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A Retrospective Study with Immunohistochemical Analysis
of Axillary Nodal Micrometastasis in Breast Cancer

Hyun-Seog So, M.D., Suck-Hwan Koh, M.D. and Yun-Hwa Kim, M.D.*

Departinents of Surgery and Pathology”, Kyung-Hee University Hospital, Seoul, Korea

Purpose: It is well established that the presence of axillary nodal metastases is the most
important prognostic factor in primary operable breast cancer. However, it has also been shown
that 15-30% of patients without lymph node metastases as assessed by light microscopy have
recurrence within 10 years, In this study, our aim was first to investigate the diagnostic value of
immunohistochemical staining in detecting micrometastases and secondly to correlate their
presence with prognosis (recurrence and survival). Materials and Methods: We retrospectively
analyzed 492 axillary nodes from 49 consecutive node-negative invasive breast cancers treated at
Kyung-Hee University Hospital from 1991 to 1995 with average follow-up of 60.2 (21-100)
months. An additional section of original paraffin blocks was cut and stained by immunohisto-
chemical technique using monoclonal antibodies (AE 1/3 and No.7) to cytokeratin, Results:
Micrometastases with individual cell and cell clusters were readily detected by this technique in
27% of the cases. There were no predictors of micrometastses amng the clinicopathological data
of patients. The presence of micrometastases was not associated with disease-free and overall
survival but loco-regional recurrence rate. Conclusions: A combination of immunohistochemistry
and serial sectioning of axillary lymph node would help evaluate the significance of occult
axillary metastases, Patients with node-negative disease may relapse after many years and
prolonged follow-up is required to establish the role of micrometastases. Such an approach,
together with a search for bone marrow micrometastases and epidemiologic, cilinical, pathologic
andfor biochemical prognostic factors, may serve to identify high risk patients in the presumed
node-negative group. It would provide a rational basis for the selective use of adjuvant therapy.
(Journal of Korean Breast Cancer Society 1999;2:240~250)
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Agak, §19el ofe] Al Wise] BIEE Zhow
e} Fb FAlell Yok A AEe] &
]l ol ofe] X e v ¥ HEN8E
Alsighol 2 Bskar 1yl Ul FHel7} glo] Andwle
745 A, AN A Yle] Al Ass
U= 5 L AT} chakslcl, olE|dl vhakA] ullell
Al FNAHE Hoho] HAL A58 Fheesn AL
& Tolelw Yol Bel Sleigiv} AF7EA ¢
213 ol QAR e =7, e g2 Hel
A%, welthE L7, o], oiERA 423
(estrogen receptor), 2% 7 AHoncogenes) o] YU}
ol A} Yy FHo| o Hiz vy F23 ¥
AR G ATl AEES] HolE Eusta §)
ol o, WelezE Ao el gl Holst
S A3elE ZHeE F 10 A Aol 15-
30%0]HY, o]z wIulA¢) Hematoxylin-eosin (H-E)
ez Nt glxd Holr) glel siriekE §E
Ao w)AHols) Exfsle] o Aoz At
2 el o)l gl w7 ek ghxkel AEE
ofl ede)-& vxiErhe ob7) gads] AiEle] glAlw
vk

olell #jAlE-& H-E dAH o iy Fgkslr] ol
$- A9} gl o) vAAelE AEAE 7|81 Fek
A g A (cyoskeleton) & s Hee g
cytokeratinel] ™l wHEE  thA|(monoclonal anti-
body: MoAb)Z o]-8le] mled 24 3-8 (immunohis-
tochemical:THC) 4.5 AJ3lsle] mjA|dlolE Al
s, mejzA B o Fu gl g wlA
o)z} $kAte] ol e} edgbadol SleAlE Hhelaat
et

CHa &

1901 192E] 19951 129747 7 51470 73]
olu} sl Slstoll Al fehe FIRkEel
A AAE A e 9 F ) A Holv}
gl 499 9] BAbE e R F 4927¢R T 10.0
Ay Rzl g Wz s A Ak
#2re) 4 TS EAER G #4717

2. 593709 21-10071E)y | et

EE HE 945 gdbe|ng o] 34 slgle
™, olu] X2uigle)] 1gH sl Eojl g)E A5
mFA 2 A58 o2 xylene 0.5 g gl sl ¢ &
180%, 95%, 75% Y& FA8og g Aly|a
phosphate buffer saline (PBS)2 ¢+ A]Z1c). o370l
cytokeratin AE1/3 (Boehringer Mannheim, Indiana-
polis, Ind, USA)2} cytokeratin 7 (Dako, Carpinteria,
CA, USA)2] F 714 =H-E-2 3kA|(monoclonal anti-
body: MoAbyE e]&sle] avidin-biotin  complex
{ABC) technique® w¥z=7|3}4} o5 Alsfels]
o}, wdldels Fedvid ow f4eled ubHE 2
mm ©]5-2] HE Hoje] F& Tty AR
Ao sla o] WAsigict

