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[Abstract] Objective: The aim of this study was to compare turbo spin echo diffusion weighted
imaging (TSE-DWI) and echo planar diffusion weighted imaging (EPI-DWI) on image quality, de-
formation rate,imaging efficiency and subjective score of image quality of solitary solid lung lesions.
Methods:40 cases with solitary solid lung lesions were scanned with TSE-DWI and EPI-DWI sequences
(b= 600s/mm? ). Parameters including signal-to-noise ratio (SNR), apparent diffusion coefficient
(ADC) ,deformation rate,imaging efficiency,and subjective score of the image quality of the two se-
quences were measured and compared. Results: The imaging efficiency of TSE-DWI sequence was
100% (40/40),while 4 cases of EPI-DWI were severely deformed and ADC value could not be mea-
sured with 90% (36/40) imaging efficiency. The ADC value of the spinal cord of TSE-DWI sequence
was higher than that of EPI-DWI sequence (P<C0.01). The ADC value of 40 lesions of TSE-DWI was
higher than that of EPI-DWI of 36 lesions (P =0. 007). The subjective score of TSE-DWI sequence
was 3 points in 39 cases and 2 points in one case;while the EPI sequence was 3 points in 19 cases and
2 points in 17 cases and 1 point in 4 cases (measurement was impossible due to severe distortion);
there was significant difference between the two sequences (P<C0. 001). Conclusion; The deformation
rate, imaging efficiency and subjective score of the TSE-DWI sequence are higher than those of the
EPI-DWI sequence, TSE-DWI can be used as a routine sequence in the examination of solitary lung le-
sions.
[Key words] Solitary lung lesions; Diffusion weighted imaging; Apparent diffusion coefficient;
Image quality; Signal-to-noise ratio
gjkﬂﬂfﬁim:blomo JUIM TN B R R B A — R B ik JEAE K, 3 BN LR AZ (diffusion weighted ima-
o g g AT RN i W) i 5 A B 9 559040 (8
BiEE : 2 #H%F . E-mail: xinchunli@163. com A EY TS L T4 L% DWI K 4



AT 2F 2 2019 45 8 A% 34 #45 8 ] Radiol Practice, Aug 2019, Vol 34,No. 8 875

AR ] EPT 50 AR HEAT B 15 R 46 EPT £ AR X 1 1)
S 24 R AR A R U O i U ) L T
it 2 B4 78 1 5 2t B AR T L 5 R X AR B L
LeErg il . 1 TSE-DWI FF 81l L Bk e 15 ik
B2 B BUR R . i R R I TSE-DWI 78
s IS A 95 74 H 8 R AR5 & AS F 5 388 3 X 40 491 i K
SEERE B ) TSE-DWI K& EPI-DWI 7 31 gE 17 1E
B 15 AE X il BB AL A SR A A8 ) DWT A A5 5 R BE AT
k.

MRETE

IR TETPOE 3

HIBE XTI B 2017 42 7 H —2017 4 9 H CT
5 2 LAY 40 5] Jili #7155 P e AR A AT e
MRI 4. Hrp 5 22 i, % 18 fi; 4% 25~70 %,
V¥4 45,6 & i 29 1, R 11 1) Ok e v g A8
7 RERE 4 D . AR E: O MR X 2 Bl S
CT ##x Bt N IS PR 22 i ke R B &AM T
10 mm , J Ja il ik B2 445 B Qs b e 7% 5 @ s 728 1N 23 1) B4
A AR AR Sk [F)  AR 26 Y 1/3 5 @ MR G 45 Hif
SR R A IR YT s @ To g R A A 4K Bk .
{91 8. 72 MIRT A A 117 01155 ) 2 0% 45 17 28 1T 60 15 ) =
1.

