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Table 1. Final Pathology and Positive Predictive Values (PPV) According to the Outside FNA Result

(No.) Final Pathology (No.)

PPV (%)

Suspicious (6)

Ductal epithelial hyperplasia (1)
Fibrocystic disease (2)
Intraductal papilloma (2)

1/6 (16.7%)

Invasive ductal carcinoma (1)

Atypia (8)

Adenosis with lactating change (1)

3/8 (37.5%)

Adenosis with columnar cell change(1)

Fibroadenoma (1)

Fibroadenomatoid hyperplasia (1)
Fibrocystic change with microcalcifications(1)
Invasive ductal carcinoma (3)

Malignancy (10)

Fibroadenomatoid hyperplasia (1)

6/10 (60.0%)

Fibrocystic disease with microcalcifications (1)

Intraductal papilloma (2)

Invasive ductal carcinoma (6)

FNA: fine-needle aspiration
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Table 2. Positive Predictive Values (PPV) of BI-RADS Final
Assessment and FNA Cytology Result

FNA Cytology Result
(No.) (malignancy No.) PPV (%)
Suspicious Atypia Malignancy
Category 3 (6) 2(0) 2(0) 2(0) 0/6 (0.0%)
Category 4 (12)  4(1) 6(3) 2(0) 4/12 (33.3%)
Category 5 (6) 0(0) 0(0) 6 (6) 6/6 (100%)
Total 6 (1) 8(3) 10(6) 10/24 (41.7%)

Fig. 1. This 46-year-old female patient was referred to our hospital with outside FNAB showing highly suspicious for ductal cell malignancy.
Subsequent ultrasound ((a): transverse, (b): longitudinal) performed in our hospital showed a hypoechoic nodule in the Lt. upper central
breast, with relatively well-defined margins but lobulating appearance. This nodule was classified as US BI-RADS category 3. Core biopsy

was performed, and was confirmed as fibroadenomatoid hyperplasia.
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Fig. 2. This 50-year-old female patient was referred to our hospital with malignant outside FNAB results. Subsequent ultrasound ((a): trans-
verse, (b): longitudinal) performed in our hospital showed an irregularly-shaped hypoechoic nodule in the Lt. upper central breast, with
spiculated margins. This nodule was classified as US BI-RADS category 5. Core biopsy was performed, and was confirmed as invasive

ductal carcinoma.
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Positive Predictive Values (PPV) of Fine Needle Aspiration(FNA)
Cytology in Breast Lesions

Jung Hyun Yoon, Min Jung Kim, Eun-Kyung Kim, Hee Jung Moon, Jin Young Kwak,
Ji Youn Kim, Myung Hyun Kim

Department of Radiology & Research Institute of Radiological Science
Severance Hospital, College of Medicine, Yonsei University

Purpose: To evaluate the positive predictive values (PPV) of breast lesions with suspicious or malignant fine
needle aspiration (FNA) cytology.

Materials and Methods: From April 2001 to July 2008, 24 patients (age: 18-60, mean: 42.69 yrs) who had pre-
viously been diagnosed with suspicious FNA cytology were included in our study. Six cases were diag-
nosed as suspicious for malignancy, 8 as atypia, and 10 as malignancy on the outside FNA cytology. We
compared the ultrasonographic(US) findings with the final pathologic results.

Results: Lesions on the breast ultrasound measured from 5-40 mm (mean: 15.6 mm). Among the 24 cases, 6
were diagnosed as category 3, 12 as category 4, and 6 as category 5. Ten (41.7%) of the 24 lesions were
confirmed as malignancy. One (16.7%) of the 6 cases diagnosed as suspicious for malignancy on outside
FNA was confirmed as malignant. Three (37.5%) of 8 cases with atypia on FNA and 6 (60.0%) of 10 cases
with malignant FNA were confirmed as malignant. All 6 cases diagnosed as category 3 were confirmed as
benign lesions, 3 cases (25.0%) of the 12 category 4 lesions were confirmed as malignancy (33.3%), and
all 6 cases diagnosed as category 5 were confirmed as malignancy (100%).

Conclusion: Fine needle aspiration cytology of the breast has a positive predictive value of 41.7%, which
brings caution in the patient’s diagnosis and further treatment. If the imaging findings are not highly sug-
gestive of malignancy, additional biopsy is recommended.
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