Aol E oY ¢ e ANEUAY] HA=
logistic regression test8 AJgfslgl.on], o|¥ele] of
HAE ¥Wel7) $13l Kaplan-Meier o8 31419
Y ALET 7 AEES Ao, AET
A1) v)iE log-rank testE w}gia, ARIE-2] Xo]
£ ztestE A3slsivt 717 2 p ghel 0.05 wighel

AE SR fog Zlew Ak
2 I

1. HYsleHY AHE

w22 ghet o A2 49v] 9] FhALE Uidez &
492702](2 7 10.071) g1 =& theled AjRs gl
Cytokeratin AE1/3ofl:= 24.5% (12/49)2] $hx}ol| 4]
35% (17/492)2] B EA oFAEE HgF, Cyto
keratin No.7ellx 18.4% (9/49)8] Aol 2.4%
(12/492)8} ©]=A <kAlS-8 Hglrl Cytokeratin
AE1/32} cytokeratin No. 7¢l] <EAle]| okd o o)
¥l 7L 16.8% (8/49)2] 34}, 2.2% (11/492)2] gl =
HollA JEhY I, Cytokeratin AE1/3 EE3 cytokera-
tin No7¢)| olx Aollehe e ¥=a A
26.5% (13/49) 2] EAlellA, 3.7% (13/492)2] # =4
of| 4] vhe}lyle}l Cytokeratin AE1/37} cytokeratin No,
Tiek pgel BA ehtes, & ATl 29
$ 70 RBE A8l o) Adllehz A B9
al A e] 7} gleka kA skeickTable 1, Fig. 1, 2).

RS- 17] 2] §ZAllA(76.9%) P4 olgd.en, 2
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Table 1. Positive Rates of Immunohistochemical Staining

% AEL/3 Both Either
Cases (n=49) 245 (12) 18.4 ( 9) 163 ( 8) 26.5 (13)
LNs* (n=492) 33 {(17) 2.4 (12) 22 (1D 3.7 (18)

* LNs: Lymph nodes.

Fig. 1. Micrometastasis in subcapsular space. Micrometastasis was not indentified in H-E staining (A,B) but
easily identified in THC staining (H-E: Hematoxylin-eosin, IHC: Immunohistochemical).

MTT%), 37M(15.4%)2] LZAHelE kIS ¥elo
U, 470 ol 4l obAe Hel 2E fRlEkTable 2)

2. Clinicopathological details (Table 3)

gake] ol wlAlF el gl T 51141, v]A|
Aol7} U T2 502412 FFellA o)z} gigict
W71l A T, T2, T3+= ulAlAe)7} gl FellA
+ ZHF 74(19.4%), 28o(77.8%), 1o|(2.8%)9) 1,
ol FHe|7} 2= TellAe 26l(15.4%), 104(76.9%),
1e(7.7%) 2 g+ ZellA T2]] ll7} 744 gkt
z= 84 Z(Bloom & Richardson grade)ol] 4] &=

Table 2. Number of Positive Nin 13 Cases

No. of nodes involved

1 2 3
No. of cases 10 1 2
% 76.9 7 15.4

grade 1o] u]AlHo]7} gliz -2 149d(38.9%), v]A)
Aol7} = L 69ll(46.2%)91 31, grade 23= 130
(36.1%), 7¢11(58.4%), grade 3= 9¢{|(26.0%), O«
(0.0%) o]k
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Fig. 2. Micrometastasis in nodal parenchyma. Micrometastasis was not indentified in H-E staining (A.B)
but easily identified in IHC staining (H-E: Hematoxylin-eosin, ITHC: Immunohistochemical).

AERZA FEAle 24U A5 uAAe)zt
gle 2 2341(68.9%), vl e|7F 2= T 94l
(69.2%)°190 1, <FAQ! A9 1341(36.1%), 4l
(30.8%) % dr7ke] Aol= qiick

H7374719] gatell A= v|AAel7} i el 7
S(19.4%), w4017} gk 22 26l|(15.4%)01912,
H 74 % 7] 2] #hAlol| A= 284]|(77.8%), 10:d](76.9%) =
2] okEke] Ael7} gl

‘52 Patey, Auchincloss, conserving 54]-5 A
Yolgom Patey HAe] GollA g 274
(75.0%), 1111(84.6%) 2 717+ ol Aldd H|glrt.

