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Quantitative, qualitative Evaluation of Diffusion-Weighted MRI
using Optimal b-value(ssmm’) for Female Pelvis

Eun-Hoe Goo’

2 o k7o) B2 ok W oby ol BNt o)A 713y bEate) e, AL Foto] He)
SRR 22 (b-values) GHS T18Ea, YAFE] 6848 Lol A} stk BAFZR AR b-value(s/mm?)ZES 600, 800,
1000, 1200, 14007}%] HSFA7IHA AQIet. A4 2483 b-values gh 5 80004 Apg-25-2] ot 1] 5] 84.6
+ 4.57(p=0.024) ¢} == 4] 50.13 + 5.47(p=0.028)2 7 =kl 1}%}%‘:‘”_4 Hat A 34 12.0
2.04(p=0.047)2} THRZT) ZSH] 106 = 1.24(p=0.00D)E 7P4 =¢tom, olnff FAIAASE AZFEE 1.19
10°(p=0.008), Ag-74%5¢F 096 x 10°(p=0.027) o|ict. HAZ EAATRA ‘%32‘194 HErEoh gehde 4.02
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Abstract The purpose of this study is to know the clinical usefulness of optimal b-values by quantitative, qualitative
evaluation of DW-MRI for lesions of benignity and malignity of female pelvis. The b-values used in DWI were
600, 800, 1000, 1200, 1400(s/mm2). Mean SNR and CNR of myoma in b-value 800 were the highest result as 84.6
+ 4.57(p=0.024) and 50.13 + 5.47(p=0.028), Mean SNR and CNR of cervical cancer were the highest result as 12.0
+ 2.04(p=0.047) and 10.6 £+ 1.24(p=0.001), Mean ADC value in myoma and cervical cancer in b-value 800 were
1.19 x 10-3mm?/s(p=0.008), 0.96 x 10-3mm?/s(p=0.027). As a qualitative analysis, the delineation and conspicuity
were the highest result as 4.02 £ 0.18(p=0.028), 4.39 + 0.25(p=0.015) on b-value 800. DW-MRI is an important
method, and the optimal b values is 800 s/mm’ for differentiation between benign and malignant lesions of female

pelvis.

Key Words : Diffusion Weighted Image, b-values, Apparent Diffusion Coefficient

1. M2 A3k oA 19909 = FH 7P Ast Jd
3} AR o]gElolghrH1][2]. 19909t ZRtell= 23

21718 %3 d(magnetic resonance image; MRI)< o| 527] % (spin echo technique) & ©]-8-8k0] ZARA] ko]
AAral 2294 42] (computed tomography)Oﬂ vl <l 297 FAET} e odare aoit) vt 1990
Ao dped sk oot SN el ZHbol] dhte] 9]kl E Y (single phased array coil)©]
sl £49le) % AR Fol 4ol T2 AN op) el el (rulti-phased array co)e] 4
Ml Ao TS GRS AL 5 W MEN B o 15w 1o sanal to noise ratio SNRI

w2 201249 129 59, 13} RS AH, AxkekE: 20124 129 219
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FIFI AFARGsA A b-value 600914E &
A gho] 124 x10°%, 113 x10°7 38 A1, 1400

A= 074 x10° 073 x10° 3-8 o] b-value gto] =&

g

=

T T1 WI A2771Hs A830e

oAM= FAFCE FoA e dde A Fourt
(Table 3, post-hoc"). Figure 1 94L& 2342 F9
) AFEEe &

