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The Detection of Micrometastasis in Sentinel Nodes of Breast Cancer
by Reverse Transcriptase-Polymerase Chain Reaction (RT-PCR)

Hai-Lin Park, M.D., Sang-Dal Lee, M.D., Seok-Jin Nam, M.D.
Young-Hyeh Ko, M.D.* and Jung-Hyun Yang, M.D.

Department of General Surgery and *Diagnostic Pathology, Samsung Medical Center,
Sungkyunkwan University School of Medicine, Seoul, Korea

Background: The accurate staging of patients with breast cancer is essential to its management and
prognosis. Sentinel node biopsy appears to offer an alternative to routine axillary lymph node dissection
for staging breast cancer patients. Current method of routine histopathologic analysis of dissected lymph
nodes may be inadequate because up to 30% of patients free of lymph node metastases develop a relapse
in 5 to 10 years. Recently, the development of amplification of MUC1 mRNA and keratin 19 mRNA
by RT-PCR for detection of micrometastases in breast cancer has been shown to be a sensitive and
useful diagnostic method. This study was performed to evaluate the usefulness of MUC1 mRNA and
keratin 19 mRNA markers by RT-PCR to detect micrometastases in frozen sections of sentinel lymph
nodes from breast cancer patients and to identify which histopathologic prognostic factors were related
to RT-PCR detected micrometastases.

Methods: The incidence of axillary micrometastases in 15 sentinel lymph node specimens from 15
patients who underwent breast cancer surgery with sentinel lymphadenectomy was from June 1999 to
July 1999 was studied. Complete axillary dissection was made in all of the patients. Each sentinel lymph
node specimen was examined by hematoxylin and eosin (H&E) staining, immunohistochemical cyto-
keratin (IHC) staining and RT-PCR on adjacent sections to determine the expression of the mRNA tumor
marker of MUCI and keratin 19. All of the dissected lymph nodes were examined by serial sectioning.

Results: Fourteen out of 15 sentinel lymph nodes were histologically negative in usual H&E staining.
Serial sectioning, immunohistochemical (IHC) staining for cytokeratin demonstrated micrometastases in
one, two histologically negative sentinel nodes, respectively, and MUC1 mRNA was detected in all of
them. Of the 12 sentinel lymph nodes that were diagnosed to be devoid of micrometastases by IHC
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and serial sectioning, MUC1 mRNA was expressed in 6 nodes, indicating the presence of micro-
metastases. Micrometastases detected by RT-PCR were significantly correlated with tumor size, expres-
sion of p53 and negative PR in conventionally lymph node-negative staged patients.

Conclusion: The MUC1 mRNA RT-PCR was more sensitive than immunohistochemistry and serial
sectioning for the detection of micrometastases in axillary lymph nodes, but keratin 19 was not specific.
Sentinel lymph node biopsy with RT-PCR is a more useful means of detecting micrometastases and may
have a role in identifying a group of patients who will benefit from earlier adjuvant chemotherapy, but
the prognostic significance must be determined after a longer follow-up.
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() =3 HA: AAvHE APE ¥ isosulfan blue
dye 1% &4 5 mig PeFFe] 9 4 =23 23
G FARE ol&std FAG A <} s~108 A
F Aot ML vlsl FEMoz 445 §
ZHg Ho}l Y Wge 2 FHsA 74 THF-
A AR PZAHE FAPYZAE Az Al
Aok AHE AZAHANA F9) A=A YHEL
F A AR g ol5Estd RFHAPL WEA
HE g0l H&E 47} cytokeratinel] thdh W=
Zhet QJM(AEVAE3)E A st ezt AE el
o3 ¢ o] QRF AL FE VFL effen-
dorff tubeol] Yo} HAM|Aiol] Yol F& FFAIA
RNA $&A7tA4 23ssich A x4 FHEH
AA At 4agle]l 47 HAYZA AAEE Al
B HF AAYPZA AFe HFE 1IN~
3009ck olE A st ¥o HelRlxAel i
100 um 7722 A453A F H&E 94E& A3}
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(2) HMAY== 58 HYM: Cytokeratin 3}H4|(AE1/AE3)
£ o] 83 "o =zZ 33 g8 ABC (avidin biotin
peroxidase complex) 22 AlPsict. FE3w 4
pm $A9 FEwdoz nAHE =2Ag ¢y,
94, g AAZE AR F FAsgidd At
of Ujel4 IS ELE AFAZL ol U4
3158 94l citrate bufferel] Yol FHA A2 71
A7l F 12 gAE 92 1AL 5 ARG
olo} 224 ¥H|9} ABC £Hof] Zt2} 3087t 2847
% 005% 3,3'-diaminobenzidine (DAB)ef|4] A} sL
Meyer #llulE4d2 o2 o= G848 APt

