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Intraoperative Examination of Sentinel Lymph
Nodes Using Rapid Cytokeratin Immunohisto-
chemical Staining in Breast Cancer Patients

Il Kyun Lee, Joon Jeong, Hang-Seok Chang, Byeong-Woo
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,
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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
Furel ZAYZN, SHYEHAL A%

sthoi A

Al

A Ehof:

=
S
o of %]

M

T

ol
>
¥o, ot
Ir I
i)
o=
)
i)
rlo
12
o
4z
ot
=
i)
2
o
o &
1z

o M

1> 12

No
o b
o2 a
et ofy

abs
>
o
ox
S

Y
2 o

dlo
oX,
o
32 ok
A
X |o
it

=
&
U oo

°

2
X
>

N
Kl
o BN
N
@ O FN
W~ Jo lo o
ot o o iz 3L

o ri
(| ot g

o 22

3
e
2

RN rr
ok

)
ofN
N
N
P

lo ok
rzﬁ

o (1 S

(&
-

[ 2> Y o oo
oo it ol &
o~
>
I 8 o xo o F
H re, iy -
ol

i
o
z 2
N
kl
0
3

o,
N
ox
oL
lo
e
fo



Q| : Sulot 5

ore e

=
el
>
1
£

£ % Ranid Cvtokeratin M atst QMU S oot ZAg=ZAo HIit 155

A AT @A AHEEI e FE T AAIEZEY ¥
7} Wi © 2 = Hematoxylin-Eosin (H&E)S 4 52 dH 7
A} (frozen section examination)®] FE o]&E 1 lon
7 9o = AlEZITo] gt o] F 7kA] W] 7HA]
dxdd gt & T A9 Fgx e s Es vF
A BaEal glon, 3 §4e] H&E s24x4 d9
A AAFZAY mA el el F3FH ol
Xt & AZAEEe BG4 AHE Hole AF
7} ol F7t Fes ] A% e T AAEZAEY

Cytokeratin (CK) W ¥x23}3} ¢ 41*H(immunohistoche-
mistry; THC)S 3}2} ¥
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2002 129 5E 20033 8Y7HA AAMthstw o 3}ofet
FeAEdagA Qe Fgoz YAt FAE O
Fog stk olg A Jhed 5 Yo FES
wo gAYo] Qe A}, F 538t S AP 3a)
AA AAES T3 Y-S A9 v 3, g
A Fxte AQstg o, dHe R Aot
Zgo] Hol7l YlE Tl & T2 #4< 32 = 42HA 7
APZAE Aol AdH 3859 Ayt 2 A &

4 A 247 oWl 30 MBq (0.8 mCi)e Tc-99 m
antimony trisulfide colloidE 1 ml9] A2 A 52 3435}
o 8= f] &5 T 33d WA 47l A
% Th(subareolar, intradermal injection). A} & Z+v} 7l 2}
Z o] &3}e] A5 (anteroposterior view), =*(lateral view)
Hrzdes Adste FA-zAe] E4 ARE IRlst
Gt = Alde Zvbd 71ZE7](Navigator Gamma Guid-
ance system, USSC)Z o]-&3le] A =4S ghalsle] 7}
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Rapid CK-THCE A2 Labeled Streptavidin-Biotin
(Zymed Laboratory, South San Francisco, CA)°. 2
2ol Attt

H&E 572 AH AAA 402 #A-E A
o] 3 275 247 sum TS AHoE z}
&EEfol=o 3 Ao Td T 21
Hybg opAlEel 283 1 ¥ thA] 2™ Tris- Buff-
ered Saline (TBS)ll 3033t A% - &ehol=e WAL
Astas FAEE AASY] 96 3% H2028.2 283t
A3k, TBSO thA] 3027 Ald & Tl x]-gde 2
2 Agetd. XA Cytokeratin (Monoclonal, 1 : 50,
Novocastra Lab. Newcastle, UK)*] 2] & Ao A 5E7F ¥H-&-
Ao, dxEA g $ TBSE AlHsta 24 344
Streptavidin-HRPZ Aol Z}2} 28-71¢] wk-g-2 M3
A& A Tt Diamminobenzidene (DAKO, Carpinteria,
CA)Z A3 3 Hematoxylin®. 2 thEzFMS Aldstw
g5, 59, 54AES A A48 Rapid CK-IHC
o] 28 5E AIZHS oF 204 0] A THTable 1).
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Table 1. Protocol for rapid cytokeratin immunostaining of frozen
sections