3. DIMIFEO[Q GIFeIxt

}z}e] el4k#}LZ(UICC stage, Bloom & Richard-
son grade, estrogen receptor, menopausal status) g} 11|
Aldolete] AiAIE Fobiy] fste] EALE
3] 7] 54| (logistic regression test)-S A|3¥s}9lc} W 7]

ol T1, T2, T32] u]Xps](odds ratio) 1.000,
1248, 3.3782 W7|7} Fol A5 Fvhkslel Haun
A7 e Aoz Ko, FAHS vl gixdch
(p=0.018, 0.4550). =2]8}3 Z=F(Bloom & Richard-
son grade), Al=EZA $-84] F-F, #7E7] AelEL
A FAAL oulE ehiA] ZslgirkTable 4).

4. WESDQ| 2HA

=4 uARel7l de T2 5 AEES 79.1%
o, ulAddelrt gy 2 824% 2 BAIX R
Felg Zel7t flgrkp=0.6779)(Fig. 3). 51 F4
AEEC QolAE wdAdelrl Sl FellME
68.4%, mlAl-e| 7} gle T 83.2% 2 - F-7hell X}
ol Holth, 44l EAMOE Sl Holrt Y3l
tH(p=0.4234)(Fig. 4).
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Table 3. Clinicopathological Details

Micrometastasis
- " - —  Total (n=49)
Negative (n=26) Positive (n=13)

Mean Age 51.1 50.2 50.9
UICC Stage

pT1 7 (19.3%) 2 (15.4%)

pT2 28 (77.8%) 10 (76.9%)

pT3 1 (2.8%) 1 (7.7%)
Bloom and Richardson Grade

I 14 (38.9%) 6 (46.2%)

2 13 (36.1%) 7 (58.4%)

3 9 (25.0%) 0 ( 0.0%)
Estrogen Receptor

Negative 23 (68.9%) 9 {69.2%)

Positive 13 (36.1%) 4 (30.8%)
Menopause

Pre- 7 (19.4%) 2 (154%)

Post- 28 (77.8%) 10 (76.9%)
Surgery

Patey 27 (75.0%) 11 (84.6%)

Auchincloss 8 (222%) 2 (154%)

Conserving 1 (2.8%) 0 ( 0.0%)

Table 4. Predictors of Micrometastasis
OR* 95% CI’ p

UICC Stage

pT1 1.000

pT2 1.248 0.221-7.047 0.818

pT3 3.378 0:139-82.380 0.4550
Bloom and Richardson Grade

1 1.000

2 1.219 - 0.321-4634 1.219

3 0.000 0.000-999.000 0.9646
Estrogen Receptor

Negative 1.000

Positive 0.765 0.193-3.004 0.7009
Menopause

Pre- 1.000

0.882 0.234-3.328 0.8534

Post-

* OR: odds ratio.
T CL confidence interval.

Logistic regression test
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Tahle 5. Recurrence

Micrometastasis
—_— Total (n=49) (z-test
¢) (n=36) (+) (a=13) b fatest
Loco-regional 0.0% (0) 15.4% (2) 4.1% (2) E)(R -
Systemic 8.3% (3) T7% (1) 8.5% (4 0.946
Total 8.3% (3) 23.1% (3 122% (6) 0.165

Table 6.- Reported Detection Rate, Prognosis and Detection Methods of Micrometastasis

Author Cases DR 0Ss DFS S8 IHC
Pickren'”, 1961 97 2% . - + N
Fisher, et al'®. 1978 78 24% y - + .
Rosen, et al”. 1981 28 32% % - - -
Trojani, et ai'®. 1987 150 14% a -1 - +
Ludwig”. 1990 921 9% + + + -
Chen, et al'”. 1991 80 29% + + . +
de Mascarel, et al'”. 1992 1680 7%* + 4+ + 3
Hainsworth, et al'®. 1993 343 12% - + - +
Tsuchiya, et al'”. 1996 185 10% - . +
McGuckin, et al'®, 1996 208 25% + + + +
Present series 49 27% - - - +

DR: detection rate,

O8: overall survival.
DFS:
88: serial sectioning,

disease-free survival,

IHC: immunohistochemical staining,
* significant in 12 year follow-up
* significant in invasive ductal carcinoma group

