CHEIBAOISISIXI 2011 5 64 : 375-381

8 WHolx iR FH @] -84
A7z = W Aote] vl
QA - AES- - FAS] - AT - TS - FASE AAE - AL
S o] oA, R, A A 22 2 ekl 2AEH el uhE ARG
(apparent d1ffus1on coefﬁc1ent o]3} ADC)ZFE] Afol & ol vz} 3Fdt},
CHARDE gb: fakek o A 1 273 3 2hs Al3gt ARz} & Fabbzsdadel A
WS 5Bl 15292 (A <17 48.64], <17 WH$l: 24-80A4) 16770 W& o= 3kl
o} WelHom gxlE of4] B 14999} ok WH 1892 ADC #hel Alxb= At ot %
A W g A A2 ADC ks vlastel om ofd Wi = Af-feks, s
71} fraeke] ADC b= vlasiadch, Aa-shse] d5Fel whe ADC 3 vlashsich
Za}: obd Wwe] b ADC #h oFAd W A4 A2 Bt SAIH o2 folEhA Dokt
(p €0.001). FHa-Ferse] 33 ADC 3= A ot} 716t ket vlaste] FA14 2
2 Al okth(p € 0.001). 71t fHket & Ak SAA o= A4} fAZA e} =
= 31 ADC 3= Bk Aol gl 2 F4d ADC 32> SAAS=Z ol
Zpo] 7} gladeh(p € 0. 828) ADC k8] oFA 7 & sk @AIke] 0.98X10° mm?*/sd
u 7175 100%, Sol%+ 53%921 1.33%10° mm?/sY &= RiFtes 94%, Sol=+=
93% A}
AR g7t de] ADC g2 ] Wl wet ofv] 9l AfelE Bl
SiH(diffusion) o] & & o] &uf FA7L 5% ALl €] & X3 o2l A7)E Wrtehe v7bA o] &o] Hal St} -
3 FE7t A& oA @& HOoE oFste dideltt 1y oM S do] frehs xldsked WA R =
U w7 AAE Qi 58 BT B A 27 7R 4 T3 ADC 3s 24398 uf 249 Xz wel o2
A o yAof| ofal Bt SHAl Aol Al HE ol dds TAE Ho|7] wjitel B FaxAn ¢ HHE et
B 21285 (Brownian motion)o]2} 3Hch(1-3). 1A Yol A 7 A 9l mgo] "oks Baso] QIth(5-7). A
B A EE2 A ol o AlghS WA Hm A x e el o, o W AN 247 ADC 7%
AR MEYEr) #al Al Edo] F5g o A oA ¢ o] zfole} frukete] A 8HA i wE ADC ko] #lol&
B Aghs WA "ok & 4] M A E FAE e o} r 312} s}l Tt
A& A= (diffusion coefficient) 2l & 2] 247184
BFAAL Al S e QA Y] AlgkE & EAe] 5 s U CHAFD} bty
el A5 BR7|GAA S (appar nt diffusion
coefficient, o3k ADC)gtolel strh(4). SAAzx% Etxt
(diffusion weighted lmage)i oA W & —FEX}Q] S 9 2005 12¥€5E 200743 129744 o gty
sl 7ol Agole HANS Adsty] $18) A=A T A T A eERde A S T PAPIA RV 3
AR 22 o] AEEA EAS wredate] oS Xdsh = oA HARE AT SAfel W] A7) Ao} Gabtzg el
s ok 2ol w2 A kA itk HolA H Y A WEES B o#E 73—‘%3 Aok 152 #2ke] 167
N HHE gideR &% T oAz o o= 24400
E?:{j}ﬁﬁ:ﬁg :ﬁ:ﬁ;;ﬂ Al 80MI (St A=, 48.64) ATt 3 WA 7Haked g4 Kol
o] =2 20094 119 274! A5=510d 20104 114 2480el] A=A =] 912 = s 7eo R A BRS wsgl o



A ke el A 2978l A 2 =4 Ho
A AT BEE aAledES WHS Hole= A9 T2 Ax 2 SEA. o WHE 14992 HaEHTeE 1194,
Gt Hlaste]l WS 18ttt W A= Wit 24 WS 169, AEAAYF 39, HAtE bell, oM AR
cm(0.8 - 8.7 cm) oI AIFUHAE Fall e &F F 34, WA 24, FHS 1Nk A HHES 182 B

E F

Fig. 1. 45-year-old woman with infiltrative ductal carcinoma in left breast and fibroadenoma in right breast.