(3) RNAY =@ ZAFZH =3 100~200 mg
=8 FebAd FAAA YA A4t oA A
e & Mol spHA FA 2+ ¥ Trizol reagent 1

mlg H7lsle] oA 5§ Fx sl dojdl
ZZNg 2 ml wbeoll HA FS ¥ 02 mlg chlo-
roforme H7Fslir 1527 vortexE 718k o} A
ol 4 2~387F incubationA] 71t} 4°C YA Ee] 7)o 4
12,000 g8} =2 1587 9 ¥ ANZF tubeol] &
Zo} BB 27 o=t} Isopropyl alcohol 0.5 miE
HA7kslol 4°C ollA] 1087+ whxd & 4°C 12,000 g
9 &£x2 Y4 2AZ oF 4FAL AAs
75% et o 2 washdt & SE7F 7500 g £5 2
AA R A7} Tubeo] 7j&Hell ¥l RNA
AEL §7] %ol Azsl5 DEPC &4 15 plE A
7+ F 55~60°CollA] 108-7} incubationdled —70°C
ol 4 Eaalgict

@) cDNAS| BM: %% RNA 2 ulE AHTo
Y 3 Hexamer (random primer) 1.5 gl, Rnase-Inhibitor
1 L, DEPC H:O 8.5 ulg 4o} 70°CellA] 1087+ kg
A7 oGSl WAL F 25°CollA 1087
ubx| A F el o 7]ef} 1 ple] dNTP, 4 «12] incubation
bufferg Yol 37°Coll A 287F WH-AIZ oFg 1 w19
M-MuLV (Reverse Transcriptase)Z 7}sle] 3 F ub-g-
gHo| 20 plo] H=F =AZ F 37°ColA 1A
ub3-A17]A 70°CellA] 10387 WA]sled W3-8 wixlch

5) ASetE A HHHHRB(Reverse Transcriptase-Poly-
merase Chain Reaction): MUC13} keratin 19 mRNA
9] oligonucleotide primert: Stern$'2% Lugmani -
o] kg A FUstAl A&slgiom Table 13}
7tth. B-actin PCR primers RNASY] £4FJHE #9)
7] 9eted A8sl9ch(Table 1). PCRE FHell 4
7] W e g gtE 2 pl2] cDNAE Y& ¥ 100 mM
Tris, 500 mM KCL (pH 8.3), 25 pM2] sense primer

Table 1. Primers for RT-PCR amplification of MUCI1
mRNA, keratin 19 mRNA, -actin mRNA

