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Intraoperative Examination of Sentinel Lymph
Nodes Using Rapid Cytokeratin Immunohisto-
chemical Staining in Breast Cancer Patients
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Park, Woo Hee Jung', Soon Won Hong', Ki Keun Oh’, Yong
Hoon Ryu’ and Hy-De Lee

Departments of Surgery, 'Pathology, *Radiology and *Nuclear
Medicine, Yonsei University College of Medicine, Seoul, Korea

Purpose: Sentinel lymph node (SLN) biopsy has become a
new standard procedure in the treatment of patients with
early breast cancer. Furthermore, many institutions have
begun offering the sentinel lymph node biopsy without
simultaneous axillary dissection as a possible standard
procedure when the SLN was free from tumors. For ap-
propriate intraoperative decision making on the presence of
cancer cells in axillary lymph nodes, a fast and accurate
method to assess the SLN is required. The authors per-
formed a prospective investigation of the relative merits of
rapid cytokeratin immunohistochemical (IHC) staining of the
SLN removed during the operations of breast cancer
patients.

Methods: Between December 2002 and August 2003, 38
patients with T1and T2 breast cancer were enrolled after
undergoing successful sentinel lymph node biopsy. A total
of 60 sentinel lymph nodes (mean number, 1.58) were
biopsied and first examined by hematoxylin-eosin (H&E)
staining. All the tumor free sentinel lymph nodes by H&E
stained section were immunostained for cytokeratin using a

rapid immunohistochemical assay (Cytokeratin (PAN), 1 : 50,
YA} o), AgA T EFF 14692
® 135270 AANE 2 oFe GEA R AnS)
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Newcastle, UK) during the operation. Finally, the sentinel
lymph nodes were submitted for paraffin embedding and
serial section after surgery. Both H&E stained and cyto-
keratin  immunostained sections were also performed.
Results: This technique has a turnaround time of less than
20 minutes during the operation. Rapid IHC staining revealed
4 positive sentinel lymph nodes that were negative for
metastasis by H&E staining. Among these false negative 4
cases, two cases had problems with the frozen section of
H&E staining and the other 2 cases had problems due to
micrometastasis. This study showed a sensitivity of 88.89%,
a specificity of 100%, an accuracy of 98.33%, and a negative
predictive value of 98.08%. The false-negative case (1 of
52), which was negative on H&E staining and rapid IHC
staining during the operation, was disclosed as positive only
after a serial permanent section examination with IHC stain.
Conclusion: The introperative examination of sentinel lymph
nodes is a highly accurate and effective way of predicting
the axillary lymph node status of patients with breast
cancers. This may be a promising technique in deciding
whether to spare axillary lymph node dissection for the
patient in the operating room. (Journal of Korean Breast
Cancer Society 2004;7:154-160)

Key Words: Breast cancer, Sentinel lymph node, Frozen
section, Rapid immunohistochemistry, Cytokeratin
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A Hock @4 AL dE TF T A
7} HhH] © 2 = Hematoxylin-Eosin (H&E)<3 4
A (frozen section examination)o] & o] &
2 sjol) £ AEATHE] Yek o] F A
Qzge| o % Ad] ARES A4S
slA BRasa 9o, Wik 2ol H&E &
ANge AADEAL vAHolel Aol Haf
Foha B A ZAGH
gt 27} 248 sl 9
A7 e Edel A7) Sek@)

Cytokeratin (CK) of 2213} o A (immunohistoche-
mistry; THO)S: 32}l zAg el A
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z 22 WadA AA Ao g dA-el it 3t
Ak, # o) rapid CK-IHCE o] §3led ¢ Z 744 A=
A9 Aol AdE A7 AFEo] £MHDL ol (4-6)
AAEE Tl Agos HEE 94 5244 24
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2) HAEZE MA

4% A 247 o|ell 30 MBq (0.8 mCi)¢] Tc-99 m
antimony trisulfide colloidZ 1 mle} AJg| AATE B Al
of gz ke £8 290 37ul WA 4Tulel FA
ol th(subareolar, intradermal injection). A} ¥ Zhul 7hel|2}
2 o] &slo] Al anteroposterior view), Zt(lateral view)
A zeie s Adstol FAULAS FA I8 E Hle
et FE AolE il A% 7](Navigator Gamma Guid-
ance system, USSC)Z o] fsfo] ZHARZAS gzto] 7}
A o AR Hole AZAE AAllgler, A
Hol2 Zluld AZ7|2 oAl #Q1gk F A" dZAS