o

=

FE dojX= s B oled AT gk BF HAT S bvalue #holl Wt BT A 2E
2 5o SA90E o] 83 Etd gl e AHA w9 BET 7} 91813, a DWI /gl A= b-values 8009
o] = W AgPdAo T3 A¥E ATtk A A 7HE AL AEHEE AL, b-value gl E7E 4l
BX43 ZE b-value 8007+ 1000014 SNR¥F CNR 34 %7} Yol = 28 2 71 Atk b GaelAe
a3l A4S 3ol b-value 8000 =2 e A T2 WI AW FAoll A Ag5o] Bie] S 1ol
RAA, FAHCR FoA A= S AAE FUtt 3, ADC AT bvalue ol F7E ASAET}
(Table 2, post-hoc'). 71 9]0 YwiAE BAHCR & A ATFER dolxE d4S B 57} ek
o3 Avkg Ak olel @ @S WHel B Aol Ud AL Erj
el e as ger AgeA G ® Ue 54
(Table 2) Results of quantitative analysis: SNRs 0 &&= A7tz odAvto 2= 21035 Ang A8 £ ¢
and CNRs of myoma and cervical 7] W] Waldhd AR A7) 98t HLAAFO EA
cancer of b—value images
T2 9 T1 Zzxg7de] dasdo] itk
b-values(s/mm®)
Regi 000 10 w0 P st Hati ;
egions 600 800 1000 1200 1400 O T (Table 3) Results of qualitative analysis of
26 316 % oo oo b-value images in myoma and
SNRy ; s . . o4 00 cervical cancer
287 457 349 321 297 Regions
962 120 1075 987 175 b- I o e
SNRee N N i N N 047 0058 values delineation conspicuity artifacts
128 201 197 145 098 600 201 =021 214 + 034 141 £ 078
42.85 50.13 3579 3262 2835 800 402 + 018 439 + 025 185 + 0.36
CNRyt ET + + £ 028 0074
415 547 468 401 309 1000 3.19 £ 0.32 3.38 £ 0.38 218 £ 049
121 168 + 0.38 1.88 £ 04 490 + 0.29
887 106 90 70 575 0 68+ 0 047 % =0
CNRec L+ 1+ o+ 00l 0062 1400 148 + 068 123 + 019 498 + 091
101 124 096 057 041 .
0.028 0.015 0.047
aADCy 124 119 111 083 074 008 0056 values
aADC LI3 09 08 08 073 027 0069 t!
« Df 0071 0.086 0.063
—Nnhoc

Note-Numbers are mean *+ standard deviation.

"Mean SNRs or CNRs b-value 800 images in all regions were
higher than that of other images(p<0.05).

"There was no difference between b-value 800 and 1000 in mean
SNRs, CNRs  and aADC(Bonferroni Post-hoc)

CC: cervical cancer

"M myoma
* aADC iy and e © X107

3.2 M= 2MAqn

A7 AT ARl e d S A W
o BEE% WA 7FOE b-value 80094 =&
(402 * 018, 439 + 0.25)% AJ3(Table 3, p<0.05), %
4ol Q1FE2 498 = 091(p=0.047) = 1400 #kolAl 714
w2 AWE Aok ARFEAE I bvalue 8002 1000
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Data are mean * standard deviation.

“b-value 600 images have lower artifacts than other images
(p<0.05).

"There was no difference between b-value 800 and 1000
(Bonferroni post-hoc).

""Delineation and conspicuity with b-value 800 images have more
significant difference than other b-value images.
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Fig. 1. a, b: A 43-year—old woman with myoma.
a: Post T1 weighted image fat saturation, axial
diffusion-weighted MR images with b values of 600, 800,
1000, 1200, and 1400s/mm® show a hyperintense
myoma which is more clearly visible on b 800s/mm? than
that other b values (arrow head). b: T2 weighted image,
examples of ADC measurements on axial ADC maps of
the diffusion—-weighted MRI at the same level as in figure
2a(arrow heads).
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b,
o1 DWIDb 600  DWI b 800

| |

DWI b 1000 DWI b 1200  DWI b 1400

adc 0, 800

ade 0, 1000 adc 0; 1200 ade 0. 1400

Fig. 2. a, b: 51-year—-old woman with cervical
cancer,

a: T2 weighted image, axial DW—-MRI with b values of 600,
800, 1000, 1200, and 1400s/mm? show cervical
cancer(arow heads). Solid component of the lesion at b
800s/mm? more clearly visible than that other b values.
b: Post T1 weighted image and, axial ADC maps of the
diffusion—weighted MRI at the same level as in Figure 2a
show low ADC values on higher b values. Note: SD of the
ADC values are decreasing from 1,13 x 107> mm?/s to 0.7
x 107 mm?/s by increasing b values.

3] SNR, CNR kol zbol7}t gilom, F&z
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el tigk WA & 7FsshAl sk thFig. 31 A3
32 Bl oisk A dE s} ofd HAEIAE
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P AR oo A F3 At o
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obde] A F84 e ARE AT FAUch
[Fig. 4]. 71<€R.a10l 2814 b-value 1000014 47
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20 —
, .—-—-’—-—-0——_,_____’
b600 bR b1000  bI1200  b1400
b-values(s/mm’)
Fig. 3. Line graphs of the mean signal

intensity versus b values of

malignant and benign lesions.
"SNRM: signal to noise ratio in myoma.
*SNRCC: signal to noise ratio in cervical cancer.
CNRM: contrast to noise ratio in myoma.
""CNRCC: contrast to noise ration in cervical cancer.
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25
ADCM

== ADCCC
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~—

5 b600 8O0 H1000

0.5

Mena of ADC(x107° mm?/s)

b1200  b1400

b-values(s/mm?®)

Fig. 4. Line graphs of the ADC values of
benign and malignant according
to b values.
"ADCM: apparent diffusion coefficients in myoma.
"ADCCC apparent diffusion coefficients in cervic
al cancer.
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