2. MRT Al AR g 2 8

fifi i Philips Achieva 3. 0T # 5 % XUJR UK )&
MR 4l {XFN Torso £k Bl . 76 # KL 49 5 91 5 17 B
i TSE-DWI J EPI-DWI 494, DWT 794 3 [ L4
oyt B EW AL L TR, TSE-DWI #5244
TR 5965 ms, TE 56 ms, ZJ& 5 mm, JZ[E]F 0. 5 mm,
P 260 mm X 430 mm, 46 [ 384 X 384, @A Z K
/AN 1T mmX 1,1 mmX5.0 mm, BEHRE 4,b {HH
0 i1 600 s/mm’; EPI-DWI H3##%%4. TR 1238 ms, TE
51 ms, 2B 5 mm, Z @ 0.5 mm, ¥ 260 mm X
430 mm, 4 384 X 384 , A E I AK/N A1, 1 mm X
1.1 mm X 5.0 mm, B RE 4, b {H 5 B E#E 0 1
600 s/mm?,

3. Bds Ak AL B K 43 A

5 8 1) TSE-DWI #1 EPI-DWI f# J5 45 4]
15 A i ADC B8 356 B0 k4™ 1032 B 55 B e 114 )23 1A
e S kLA B8 CVE J 1E 5 % B8O P 20 | ROT, ) K
ADC fH. RJ5 % B4E TSE-DWI 5 EPI-DWI % %1 th
b {4 600 s/mm* [ KR L, 3% B A4 1l 32 B 5 W]
A 2 I 23 o e ke R fR] TR A A DI G R
7]l ROT, ] & HA5 5 5% J&F (signal intensity, SD & 7
SRR E 2 (standard deviation, SD) . 5% FI /A 2 (1) 43
ST AT 50 EZR 1955 & 9 45 1 1L (signal to noise

ratio,SNR) :

g Slas
SNR SDyu (D

U BR R 25 DL T A I R S R AT 3 IR R
.

AKX O R EBRETE 2.

THFE=A/B (2)

AAREPIA DWIJF 515300 5 T, WT LA fif 5 45
P LEAR A S % J7 1) b i) e RAZ A% . B AR T, WI Ffi
TR AEARA, A 05 1) A B AR . PP ) b
Ui A il e T, WT g 8 32 50 b R B 5 KN S S
% .7 b { >} 600s/mm, i TSE-DWI fl EPI-DWI &
A6 v 8 T[] — i 351 )2 1T DO s K T S AR (R T 1)
HHT G B kLA B BE B . 45 00 S B0 B A7 B U
HAH I BME .

A S 3 UPEAN

B PR AL @I i DA B MIRT 12 Wy B 05k 7 A4 97 ) ]
Bs BEAT F VR ) R B i L R 25 40 0 R
3.2.1 4 R B s VR bR UE - 3 43 TGS W T R A
95 78 Y s U B S AR TS AR T 5 2 4 i 72 JR S TR AR R AR
4G e Ry A L Tzl 1 . BHR BT R A8 P
Ul kR R B T2 .

5. GeiterJr ik

fd 11 SPSS 13. 0 B #EATHE T4 70 ¥ . A £
KRB AR 22 %8 . TSE-DWI 411 EPI-DWI 4]
Hl B ADC B Fb R 1 ¢ K 35 . TSE-DWI 7 41
5 EPI-DWI J3 51| K% 51 12 2 WL PEA 48 b 19 B BCR <«
50 P67 12 W B2 0T X6 R A e 9] A 5 1 32 00 3F 43
Y 8RR O R 3

g R

L. ADC {8 Fil {5 M 1L i LA

EPI-DWI ki #x o 4 5] £ 35 () R AR T 7™ 8, ok
YERR I 9 A2 EE AL B ADC B, {H AT DL A BE Y
ADC ffi, TSE-DWI F1 EPI-DWI 41 1 55 kb F1 45 86 1)
ADC {8 K G015 M b DU 1 25 R S ) L e L% 1.
Bl 1~2, P2 Rk R B8 ADC (B 1) 22 5 396 48
Th2E B L (P<C0. 05) 5 17 19 41 [ 995 k1 {5 Mt bb 9 22 5+ 6
Giil2eE L (P>0.05),

