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The effect of different region of interest (ROI) of MRI on apparent
diffusion coefficient (ADC) values and interobserver
variability in ovarian tumor
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[ Abstract] Objective To investigate the consistency between observers in the minimium and mean
apparent diffusion coefficient (ADC) values measured by 3 kinds of differently shaped regions of
interest (ROIs) in ovarian tumors, and to compare the differences of differently shaped ROIs.
Methods Forty-five patients recruited with pathology-proven ovarian tumor underwent diffusion

weighted imaging-magnetic resonance imaging (DWI-MRI) examinations before the surgical. Two readers
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measured the minimium and mean ADCs using 3 ROI methods: completely irregular ROI, partial
irregular ROI and small solid sample ROI. The interclass correlation coefficient (ICC) and repeated-
measures analysis of variance were used to assess their measurement reliability and to compare ADCs
for each ROI methods using SPSS and MedCalc software.  Results The small solid sample ROI
measurement showed the maximum correlation (ICC=0.918 4) in the minimum ADC value of the two
readers, while the minimum correlation (ICC =0. 859 5) in the mean ADC value. The partial irregular
ROI measurement was the best for correlation and interobserver consistency in no matter the minimum
ADC (ICC=0.913 8) or the mean ADC values (ICC=0.892 5) of the correlations are the best,while
the completely irregular ROI measurement was the worst. In the minimum ADC value, there was no
significant difference between the complete and partial irregular ROIs (P = 0. 12), while the rest
showed the significant difference (P<C0. 017). In the mean ADC value, pairwise comparisons showed
significant differences (P<C0. 001). The ROIs had a considerable influence on both the

minimum and mean ADCs and the interobserver variation in ovarian cancer. Partial irregular ROI

Conclusions

measurement has better evaluation results than the other two methods, and the completely irregular

ROI measurement is relatively poor.

[Key words] magnetic resonance imaging ( MRD) ;

interest (ROI); ovarian tumor

B S R A = OB M 2 — L R B E R
BTCHEAR w12 IR Ry 1 1 o B8 R s A R bR
P e = BN R S 12 8T T 2 B0 B TS 22
BRI 22—, H UG 3L 3R i 1% (magnetic resonance
imaging, MRD B4 [ & i 4 28U b J 2 5 6 i
B AEVE U 10 R 5 T OB A A CT B
B RVRE S0 X O B R 1 S T Ay RAT AR AF
TERME™ . 5% ¥k 5Om BUR % (diffusion weighted
imaging , DWD %} 51 51 g 47 0F 522~ R, DWI
JEH M MRI K5 (A s #h 780 % M DWI
FE MR AL R B (apparent diffusion coefficient, ADC)
B 9 &k ADC {H, ADC {H & BT 8% 2% il [X
(region of interest, ROD) PN 20 41 i ¥y B i . A [A)
1) ROIA AR 1) ADC A . LATE AR 7R 3% /& 1) —
Ao k)2 T i [ R AR R A Oy 3E DN B ADC MH 5
AW RRA L FAT R A F] /Y ROT 73k & J7 125 R 4K
AT E) ADC {8, B X5 ADC {8 ) e 6 P M 3 &2 1
A —E R . e 2B — A AL R ROT JgCE J7
e s ANTE TR X R 0 2 X B ok R TR
H i ROT & Ty kA 3 Fi, R SE 4 A BIE ROT
i B A B ROT I & 1 4/ ROT B
FED 1 ARBFFER FHIX 3 Al ROT CE J5 3%, 43 00
ZEHNE O 988 ADC B 5 1 52 M) F0AS [/ W8 8¢ 3 47

diffusion weighted imaging (DWI); region of

Sl e FE AN [0 0 B2 1 PO ) 55 R[] ) — 50k
R 5

fRBIZER IR 2013 A 1 H 2 2014 12 /]
TES B IR 2 [ 107 B B B gk 12 1 O 5L 98 B8 5 1Y
MRI J DWI B58L, G ABRE: 58 4 520k Lt £
SCREPE Sy 3 0 O ST bR s HE R AR A - O SR 58 4 9
PE B g 82 © AT 3 Ah BT R 50BT 4 B Ak 9T AR
o LAY TN HLAE R R 45 49 OOU g B 1
D B KM S AR W8 29~73 %, F- 34 50 %, 48 2 i
22 i 4 25 J5 23 B, Cal25 4 >100 U/mL, H
B3 HH) Cal25>5 000 U/mL, i F B EHE L F AR
CFF I 8 1 M ) 3 BRIE 512

WEHEX KM 1.5T MRI(Avanto, 7% [
Siemens 23 1)), 1A FROAH 45 [ 2k P U A o G A I
EM TR B E B 28 T 2 B Ah i o R
W, BIFALAEm T 2 0m G A REY
W7 TIWICTR/TE,627/10 ms, ¥ 250 mm
X 250 mm i [ 320 mm X 240 mm) , &R T2WI
(TR/TE,4 290/83 ms L& 400 mm X 400 mm %A
M 320 mm X 320 mm), & ¥ A7 I8 5 3 ] T2WI
(TR/TE,8 000/83 ms L% 350 mm X 350 mm %



250

5H2EE2ED 2019 4F 3 ,46(2)