Product . ' o
mRNA size (bp) Primers 5°-3
MUC1 288 CGTCGTGGACATTGATGGTACC

GGTACCTCCTCTCACCTCCTCCAA
AGGTGGATTCCGCTCCGGGCA
ATCTTCCTGTCCCTCGAGCA
CACTGTGTTGGCGTACAGGT
TCATCACCATTGGCAATGAG

Keratin 19 460

B-Actin 154
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¢} antisense primer, 10 mM dNTP (Boehringer Mann-
heim Biochemical, Germany), 5 Uful Taq DNA poly-
merase (Boerhinger Mannheim Biochemical, Germany)
£ Yol & 50 p19] ¥k £8-& TFE ¥ mineral oil
2 ubggoe] 4FEE WA 94°Colld 13 de-
naturation(®14)A]71 ¥ Perkin-Elmer DNA thermal
cycleroll A 40 cycles ZF-& A|Psigicd. PCR cycle
Z71:% 94°Coll A 187F WA A7), 60°Cell A 187
annealingdt ©}-g, 72°CellA] 187} primer extensiong&
APstg ond, 35 cycless 2Z F opAg} cyced 72°C
ofl 4 1087 WA FF AEL 1% agarose
gel (AMRESCO agarose, U.S.A), ethidium bromide k-
A Ar|GFed EEldden 100 bp DNA
ladder& size marker® A}-8-3}%icth.

) BHES #4: MUCI mRNA ¥z ¥ejz
84 odlf AAEHY WAoJHE Chisquare test
EAslo] p-vatuer} 0.05 ojstQl HS-oll &7} vt
L BASYE EA program® Y= 9§ SPSSE o]
&3kl

| o}

D fYet 8 AAHZIY (IEFT FYEZ
FOIAM Alg#t MUCI mRNA @8 H|@

1599 S BxelA ALY 1508 BAYE
Wzt 2me] opA alebR AR R MY 2
9] AR Z Ao ] MUCI mRNA RT-PCRE 4|
9 so] MW7) JEACAN HAY AR 1549 A
Bl A2 9ofjolj4] 288 bp fragment2] MUCI mRNA
2Zg 2 4 Jgou A4 AZAAAE YA
%ekvhFig. 1).

2) AAIBEZFO| Cis XN, HAXIY
3, A&%@EE HAIRF MUCL, keratin 19
mRNA RT-PCRQ| H|E

£% H&E 44g o8¢ $4AW AAs 3T
27 A4 WelzARE Mo PP BRI
AlE A LololAl Mol S £AE Hsich F
T 4ZA Age 15McHrange 7~19). FTA A
o] $4o2 HAY B Lol F lelelA A5
A4 Aolglen] ol & Tae 20leld 2Anieist
o3 A Belch WAZANY WAL P4 2
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Fig. 1. Detection of micrometastases in axillary lymph
nodes by RT-PCR amplification of MUC1 mRNA.
Total RNA was extracted from each of 15
sentinel lymph nodes obtained from 15 breast
cancer patients and 2 normal control lymph nodes
obtained from patients with benign axillary dis-
ease. MUCI mRNA expression was detected in
lane 2, 3, 4, 5, 8, 10, 12, 14, 15 sentienl lymph
nodes. No band was detected in lane 1, 6, 7, 9,
11, 13 and control lymph nodes. *CLN: Control
lymph node

H&E staining

|HC staining(AE1/AE3)

Fig. 2. Immunohistochemical (IHC) staining for cytoker-
atin. Routine H&E staining (left) showed negative
lymph nodes metastases but IHC staining (right)
revealed cancer cells in that lymph nodes indi-
cating micrometastasis.

ol 2% MUCI %4 W HBglow wdzzis
HAA SA9 6olloll4] MUCL opAutdg viehdo]
RT-PCRo] wujdHe] Zwtell B& wzkslgch 18
1} keratin 19 mRNAE A ololl4 WEEo] Eojx
7} BA =] skrH(Table 2, 3).
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Table 2. Comparison between histological examination,
immunohistochemical staining, serial sectioning
and RT-PCR in the detection of breast cancer
micrometastasis in axillary sentinel lymph nodes

Patient LoE  THC - Seral ypyn  Keratin

staining staining sectioning -19

1 - - - +
2 + + + + +
3 - + - + +
4 - — - + +
5 - - - + +
6 - - - - +
7 — - - - +
8 - - - + +
9 - - - - +
10 - - - + +
11 - - - ~ +
12 - - - + +
13 - - - - +
14 - + + + +
15 - - - + +