. Fixation in acetone 2 min
. Air dry—Buffer

. 3% H202 2 min

Washing

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

. Apply biotinylated antibody* 2 min
. Washing

. Streptavidin-HRP* 2 min
. Washing

. Color development with DAB

. Counter staining with hematoxylin
14. Alcohol — Xylene — Mounting

p—
— O W0 0 NN R W~

—_
S}

1~2 min

—_
w

*Cap-Plus Kit, Zymed, San Francisco, CA; ! Cytokeratin (PAN),
1 : 50, Newcastle, UK.



% T H&E TFHAZAAANA 402 #AHHE A
drdel 3x7te] H2 B9E 10% 2T 143}
of getd 502 Iujsiqcth 7t gt B9 g
d zZd gste 4um FAZ 284S AL0 2 A
he] ZAHEZAG 25 649 A% AUS s 44
o] E5oA 134 F 382 B4 HEE E4S A8

[e]

&3 U A] 33 CKIHCHA S Al8atdet. vlA & o]
o] AJolE 6" AICC (American Joint Committee on Cancer)

Cancer StagingZ 3} th.(7)

5 SAEH

tio

PN
T
3

pul

& % rapid CK-IHC #4W 9| & d& 4

FTEAAA A oste] F4A <] H&E &
1 74A e} vl 3ke] 29X (True Positive: TP), 21241 (True
Negative: TN), ¥ +7J(False Negative: FN), = 9 4
(False Positive: FP)©. 2 7 3}f, 717 = (sensitivity: TP/TP
+FN), E-o]=(specificity: TN/TN+FP),
TP+TN/TP+FP+TN+FN), % %A = (true-positive  value:
TP/TP+FP) 18|31 Z &4 T (true-negative value: TN/TN+
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Table 2. Characteristics of primary tumor (n=38)

Characteristics Number %
Tla 2 52
Tlb 3 79
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)©] 3278 (84.2%)2. 2 7} Zk
o, ZHAA 9E(mucinous carcinoma)©] 3% (7.9%), 2
] & (medullary carcinoma)©] 19H(2.6%), A3 4=
(cribriform carcinoma)©] 1% (2.6%), 43 % (lobular carci-
noma)©| 178(2.6%)°] 1 tH(Table 2).
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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(-)/rapid THC(-)
Positive 8
H&E(+)
H&E(-)/rapid THC(+) 4

*One case: converted into positive in permanent IHC (micro-
metastasis). SLN = sentinel lymph node; IHC = 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 (EN)* 51 (TN)
Rapid CK Positive 8 (TP) 0 (FP)
Negative 1 EN)' 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
. . Lt . .

= 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-IHC stain, x400). (C) There are no tumor cells in H&E staining (H&E stain, x400). D. Clusters of tumor
cells were noted only in the rapid CK-IHC staining and this case diagnosed as micrometastasis (rapid CK-IHC stain, %200).

7t
MN(133%) R, o] 871 FollA 4719 FHA| g o] H&E
FAZA AL E Aol Aol rapid CK-IHC &
2 z3 AAbl A FAow AdFQ) L3 H&E I
¥} rapid CK-IHCEA EFo|x o] SAoIdoy A%
AAL B3 9T 27 CKIHCEM A mAAcl2 7
d A gz Ao] 17] UATHTable 3, 4). Rapid CK-IHCO A]
Aol Fgoz H3E TAHZAY ) 7hed 2he
H&E 94 FAxZ AHgA 9 FA- IR, U= 2
o= H&E @Aoll A Holz] ek mAl o] thFig. 1).

A& HUS B A7 AAAERE VFeE & F
% % rapid CK-IHCEAWH S o] & 7A gz Bt 2
F= FY%A(True Positive)©] 87, -4 (True Negative)©]
5170, $157d(False Negative)©] 17§ H.2.H, 9] %~d(False Pos-
itive)> SIATE E3F 95% A FH TN U= 88.98%,
EolxE 100%, BE}EE 9833%9oH A4 e

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% % TH(Table 4, 5).
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