A. Dynamic enhanced early subtraction image shows about 1.6 cm sized irregular, ill-defined, inhomogeneous enhanced mass in
left upper outer quadrant (arrow).

B. The diffusion weighted image shows high signal intensity lesion (arrow).

C. The apparent diffusion coefficient value of the left breast tumor was 0.924 x 107 mm?s (arrow).

D. Dynamic enhanced early subtraction image shows about 0.9 cm sized well-defined, round, homogeneous enhancing mass in
right breast (arrowhead).

E. The diffusion weighted image shows high signal intensity lesion (arrowhead).

F. The apparent diffusion coefficient value of the right breast tumor was 2.062 x 10° mm?s (arrowhead).
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Fig. 2. Comparison among apparent diffusion coefficient val-
ues for malignant, benign and normal breast tissue.
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Fig. 3. 65-year-old woman with ductal carcinoma in situ in left
breast.

A. Dynamic enhanced early subtraction image shows an ill-de-
fined, irregular, inhomogeneously enhancing mass in left upper
outer quadrant (arrow).

B. The diffusion weighted image shows high signal intensity le-
sion (arrow).

C. The apparent diffusion coefficient value of the left breast tu-
mor was 1.302 x 10 mm?s (arrow).
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Fig. 5. 36-year-old woman with mucinous carcinoma in right
breast.

A. Dynamic enhanced early subtraction image shows an about
1.8 cm sized round, microlobulated, rim enhancing mass in
right upper outer quadrant (arrow).

B. The diffusion weighted image shows high signal intensity le-
sion (arrow).

C. The apparent diffusion coefficient value of the right breast
was 1.908 x 10 mm?s (arrow).
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Fig. 6. Receiver operating characteristics curve for apparent
diffusion coefficient value in differentiation of malignant and
benign lesion. The area of under the curve is 0.936 (95% CI,
0.882-0.990, Excellent). This graph shows specificity of 53%
and sensitivity of 100% for discrimination between malignant
and benign breast lesion at ADC value of 0.98 x 10° mm?s
and specificity of 93% and sensitivity of 94% at ADC value of
1.33 x 10* mm?s.
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Usefulness of Diffusion-Weighted MR Imaging for Breast Lesions:

Comparing the Apparent Diffusion Coefficient (ADC)
Values and the Pathologic Results'

Hye Shin Ahn, M.D., Yun-Woo Chang, M.D., Kyung Hee Choi, M.D., Hyun-Joo Kim, M.D.,
Seong Sook Hong, M.D., Jung Hwa Hwang, M.D., Kui Hyang Kwon, M.D., Yongbae Kim, M.D.?

'Department of Radiology, Soonchunhyang University Hospital
*Department of Preventive Medicine, Soonchunhyang University Hospital

Purpose: We wanted to evaluate the ability of the apparent diffusion coefficient (ADC) values to differentiate
between benign and malignant breast lesions and the normal breast parenchyma.

Materials and Methods: We used breast MRI, including DWI, to obtain images of 167 breast lesions (18 benign
lesions and 149 malignant lesions) of 152 women (mean age: 48.6 years, range: 24-80 years). The mean ADC
values of the malignant lesions were compared to those of the benign lesions and the normal parenchyma. We
compared the ADC values of IDC, DCIS and other types of breast cancer and we also compared the ADC val-
ues with the nuclear grade of IDC.

Results: The mean ADC values of the malignant lesions were lower than those of the benign lesions and the
normal parenchyma (p<0.001, respectively). The mean ADC value of IDC was lower than those of DCIS and
other breast cancers (p<0.001, respectively). The mean ADC value of mucinous carcinoma among the other
breast cancer was characteristic high compared with that of the normal parenchyma. There was no significant
differentiation of the ADC values between the nuclear grades of IDC (p<0.828). The ADC threshold value of
0.98 x 10°* mm?s for discriminating between malignant and benign lesion showed a specificity of 53% and a
sensitivity of 100%, and the ADC threshold value of 1.33 X 10 mm?*'s showed a specificity of 93% and a sen-
sitivity of 94% for discriminating between malignant and benign lesion.

Conclusion: The ADC value is significantly different between the different pathological results of breast le-
sions.
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