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Evaluation of the reduced field of view IVIM-DWI in the diagnosis of rectal cancer ZHANG Jun, MA

Yan,SUN Jing,et al. Department of Diagnostic Radiology,Jinling Hospital, Nanjing Medical Univer-
sity,Nanjing 210002, China
[Abstract] Objective: To compare the reduced field of view intravoxel incoherent motion diffu-

sion weighted imaging (rFOV IVIM-DWI) with the full field of view intravoxel incoherent motion
(fFOV IVIM-DWI) in the diagnosis of rectal cancer. Methods: The magnetic resonance imaging (MRI)
data of 28 pathologically proven patients with rectal cancer in our hospital from October 2019 to De-
cember 2020 were retrospectively analyzed. All patients underwent rFOV IVIM-DWI and fFOV IVIM-
DWI. IVIM-DWI (b=1000s/mm’) images were subjectively and objectively evaluated,including geo-
metric deformation,clarity of lesion display,clarity of lesion display of ADC images, signal noise ratio
(SNR) and contrast signal noise ratio (CNR). The standard ADC,D,D" ,and { values of tumor and
normal rectal wall on each sequence were measured respectively. ROC analysis was made on the effica-
cy of different parameters of the two sequences in rectal cancer. Results; Compared with the {FOV
IVIM-DWI sequence, the rfFOV IVIM-DWI sequence had smaller image geometric deformation, and
displayed the lesions more clearly (P<C0.01). The average ADC,D,and f values of the tumor area of
rectal cancer in the two sequences were significantly lower than those of the adjacent normal rectal
wall (P<C0.001). The areas under curve (AUC) of ADC,D and f values of rtFOV IVIM-DWI sequence
were 0. 947,0. 918 and 0. 818, respectively,and the AUC of fFOV IVIM-DWI sequence were 0. 913,
0. 874 and 0. 789 ,respectively. There was no significant statistical difference between the two groups.
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Conclusion: Compared with the fFOV IVIM-DWI sequence, the image distortion of rFOV IVIM-DWI
sequence is smaller and the lesion display is clearer. The AUC of ADC,D and F of rFOV IVIM-DWI
sequence were higher than those of fFOV IVIM-DWI sequence. Therefore, it provides an effective

method in the diagnosis of rectal cancer.

[Key words] Rectal neoplasms; Magnetic resonance imaging; Diffusion weighted imaging
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354 T #5218k 2022 4E 3 HAE 37 %% 3 8] Radiol Practice, Mar 2022, Vol 37,No. 3

1.01 1
[ I ]
Q&J‘ jJr(J
0.6
it
®
B
0.4
—ADC
=)
0. 24 —f
Reference Line
0.0 : r . s
0.0 0.2 0.4 0.6 0.8 1.0
14

1.0 T
0.8
0.6
=
#
B
0.4
—ADC
=),
—
0.29 Reference Line
0- 0 T T T T
0.0 0.2 0.4 0.6 0.8

1.0@

1R

B 2 4% ADC.D.f % B &1 4 ROC #4. a)rFOV IVIM-DWI % ¥ & % % 49 ROC
# %)) IFOV IVIM-DWI # 1 & 1 5 45 ROC # %,

180°FF R AE ik v, ) 1) s /1N AH 57 2t 5 5[] (1) FOV .
M8/ 1 k23 (A4 78 26 0 8 H L 78 [6] #1949 4 158 1] 7y
RRPER T ER A 2 18 43 B 7 80 7 B D st
WAL SR 2 A7 S8 1 1807 S A0 bk o 38 %% 80 & . R
KRR E I )Z T KB E S N T AR i AE S . i
— IR T ARSI 1 D5 L SR A T T G 0 R 4 T
DL KO 95 ek 30 A7 1) s s S A R T B0 ek i R
FUPE R B s rFOV DWI EGRASIE BN ik kE T
Wi 5. X5 rFOV DWI /b 7 B &1 FOV,
E [ 22 A F A e () 9 m T R 2 o) 43 3R 7 R e
WD T EMR AR T RO R 1 JE BRAR A AT

ADC B Z5A R W 1 4 L ] Ah oK 43 F 1 3 #iz 3
S 2H 0N S BRE 1 K F- 5 5 R 0 B AN [R) H 2L K g
TP BOKY . ALMIERN KRS 5Ka 71 A
Y HUZ 3 —FE 2 TR R Iz 3l BT I B9 et
7. DWI BAE S5 W AR A 45 7 40 N A K 2 F B9 47 HE
R AE B PN L 0 3 A 15 R T L PR BSOR AR
TR H R ADC {B HSE R fE AW = . Le Bihan %5
th TVIM 4685 CRY SRS Fioss ) w] % 20 23 8 195 K 53+
(4932 3l X 43 T e DR B2 A1 T8 3= A i 988 A OG5 L
Horp DAEACR Sk o3 9 5UE B HERR TS
BB E L T BB R S ADC (H RS . o
B 7R HE T 40800, 2 i B 4 I A RN 2 U5 S s Y
TP E I 0B T A — 8 B2 B B3R g oh B
BMEBOPAEME . D ERN FHANEHME
ML A AR T35 3l 52 31 4 23 N 7 287 0t i 3 2 0 - 3
B 40 ML BE SR, AN (W) 28 0 A [ 4 551 1 e 9 1) I
AR SRS