%1 TSE-DWI § EPI-DWI & 5 ADC {41 2 % th [ %

X4 TSE EPI (4 P1A

ADC A8 (X10°*mm?/s)  1.0040.30 0.77+0.26 —4.157 0.00
ADC 5% (X 10 ¥ mm?/s)  1.8840.99 1.7140.96 —2.849 0.007
379 389. 884269, 87 352.18+195.23 0.733 0.470

2. RS T R MR BOCR B R
TSE-DWI J¥ 41 I 40 fil45 &k i 48 JE 58 Sk (0. 02 £
0.06) X 100% ., EPI-DWI J¥%1| I 36 {45kt 19 28 i 2=



876 FCT 252 2019 4F 8 HAS 34 %% 8 #]  Radiol Practice, Aug 2019, Vol 34,No. 8

Bl $.58% . #TFMHZEERE, )Tk TWI T4 THBEERYHRAL, ZFREW; b)Fa
T,WI ®5mEB LRI ek, F5 K34 ; OEPI-DWI 57 (b {44 600s/mm*) =@kl 25 # 2R 2
g5 BBREHES 11%; ODEPI-DWI 53] ADC B 7%k #4445 5, ADC 144 0. 54 X 10 *mm*/sse)
TSE-DWI 53] (b 4% 600s/mm”) 4% . 58 c WS AR LR FEHAIAEB . EHEH 0N, LHLRK
JEE KA D TSE-DWI 53] ADC B A& = @ k4 245445 5, ADC /£ 0. 92X 10 *mm’ /s,

J3C0. 4140, 34) X100 %% . P20 6] (1) 2% S Se it 2 L %30 90 % (36/40)

(:1=6.638,P<C0.01), TSE-DWI ¥4 I 4kt i 3. [EIG TR VLI 2 S 148 I [a] (44 LE
7RV BT P A5 BT E 3 AL 12 I SR R RO T 10024 AL R il X P 5 5 6 1) 2 WP 0 45 2R« TSE-DWI

(40/40); EPI-DWI #5811 4 B EMG AL =5, Jeik . 790 ERT A A2 RE o, IEHR BOREE 70 0 3 733 39
B A8 TR AL 9 ADC {E, EPEDWI RS RSB & 01395008 2 703 1 0], o i) R 25 0 41 4 BF T AR O B0

2 &34 ¥ AELMAENE., OF R TIWI s ERERBREGH. AR FW.EFHH4H:0)F4
T,WI a2 SE 5. 2 Fw . 125 %39 49;0EPI-DWI &%) b {44 600s/mm’ B4, 58 c wimi
AEREH.EHEHD 0%, LHERME LR KD ;d) EPI-DWI 53] ADC B4 7Rt 2/ 5455 . ADC 144
1.92X10 *mm?*/s;e) TSE-DWI &3] b {4 600s/mm’ B TR EHET RTREZET . EHEH 3%
TSE-DWI 53] ADC B4 =Rkt 2 5H455 ,ADCHAA 2. 04X 10 "mm’ /s,



AT 2F 2 2019 45 8 A% 34 #45 8 ] Radiol Practice, Aug 2019, Vol 34,No. 8 877

(Z5 2min) . EPLJF 5 A A 36 {91 Ak 2 7% 52 37 T . s
RRGWESRK E N 3 0 19 B2 o 17 Bl AU 4
PR AL I, ok b AT, EWE o 1 . M
e B B 22 S B A SRIT R (=
25.119,P<C0.001),