Table 3. Comparison of pathology-negative sentinel ly-
mph nodes evaluated by RT-PCR, serial section-
ing and immunohistochemistry

RT-PCR IHC Serial sectioning

positive  positive with H&E positive

Pathol

athology 1 00g) 1 1
positive

P !

athology ¢ 57, 2 1
negative

Total 9 3 2

3) MUC1 mRNAQ| W@e2 ZICHE D|MIHO|
o} XX|Ha|sH of IRl A

Hejz2 32 EAHL2 pure DCIS 2¢)] &5 MUCI
mRNA -S4 22 oldfHel7l g & + A2
) A &g EHHEE DCIS (DCIS with microinvasion)
1elle} g4 39 84l F 4oflellA] MUCL A&
Hol AFAgelA wlAAe}7l Al Yelgkeyt &
AMeoz 4L dldct AE4 3% F 4L F
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Table 4. Histo-pathologic correlation with the presence of
MUC1 mRNA RT-PCR

No. of patients

p-value
MUC1 (+) MUC (—)
Tumor size (cm) P=0.012
(invasive tumor)
0~1.0 0 3
1.1~20 2 1
2.1~50 6 0
>5 0 0
Histologic type NS
Pure DCIS 0 2
DCIS with focal |
microinvasion
Infiltrating ductal 8 4
carcinoma
Nuclear grade NS
1 0
2 6 5
3 3 1
Histologic grade NS
1 1 0
2 4 3
3 4 3

¢kl A7|17F 1 cm o}3}l9l 3¢ EF MUCI A&
HBHow 1.1 ecm o]4 2 cm o]shE 3¢ & 249}
2.1 cm o}4¢] 6¢f] 25 MUCI }Aoz UAFd
o z77t % FAH2E {A8H4(p=0.012) v
ARelrt HlEst XSS 4 F Ut & B
L 235 8H Hitsol alE vjalde] Hlxele] A
e BAH o2 fo4A4 FRvHTable 4).

4) MUC1 mRNAS| W8z TEHE DjMTO|
o 228 +8H, ARTXIA TH

Progesterone &4 §4(p=0.020)7 p53 H-A#
oFA) (p=0.030)cllol| 4] EAIH o2 {-ofsalA ul Ao
9 =7 EXEE & F UM 21} estrogen F-E-H
1} c-erbB-2 SA=pe] Eal §59} vl aAoelsle] B
A EAH oz §240] 2lslch(Table 5).
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Table 5. Correlation of hormone receptor, oncogene with
the presence of MUC1 mRNA RT-PCR

No. of patients

p-value
MUCI1 (+) MUC (-)
Estrogen receptor NS
Positive 2 2
Negative 6 3
Progesteron receptor
Positive 0
Negative 9 3 P=0.020
p53
Positive 7 2 P=0.036
Negative 1 3
C-erbB-2 NS
Positive 7 2
Negative 2 3
T &

¢t 9 Ax< e WA}t gxE 4ER
3 ALE T AFXE dFY F U HE 84
F LFEe =279 vEol PEH Ho| R
7 88 AZ F shuE olEdm gt
53 fEgBAtolA Heli LA Holofy g
Aol =] AEY BAH-L X859 A dFxHAY
ol A a42A WA deop I AHyE
gl zAeldtE g Jh Fa% 94EE A
geb ey 2 FZA-A 1~2709] AHE e
ol H&E H4& APsle Ao F43HU =2y
23 Achiie gy obfe HAYW g2 yelga
gt g HEH Ho|g AcksA] Bl F4vl
gol 3 30%2] HYYPZAH FA "AelA 5~10
Wl apdele Aoz 4#A giek'™ 19904 Lud-
wigS®7} 1991 GustersonE'"2 FYTAH Ao] LA
28 Ak G2E Yoz AL5HH(serial section-
ing)& Alfetel MHE & A T2 10~30%, 25%
oA mAFe]7t UNSTE Husigia oj#sh WA
HA e FHYZA njaHelrt 07185 ¢
Z71594% X8 4 FUg 3 9de] Hx gl
<& A=At