* definition of micrometastasis was < 0.5 mm, but other studies were < 2mm,

¥ no significance on OS and DFS$ by immunohistochemical staining, but significant on DFS in invasive ductal

carcinoma group

AFe% 2u]7t glolehp=0.016). A AlH 0l A uk

5. ME=De| 1A
Vel FollAs mlaldelz} gl StollA] 7.7% (1/13), v

A 497 2] hAlell A 69(12.2%)0] Az,
Rz w7k YAR 139014 31 (23.1%), 1|
A F o]zl i 3674} 3w4(12 1%)o] Aakstod n)
AFel7t Gl Tl Aubge] Eghe) aeh) £
Tl FAH 2l glelvhp=0.165). Sl A)
Lol wlAlFlelrL Sl TellA 15.2% (213),
ulAlEle] 7 Sl FellA 0.0% (0/36)E vhelio] o)
AFelrt g Tolld Trd Ahgo] Eglow, %

ol7k QU il A 83% (3/36)8 vhElule] £ o)
BlRslglon], SAF o RE gulrt gdrkp=0.946)
{Table 5).

o

ez en dsh Yma Mot gt A
S 2A 5% F 109 o Agol 15-30%o]0], o]
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Fig. 5. Multiple serial section.

Zlelle v 3714 7hsAel AlAE T Qiek A,
W53 = (internal mammary chains of lymph no-
des) & AEHAL 54, Boko] a4z Ho]

2 75 A, A8bEQl H-E ez Fgkslr)
o]z} g oHe} 2lxgo] A u|AAHo](<2 mm)S g
AepA] Eete g Nof glaAe] el s gee] 4A
Fohi, volrt o2l BabSol Wlzh WAl Aek
(understaged) g 2 24 & F Kz a4 9] tidolA

ARk Zolek,
o} A Mol gl PAAE 44 ¥ 1

| arshelx) g9 WEH XS 2 g oF 1/3
2 EY g e, AEEY g g g
th e 25 el gl=A Holrt gl 3hAlolA
Al3lsls AL Ak slsAde] gl
70-80%2] 3HA}ollA] X8It H 5= Qo Bz
He] Fzkg ul X En)d 5o FAA uiel] A
A e} & AT sl HzaWE 37
afof ek sl . A F et B2 3
Al QAR Y Fokel =7], Fok YEn

Xl-?r(pemumorul lymphatic vessel invasion), ZA%

;:; 1—!— =J1e = &£ %q‘”

Heol YzA2] Ho] o= wl¢ T3 oAFY
Aol ZH?, wlAlHo]7} EAHQ of|FeApzA 9
7HAE 7= Aol tistod= obZ s3] A7 =0
VA k. oleidt mAHelE A% HF(serial
section)-S &Fo] ERF4 @ f(sampling erron)E &
o| 31(Fig. 5), HY =233} Y43 slo] AE 3 7Y

9] ZH& vlAldeleks wdsle] @A &S Eqlow
W AR YA AdelE hgetm, o1 Awte) o
Fohe] AVAE FHslelE mo] AW Fou}
d-2e] ATellA mAldele] @A g 7-32%
lom(Table 6), £ Aollxe] & 8L 27% =
= Holl Feledcl. 1961 Pickren'"”

RHP, F4, SHBRAE A% AR} BASE

T o
HzAE 4

olAkal 361913, Fisher'”9} Ludwig”2] ol tol]
AT Qg Aol S-8317 BA 8 8249747 3

AR siGic) THEE A o] &3 W=z
SHeh A ol 8l BAES 15% ¥4 A2
F ek s a”, Sedmark £ 4] v]4lAe]
o 3l R1ZtE(sensitivity)2} So] E(specificity) S
EUCL S5l 2 2ol FolA v]AlA o) 2] gha]o
RT-PCR (reverse transcriptase-polymerase chain reac-
tion) Wilg o] &shi=ul™ o] we] wodzz] 3y}
g s ZHE7) 100 gkekn Gep? gjopa
(false positive)e] #A|7} gl=|ut ¢+o 2 RT-PCRo]
Y= Wk ohjel Bl FSel A2 ulgol
AG Astel TS B Aol
Z712] QoA oF 20-30%0l14] <He} 2=z
o] u]4Aol % Hasln o] 212}2] ool of
& VA Yk sovt ol B4 Suge | o]
it B-27) % slgeh'?, i Fisher 50 v) 412
ol9] =77} 1.3 mm o]l uwl: &3} #8A
Hol] v]X= ddke] F=A Hol7l 24U w9} )
3t 2 3717} 2 mm o]4be|a Ho) A e —r/P
47 oldo]m odgkS u|xlcia B ygicl o]
sen 59| elqol] 2jshy UMV“"I“ "% ?— 6l
AE gl I4H vyt glAT ¥ 12y o]
71742 AEElE= «IUI— 7}7‘1 char akg)ct

5 & 1
Trojani 502 wejz2she} Aol f848 7
>4

©.

