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The Accuracy of the Physical Examination,
Mammography, and Ultrasonography in the
Assessment of Tumor Size and Axillary Lymph
Node Metastasis in Breast Cancer Patient

Cheong-Sook Lee, M.D., Jin-Gu Bong, M.D., Jin-Hyun Park,
M.D., Yoon-Sik Lee, M.D., Sun-Mi Paik, M.D.1, Mi-Jeong Shin,
M.D.", Hoon-Kyu Oh, M.D’ Min-Hee Jeong, M.D. and
Byung-Chul Lee, M.D.

Departments of Surgery, 1Diagnostic Radiology and ZPathology,
Wallace Memorial Baptist Hospital, Busan, Korea

Purpose: With the increasing use of neoadjuvant chemothe-
rapy and minimally invasive therapy, the accuracy of preo-
perative determination of breast tumor size and axillary lymph
node status become more important. The purpose of this
study was to correlate physical examination, mammographic,
and ultrasonographic measurements of tumor size and regional
lymph node status with pathologic findings and to evaluate the
accuracy of various preoperative examination methods.
Methods: Ninety patients presenting with palpable primary
breast cancer treated with mastectomy or breast conserving
surgery with axillary dissection were measured breast tumor
size and axillary lymph node status by physical examination,
mammography, and high resolution duplex ultrasonography,
and correlated with the values obtained at pathologic
examinations.

Results: The sensitivity of mammography and sonography
for breast tumor were 82.5% and 90.8%, respectively. The
average diameter of tumors was 3.394£1.77 c¢cm on patho-
logic examination. Physical examination demonstrated the
highest correlation coefficient (r=0.759) in measurement of
the tumor size. The sensitivity of physical examination,
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mammography, and sonography for axillary node involvement
were 37.5%, 57.7%, and 73.9%, respectively, and with
specificity of 98.1%, 86.5%, and 92.9%, respectively, and
with positive predictive value of 93.8%, 75.0%, and 85.0%,
respectively.

Conclusion: Physical examination is the best non-invasive
predictor of the real size of palpable primary breast cancer,
whereas high resolution duplex ultrasonography is most
sensitive assessment method of axillary lymph node status.
The specificity of axillary nodal status can be increased by
fine-needle biopsy under sonographic guidance and it can be
serve as useful adjuncts to sentinel node biopsy. (Journal
of Korean Breast Cancer Society 2003;6:87-94)

Key Words: Breast cancer, Tumor size, Axillary lymph node
metastasis, Mammography, Ultrasonography
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Table 1. General characteristics of eligible patients (n=90)

Number Percentage (%)

Mean age 49.7£104 (27~74)
Histologic type
DCIS 4 44
DCIS with microinvasion 3 33
Invasive ductal NOS 73 81.1
Mucinous 2 2.2
Medullary 3 33
Papillary 1 1.1
Invasive lobular 4 4.4
Operation
RM 3 33
MRM 67 74.4
BCO (with ALD) 20 222
T stage
Tis 4 44
T1 25 27.8
T2 47 522
T3 13 144
T4 1 1.1
N stage
NO 51 56.6
N1 20 222
N2 6 6.6
N3 13 144
TNM stage
0 4 4.4
1 22 244
2A 22 244
2B 21 23.3
3A 7 7.7
3B 1 1.1
3C 12 133
4 1 1.1

Feah e 2 AAlE 3o, WEEX HEAE
674l (Auchincloss 50|, Scanlon 8<|, Patey 9<]), 123
WEE & g Hopi A% 20009l

£ ¥ 57—‘4 A AAAT A Feke] A7)E Tis 40,
T1 25¢], T2 47¢)], T3 134, T4 lol|glom Helel=d A
o] FAZAE 900l F 394(43.3%)01 AL Wl W7
£ 07] 4¢l], 17] 224, 2A 224, 2B 214, 3A 7], 3B 14,
3C 129], 283 47] 1619 cH(Table 1).
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Table 2. Preoperative findings of physical examination (PE), mam-
mography (MMG) and ultrasonography (USG)

