2 TRFELAENE ADCENELR

JR 3 KA 97 K K ADC /£ (X10 *mm?*/s)

5% 95 25 1.28640. 623

B S 21 1.45240.521

A fm B 10 1.194-+0. 375

X 2\ B % 4 1.179-+0. 465

) 98 A 3 1.23740. 453
it

i ¥4 DR B 1) J5 %86 R BT 5 AR AR A R L L B )z
SR -2EL U5 THT 5 B B SR O 5 A0 s L0

M5 9 30 PR 82 45 N R 0 (4% DW T AE il 38 114 1z
ZRIBRA o Bl P MR AR B A G [ 3 F- T A
18 i b BE 58 | 22 0 10 2K Pl RO AT AR S5 T R 119
IR 5 522 W) A 5 1) A BV ) 200 R Lo B oL A K
W A 055 B S5 AT RS L B B AR RS AL
8 I AR AL/ 32 R W T L A A O R 2
(] (¥ Jo 6 J3E 22 S5 309 K (4 DWL S Ml 5 ai oy ml
. DWI i &8 R 1 B2 b E I e+ BiE b H Y
S0 BRI YT RO IR A8 21 415 TE W L ]
fO 05 LE BESE N ADC i #3200 1 2L L SE 9 9 (e 42
i T DWI AU o fHL ) I 2 5 B R 45 e LU AR 5 b
(EA/INIS ML HE A T, B 55 R0 % DWI {5 558 JiE
ERECR . T MRI B A A L8R T 51 2 804
S PRI HRT & T e £ b fEL A0 B8 £ b 0 1 G E I8 . &S
FOCHRT AT RE b A 0 A 500 s/mm” L R I
W T4 HOR B AR B PFIRCIRAS T AT S i T
o B BN R s s D R L 3R T BN i
) DWI 1%

DWT 2 H i B8 16 1% 78 L 347 7K 70 7 97 ol i &
AR E—T5 1% HAF 55 B2 5 L 4L K o T YK
HIEA K. EREGRIN AL kT #us sz



766 TSz 2013 4 7 HEE 28 45 7 ] Radiol Practice, Jul 2013, Vol 28,No. 7

LT Fry  T) R R B AT I) 42 2 ke 2 2 8 0R 45 #) F 2)
REIR A5 1 U S Ry 952 95 1) 12 T 0 2 03102 i i 1 4y 7 K
SRR R o iR 2 20 R T P R A 2 A i A
RAZ IR L 3G O 240 Jf 2% B R 5 S50t i b 1] B i 2, 7K
STV HLZ R, ADC H K, T DWI 2 &mESY.
APFFREER R bAEH N 0 F1 500 s/mm” W], fiff [ 1
LB 22 19 ADC {5351 24 (1. 819£0. 409) X10°°
(1. 24140. 316) X 10 mm?® /s, Jili 3% ffg ADC
E/NF R MR A (P<T0.001), L2585 LFE X T
FIEE MR R A R LA Bt S R i DWI
PR 4 R — 8. Wik, & N ADC {8 19 € & 5 B
Xof S S RS AR B — e (. (B[R] A B
WL B OB ADC {H 2 [ A7 765 50 1
S B I R EAA 1] 112 W 30 | i
SRR RN, BRI m 2 Wi i 2, e il
I 5 R B Rl 9 ADC (H I 22 R RS2 8 L (P>
0. 05) , Rl A A 28 ADC A (1% I 5 A B A A% X 43
o 760 5 FE] FE R il g (0 DWT K& ADC [&] 0] L 5E 5 45 &
T, WI Jz T, WI-SPIR fifi H g 7 il 55 1 J&] [5] 79 il 9 1%
DA B o A 2 9 191 v 6l g 98 DR 400 g /) 4
JLdaE F0PY JRE RE R ) O 5 ADC 43 ) O (1. 286 &=
0.623)X10 (1. 452 4 0. 521) X 10, (1. 179 +
0.465)>X107*,(1. 194 £ 0. 375) X 107* FI (1. 237 £
0.453) X 10 *mm?* /s, & J5 22534 . litde 5 H e i B2k
T[] 22 A Godl 2 8 X (P<C0. 05) , 4y 2 70 fia] 1 5
22 5 G2 5 . R ADC {H (1) % 1 & 0]
A kg B i 5 o LIS R i s 1 8 ) 4 Ak — e R By
XF G RGBT T %8 19 i E 4 it — 5 19 2 % . Matoba
ZEDIXE Bl 09 DW B 5 587 A8 il A [m) 5 B 28 R
Z [ ADC (B A7 75 5 & (H 9 ADC i R T 9 . H
s o AR iR ADC {8 B S i T 43 4k Bt A e IR
oAt I AR UESE T ADC {H /Y & A% 5 il s 5 5
L FEFF A 2 . Clayton™ 1 Brambilla M A
L2 AT AT T AN [ s B 2SR il o A R 22 5
1o 43 P B8 2R R A A A R A K i e A L U A il
TERE A KT R BT T 1 i 45 A4 5 A 43 A B 98 R 5 9
FEI Ry SR A AR g 4 R 3 A R R
A i 98 200 P 228 T AV AU 0 1k R s R0 8 L Ol B R R
iR AR UL T A U AR S . fh AT g iR R
20 % B AN [ 5 g B ADC fH 25 52— AN S 2
. B, T DWI KR 4215 FF 7 5 25 % fig )
YT R S AR B MRI g T, WI f1 T,WI, 3 0
ADC {5z MR #L% . DWI J¥ 51 . b {5 K 40 i 2% i 55 £
ot PR 2R 52 ) o JHG AT o A e A [ 5 £ A A G SR 22 (] AT L

