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Abstract

The purpose of this study is to evaluate the usefulness of high-b-values diffusion weighted
magnetic resonance imaging for the preoperative detection of focal rectum cancers. 60patients
with diffusion weighted imaging were evaluated for the presence of rectal cancers. Forty were
male and twenty were female, and their ages ranged from 38 to 71 (mean, 56) years. Used
equipment was 1.5Tesla MRI((GE, General Electric Medical System, Excite HD). Examination
protocols were used the fast spin echo T2, T1 weighted imaging . All examination protocols
were performed by the same location with diffusion weighted imaging for accuracy detection.
The b-values used in DWI were 250, 500, 750, 1000. 1500, 2000(s/mm?). The rectum, bladder
to tumor contrast-to—noise ratio (CNR) of MR images were quantitativlely analyzed using GE
software Functool tool, four experienced radiologists and three radiotechnologists qualitatively
evaluated image quality in terms of image artifacts, lesion conspicuity and rectal wall. These
data were analysed by using ANOVA and Freedman test with each b-value(p<0.05). Contrast
to noise ratio of rectum, bladder and tumor in b-value 1000 were 27.21, 24.44,
respectively(p<0.05) and aADC value was 0.73x10°. As a qualitative analysis, the conspicuity
and discrimination from the rectal wall of lesions were high results as 4.0+0.14, 4.4+0.16 on
b-value 1000(p<0.05), image artifacts were high results as 4.8+0.25 on b-value 2000(p<0.05). In
conclusion, DWI was provided useful information with depicting the pre—operative detection of
rectal cancers, High-b-value 1000 image was the most excellent DWI value.
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B-values Het Xp7|2HF4: 24 HAY = M HES st MElst b-value 384 685
FFAAE Yok ZF b-value?] ROIS 27])& 2 &, W, A4 b-values W3} 250, 500, 750, 1000,
rom AAF & WHel Fdow HASIT 4 1500, 2000 %k 5 1000 b-valueoll A thz==d] #a4]
71HAA 7 b-valuesgkell w2 x| 9] Wl djgt F 7h A2g 3 wage) vigo A= 2721 #E A, A%
A4 Fo4de ANOVA HFS ol&sigion, I FFIAE 4445 Apo] AE e Bol FAHL
Bonferroni7| 2.2 AREAS AL, patol 2 3 YERETHp<0.05, Table 2). Alat] -4
005013 & o FoJAdES Tk AAH B oR = W2 36.75, 217l A 3398 FlA 94= W
£ 67FA19] b-value B2 & GAse 747t 574 27 % =2 YERATHPp<0.05). 2500041 10007HA]
o2 U] el Gt oot A A= Al e b-valuesell A= Aso] Fevleh dixzwmd 507t
WARAALZL H7FeFGAT) o] &2 7t o4/l diste] W A 05 w7k ek g 100001 A 20008k Akol <]
o] 7%t A5 AE, A AA T8l oY 439 9= b-values= ko] EolAe ZANE AUtk HA

S
=

7o R R e vAlE E 2 (poor, 1),

HE(fair, 2), ¥3.(good, 3), $-(excellent, 452
2t el cjsted Qoi7l A48 Hitshsle] wlawals)
o} GA7IH e -4 o Fo] Aol Freedman A%
S o] &3le] FAAE sk %‘%v‘i‘—* & SPSS 140
& o gstglon] pcotbelale) 492 A oel
7l Aoz A
H 1. Scan parameters of lesions with each MR
technique.
Pulse Sequences

Parameters  T2WI T1WI DWI

TR(ms) 4500 600 8000

TE(ms) 102 20 755

B.W(Hz) 31.25 31.25 250

ETL 16

FOV(mm) 240 240 300

Thick.(mm) 5 5 5

Gap(mm) 1 1 1

Freq. 34 320 160

Phase 224 192 160

NEX 4 2 4

DWI: b-value(s/mm’)=250, 500, 750, 1000, 1500, 2000.
"This imaging parameters are showing on this table and it is a

general condition.
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aADC(average apparent diffusion coefficient)2] &
A gho]l BSFE WolXE (097 x10°, 0.4
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H 2. Results of quantitative analysis : CNRs of
60 rectal cancers in b—value images.

b-values(s/mm’)

Regions 250 500 750 1000 1500 2000
Tumor 406 853 798 954 870 555
Bladder 16838 2698 27.22 3675 2062 21.38
Rectum 1379 2575 2344 3398 2562 21.28
CNR(rb) 1282 1845 1924 2721 2092 1583
CNR(r,t) 973 1722 1546 2444 1692 1573
aADC(rt) 097 094 084 073 069 051

Data are given as mean values.

“CNRs of b-value 1000 images in all regions were higher than that
of other images(p<0.05).

" aADC(rp): x107
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H 3. Results of qualitative analysis of b—value images.

Regions
b-values delineation rectal wall artifacts
250 1.16£0.12 1.54+0.15 1.07+0.43
500 2.08+0.21 2.20+0.14 1.23+0.15
750 2.00£0.31 2.30£0.51 1.40+ 0.71
1000 4.00+0.14 4.40+0.16 1.81+0.55
1500 2.16+0.22 2.38+0.27 3.16+0.48
2000 1.66+0.25 1.80+0.42 4.8+ 0.25

Data are meant standard deviation.

‘bvalue 230 images have lower artifacts than other
images(p<0.05).

" Delineation and rectal wall with b-value 1000 images have more
significant difference than other images (p<0.05). X 222571,
(p<0.05).
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J#8l 1. 50-year—old man with rectal cancer in
the button third of the rectum after
ultrasound  transmission  gel(100ml)
injection. A. TSE T2 weighted image
shows the thickening in rectal wall. B.
Postcontrast MR images with T1 fat
saturation technique. C, D DWI and ADC
images with b—value 1000 s/mm?. This
images are revealed that the tumor is
clearly demonstrated hyperintensely in
the surrounding structure, expecially
rectal wall is high. C. DWI image was
depicted hyperintensely with ultrasound
transmission gel (100ml) in the axial
planes. D. On the ADC image, tumor
hypointesed all cases.
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a2l 2. ADC and DWI measurement of the
tumors on b-value 500, 1000s/mm?. A,
B. b—value 500 imaging, C, D. b-value
1000 imaging. On b-value 500, 1000.
Normal bladder on b-value 500, 1000
were hypointensely showed in DWI
study. The mean ADC of the tumors in
b-value 500, 1000 imaging was
0.94x107%, 0.73x10™%,
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