4 256 mm X 256 mm), &K 7 g 5 30 6l T2WI
(TR/TE,4490/83 ms, f#L%f 270 mm X 270 mm, i
[ 256 mm X 256 mm), 2 JE ¥ N 4 mm, )2 8] §E
1.2 mm FIRE W7 I8 B 0 TIWI (TR/TE, 4. 9/
2.4 ms. B 380 mm X 296 mm. 4 [ 320 mm X
192 mm, JZ)E 4 mm ., JZ[[FE 0. 8mm), DWI % ]
YR I % 18 91 )% % 1% Cecho planar imaging ., EPD J#
H . SH T TR/TE (3 100/81 ms) , B/ 0°, 00
B 320 mm X 270 mm, %5 % 292 mm X 320 mm, JZ &
5 mm,)Z 8 1.5 mm,b {H 452 0 F1 800 s/mm?,
s Aok B VIBE J7 91, A48 5% R 57 1B I 457 R
.28 F  TR/TE4. 9/2. 4 ms), BlH /1 107, M
B 380 mm X 297 mm, 46 fF 320 mm X 178 mm, |Z &
4 mm, Z[E 0.8 mm;Xf R S 4E R, R AT
T R IR S N T

E&oH R MR H#E W 15 2 B
PF 5B DWI BERE, 2 Z U BRI 3 3 #i AR
19 ROT 3545 J5 1 I & i 19 ADC A, & WA — 2K
A CGEE R[] 1 o L 0 3 23 1D PR R ok . 2 AN
MIE ROT P Jy 2 i % b 988 %) Je K2 T #647 T- 3
B IR AR BT FE R | ADC i, F A
RN ROT P Jy 25 2 78 o 9 Je K2 w0 T34

il ROT, i G Wy 2745 IRBE X3 5 L T k45 11 ADC
B e /N ROT BORE I 8 7 3% o J2 78 i 9 52 1 X
5 BRI DX IR ) TR R S R R ROT 4K 15 1
ADC {5, ROI Hfl— MK F 3 em®, DL b 3 Fpyik
Bya] 345 e/ KO ADC A

St ES9H XA SPSS 17. 0 #1 MedCale
15. 2. 25 (AT Ge bt 4 A o 2 ) A 5% 3R 3R (ICC
0~0.20 K 2,0.21~0.40 Fg— ;0. 41~0. 60 K
1450, 61~0. 80 HLF:0.81~1. 00 K k% )7
1 Bland-Altman J7 2431 3 F ROT I & 5 ¥ % A~
) UL % & Jr ) BRC(E Y — Bk R ENY . R
Friedman £ %5 1 50 K 28 J7 22 43 7 3 B ROT I & Jr
12 0 ARAT 1) e /N R F- 34 ADC fH 2Z 18] 1Y 22 5, OF
IR LS. P<<0.05 RZEFAHGI R L., &t
Bonferroni £ 1IEMV 5 3 X L& Rk BN P<
0.017 (0.05/3) NERAHITFEX.

Z R
FEMEEF ADC HMBH M 2 W0

S0 I 3 A ROT & ADC {H 19 J7 ¥ % B9 5
g 2B B ROT I /A2 ADC (R D),

I
T

F 1 3% ROLNEEIKFBH ADCs 45 R bk

Tab 1 The results of ADCs using 3 kinds of ROI measurement methods respectively
ADC Completely irregular ROI Partial irregular ROI Small solid sample slice ROI
(X1073 mm?/s) Reader 1 Reader 2 Reader 1 Reader 2 Reader 1 Reader 2
0. 686 0. 682 0. 686 0. 686 0.713 0.693
Minimum (0.548,0.760) (0.558,0.758) (0.585,0.760) (0.559,0.783) (0.613,0.814) (0.349,1.369)
[0.211,1.278] [0.349,1.337] [0.348,1.306] [0.349,1.337] [0.355,1.361]] [0.349,1.369]
1. 629 1. 668 1.419 1. 431 1. 062 1.119
Mean (1.417,1.877) (1.441,1.877) (1.204,1.586) (1.295,1.587) (0.901,1.296) (1.025,1.322)
[1.006,2.682] [1.15.2.651] [0.909,2.148]  [0.761,2.014]  [0.608.1.894] (0. 666.1. 883 ]

Data are expressed as medians;numbers in parentheses are first quartiles (q1) and third quartiles (q3) ;numbers in brackets are ranges.
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Fig 1 Interobserver reproducibility of the minimum ADC

line) and 95% confidence interval of the mean difference (limits of

agreement) (dashed lines).
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Fig 2 Interobserver reproducibility of the mean ADC
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-3 2
3 ROI methods in ovarian tumor (X107*mm’/s) measured by all

3 ROI methods in ovarian tumor
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Tab 2 The minimum and mean ADCs of ovarian tumor were compared by 3 ROI methods

ADC (X 10 *mm?/s) (D ROI method (J) ROI method (I-1]) Difference value (x * ) P
Minimum ADC Method 2 Method 1 0.013 51 £0.008 63 0. 120
Method 3 Method 2 0.027 84 0. 008 63 0.002
Method 3 Method 1 0.041 36+0.008 63 <20. 001
Mean ADC Method 1 Method 2 0.247 44+0.023 63 <20. 001
Method 2 Method 3 0.287 67 +£0.023 63 <20. 001
Method 1 Method 3 0.535 11 +£0.023 63 <20.001

Method 1:Completely irregular ROI measurement; Method 2: Partial irregular ROl measurement; Method 3: Small solid sample slice ROI

measurement.

ADC measurements of the tumor were performed on an ADC map using three distinct ROI protocols:completely irregular ROl measurement
(D), partial irregular ROI measurement (E),and small solid sample of tumor (F). The solid components of the tumor were identified on T2-
weighted-fs (A), T1-weighted-fs (B) and DWI images (C) ,which were matched on ADC map.
3 E—8&FESAER3 M ROL FEKFHELIRER

Fig 3 Magnetic resonance images of the same patient using the 3 ROI methods
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