AT PN FE 5 B i e D AR i ADC

B3 B AR T % W b BE L X 5 DUAE I 5 45 2R —
FU, {FOV IVIM-DWI J3 %1l g F & 1% 72 & K& 4% Fif
PR B AFAE SIS A F5 i ADC (8 5 B S2{E A i
i #% 1M rFOV IVIM-DWI 5 51 |y T 5 55 19 25 1] 3 9F
T3V T B 4 75 BN 1 5 L DU 4S9 AR o ADC (B
TEUER . FEAWE ST H AN 00 A5 Y R X ADC
HERIF LR ITFE L WENZERREME Y, X5
Kim S5 7E g B ko v i F 58 285 3 — 80, Sk A o
5 & B rFOV IVIM-DWI fl fEFOV IVIM-DWI J¥ %]
HEN B ADC {8 22 5 A G it 22 8 U X AT RE 2
K Ry 214 5 e ADC B 58 ZUAK 36 T T & b (B
PR E 46 5 o — T 1T S5 1 T L R 43 2 AR A R R
HYIH

5 ADC {H /358 77 XAH R A B 58 o TVIM g7
THEAS 00 iR DX s D B 34 B AR T 0E L BE Y
D {3 5 0 B A S AT SR 25 A — B, i F D
F B WK 3T 0T HUE B A 24 e R 4 i )
BEp N, B Ky FiE S B R, (FOV
IVIM-DWT J3 51 5 A7 5 /N i) A5 A2 T8 R0 B 2 19 2 (8]
By, AT LA B EAERR ) D EYY . AL rFOV IVIM-
DWI 5 8 8 59 D {8 kb fFOV IVIM-DWI JF 51
K AAREME N ZFI LRI =R XL,

AHIF 5T 45 R AN B e O (AR TR R
HW AR X S Lo 0 0T 45 12— B0,
i 9g 4 2 Fy T O A S R S TR DX S L
BT IEEALUE . A5 Z MR AT RE Y A
R L e 2 R L R R AR R B R BOE AT T
A T W O 1= AT IRE i N 7 =1
IVIM J3 8] i, ¥ A5 B P 5K F 200 s/mm®



TSz 2022 42 3 A% 37 45 3 ] Radiol Practice, Mar 2022, Vol 37,No. 3

(4 b B BB VIR G A BF5E AR T 200 s/mm” 1y
b{ER 44 T HEM W EL MR EHRERS—, £
B2 R A 5 R R T X SR b [ O 5T,

AR 4R LR (FOV IVIM-DWI J¥ 31 f#) D" 7£
g AR LY RE 2 8] B A 25 T G T e A 3L T
rFOV IVIM-DWI JF 31 ) D™ 75 B W 9 1 IE & & BE
ZHEEERAEEITFRE L XA REEHR T D HE
1R S S i 74 DX It 3 R A R A s IR S B e AR
009 R o HHLAR I ) A O L Ak DT (A2
FEMEtbsZm A, Mo D EHA A EE P AR Z KR
SRR R 3B R 25 A B AN AT Rk A, DR LS [ F 5
JEARH DT 2 RE K.

A3k M ROC & th R A St #2271
IVIM #2458, rFOV IVIM-DWI %] ADC {f .D
M f{E ) AUC & F {fFOV IVIM-DWI, {H j& 2% F: 1%
A Geit2E 5 S P X B e 2 Wi BB AE 2 . (H
o T rFOV IVIM-DWT J§ ) T 4 K 2 %5 1% % U Py
S, 08/ T MG I U ART 28 T8 B2 4 25 AR AR N 4 v 1 ]
85T Bt B I R 0 1412 W 5 A it D 1 AT AR o
1 1Y) S B B e 4 0 B 52 KR A A 3 R 2 N T B
WE AR,

AW W AEAE — AN AL <5 K o e b L R
AT 10 988 A T) 9 328 TR0 R AN (] 3 3939 78 25 2 B X L
I3MT . b EBRZ SO B E L (H 2 1 3 4 I ]
56 R B85 G SCHERIGE AR PSR T 7 A4 b FER R
MBEFE B 2 AR rFOV IVIM-DWI J3 41 v i J 5 £
bl LS 47 b 3E Al TVIM 5 1 2 504

i b TR, 5 (FOV IVIM-DWI A [, rFOV
IVIM-DWT J3 51| G A &0k 2 R 1 28 T8 K thi . B
LA S 015 R L RN L MR RS LG T R L R 2
WAk e AH Y L I rFOV IVIM-DWI J¥ %1 Jy B 1% 3 (19
W IR L T — b B I RO Oy s .