PARZAZ HEE §7 A% A4 1 rapid CK-IHC A%
Aesigieh. AAE AAREAL 4 QAT AF 1587
(1~aMgish B Az FYe 429 stk

3) Rapid CK-IHC &AM

4
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A%l 7HA FZAL 35 R g 5 ZH7he] z7bel e
o} e} 24°Cofl A T2 HHE ® 4

QA Eo BLA Ho| JEE BAY W, FHLE
ARE A9 mpid CKIHCRAE Adeich. $2 4%
% e 27k 10% 2%l aAeGlh

Rapid CK-THC] M- Labeled Streptavidin-Biotin% 4™
(Zymed Laboratory, South San Francisco, CA)2.5 &y
o] Alseksl.

H&E B4 AW AN $4o2 249 4AYZA
o 3 274 A7t sum FAS AReE AT F 2%
Zalo|mof] 11 Aol Hel & 2HAg A ¥F
B3y opA| Bl 287 4 $F cbA] Wt Tris- Buff-
ered Saline (TBS)ol| 3027 AlH ¥ &efo| 5z HAA 3}
A E A BAEE AAB7] Y8l 3% H2020.8 257
Helohs, TBS ThA| 30270 AH F AR gl 2
2 Zglskel. 98k Cytokeratin  (Monoclonal, 150,
Novocastra Lab. Newcastle, UK)X 2| = Aol 4] SE7F w5
AZod, dxgA A2l ¥ TBSE AlHsta 22 A g
Streptavidin-HRP & Aol ] 7+z} 28-7ke] wh-g-ah AA 3}
AS #AA )& Diamminobenzidene (DAKO, Carpinteria,
CA)E kA3l & Hematoxylin©. & gz Mg AFslar
g, B, 2olvbgg AX 7A7skelvh. Rapid CK-IHC
Aol £95E A7 oF 205-0]9Ark(Table D).
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Table 1. Protocol for rapid cytokeratin immunostaining of frozen
sections

. Fixation in acetone 2 min
. Air dry—Bufter

. 3% H202 2 min

. Washing

. Normal blocking sol.* 2 min
Primary antibodyT 4~5 min
. Washing

. Apply biotinylated antibody* 2 min
. Washing

. Streptavidin-HRP* 2 min
. Washing

. Color development with DAB

. Counter staining with hematoxylin

—_—
— O O 0 NN kW

1~2 min

—_ =
[SVIN S ]

14. Alcohol — Xylene — Mounting

*Cap-Plus Kit, Zymed, San Francisco, CA; TCytokeratin (PAN),
1 : 50, Newcastle, UK.
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F% F HXE SAZAZAANA SH oz AR5 7H4
FLAY 3279 e H9lE 10% T2 s THe
of gl BEog Tujslgic) 7t vletl BE29 HE
A 2ol tiste] 4um FAZ 24% Aoz Arkelo]
o] RHAQZAY B 6ael A% AAE MED A7t

% 34 B4HQ HEE 142 Ay

]
S UelA) 328 CKIHCRAE Alsstelet. ol ae]
9] Ao 6" AICC (American Joint Committee on Cancer)
Cancer Staging® 3}9ith.(7)

5 SHEN

S % rapid CKIHC 499l 4848 24 A
5% AT Asbo] SJelo] EAe) HEE £z
A7 AS}F Bl slo] A okA (True Positive: TP), -S4 (True
Negative: TN), 9] -3-4J(False Negative: FN), T ¢]ckA]
(False Positive: FP)2. & L5-3}o], ¥l 7-% (sensitivity: TP/TP
+FN), E-o]Z(specificity: TN/TN+FP), A 3} S (accuracy:
TP+TN/TP+FP+TN+FN), 7k % (true-positive  value;
TP/TP+FP) 18]35 %Al % (true-negative value: TN/TN +
FNE Felglen, o] w7l Mg 95% Azt
Diamond method(8)& o] &-&}o] AAks}dc).