Trojanis-'"%} LindemannemE-'"-& £} 4L cyto-

keratinoll widt HEE dAME o] &% mig =AY
HAAE Algste] 2183 HAdA 2 vl e)
£ Adstd=ol cytokeratin G| A E2) o] Foll 4
718l FUA LA BolH oz FHEE X
FH4Fz24" 27709 oF¥e] A itk o] F
keatin19% fHgH $Atoll4] OlBE TS P4
AZAl e EAEA Ferti sHEU™ Neville
08 o] HAE Adste] 240089 A F 13%
ol Y=ZA HolZAle] Aoz AHAzEQUctn 3}
et

olglg mAAele] AL WIAE 4Y 2L
ok olugl diFolle JEg A Aoz dBA
gt} Ludwig Breast Cancer Study Group®™& = A
ul Aol BAUW $A-E9] 5 FHzAA 7
AEE 16% L, BAMAES 9% F4LE BEfckx
slv] 2 wlAlde] fAbellA] 5T QA &
%S& Rash

o] % g FHdA ulAHAele dFH JAE
AAsa wldlHe] ko) FaAdd dads A4
sta glon) HHZHQ HAZ QAo 94 Hilo
d4H Hgo) 7heHA E3NY M & ol
BT 15~2009 00 Fohe A HeP Z Aol ofl =
A=A HJAY dEBHE At AL B
H| &, A+t =3 o] AFEUY] wlEolrt

HT FAAY F2z¢ 7ol dY AR FA4%
Z719} 2=z DNA 7] (recombinant DNA techno-
logy) §9 71€3Q WA T2 FYATANANY &
Azl g} FAz Y] HIEHE EFHPES £FolA
o] folaAl st ololl Wl FFAHE N &
A 7] AdE FE3 FAAY FRo|4E Yl
€ RT-PCRHE o] &3l =4 vl v
gizbetA Ak F YA ek Locketts ol 9
sl RT-PCR2 winhie] HAME F Easl= 170
9] FYAEE Zold F U ¢ U3 e
2 2393 YA He] 4 A F 48%olA F
A Helg LAY & o N FHE 5% ol
A AE 4 Qlcka sk

Helg A mMFe)E ] AN A4
ZHAe HEsEA g3 {FRFAEelAR EA
el o] 4H<Q] mRNA EX| A (marker)7t H43
ojt}. #Al o]8=+ FH mRNA markerZ MU
Cl, keratin —18, 19, CEA %°] 9l+dl MUCI mucin
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ol¥ giciu] FA(apomucin protein backbone)ol]
52 BAR €3}l (oligosaccharide)o] 7 ¥slod
A=l BAeF 300~450 kDag] gGimlo g f-4,
A, £3M71%, 2FT T A4 Ee] AE=t
| AR 4 AE mucind AF-AEL 4
ZF(cell-cell communication)ol] HHel 7158 9w
gt o)2d) o3E] U7k mucin®] FA4 whi(core pro-
tein)?] MUC1-MUC7 $-& HxlAE8He) 7iow
gsizlen o]E mucin FXHzE 4V 9 A%
o AEFA 7tz e TEEC MUCLE o
AA] 1210l EAjs= MUC1 §-32boll 23l ¢35
olAm ol FA@M] FA4to|} Friuwjo] Fof

£ 9rstEe WAL GAEY 7ot Al
ol Fag A8E e 2oz Wojxy nALH
Q1 glycosylation F2 2 9lsle] MUCIo] M ES} =
2 el ob HAxsle] IS A £ 4 Uk
MUC1 mRNAE 53] 43 A4 z2FdA ¥4
s = o2 fdelld MUCT mRNAS 442
F9 A4 3R 100 ol ot fHgtel F4
AR 2 LA Yo