o

1. TSE-DWT $ A (145 st K H w7

MR DWI g4% Jo A #b 2 /n 2L 4L 7K 43 F- 109 H
P62 8 AT TR T A A AR 22 S R R B Y S
. s DWIHRM #4564 EPTH R #1784 . EPT
Xt R B 5 M R A . el T PN T A
FEAS RS A 8L 2 0] 1 g A 26 5 TR 3G 3 A 25 AR K
EPT £ R % 5) 3% il 0t O 5% B s i, 2 BRI A5
5GBS S R 1 LE AR R DT R L R o 2
Rt — Tl 2 0 R S T A 0N 1) AR B R L A R4S Y
P A% B 375 A B8 0 O ME R . B MRT B4 g R
(14 N W7 ek it . TSE-DWI J3 51 19 1o I BIF 55 76 B P9 20 19
H2 3B ok Bk 2, DL Sk B F X B £ WL, Mikayama
IR 14 o) fa R A JE sk SES TSE-DWI fil EPI-
DWT P4 1 15 M L A AR T 36 %6 47 b 4, 45 L R
TSE-DWI ) & 4% it & i T EPI-DWI, %t T 4 0 1
ORI FBAL, 7T LA ] TSE-DWI 4 R B 48 EPI-DWI
AR B TSE-DWI fr 4 s i) ADC &l 414115 ADC
B 5% & T EPLDWI 341, B8 81 B3RS i E 5
BN BE A B A A B 25 L R AR5 b TSE-DWI 7
B 20 Hh R AR ST Mk K B B ADC I (Y
TF EPI-DWI ¥ %1, 5 Mikayama 2" ) B 57 25 R —
B BH T AT BE S BURT B A TR i S B (— A 2
TSE 77, —F & EPT 7). 1 76 5 M b 1 A8 T %
1) H# b, TSE-DWI #5318 848 F EPI-DWI J¥ 51, It
45ie 5 Mikayama %5 I IF 5 45 R — 8. AW AE
U ity BT R P A T S Y S A L 4 SRR R
TSE-DWI % B4 5t & W 43 i T EPI-DWI, [H i, TSE-
DWT A] DLAE #8917 1 95 A2 i 4 2 o 2% 8 EPT-DWI,
Hirata S [l Ji 1 43 #2661 B 35 09 11 JEE 38 7. TSE-
DWI J% EPI-DWI %k}, 45 5 5 % TSE-DWI &% 1
ML G i 1 b R A8 T8 2k BLRE B B B A T EPL-
DWI, A58 st H A3 T 1 40 1) g 35 I 37 4 96 25 18
F11) TSE-DWI #l EPI-DWI &4 . 45 % W% 40 ] i
&1 EPE-DWI B b 4 5] R - A 35 45 40 A8 B ™ 8
TG 5 v 0 9 AR S L 19 ADC AR, JE 2 kA T
fili SR 5 107 40 ] 8 5 1) TSE-DWI &% ¥ 6E 7 Wi 8 7R
g kit S BB I H A1 4, EAR AR TR R i I F EPI-DWI
JPgl, 458 5 Hirata™ S 45—, N [ e K
FE BT A2 T SR A9 TSE £ 81, % 32 6 37 9 35 20 MR R R

1o s ANFE By 32 AU 1 S e DR AR L A TR SR R
HASFEHEG R LD, mEEE S &Rk d
HERE . M RS S . EPL 50 £ [H 2 i 36 <
W2 m G SOLEMG R K . X 5 EPI-DWI 51 %)
T 1G9 AS 35 5] P 550 0% 75 B B U PR
KLH M TSE-DWI A HE & T HEAKR MG E.
Hiwatashi Z6M7E 3. 0T g #4451 2% A TSE-
DWI il EPI-DWT 3 17 R HE 355 407 49 35 - % ik 98 5
ARG AR AT % ), 45 R B ox TSE-DWI Atk EPT-
DWI /] LA B F %5 0 HE o8 ok E08 55 R . el b ] DA
W, TSE-DWI 2 AR 0] DA F R B 1 9 2% 1) % 51
FEn e B E AN . AV T R A A
SR A D R AT AT R AR Y BTy
Br.