SE K

[1] Rebecca LS,Kimberly DM, Ahmedin J. Cancer statistics,2016[J7.
CA Cancer ] Clin,2016,66(1) :7-30.

[2] Hricak H, Abdel-Wahab M, Atun R, et al. Medical imaging and
nuclear medicine:a lancet oncology commission[J]. Lancet Oncol,
2021,22(4) :el36-e172.

[3] Long L,Zhang H,He X,et al. Value of intravoxel incoherent mo-
tion magnetic resonance imaging for differentiating metastatic
from nonmetastatic mesorectal lymph nodes with different short-
axis diameters in rectal cancer[ J]. ] Can Res Ther,2019,15(7);
1508-1515.

[4] Peng Y,Tang H,Hu X, et al. Rectal cancer invasiveness: whole-
Lesion diffusion-weighted imaging (DWI) histogram analysis by

comparison of reduced field-of-view and conventional DWI tech-

niques[ J]. Sci Rep,2019,9(1) :18760.

(5]

(6]

(7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

355

Chen M, Feng C,Wang Q, et al. Comparison of reduced field-of-
view diffusion-weighted imaging ( DWI) and conventional DWI
techniques in the assessment of cervical carcinoma at 3. 0T :image
quality and FIGO staging[J]. Eur J Radiol,2021,137(6) :109557.
Attenberger Ul, Tavakoli A, Stocker D, et al. Reduced and stand-
ard field-of-view diffusion weighted imaging in patients with rectal
cancer at 3T-Comparison of image quality and apparent diffusion
coefficient measurements| J |. Eur ] Radiol,2020,131:109257.
Jang S,Lee JM., Yoon JH,et al. Reduced field of view versus full
field of view diffusion weighted imaging for the evaluation of com-
plete response to neoadjuvant chemoradiotherapy in patients with
locally advanced rectal cancer[]J]. Abdom Radiol, 2020,12(28) :
261-276.
Le Bihan D, Breton E, Lallemand D, et al. Separation of diffusion
and perfusion in intravoxel incoherent motion MR imaging[ ] ]. Ra-
diology,1988,168(2) :497-505.
Xu Y,Xu Q.Sun H,et al. Could IVIM and ADC help in predicting
the KRAS status in patients with rectal cancer[ J]. Eur Radiol,
2018,28(7):3059-3065.
Geng Z,Zhang Y, Yin S,et al. Preoperatively grading rectal canc-
er with the combination of intravoxel incoherent motions imaging
and diffusion kurtosis imaging[ J]. Contrast Media Mol Imaging.,
2020,2020(4) . 1-11.
Kim H.Lee JM, Yoon JH,et al. Reduced field-of-view diffusion-
weighted magnetic resonance imaging of the pancreas: compari-
son with the full field of view single-shot echo-planar imaging
[I]. Korean J Radiol,2015,16(6) :1216-1225.
F2E L ARTTHL K 3 SE L /LR O AUSUR 18 HT 8 R 2 W
IR L A (L) . R~ WF 5T A 2 4. 2016, 29 (4) - 395-400.
XA, R % 3%, 20t , . DCE-MRI K& TVIM 8 B 7E & Jig 93 ) £
GG Pt R B FCHE TE S RO A S [T ] b [ B A AR A
:.2020,28(4) :256-259.
Fujima N, Yoshida D, Sakashita T, et al. Prediction of the treat-
ment outcome using intravoxel incoherent motion and diffusional
kurtosis imaging in nasal or sinonasal squamous cell carcinoma
patients[J . Eur Radiol,2016,27(5) :956-965.
Lu B, Yang X, Xiao X,et al. Intravoxel incoherent motion diffu-
sion-weighted imaging of primary rectal carcinoma: correlation
with histopathology[J]. Med Sci Monit,2018,24,2429-2436.
Yan C,Liu S,Pan X, et al. Role of intravoxel incoherent motion
MRI in preoperative evaluation of DNA mismatch repair status
in rectal cancers[]]. Clin Radiol,2019,74(10) :e21-e28.
Yang X,Chen Y, Wen Z, et al. Non-invasive MR assessment of
the microstructure and microcirculation in regional lymph nodes
for rectal cancer:a study of intravoxel incoherent motion imaging
[J]. Cancer Imaging,2019,19(1):70.
Bakke KM, Grovik E, Meltzer S, et al. Comparison of Intravoxel
incoherent motion imaging and multiecho dynamic contrast-based
MRI in rectal cancer[ J]. ] Magn Reson Imaging,2019,50(4):
1114-1124.
TRACEL A0 BRI OE . 45, /AL DWT HAR 78 FUR MR 25 7512 W
PR L AN (E LT . O 2 928, 2016, 31(8) 1 256-259.
(i H 9 :2021-04-24 &8l H 1 :2021-08-22)