NoguchiE'’& MUC! mRNA7} A4 Ars]4Eu}
BHAE FFU fdedAde wEsEy vigde] X
Q HEAoAe WA %e dlA ERlslel MUCI
mRNA RT-PCRE o]&3% HZA ujAlde] Hky-g
A xstgich g8 Haol ostm MCF-7 cell, 41
G=2 aea FAH ARl A5G dzd AIY
EAE)A 77 total RNAS 223}6] RT-PCRE
Al88st Aal MCF-7 celld} §-41gd =Z oA 288
bp fragment?] MUC1 mRNAS] ZZ-& & F 3lgle
U A4 fEAdAE JeiA gdttn s
I3 MUC1 mRNA RT-PCRE ®Izt= & dolR |
A 1€ W= JA e vzsded 9
ool M= HAG S HZHe Adle
A MUCL §A4 £74g EH 41009 wo=22] 518
AAY FAOINW HZA F 6odlellA] MUC1 44
£7E Ho] 15% FE] viAFe] HAE 45 X
FE 719t vlAde] Axkell RT-PCRe] W =25
A E} oS ke Wyl =l

E o8 4IAXE 7199 FF EAAQ Cytoker-
atin 198 o] &3lo] Fot H ] Exlfste FHY
AEE %7 A8 AF7 AYse] Feu?P
Datta5””-2 keratin 19 mRNA RT-PCR¥jo] 49}

o H o

X

2 o
>

gAe] FH AIEE Fohlle u oi$ gizhsla
5o]Hql wlelicta sigleon AR EE 10719 §
urola)| £/10 z&AEACtn 24190} Schoenfeld
Ve 94A018 FA7 AW I $AE o
422 RT-PCRZ} HAME HAE vlzsld e ker-
atin 19 mRNAS] W& 27/65 (2%)cl|e] FrollAie}
20175 (27%)°] G293 HolA & 4 qlgldd wiw
HANERA 5o B8 14/65 (22%)09] E59
4175 (5%)olle] R A cytokeratin-19 FAJ A E
£ FH%3sto] RT-PCRo| FFU| wlA[F o] Zche] ¢
< ulzbsteba sbgdel. SchoenfeldS'®2 keratin 19
mRNA RT-PCRE o] §3lo] Wej=asy degz
A Aol Ao g ANtz 75419 et A} F 23
dl(30.6%)cll 4} mlAHo] ke g Ys]A] keratin 19
mRNA7} HeRIZA vldHelE Agtsle o &
g Wyleolgtxe HAEE Jsich

2z ol g9 ¥ FAHE gl A gl
5l o]ge BRER Qs I {840 =Tl 5
o] el KrismanE"E 199413 Datta$o] o]4+}
KW 7| A AHprimen) &  ©]-8-sle] RT-PCRE AP
743} keratin 19 mRNAS} w&g A4 di=d F
9] 38%oNA, Lopez 5 & A4 tzF LxPde]
64% (n=34)1A £ F QUctn FA s o)lF F4
EAAEY v Eol£8 Z=3th. HoonE & RT-
PCR¥} Southern blot analysisZ A4 LA 8o & 4
oflell4} MUC1 mRNA®] W¥g & < Usicta
A3 Morig™ A4 YT A4 CEA o] 514l
g Baslgdet.

