’ '.) | J Korean Soc Radiol 2020;81(1):147-156 cHe |_0:| A |_2| Ok |_i| = |
- O O |

o | Original Article  https://doi.org/10.3348/jksr.2020.81.1.147
s PISSN 1738-2637 / elSSN 2288-2928

D . . V l f CY F RA Rec'eived November 21,2018
lagnostic Value o R
*Corresponding author

21-1 Measurement in Fine-

Department of Radiology,
Severance Hospital,

Needle Aspiration Washouts S
for Detection of Axillary
Recurrence in Postoperative e

E-mail mines@yuhs.ac

Breast Cancer Patients

distributed under the terms of
OHIOF AA S O 2 7 HF C ol o the Creative Commons Attribu-
1T OI- O T = 70_ —I-||9|- IZ!E = IH = I|_I I_I-O.” MO-IA-I —‘l tion Non-Commercial License

* o o C (https://creativecommons.org/
O |A-” E!*-”EI _II-I CYFRA 21_1—" xI_I I_I-I_-II 7|-X| licenses/by-nc/4.0) which permits
unrestricted non-commercial
use, distribution, and reproduc-
So Yeon Won, MD 2, Eun-Kyung Kim, MD (2, Hee Jung Moon, MD (2] tion in any medium, provided the

Jung Hyun Yoon, MD (2, Vivian Youngjean Park, MD (2, Min Jung Kim, MD* original work is properly cited.

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

ORCID iDs
So Yeon Won
https://
orcid.org/0000-0003-0570-3365
Purpose The objective of this study was to evaluate the diagnostic value and threshold levels of Eun-Kyung Kim
. ) i i . . https://
cytokeratin fragment 21-1 (C\'(FRA 21-1)in f’lne needle asplratlor? (FNA) washouts for detection of orcid org/0000-0002-3368-5013
lymph node (LN) recurrence in postoperative breast cancer patients. Hee Jung Moon
Materials and Methods FNA cytological assessments and CYFRA 21-1 measurement in FNA https://
washouts were performed for 64 axillary LNs suspicious for recurrence in 64 post-operative breast j)lrjcnu;1.3;%23(22—5)002—5643-5885
cancer patients. Final diagnosis was made on the basis of FNA cytology and follow-up data over https://
at least 2 years. The concentration of CYFRA 21-1 was compared between recurrent LNs and be- orcid.org/0000-0002-2100-3513
nign LNs. Diagnostic performance and cut-off value were evaluated using a receiver operating X't‘t’;sr.‘/\/{oungjea” Park
characteristic curve. orcid.org/0000-0002-5135-4058
Results Regardless of the non-diagnostic results, the median concentration of CYFRA 21-1 in re- Min Jung Kim
https://

current 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 pre-
dictive value, and accuracy of CYFRA 21-1 for LN recurrence were 90.9%, 100%, 100%, 98.1%,
and 98.4%, respectively.

Conclusion Measurement of CYFRA 21-1 concentration from ultrasound-guided FNA biopsy as-
pirates 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 diag-
nosis of axillary LN recurrence in post-operative breast cancer patients.
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Z 647 Aol g gkt Wielst el Mo A (invasive ductal carcinoma, n =
54), -F2b ]t (ductal carcinoma in situ, n = 2), -5 %% (papillary carcinoma, n = 3), 44
- (mucinous carcinoma, n = 2), #=E(tubular carcinoma, n = 1), mixed ductal and lobu-
lar carcinoma (n = 1)°]tHTable 1). 2t T Ao that n A SAAMZHAES 53l & 64752
2AF 5 1180] A Jod 410l M A Hod = FTEglom 123 E5wAlEE Al
AtoflA] BIZITHA A7 Ugit), o] 2782 HHAl AR nAI SR8, 132 AAl] A ellA
P Aol el om Y] 972 FAHAH4~8 )0l A 1S} glo] wEE o] g o
2 A AR B
EETMEZAL Z1E H|TO0| = ZHFo 24
A ejet 2 (19.8 £ 7.9)9] A7|= SAK SR FofushA| F/d k= (9.8 £5.3)
o 2] YEHSTH(p < 0.001) (Table 1). Z2{ut ot = 5o b 4 frere] He]4] el
4 sz SR AR R Fonlgh 2bo] 7} g11tH(p = 1.000, p = 0.159). CYFRA 21-19] &1tk
2 A Heb T A T1:5(225.8 ng/mL, AHES]4 3.5~501.0 ng/mL)o] /3 At 1E(0.6
Table 1. Comparison of Characteristics between the Benign and Recurrent LN Groups
Benign Including Benign Excluding
Non-Diagnostic Non-Dignostic Recurrence (n=11)  p-Value' p-Value®
Result* (n=53) Result® (n=41)
Size (mm) 9.8+53 10.5£56 19879 <0.001 <0.001
Operation type 0.159 0.251
BCS 17/53(32.1) 13/41 (31.7) 1/11(9.1)
™ 36/53 (67.9) 28/41 (68.3) 10/11(90.9)
Pathology type 1.000 1.000
IDC 44/53 (83.0) 35/41 (87.5) 10/11 (90.9)
DCIS 2/53(3.8) 1/41(2.5) 0/11(0.0)
Mucinous carcinoma 2/53(3.8) 1/41(2.5) 0/11 (0.0)
Mixed ductal and lobular carcinoma 1/53(1.9) 1/41(2.5) 0/11(0.0)
Papillary carcinoma 2/53(3.8) 1/41 (2.5) 0/11 (0.0)
Tubular carcinoma 1/53(1.9) 1/41(2.5) 0/11(0.0)
N/A 1/53 (1.9) 1/41(2.5) 1/11(9.1)
CYFRA21-1 (ng/mL) <0.001 <0.001
Median (IQR) 0.6 (0.5-0.8) 0.6 (0.5-0.8) 225.8 (3.5-501.0)
Mean £ SD 0.7£0.2 0.6£0.3 962.7 £ 1720.4