2. DWI J 1 75 Jfa 35 4 25 Hh 1) 10,

HET DWI $2 AR 2 2 80 0 H T 16358 0 R 52 224 v %t
e ) R DR g o M AR DA R TS A T AR
PRa by sk . JE AT AR R Ah R R SCk L A H R TR
it 235 75 12 W v g FH 8K 8 22 1 B R S T g MIRTL 32 22
145 DWI I DCE-MRI; DWI A Bl F X 43 5% 1 fii 35
I A5 X35 W il 0 S0 2 P R 1) R S RSl 6020 ~ 9500,
RORBE Ry 7096 ~90 2% 5 I HLFE b EHA 24 i s 4 ] A4
e 0 fil 45 755 12 T RCRE S WO ORI DWT Ry kb 14 i
T AR EAT VAL R H T R R w2 e T bR
YHEALFEEE AN 5 . Cakmar 255 F) F] DWT #5 R %} 48 £
W 8 IR S 9 A8 AT A A CRLPE 18 3] Sl 30 i) L &5
R @R DWI A B F R 37 M il 56 905 A8 (14 56 5112 Wi .
Chen 25" F F§ DWI $ AR X} 796 4] f 35 3k 2433 4k
ELZE AT 40 BT, 45 5 B DWT AR 1] X 43 i i B 3 114
HRPE AR A R A, . Xu S P S R BN,
DWT $ A X /N 40 f fili Je 151 25 1Ak 97 I 14 30 397 4
H—ERWH MM AL, Cakmak P F)H 1. 5T MR 19
DWT F AR XS 47 5] 62 A W8 45 15 47 43 v o W 3t 95 AL
B9 ADC {HF1 9% k- -5 #6155 58 £ H (ratio of Sllesion
to Slspinal, LSR) , &5 H 28] DWI 1] D) X 43 B P FLE
PE T #9548 L Hoh ADC {5 2 Wi sk BE R = T LSR fH..
i T TSE-DWT £ A 75 g #8 i I o 1) #F 58 9F A 2 W,
KA KT TSE-DWT HE A A M F R W55 48 5 57 1
. FEARTFFRE . BT R M REAR BRI, A Xt
H ADC i A9 kE-45 86 15 5 98 & o (LSR {E) #E47 %)
oAt M L% T TSE-DWI 5 EPI-DWI 1) {5 M b
AT 2R e UG RCR I A 3 8 R E AT 32 0T 4
M —EtE o b7 W5 45 R Bon TSE-DWI () {5 W 1 48
T3 AR AR S WMV 5 T EPI-DWIL, A,
TSE-DWT JF Z1 7E i 3 55 k- 1) 2 7R J5 T EPI-DWI
251 o ] LLAE I 3 97 M A2 B K A op B 0 EPT-DWI



878 T 2F S 2019 4F 8 A4S 34 %5 8 ) Radiol Practice, Aug 2019, Vol 34,No. 8

P31

AW FEH R BRAE: AR A A R L AT E 2 = B
P fe o £ 4 Ja BB 5E o B 5 O AR A B U i
TSE-DWI J# 31 5 B8 2 4> b AH» 47 40 I 18] A 0 B
DA TS o R AT 2 b (R AR BF ST

S E K

[1] Meier-Schroers M, Homsi R, Skowasch D, et al. Lung cancer
screening with MRI: results of the first screening round[]]. ]
Cancer Res Clin Oncol,2018,144(1) :117-125.

[2] Mikayama R, Yabuuchi H, Sonoda S, et al. Comparison of intra-
voxel incoherent motion diffusion-weighted imaging between tur-
bo spin-echo and echo-planar imaging of the head and neck[]].
Eur Radiol,2018,28(1): 316-324.

