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Purpose: The purpose of this study was to compare the diagnostic performance of
ultrasound (US) elastography and conventional B-mode US for discrimination
between benign and malignant breast lesions.

Materials and Methods: During a 13-month period, 277 women with 335 sono-
graphically visible breast lesions who were scheduled to undergo biopsy were exam-
ined with US elastography. Elastographic findings were classified as benign or malig-
nant based on the area ratio, with 1.00 as the threshold. Findings on conventional B-
mode US were classified according to the BI-RADS category, as follows: lesions of BI-
RADS categories 2 and 3 were considered benign, while those in categories 4 and 5
were considered malignant. Statistical analysis included sensitivity, specificity, positive
predictive value (PPV), negative predictive value (NPV), accuracy, and ROC curve
analysis for comparison of the diagnostic performance of US elastography and con-
ventional B-mode US.

Results: Of the 335 breast lesions, 85 (25.4%) showed malignancy on pathology.
Findings on B-mode US showed malignancy in 264 (78.8%) and elastographic find-
ings showed malignancy in 102 (30.4%). The sensitivity, specificity, PPV, NPV, and
accuracy of B-mode US and elastography were 98.8%, 28.0%, 31.8%, 98.6%, and
79.4% and 69.4%, 81.2%, 57.8%, 88.8%, and 79.4%, respectively. Elastography
showed significantly higher specificity and PPV and lower sensitivity and NPV, com-
pared with B-mode US (p < 0.001). The area under the ROC curve (AUC value) was
0.761 for elastography, and 0.634 for B-mode US (p < 0.001).

Conclusions: US elastography can improve specificity and PPV of B-mode US,
but with significant sacrifice of sensitivity and NPV. Therefore, US elastography may
complement B-mode US for differentiation of breast masses.

Key words : Elastography; Breast US; Breast mass
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Fig. 1. Area ratio of a breast lesion.

A. B-mode (left) and elastographic
(right) images displayed side by side.

B. The examiner manually traced the
margin of the hypoechoic area
regarded as the lesion on B-mode (A1)
and elastographic (A2) images,
respectively. Then the area ratio, which
was defined as A2 devided by A1, was
automatically calculated by the US
machine.
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Table 1. Final Pathologic Diagnosis in 335 Breast Lesions
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Lesion type Diagnosis

Malignant (n = 85)
Benign (n = 250)

Invasive ductal carcinoma (66), invasive lobular carcinoma (3), invasive papillary carcinoma (8), DCIS (8)
Intraductal papilloma (21), fibroadenoma (110), fibrocystic change (9), stromal fibrosis (8), fat necrosis (3), ADH

(13), adenosis (9), columnar cell hyperplasia (1), sclerosing adenosis (12), radial sclerosing lesion (7), duct ectasia
(13), infarcted tumor (1), tubular adenoma (1), inspissated milk* (28), atrophic lobule (2), fibroepithelial
proliferation (6), chronic inflammation (1), adenomyoepithelioma (1), apocrine metaplasia (2), cavernous

hemangioma (1), mucocele (1)

* Inspissated milk was diagnosed by ultrasound guided fine needle aspiration and thus, the cytologic result was unnecessary.

Table 2. Ultrasound BI-RADS Category and Cancer Rate in 335 Breast Lesions

Ultrasound BI-RADS category

No. of Exams (%)

No. of Cancers (%?)

Category 3 21.2) 1(1.4)
Category 4a 175 52.2) 19 (10.6)
Category 4b 10 7) 5 41.7)
Category 4c 4.5) 2 (80)
Category 5 1 1 3) 38(100)
Total 335(100) 85 (24.9)

* A percentage of cancer in ultrasound examinations corresponding to a specific category
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Table 3. Sensitivity and Specificity of the Area Ratio at Various
Cutoff Points

Cutoff point Sensitivity, % Specificity
0.6 84.7% 54.8%
0.7 78.8% 62.8%
0.8 78.8% 70.4%
0.9 74.1% 75.2%
1.0 69.4% 82.8%
1.1 57.6% 86.8%
1.2 52.9% 89.2%
1.3 44.7% 91.2%
1.4 35.2% 92.8%

B

= W3t (p < 0.001). B 2S99} 3% 25949 ROC
curve 4o ' 23312] AUC 3k 2+2} 0.761% 0.634
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Fig. 2. Bar graph demonstrating the distribution of ultrasound
and elastographic classifications for malignant and benign
lesions.

A B

Fig. 3. Intraductal papilloma in a 31-year-old woman who underwent breast US for screening.
A. Transverse B-mode image shows a 1.2 cm sized, irregular shaped, angular marginated mass that was categorized as BI-RADS

category 4c.

B. B-mode (left) and elastographic (right) images displayed side by side. The area ratio is less than 1.0 (area ratio = 0.57), assigned as

benign lesion.
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Fig. 4. Papillary carcinoma in a 80-year-old woman who presented with a palpable mass in the left breast.

A. Transverse B-mode image shows a 1.2 cm sized, oval shaped, circumscribed with partially microlobular marginated (arrow) mass
that was categorized as BI-RADS category 4a.

B. B-mode (left) and elastographic (right) images displayed side by side. The area ratio is slightly less than 1.0 (area ratio = 0.97),
assigned as benign lesion.
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