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G awe Hd F dEIEH FE (maximum
THC) Hak2 180.9+11.6 mmol/L o™, ofd 1
9 HAd & dRI2d v gk 289+14.1 ¢
mol/L Atk o 259 Hd T dRIEN vEe &
4 ol vlEl FAgHeR FoebA = (p =
0.015, Fig. 1). ROC curve ¥4 A3}, oA B S <4
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W7 91.7%, 5°l% 53.6%, YA ASE 45.8%,
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curve) 0.756 oAtk A& A1 o W 4 B
o] %38} &4 (optical absorption map) < Fig. 29}

Fig. 3o YehHS]

[e]
2l %k
ko

Table 1. The Final Pathologic Results of 40 Breast Lesions

Pathologic Diagnosis No. of Lesions (%)

Malignant  Invasive ductal carcinonma 11 (27.5)
Malignant phyllodes tumor 1(2.5)

Benign Fibrocystic change 10 (25)
Fibroadenoma 6 (15)
Intraductal papilloma 5(12.5)
Hyperplasia 3(7.5)
Fibrosis 2(5)
Hemangioma 1(2.5)
Fat necrosis 1(2.5)
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Fig. 1. Box plot shows maximum total hemoglobin concentration
(THC) distribution in the benign and malignant groups.

a

b

Fig. 2. A 50-year-old woman with invasive ductal carcinoma. a. Gray-scale ultrasound image shows a hypoechoic mass with irregular
shape, indistinct margins, measuring 1.2 cm in diameter. b. A reconstructed optical absorption map shows a distinct mass with high maxi-
mum THC of 223.2 ymol/L. The first section (slice 1, top left) is 6 x 6 cm spatial x-y image (coronal plane of the body) obtained at a depth of
0.5 cm, as measured from the skin surface. The last section (slice 7, bottom left) is a 6 X 6 cm spatial x-y image (coronal plane of the body)
obtained at a depth of 3.5 cm, as measured from the skin surface. Spacing between sections is 0.5 cm in the direction of propagation.
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a b

Fig. 3. A 36-year-old woman with fibrocystic change. a. Gray-scale ultrasound image shows a hypoechoic mass with well-defined margins,
measuring 1.0 cm in diameter. b. A reconstructed optical absorption map shows no resolvable lesion in each section, and maximum THC
of 65.5 umol/L. The first section (slice 1, top left) is 6 x 6 cm spatial x-y image (coronal plane of the body) obtained at a depth of 0.5 cm, as
measured from the skin surface. The last section (slice 7, bottom left) is a 6 X 6 cm spatial x-y image (coronal plane of the body) obtained at
a depth of 3.5 cm, as measured from the skin surface. Spacing between sections is 0.5 cm in the direction of propagation.
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US-guided Diffused Optical Tomography:
Benign Versus Malignant Breast Lesions

Ji Soo Choi, MD, Min Jung Kim, MD, Hee Jung Moon, MD, Yoo Mi Son, MD,
Jung Hyun Yoon, MD, Hyun Kyung Jung, MD, So Hee Park, MD, Eun-Kyung Kim, MD

Department of Radiology, Yonsei University College of Medicine

Purpose: To investigate feasibility and clinical utility of ultrasound (US)-guided diffused optical tomography
(DOT) in differentiating malignant breast lesions from benign lesions.

Materials and Methods: 37 women with 40 lesions performed US on May 2008 were included in this study.
Conventional US was used to locate the breast lesion, and DOT to measure the total hemoglobin concen-
tration (THC) for each lesion.

Results: There were 28 benign lesions and 12 malignant lesions. The maximum THC of all 40 lesions was calcu-
lated from DOT. The average maximum THC in benign lesions was 180.9 +11.6 #mol/L, and in malignant
lesions 289+14.1 #mol/L. The maximum THC of malignant lesions was significantly higher than that of
benign lesions (p = 0.015). When a maximum THC of a 180 #mol/L was used as the cutoff value for differ-
entiating breast cancer from benign lesions, the sensitivity, specificity, positive predictive value, and nega-
tive predictive value were 91.7 %, 53.6 %, 45.8%, and 93.8 %, respectively.

Conclusion: US-guided DOT, a noninvasive functional imaging, has potential utility for differentiating malig-
nant breast lesions from benign lesions.

Index words: Diffused optical tomography; breast tumor; US; functional imaging
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