Z spHA 228 B5E 7hekslA] ok AA) 3
Al A= plAldel7t dlFell ofeks FA] gbxub
Invasive ductal carcinoma groupel|A= A&Eg3)} -
W A& odgs Frkw ol Ludwig breast
cancer study group”-& He} LA 9] n]4lAo]7} 1}
B )55 72l on] olsl Bl glolAl 4] Aol
A 74 10 o] & Ade] Rz gelilslx]
27} 5 AESS] ol lofsla, 4 AR}
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w280t g FAol Al o] B4
of|2] widHleje} ArkFoke] oA H(growth fac-
tors, protooncogenes, ploidy) & b7l Hals)o] o}
of| FelAbE 7HA] $HAHE Alsloiol Blolat &gl
De Mascarel %57 ol Aol 2|4 vl4lHolg)
HA7F 222 g i AEE AgS Fd
a2 som, Ween s Qe 2 Hohl vl
o] = Invasive lobular carcinoma groupell A= of]$-3)
o] -2 F£A19E7, Invasive ductat carcinoma groupel)
A Apakollnk 3g-g Fr}a s}iel. Hainsworth 59
£ Mo} G alaFe] 7} ghatbe] Alk-g Pale]
ek sk vlAlde] 8] Held 4 ot 27 ol
u] AEET T AEE A3E Frkx ok
Tsuchiya 572 48} 124 w]pHel7} ghate) o)
Fof| ofg)g FA ghahelar b, T ol fa Aok g
ZA4 240 ) Eatell A 101 AEEo] Al
A& 309%™ olol] Wisto] Yol oF 10%™ 5
GA Rasim, 109 AEge] dRAAE 83%E
Aol 2] 64% B A B sglE’, ole
Adie] fapat Aate fekde] A 54
2] #po] wiEelaki sglek. MeGuekin 58 ol
A o228 s FAlel AlEEte) ]
Aol & Fohloiit o|Zle] gate] A&t FA
Egoll g P wlAlHe|g] 7], At
719 22 FFE A FAREA LJuE A
vhar shgleth. 2 dgtolAl s Ae) glEmA S §
kol ghaboll] wld|Fle]7}h ghate] Aol g3k
XA ek Ao Z el sd AMbEe] Aol
F o Fglck(Table 6). o]2l7de] ofE] qivtell A <l
¢} glEmA o] nAfelz ghAle] g 4 AS
Foll ] ol Fol] vledaiAl ddE vIHE g A
o gaslgick shAut ojiEe ol el A&
ol B2 s #x de A vk

olg|gt vkt AR Qlate] wlAHelE F]IH
ol dlfelalz B 7jolls v Fek Aol @l WA o]
Aol gl sl el Jloi4l AAE 2EH)
o] Folxjo} & 7o), &, RIEAE ol Awat W

A5k A Mg FAel o Bl Hhe

f

2% W 3Hroutine)slo] 71 8 @AES v
s s, $4 Q1 ARE 3l el 2leiA

= shhe] vl ddnle) b 58 o 9z
of ZElx 9 A AHE uk= Ao] HAYr)
P ) wledz3d) ola) whndoll glol A3 of
WA & Aok el E kA A 4)

& ol e e 35} o] FolF ok 8}
Ak, =L Fghe 2 o) £7] wlitel 10
i oldke] Av|Zke] A whghe] ") Wl of
vet mlAlRe] o] z7], vlAlde] B AAe] F e
I, vhE ol QA F, W Foke] =), z2A)Y
A FF, vhol, =B &l 44-Al|(estrogen receptor),
¢ 44} (oncogenes), FRFH 2 ZR- H-F(peritu-
morat lymphatic vessel invasion) Site] T4, —1a)
I 3T Fo] RT-PCRY & o] §3lo] 21 =4 o) o}
Hah g, Faol A% ulAlAe)r} wAEw g
wull, A2 oflFel] o] F3kg F ZQlv)ol ulgt o)
77} "ol & Zelu},

d =

Aok LA S P PRl welzA 8
57 ol 19 odshd vlalAele] WAl 51
BEE, 59 Ty AR AolF RojRA oo}

o] gl dlF AR B gdAT, w4 Ak

& Al mloda 51 of A Hinlg Aol o) &
sk Ad RE3Hroutine)sl i, of 7)ol oigk FF3)
7} o] FojAo} slFvt

Ao} g EA L vl el fgde] AES o)
olzk A SglH o Hull ol olFQlalga &
Al Agdei ke Gl Eage)l el YT A
o|7b gl ) $AtollA AleH o Kz A
ol hg AHsted Bfg F Holvk
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