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Abstract
PurposeThe objective of this study was to evaluate the diagnostic value and threshold levels of cytokeratin fragment 21-1 (CYFRA 21-1) in fine-needle aspiration (FNA) washouts for detection of lymph node (LN) recurrence in postoperative breast cancer patients.

Materials and MethodsFNA cytological assessments and CYFRA 21-1 measurement in FNA washouts were performed for 64 axillary LNs suspicious for recurrence in 64 post-operative breast cancer patients. Final diagnosis was made on the basis of FNA cytology and follow-up data over at least 2 years. The concentration of CYFRA 21-1 was compared between recurrent LNs and benign LNs. Diagnostic performance and cut-off value were evaluated using a receiver operating characteristic curve.

ResultsRegardless of the non-diagnostic results, the median concentration of CYFRA 21-1 in recurrent LNs was significantly higher than that in benign LNs (p < 0.001). The optimal diagnostic cut-off value was 1.6 ng/mL. The sensitivity, specificity, positive predictive value, negative predictive value, and accuracy of CYFRA 21-1 for LN recurrence were 90.9%, 100%, 100%, 98.1%, and 98.4%, respectively.

ConclusionMeasurement of CYFRA 21-1 concentration from ultrasound-guided FNA biopsy aspirates showed excellent diagnostic performance with a cut-off value of 1.6 ng/mL. These results indicate that measurement of CYFRA 21-1 concentration in FNA washouts is useful for the diagnosis of axillary LN recurrence in post-operative breast cancer patients.
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[image: Figure F1 ]Figure 1

Concentration of CYFRA 21-1 in FNA washouts from benign and recurrent axillary lymph nodes.

  CYFRA 21-1 = cytokeratin fragment 21-1, FNA = fine-needle aspiration
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[image: Figure F2 ]Figure 2

ROC curve of CYFRA 21-1 concentration for detecting recurrent axillary LNs when LNs with non-diagnostic results (n = 12) in fine-needle aspiration were considered as benign LNs.

  CYFRA 21-1 = cytokeratin fragment 21-1, LN = lymph node, ROC = receiver operating characteristics curve
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[image: Table  ]Table 1

Comparison of Characteristics between the Benign and Recurrent LN GroupsData are n (%), median (IQR), or mean ± SD values.
*LNs with non-diagnostic results in FNA were considered as benign LNs.
†LNs with non-diagnostic results in FNA were excluded.
‡p-value for comparison between Benign* and recurrence.
§p-value for comparison between Benign† and recurrence.
BCS = breast conserving surgery, CYFRA 21-1 = cytokeratin fragment 21-1, DCIS = ductal carcinoma in situ, FNA = fine-needle aspiration, IDC = invasive ductal carcinoma, IQR = interquartile range, LN = lymph node, N/A = not applicable, SD = standard deviation, TM = total mastectomy
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[image: Table  ]Table 2

Correlation of FNA Cytology Findings for Axillary LNs to the Concentration of CYFRA 21-1Data are n (%) values.
*LNs with non-diagnostic results in FNA were considered as benign LNs.
†LNs with non-diagnostic results in FNA were excluded.
CYFRA 21-1 = cytokeratin fragment 21-1, FNA = fine-needle aspiration, LN = lymph node
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[image: Table  ]Table 3

Diagnostic Performance of CYFRA 21-1 Concentration at the Cut-Off LevelRaw data in parentheses.
*LNs with non-diagnostic results in FNA were considered as benign LNs.
†LNs with non-diagnostic results in FNA were excluded.
CYFRA 21-1 = cytokeratin fragment 21-1, FNA = fine-needle aspiration, LN = lymph node, NPV = negative predictive value, PPV = positive predictive value
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