o]F % RT-PCRHY ] 7H Fuigt #4134 A%
< RT-PCR FF =719 Ao}, 7]A=}8] Ao], Psu-
dogenee] ZEAN(CKI%) F o8] Qxte}l Fado] e
ol 2% ¢]w] L3 DNAo] 23 e9de) 713 &
g AgAel ez ZeEsn vk ol 29
% 97] YA dTTP tHAl UTPE Yol A wracil-N-
glycosylase & 28 F 3. 7wl z=AstelA U4
olasZ ZAEE MIAA olnl FZH DNAE ¥
el wele el vk E ohE Fad P4
A YA {9 F4zA 9 4 AE %
oqdolag FZAe] MAA A Fort 27H
o}Att? o]2oll £ RT-PCRY Eo|%& 344]7]7]
A% AEZ o8 AF7 AWHAE Fieldse
¥ PCRZ ZZ% DNA ©hH-g 3 ¢l Wi
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primerE o] 83l ZEA)F|= nested PCRYH LT n]
5olHl FFEE wiAlsl HIA S €Y & Ut
2 EusP3 MoiSMe ZZ45 35304 20
3|2 o] A EMA = CEAY Wdg & +
2otz stglem Noguchis”e RT-PCR product&
Southern blot anaysisH.t}+ EBrg Z2RAY AL F
Aatgd el EBre ol&3le Aol wgEE Yoo
U wl Al e] Rckel] gt Holw g F7MAIZHa 8
Art.

3l EatonE*¥& annealing temperature (Tm) 2o]&
4 Beol=E Falg el Dattas el primeroll gk
68°C2] annealing temperature7} keratin 19 RT-PCR2]
AZEE F7HRT T sl o Zhongs e A4
A9 Faet BxYHo| o] keratin 190} i an-
nealing temperatureol] gl AFellA} 72°Cel L%
Ay AolollA] keratin 19 Wyl 242 B3 63°C
A 93.5%, 65°CAlA = 48.1% , 68°CollA & 22%
ofl4 keratin 190]] thdt ofA AHE Ko 72°Col
annealing temperature”} keratin 19 RT-PCRS| F4¢9}
Bxgol ) FFAEL] Zhe]] EolH oz ojiH
% qldkx 3t¢dc} BosticksPe single marker assay
Bl multiple-marker assayZ} U4 ES} Eol2 &
o g4I ¢ e ASHelzta Fassict

Noguchig3} Schoenfelds-& N} ZA AAles F
FHANE =L AYsle] RT-PCRE AlgPsiqdch
3 slglem Noguchigg wheF A Holg Ao o
3 RT-PCRE Al#Heidclsd ojA|=lo] w288 2u)
AE F4A- & U Helztx sl A4 A
Aol o)l sl RT-PCRE Al&ste R A7
A, ZAAH £527 oo e 7R Qlo]
2o A7 5L RT-PCRY ¥4hdl Sol=§ AA
e A5 FEHQ 7EA) dulE g Syt
$gicl.

ot 19979 GiulianoS % TumerS7 §ulet
Aol A At FFozHE 7HA He| FbsAlo) ¥
< "ZAHolw HolgiE Ao =3 WA Ho|

55 7H # «dEY ¢ e AFga BHFo
2 QAW ZHA] Y EH(sentinel node)e] JH* g
Alggstod 17 2 20 =S PLAH AFHow
HzZset A9t ASAHE Asfsian BAge
24 B% sty AgHo 2 YT vAdHolE
Ak = Qleks Basiglct.

AAYEA 47 AT o5 E UAeR w-
mor marker RT-PCR £4-& A|#3 A7 vulsio]
otz A H o] &o] glom Ming?e ZAYZAE
4o 2 A4t multiple tumor marker (mammoglo-
bin, CEA) RT-PCRZ w]dMelE v]e A gMoz
Ak 4 3lg Zolakar &dct.