Findings PE (%) MMG (%) USG (%) MMG+USG (%)
Malignant 18 (20.0) 23 (36.5) 33 (50.8) 28 (63.6)
Suspicious 55 (61.1) 29 (46.0) 26 (40.0) 14 (31.8)
Benign 17 (189) 6 (9.5) 5 (7.7) 1 (23)
Normal 0 (0.0) 5 (790 1 (L5) 1 (23)
Total 90 (100) 63 (100) 65 (100) 44 (100)

Table 3. Tumor size

Mean size (cm)  Correlation coefficient SE*

Histology  3.39+1.77

P/E 2.97+1.33 0.759 0.42+0.17
MMG 2.95+1.28 0.633 0.44+0.21
USG 2.23+0.93 0.499 1.1620.23

*SE = standard error of mean size.
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Table 4. Accuracy of each pre-op studies for axillary node metastasis

Palpation (N=90) MMG (N=63) USG (N=65) Palpation*MMG+USG
(N=44)
Sensitivity (%) 375 57.7 73.9 82.4
Specificity (%) 98.1 86.5 92.9 77.8
False positive rate (%) 1.9 135 7.1 222
False negative rate (%) 62.5 42.3 26.1 17.6
Positive predictability (%) 93.8 75.0 85.0 85.0
Negative predictability (%) 67.9 74.4 86.7 87.5
Table 5. Prediction of stage
Palpation (N=90) MMG (N=63) USG (N=65) Palpation*MMG+USG
(N=44)
T N Stage T N Stage T N Stage T N Stage
Under-estimated 25.6  30.0 433 19.0 206 333 277 169 369 9.1 159 205
Correct-estimated 71.1 689 533 746 714 540 70.8 785 585 81.8 72.7 61.7
Over-estimated 33 1.1 33 6.4 79 127 1.5 4.6 4.6 9.1 11.4 182
Correlation coefficient 0.799 0.796 0.809 0.888
WA s 2A%H F 270 HES 3304177 A REE Fdvlel AR AS 617%004 A3tel
cmo| et 24 AAHE FAH FgEA7 ol Heto] paired ek 7 A E Al 225 W 7)eke] A4 9
t-test B Pearson® A3¥HTA S AJgE A} A FAlo] AEE 7] fell AEA S A A3 A AAE F
AT 07592 ety FF 7l 73 A3 & et ZA97F ABAE 0888E Thd A3 AnE B
HHAE vebldden tio] fuEAE, T2sde o futxgst A R, fEdETeE A3
olgdct. A HA, FuEAE, TSI ANA H o] EtH(Table 5).
T EFe A= 47 042, 044, 1.16 cm©] L th(Table 3).
i

NepHo] BZA Aol fiol gt A HAW, &
WwHags, 259 AAY wReEEs 47 375%, 57.7%,
73.9%°]90 3 Eo] == 98.1%, 86.5%, 92.9%°] .o oAl
oA ZEL 93.8%, 75.0%, 85.0%% 23t A/} 7V =

ZoFe Av)of AR ZA Hol 5ol gt £ A HA
Z254 wW7)9f v]arst

. TS AAlA 2
7t 53.3%, 54.0%, 58.5%°4 &3] AFEHPow A A

o
. o



91

} %
3} H A= 98.5%0l

= #AH
o

FATSMBAR 78S
S

al

Z
S

/g—

]

sho] FEAES 92.1%, &

[}

th(19) & AFellAE ¢
o5

A

eI & X0l ol

o] A=A Qlrh(12,13)