Data are n (%), median (IQR), or mean =% SD values.

*LNs with non-diagnostic results in FNA were considered as benign LNs.

TLNs with non-diagnostic results in FNA were excluded.

¥p-value for comparison between Benign* and recurrence.

S 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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ng/mL, ARE2]4= 0.5~0.8 ng/mL)ell Hlal SAA & Foln|atA =3tthp < 0.001) (Fig. 1). 11
7He] 2k o] d-2 oA A2 CYFRA 21-12] H9j= 1.1~4923.0 ng/mLo|loH, &
43k 225.8 ng/mLATh MlZZI AL A] OOW_E T H 53709] T Aojja] A2 oMM Y
CYFRA 21-19] §19}+= 0.2~1.5 ng/mLA 0™ F7HE2 0.6 ng/mLAtt. 2|E zItho] tfst CYFRA
21-19] 50| th$k ROC FA1E o|-&-5tod %*;‘6_ A3t H-9k 2t 7] 1.6 ng/mLATHFig.
2). o] 7%= A8slole wl pARERAAEZLA A A gz ek 11700) A J=d
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A70] Ugtth(Table 2). MZAANA /4 Fxdg ke 53702] "z F 53704 25
CYFRA 21-1 AllIA] 273 (negative) 4271 BTt AUCE 0.9970]| 1t} RIZH == 90.9%, E°
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Fig. 1. Concentration of CYFRA 21-1
in FNA washouts from benign and re- 0
. T T
current axillary lymph nodes. Benign Recurrence
CYFRA 21-1 = cytokeratin fragment FNA cytology

21-1, FNA =fine-needle aspiration

ROC curve
1.0
|
0.8
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=
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Fig. 2. ROC curve of CYFRA21-1con- | & 0.4
centration for detecting recurrent ax-
illary LNs when LNs with non-diag-
nostic results (n = 12) in fine-needle 021
aspiration were considered as benign
LNs. 0.0 ‘ \ \ w w
CYFRA 21-1 = cytokeratin fragment 0.0 0.2 0.4 0.6 0.8 1.0
21-1, LN = lymph node, ROC = receiv- L-specificity

er operating characteristics curve

https://doi.org/10.3348/jksr.2020.81.1.147 151



ORI I X2k TWILO| A MIEIM|ZH CYFRA 21-12| R84

Table 2. Correlation of FNA Cytology Findings for Axillary LNs to the Concentration of CYFRA 21-1

CYFRA 21-1 (ng/mL)

FNA - — Total
Negative Positive
64 recurrent or benign LNs
Benign LN including non-diagnostic result* 53(100.0) 0(0.0) 53
Metastasis 1(9.0) 10 (90.9) 11
52 recurrent or benign LNs
Bening LN excluding non-diagnostic result 41(100.0) 0(0.0) 41
Metastasis 1(9.0) 10 (90.9) 11

Data are n (%) values.

*LNs with non-diagnostic results in FNA were considered as benign LNs.

TLNs with non-diagnostic results in FNA were excluded.

CYFRA 21-1 = cytokeratin fragment 21-1, FNA = fine-needle aspiration, LN = lymph node

Table 3. Diagnostic Performance of CYFRA 21-1 Concentration at the Cut-Off Level

64 Recurrent or Benign LN Including
Non-Diagnostic Result*

52 Recurrent or Bening LN Excluding
Non-Diagnostic Result"

Sensitivity 90.9 (10/11) 90.9 (10/11)
Specificity 100.0 (53/53) 100.0 (41/41)
PPV 100.0 (10/10) 100.0 (10/10)
NPV 98.1 (53/54) 97.6 (41/42)
Accuracy 98.4 (63/64) 98.1(51/52)

Raw 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 pre-
dictive value, PPV = positive predictive value

)

a1 915792 1.9%ATHTable 3). 2ibd = Adro] o] &0 AJeyat mA MZAALIA =
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