AAEE g8 714 dFe Yde] sl= Moty
ZA AAeS A% 7 de A9EF 2SS
Aals =g AFH vl 1 em olsl Fulet
7oA ZA-ERD AT Wl zA 4 A4E Bl
g AolgAder ¥id A APz Aalss
A% ¢ A Holztm Aegdt ey #
€ F Al F44E AAY 543 H&E 94
Halza7Ae Aatte 2= u|dAolE el
olfm g Selviets] AAeA ol Azt E
HE HEd AAgg Adsle Aes HAA
Z1elle obA ol2crtx shedkslgivh eyt HelyEA
Aol AA Aol & AAsle 4AHoluz Hz 3¢t
a9 287t YFEHQ dAlQE W79 slgzAo
E Q% =75t gAdel Fad YA F 3}
Uz 483 3 2z gtagle) A=g vjats)
skl ZAYZ Ao Bt wlAlMe] RS sels
a4 sl ct.

£ A7 WelzAgHog FAYZAE Ao
Ae 2 19E stz AojgAdg BQl 1400)
i A5HA HAY 1dellA vaRe] gAem
etk om o]lg EHE 20jlofl A wof == 3et A
4 wlAAe]l FAE #olsdct HY=z2 e HA
4 AR 2¢] =5 MUCI mRNA ¥8g Hglon
6oflo} =2 HAg Ho| FAFAE MUCH
mRNA WEg Hef ul4jFe] Fgtell RT- PCRe| T
S A i de ¢+ ANk

RT-PCRE Zckdl nlAAolet 43, Wa) =23}
H CdlFQArele] AHod ol gt odFoll4 Shoen-
feld$'7e WutForel =], Y=Y o G A4,
22%H $35 §% PCRE Agrg vjsA ot
guigle VAALE HHUT Noguchis e it
Foke] 2719 FAANEY HEZR AP Palo] 9l
fert 2HeA fYolu RUE, ALERA S8
A FH= BHo] Aty e o)HY Ao
AE8RN A= A4 Foll o A
wh ulAHoe] #hbel =zt S Ax|si%ich
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2 ssich ER Y= Wolsk iy =F ez
BaE 3 9l DCIS 33 144 F 1ojjolA] keratinl9
RT-PCR 44 £74& Hrhi ste] DCIS ULFF
ol A= Mgt =2 5HH BAE dozH vl
Holg Ackd + & Zoletn et & Ao
A & AvrEok, progesterone 8-A 24, pS3 <
A 29 d%elzx Ho] MUCI mRNA RT-PCRZ 4
A" viAdHolote] HAAE HAFHow 53 |
cm o}4e] fuet 3zt F 66.7%, 2 cm o2 A
01]°ﬂ‘1 et 2 vl HAHe]7t AU S & T U™

ok olge ANEE FHed Eul =FHH Aol
Aoz AR FAlol YA TIHHE & 2
ol4e] #aloAE ulAlFo]e] EaodRell HE A
A& HA7L o] Folzof ¥ Heolw 7|ES] w7l
Heo} F=A wlAAde] JelE XA WrE HS
. AEsgdoazn t]s Fu d¥F dEa 4l 4
gzAol| HE Hzand HEoz z=JHHY A
8 AdE £d 5 deel= A7

| =

71ES W28 P4 HelgA ez A
Sk ghaboll sleld AR ZA AJ7F RT-
PCRYIS] M &S 1] 2 2709 AL ol
WEH AL Thsebdl gezH Azt wgs
Ao ZE UL ARG ulAHe] Axke] s
5lith. £3 MUCI mRNA RT-PCRel} 9% uja|A
o] Aeke WzAS A A&AARG YA
7tel9]ov] keratin 19 RT-PCRE H]5e]Fo|S
g o 4 3l4¢lth o] & MUCI mRNA RT-PCRe]] ¢
s AR wlAHe] AL A FFe =7, ps3,
progesterone -8-A| 52| djFQUAE Fod #AAH
Aol ST & & AN FF olEld AAES
Bz W& AlEseln 43 =3dees g
g oollF 4 2 HHY ¥ HxAafiel F el
A% st 2 HEES UY 7 JE Aoz A
59 1 cm olst Fuet Aol FZA Aol
A A5 oS A Aqtezd BUay g
Az AAlgd % £F PHFY WxE T4
Al 4 9esla gzhEd.
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