3} f%o}#l Laser, Radiofrequency, Cryoab-

M TRERZT T Y
X B T E T o oo o T TS I~
o o F o oM g ‘_tﬂ.ﬂoﬂﬁt,oﬂmowrﬂ_lu Mﬂurmﬁl FRXTHTE SXETS T P FEDY
ﬂ.._,ldom”c z?ic#ﬂmﬂm ﬂ.._n#_m_zﬂﬂ\“./r‘_inwoﬂoﬁ,o\mwﬁ LWOMﬂMm‘h_ ﬂoﬁnz‘*m\ﬂwﬂmmﬂmﬂLMWLﬂaﬂﬂﬂlowm
T Qg s TN W oho o oo BN s g X Cl oI R | =N
PR wIE_TE R BTw  TT G wmHzTE X A NI R S I - I
T = o — ® oy 8 qoﬂqLacTﬂMJu&o X 2 < o LoZoaa(AEﬂoZEdﬂﬂwﬂ__
~ —~ 0 o o o o (G~ =~ ﬂ.,ozuﬂﬂu]o%eﬁlrncmﬂ‘mﬂo}r ~ o~ A
S o piE S R oy TR X ~ARIN N M QX N SNok N 38 .~ ~ MY S =
TEr = L TNz PRELsadelE gelExzall NEEET T
J.uov . L_LMoHlLMA.mO,onﬂ_.Iaﬂ;l aﬁﬂ X0 ‘onmﬂ 1ouo?]‘_nwﬁ/lﬂrm.&ﬂuoﬂ7ovqm°%\mrﬂ
o o & ﬂ@gmﬁm%}ﬂﬂwwm%%%% %ﬂﬂﬂ&%&W#myﬂaﬁ%Mﬂﬂ4M%
— O nd oF & i])-ﬁ.:-.mﬂjv_/\l w ROT"T T o = o 7 S = ]Jﬁﬂ‘_lnr!
= . 00 — 2 = K4 = ZWEEH x o UWH.M:AEO S RO X &4 N %o
SRR _ éﬂﬂ&dﬂ%mw%nmolu ° ~— ©F .17 Vﬂﬂﬂzﬂﬁoﬁwlov = o - S or &% N X" olm
g or X7 RN = _ o E_§ X £ U TR D 3 8 ar T M
E r w2y = ~n 0 O N o @ B 0 ®F BT o) ~ o = B o 2o =
LR MMW%MWWQ%%qiﬂﬁwwa RSN S E TSR P x:
g =o KX L.XU.._L»O] N .nl.a»Ao o L»‘m—iooﬂ Q 1.{31.! = _— — —_n =
g8 ™ - = N E N i = X SR [H
5 ok X oo X @ox%JMﬂMBATUrror T T s %o o mHﬁLodoﬂl&ﬂUr
oF A .Nﬂle Oﬂ ~ R L_L]r .—ﬁﬂ‘WI 00 < — 4o o Z-#O i 1n_v.—0 EO o] - © ﬂ_._ X .mldﬂ o o —
T ol oo 2 N O moor S e 8o PSR ﬁuﬂ%%mu%%io.i‘r(knoﬂuﬁlr X ‘o
I L T L TR .m%%am%@wm%%%%ﬁmmo%mmzarmmﬁumiiunﬂn%%
T Ay N N o8 X T 5 Mo — OF aw & X 5 1 © ™ B° W 8 ml o NP ot 2
ww%w%%ﬁzﬂﬂ%ﬁiéq%hwW%@u@ﬂ%ﬂﬂwp%%m@w%nﬁmi%%%ﬁ
oy o o OV o oo ooy W R D T AR "o M T oEN S Nz X o5 T A
oy o S ) e - go N X o] g ®o = T 5 — = o@r OF = — B ! s Holiﬂdlj.?]]
%MHMW%MMﬂMO%%%HMH&%#%%%%WWW@%%Mg%ﬁww%ﬂw%ﬂ%w
5 E e oy BT |) o 2 oM B — — 0 %o g =T o N RS — A %O
%IM,_AoﬂoFATﬂ‘_Ea‘olﬂowmluAlwuﬂuotﬂlmﬂu\ﬂﬂ%xa*oﬁmammoMOE_;.%H_7QAEHMHﬂﬂWLZoiqu/_&anT%oMﬂc\