[3] Hirata K, Nakaura T, Okuaki T, et al. Comparison of the image
quality of turbo spin echo- and echo-planar diffusion-weighted
images of the oral cavity[J/OL]. Medicine (Baltimore) ,2018,97
(19):e0447. DOI:10. 1097/MD. 0000000000010447

[4] Hiwatashi A, Togao O, Yamashita K, et al. Diffusivity of intraor-

bital lymphoma vs. inflammation:comparison of single shot tur-

(5]

(6]

(7]

(8]

L9l

bo spin echo and multishot echo planar imaging techniques[ ] ].
Eur Radiol,2018,28(1) :325-330.

4745 E 5 BB . 2017 RSNA MR8 2200 . MO 2
S, 2018,33(3):229-237.

Cakmar C, Genchellac H, Temiz ? z O, et al. Diffusion weighted
magnetic resonance imaging for the characterization of solitary
pulmonary lesions[ J]. Balkan Med J,2015,32(4) :403-409.

Chen GX,Wang MH,Zheng T,et al. Diffusion-weighted magnetic
resonance imaging for the detection of metastatic lymph nodes in
patients with lung cancer; A meta-analysis[ J ]. Mol Clin Oncol,
2017,6(3) :344-354.

Xu HD,Zhang YQ.Shen WY, et al. Diffusion-weighted imaging in
evaluating the efficacy of concurrent chemoradiotherapy in the
treatment of non-small cell lung cancer[]]. Tumori, 2018, 104
(3):188-195.

Cakmak V,Ufuk F,Karabulut N,et al. Diffusion-weighted MRI of
pulmonary lesions: comparison of apparent diffusion coefficient
and lesion-to-spinal cord signal intensity ratio in lesion character-
ization[J]. ] Magn Reson Imaging,2017,45(3) :845-854.

Qi H 3 :2019-01-08 & 1Al H 1 : 2019-04-30)

ST TFHORRE bR COSTDY 25 25 52 1) 2 i M 6 0 i 4

(GRS E®IER 2018 4 4 AR EXMA OSID A3t %), @il i858 ERm
T A 5 (R IR S 4747 A (Open Science Identity, OSID) , 4 ik & o AF F NI AR 5. B — Bk
N OSID Frak A it X a9 L. Ede— A% & 69 OSID 325 A, st — ML H X EZH e
WX G IR AEFRET B E LR E AR R RE,

OSID #d a4 F 5 AAE O ZEAN B W ET(REE 1 24 ; O X535 £ %R
OHLiEFEHNAMHEFELSE OFF ARG iEEB; OB W mitol (T L4t 48
XEERAT) ., BF AEFNBHLiEFZ OSID 2 5] B M e, 40 M A # XM 3Ll &+, 7T L&
XA KB R RALIA XA RANRF) AR R B AZ G B RBERBET — A& RE, X5RALFH AR,k
HHE OB HBR R IEFLHD RAGEARTE L XEFEXRRR AmRI LG LT T
BEFANAE FRAFRIA, LHELIHWETALZ. R —HEBEFZRRRGREZ, L EIFHE

AR H 09 BT R R A H 09 % v S Fo 2 RIRA

Bl Bt R AT A A i L VE % P18 — A OSID At F4EH Ik 5 @it o pk & stk &, tEkid
ERAZ AR P o) At R IEARTSAYS FH-F &7, LA EZ AL 1 54EFTANB. AR
At B (52 Bt A2 IR VAR RS AR AT R R A AW RE—F . BEBAELIK
T AFRPMA T F R Xk BRI L, TR TR LS Ghd R & £z L OSID 7,

BT Ak A R KX EFH AR .
o A5 A AEAT B Y L 3 5 3 TAEA R

X3 (¥ 3% . 18062026009 ; #45 /QQ:249115562)

ERAE(H%.15623095186;QQ: 2368705356 ;%1% 5 : UED-Testl)

Bt 1R AT R 09 F A, R gk A A )

(T 2 92 ) 2k Ak