Z o}

e 22k 389 0] FF Lholi= 45.64(25~59A) P L |
A o34l 23%(60.5%) #H7 F A o] 158 (39.5%)0]
» 27(579%)0] FHREES ALt HEA
gAe] Fekel =)= HF 1.89 em (0.5~4.7 cm)
i, TH 714 Tlad 29, T2biE 39, Tlcit 239, T2 10
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Table 2. Characteristics of primary tumor (n=38)

Characteristics Number %
Tla 2 52
Tlb 3 7.9
Tlc 23 60.5
T2 10 26.3

Histology
Ductal 32 84.2
Mucinous 3 7.9
Medullary 1 2.6
Cribiform 1 2.6
Lobular 1 2.6

(infiltrating ductal carcinoma)o} 327 (84.2%)0.2 7}z ukok
onl, HNA rE(mucinous carcinoma)o] 3% (7.9%), 42
A SE(medullary carcinoma)o] 1% (2.6%), AHAFA ol
{cribriform carcinoma)©o] 1% (2.6%), 43 ¢FE(lobular carci-
nomajo| 17(2.6%)o] ¢l tHTable 2).

AALZA Aol 289 A7H2 208 o on, o
29 227 108 ool AAEgen, $4 & 74
HzAdo] 249y Ak A G} $HEE
4o Y= Fholl o] Folr). AAH FAY=A
o F Mee ONE 33} ddd AF 158701 ~47M)7}
A =P evl 607 ZF AelRel 91xstn Qlglon W)
T HEZA FollA WA ol QY £ F 24 4

Table 3. Characteristics of sentinel lymph nodes (SLN)

Characteristics Number
Total No. of dissected SLN 60
Total No. of patients 38
Mean No. of dissected SLN (range) 1.58 (1~4)
Location of SLN
Axillary basin 60
Internal mammary basin 0
Metastatic status of SLN on frozen section
Negative 52%
H&E(—)frapid THC(—)
Positive 8
H&E(+)
H&E(— )/rapid THC(+) 4

*One case: converted into positive in permanent IHC (micro-
metastasis). SLN = sentinel lymph node; THC = immunohistochem-
ical staining.

Table 4. Efficacy of intraoperative examination of SLN compared
with definitive postoperative evaluation

Definitive histologic workup

Positive Negative
H&E Positive 4 (TP) 0 (FP)
Negative 5 (FN)* 51 (TN)
Rapid CK Positive 8 (TP) 0 (FP)
Negative 1 ENT 51 (TN)
No. of SLN 9 51

SLN = sentinel lymph node; CK = cytokeratin: TP = true-positive
results; FP = false-positive results; FN = false-negative results; TN
= true-negative results. *3 micometastasis; |1 micrometastasis.



Fig. 1. Microscopic finding of sentinel lymph node. (A) Macrometastasis is missed in routine H&E staining. It is considered as aggregates
of histiocytes (H&E stain, x400). (B) There are positive cells in the rapid CK-IHC staining and initial diagnosis is converted into
metastasis (rapid CK-THC stain, x400). (C) There are no tumor cells in H&E staining (H&E stain, X 400). D. Clusters of tumor
cells were noted only in the rapid CK-THC staining and this case diagnosed as micrometastasis (rapid CK-IHC stain, % 200).

o,
N

A HH&ES} rapid CK-IHO)el| A o] g4z fAxl 2
A ZA L 5270(86.7%)H .2, Ko A AAR-ZA 8
M(13.3%). 21, o] 87 FollA] 4] A7 £ o] HKE
SAzA AA A E Aol g4 ol 21} rapid CK-IHC &
A =2 HAAA FA oz A= ek ek HEE 4
7 rapid CK-THCRHA RFollA Ho] SAelglert A&
ARG B3 o7 27 CKIHCHMNA w A2 3
5 A EZA ] 17] 9 gltH(Table 3, 4). Rapid CK-THCel| A
Ho| eFoz AE FAHZAL 4N JHEdl 2Me
H&E o34 T4 z7 A4 Aol en, ] 2
¥ H&E 1ol 4] Holz| ¢kokwd ml Al Hol$irhFig. 1).

A4 AL BU 4T ZAAAARE FoR B &
% % rapid CK-IHC] A& o] 8¢t A=A ] 37t 4
= A kA (True Positive)o] 871, -84l (True Negative)o]
517), 9]-8-Al(False Negative)o] 1704.2, $]9kA) (False Pos-
itive) S gAgich E3 95% Al FIHlA] HIZEL 88.98%,

Eo|xi 100%, ATEE 0833%%on LA JERE

Table 5. Calculated efficacy parameters and corresponding 95% CI
for the rapid immunostaining of SLN

Parameter % value 95% CI
Sensitivity 88.89 56~98
Specificity 100 93~100
Accuracy 98.33 91~99
TP value 100 67~ 100
TN value 98.08 90~99

95%CI = 95% confidence interval; SLN = sentinel lymph node;
TP = true-positive; TN = true-negative.

98.08% 9 tH(Table 4, 5).
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