M P QR B o B g W T H A gy B SR g
Cugle FE R MR pm o FasTHTTT A_#_.. Wa i Eﬂdﬁ Ma
v 0 T TP No o o —~
= X&EXM,%EEH_U:W\WO ~ = 3 = ~
L_Lmﬁlmwmwi ﬂwmwma%éﬂiy WHLWLATMMWW%%%MW wﬁcﬁo%cw%&om g E o P TT R D
T B s xR M = B gy N TR I i R e duuugiuyo_larls il
—_ —_ ) @ ~ T 5 * [e)} qg
T 2L gy TawRL T T T Y 255w Eg 8 o & 3P
i=S o go K E = X A ~ -
R TE o_.mH;._.)io ol = NG 20 ol o _ of M o N — lrL.m..r,_J RAVINS = -t < = T
5 - FSEH = coilin e o T o N ) o) © B oF ok & Y Mo o ooy | =
ﬂmwfﬁaln&ﬂd](..ﬂﬂqﬁw@%oﬁ_mﬂmw MW%@HEQ@%& Wmm%m%aﬁvmfﬂ%%ﬂﬁ%%
W o RANTE @D g W TN s Gl =T g ™0 ok o I do B H 2
— ~ R = ) T — N o T oo
BLTRREIALEEIRIEY zaTRIOaRTE FEosaSririinn,
o 2T B e A o o Y N T P 2y 22 oF oy oxFor JHIN iR S T amd
m.ﬂlQ‘_‘toH.#L.o al 2o S o N7 N L._X.*u.lﬂ_u,m.u.l }LﬂﬁﬁﬂMogEJI.m W\F]ova—ﬂ_ﬂﬁ
PERL TR PR et R pFPELTFEEL T o ® BN "o 822 4w g
oo SN B oD G o R o] KT ok PR rE RN R oI T Ry
JT —_ — o] o — < N
meMMﬂAOMMMﬁ%ﬁE% 3 o Ny goEMdpTgTh gy g
on & 2 = or o B L ok %o T ul o} % X © = — X
%u_dﬁuoﬂEmowmﬂhlﬁﬂ.%uuu%@vx%Hwov_%%m% ﬁu%%ﬂriMwmmnrmﬂ“ﬁﬂnmmiov
&%%%%Mﬂ%a%ﬁﬂ&%i@%%ﬁ;%wﬂi1w 4%%%%%mmﬁ%%ﬁﬁw%
" G W oy B ) P e K xSt L =y N R 2 2N o W i v
e e I e T IR A ol N W oo S = M e
ﬁ%xaux@E%%QXM@QE1@%%%41uhd.ﬂ% &m“momwowr%mwn%imoiﬁﬂ
Pt it ans et IRt IR A ton M iy
< P ! R ORON W RO R B oy No o] N % o = BT = S G
X~ 7‘.A|7OU +0L —_ ;Awml‘mﬂ‘ﬂJIXﬂ_.*oLOU OOE._II.” &.E U.._‘l*o }TW\WDI 9\m—lo ‘M.Uvi
%mﬂu£¢iﬂ&ﬂ%%mﬂo%ﬁﬂ4%%%%%%%m%%ﬂwwwwmwM}ﬂ%%
g L.L¥0X.:A|0W20‘|o»o1‘_/lo 44n.|,mLoT1r .m.o.LEudﬂluau7 V\laxi_.u1lo¢.E
or 8 RS N g S o T 2o Oy N 5 B 2= SNK F g
m&iﬁwﬂﬁaqm—n}]7ﬂMATﬁl - ) B " oF Y = ) = oiﬂﬁii)aﬂﬁ,mm-f]
e TR R AN v BN T 20 R oopx & o g cRET o R
R R T I IO S S R R R R
= ‘q(+OEZ+O.Z+OO7MCX-*Z*ﬁM_WOﬂOl‘_O#H