P S5 R AF A — 7 0] |1, R T DWT R 58 B 2 ik
P 0 RAE N # B MR K25 19— A 22 4h 72
AMIEFE IR W) 28 BT DWI & ADC {5 /52
i 0 O i A ) RS A BN R AR R
P 51 R a2 L 1 Bl 2 20 T AT REXS 2R A
JI ) i AR A a1 AR v 1% A T 2 A ] — 2P
VP ADC RS2 W8 L. B2 .DWI & ADC i
F14 500 D Ml T R R R A Y M G 4R it — i S
B, JF H ADC {H fE7E — & T2 B b F0000 il 87 08 1k A )5
P R B S P e (1 A AR HLAS o R B R AR
il 987 237 SR 3% AG B L 1) 8 R R I 20 L TR O AUk
BUE VAL B AR ST ROR PO J7 18 3 B A T R DL A (A

SE

[1] Uto T, Takehara Y, Nakamura Y, et al. Higher sensitivity and
specificity for diffusion-weighted imaging of malignant lung le-
sions without apparent diffusion coefficient quantification[ J ]. Ra-
diology,2009,252(1) :247-254.

[2] Liu H,Liu Y, Yu T,et al. Usefulness of diffusion-weighted MR
imaging in the evaluation of pulmonary lesions[ J]. Eur Radiol,
2010,20(4):807-815.

[3] Matoba M, Tonami H,Kondou T,et al. Lung carcinoma diffusion-
weighted MR imaging-preliminary evaluation with apparent diffu-
sion coefficient[ ] ]. Radiology,2007,243(2) :570-577.

[4] Koh DM, Collins DJ. Diffusion-weighted MRI in the body:applica-
tions and challenges in oncology[J]. AJR, 2007, 188 (6):1622-
1635.

[5] Namimoto T, Yamashita Y.Sumi S, et al. Focal liver masses: char-
acterization with diffusion-weighted echo-Planar MR imaging[ ] ].
Radiology.1997.204(3) ; 739-744,

[6] Cova M,Squillaci E,Stacul F,et al. Diffusion-weighted MRI in the
evaluation of renal lesions: Preliminary results[J]. Br J Radiol,
2004,77(922) :851-857.

[7] Thoeny HC.De Keyzer F,Oyen RH,et al. Diffusion-weighted MR
imaging of Kidneys in healthy volunteers and patients with paren-
chymal diseases: initial experience[ ]J]. Radiology.2005,235(3);
911-917.

[8] Shimofusa R, Fujimoto H, Akamata H, et al. Diffusion-weighted
imaging of Prostate cancer[ J]. ] Comput Assist Tomogr,2005,29
(2):149-153.

[9] Nasu K.,Kuroki Y,Kuroki S,et al. Diffusion-weighted single shot
echo planar imaging of colorectal cancer using a sensitivity-enco-
ding technique[J]. Jpn J Clin Oncol,2004,34(10) :620-626.

[10] Clayton F. Bronchioloalveolar carcinomas: cell types Pattens of

growth,and Prognostic correlates[ J]. Cancer,1986,57(8) :1555-
1564.

[11] Brambilla E, Travis WD, Colby TV,et al. The new world health
organization classification of lung tumours[]J]. Eur Respir J,
2001,18(6):1059-1068.

GRS A3 :2012-10-15 & [ A #1:2013-01-15)



