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Table 1. Ultrasonographic Findings in Each Disease Entity

Malignancy ~ Benignity ~ Subtotal
Positive US finding 48 49 97
Negative US finding 24 5,222 5,246
Subtotal 72 5,271 5,343

Table 2. Positive Predictive Values for Ultrasonographic BI-RADS
Assessment Categories

Positive Predictive Value

BI-RADS All lesions Retrospectively Nonpalpable
Category (n=97) palpable lesions lesions
(n=12) (n=85)
Category 4a 23.8% (10/42)  33.3% (1/3)  23.1% (9/39)
Category 4b  46.4% (13/28) 60% (3/5)  43.5% (10/23)
Category 4c  87.5% (14/16) 75% (3/4)  91.7% (11/12)
Category5  100%(11/11)  100% (3/3)  100% (8/8)

Fig. 1. A 53-year-old woman performed screening US due to rou-
tine checkup after right partial mastectomy for 1.5 cm-sized inva-
sive ductal carcinoma. Obligue US image of right breast showed a
0.7 cm-sized oval hypoechoic nodule with spiculated margin. The
nodule was found in the same quadrant as the initial cancer. The
final assessment was moderate suspicion of malignancy, BI-
RADS category 4c. US-guided core needle biopsy revealed an in-
vasive ductal carcinoma. This nodule was confirmed as recurrent
invasive ductal carcinoma by following surgery.
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Fig. 2. A 47-year-old woman performed screening US due to rou-
tine checkup after right total mastectomy for 3.5 cm-sized invasive
ductal carcinoma. Transverse US image of left axilla showed a 0.6
cm-sized round hypoechoic nodule with microlobulated margin,
suggestive of metastatic lymph node. The final assessment was
intermediate suspicion of malignancy, BI-RADS category 4b. US-
guided fine needle aspiration revealed a metastatic invasive ductal
carcinoma. The patient underwent chemotherapy because of con-
comitant systemic metastasis.



Fig. 3. A 60-year-old woman performed screening US due to routine checkup after right total mastectomy for 2.6 cm-sized invasive ductal
carcinoma. There was no suspicious lesion on initial US. On chest CT, however, there were enlarged lymph node in right supraclavicular
area (a) and metastatic mass in left lung (not shown here). On second look US (b), an enlarged lymph node was found in right supraclavic-
ular area. The final assessment was moderate suspicion of malignancy, BI-RADS category 4c. US-guided fine needle aspiration revealed
a metastatic invasive ductal carcinoma. The patient underwent chemotherapy.
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An Audit of Screening Ultrasonography in Patients after Surgery for
Breast Cancer

Soo Yeon Hahn, MD, Boo-Kyung Han, MD, Eun Young Ko, MD, Jung Hee Shin, MD,
Eun Sook Ko, MD, Meeyoung Nam, MD, Sang Yu Nam, MD, Sunjung Rhee, MD

Department of Radiology, Samsung Medical Center, Sungkyunkwan University School of Medicine

Purpose: This study was designed to perform an audit and to evaluate the performance of screening ultrasonog-
raphy (US) in patients after surgery for breast.

Materials and Methods: Between January 2008 and December 2008, 5,343 breast sonographic examinations
were performed by radiologists in 4,099 patients with a history of surgery for breast cancer. All final as-
sessments were classified according to the Breast Imaging Reporting and Data System. The cases with
false-negative results were those for which ultrasonography could not identify the cancers during the post-
operative follow-up; however, a recurrence was identified by other imaging modalities or palpation within
at least 3 months after the negative ultrasonographic results. We analyzed the biopsy recommendation
rate, cancer detection rate, and positive predictive value (PPV) for the detection of breast cancers.

Results: Based on 5,343 examinations in 4,099 women, there were 48 recurrent breast cancers with positive
US findings (0.9%) and 24 recurrent breast cancers without positive US findings (0.4 %). The biopsy rec-
ommendation rate was 2.1% per patient and 1.8% per examination. The positive predictive value was
49.5% with 48 breast cancers diagnosed (cancer detection rate, 1.2% per patient and 0.9% per examina-
tion).

Conclusion: With a PPV of 49.5%, our results suggest that screening US could be a useful supplementary tool
to mammography for the detection of breast cancer in patients after surgery for breast cancer.

Index words: Breast; Ultrasonography; Cancer screening
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