44

ol 4

ARAE

(24)

=N

o

Ho] Herrada
B dFollA AT

[e]

=

3

A
©

L

T

=

%]J.

o
3w

o 3
SR PERN

3}

2 dEsdda Basled

[e]

h=3

ZAE2 8.6%, X

ko

o,
[¢]

=
I

A
o

%

AAE 6.3%1A4



92 SHERWASSIX - HI6H H25 2003

2 A5 vaz Z 248 M ARES e
L w3k ghroi Ao bk Akl Aol wlsliAl =27
7b AL i Awzde] A 2Ho] AUy AL 7}
A gouvg AA Exo] v|2A {3 A A AFY
g U7] witelet A=

Fornage 5213 2 $(22)¢] ATl A 47 ZAe
28 Fof 2vlel e SR B fgas
AAsh g se ResgEYt B, &
ol fgshe] 74 2 am ol4e] Fopell

A5 FoFo ar7t & Aol

_]

O.|>_'. "“N'
dlo
“
fa
—n
:._l‘
oy
A
ox,
e
o
ot
rlr o

et
)
iy
o
0,
ox
2
[
fru
I
X
i

> do ki 32 J
oZ ¥
o
iy ofN
iy
o Mo
o N,
?1%* Ry
dlo
g et
%
S

lo

98 ) HAES9)
A71A) eEAE 2A 8 A4
o Z7lol EIJAHI wEol

| oR

00 mot 1o
{u

N

i

A

W

o

ofN H

$HE 8R4 ol 3ol
EAYSH S Fod BUH AT guta
AA%EE ohol Weld AAE Bal ARG 27
Az AAEL Aol Wk AEEe] G
e Aol W2 GYEe 2ejHoz T o
WA AAee) A4UNE 9% B
sglen] olzlgt Bol
2 A3t ollZske Aol o)

[

ge
o
it

e If
x

2
o
Jo

12 e o
4

)

o
nc)
&t
2l
N

o] & Zdkst=dl o] Idd FHAW 9
nf]-%- Yo} oHelrlol o]ghA AA Azt FAQ
AHZ 2] 30~40% = Ak ZA Ao FAolole
v 2 el fl X o] HA) 5 & $AES] 30%+
HEZA HolFAolHrka Haxx glirh(23)
ATolA A FXHe] RIAEE 375%2 oS-
L EBolxe} okAo|Zx] = 98.1%9) 93.8% % vH$-
v ol #3ZA FHAH EA o ubE QQlo] A}o
ufFolgkar A7t}
SollA AgAetEZA

i
¢

©O:

o o
o rlo

o M4 e LW

H

@ T o o
o
o

x
o

= NI

do b 30 30 iz
og [ lo
ofk

W& T HIZA FH| gte
2 Fo7t HEoly F% 9 l(invaginated hilum or
peom SAHow FAFIE WA FIA ol v

=
z 2
oL 8
£
N O,

il N
i
o

N
T

(typical lucent center with fat infiltration)o] %10}
< Eokor Hlt HbH Ho| ¢4 HEzAL

j=!

O

2=l AAWA hilar notch7} §lol AL FAH A
27| glo] FA £9F7} £7o] Holr] 1 Koo
LA Hol) Wil A5 S9E WAL -
th(6.26) Pamilo £(6/& FWEAEY A2 Mol
FA3% = A (homogeneous nodes with increased atte-
nuation)& Aol ¥4 HzA=E Hrlslgle o RIEE
38.9%9] wi-¢- 2 HRES 73.9%9] Bo|=E Hida
Hausigledl 2 dFode fFuEdsdA dEE =
HelelZA o 7], B, 5% W E(density), TAF T
A (central lucency), aglx 3 A9 &3}(cortical thickening)
& LHEte] HolfFE Hrbsleledl R EE 57.7%,
Eo] T 86.5%01% T}

#H T 384 %253} High resolution US)2} color doppler
£ ©| &3 Duplex USw Aot Z Aol A Holf-F5 74
shedl 8% 2o E Vs A glow ofg] g4 ol

AAA FRlolu b B 7IEl Hlsle] =2 R E
(62~72%)2}F 50l 5 (69~95%)7F K= o8 A=A
Hole] 253t &AL in vivo AT 1) F=ZA Fol,
2) Boke] wis}, 3) 3139 FF-9] &A(loss of hyperechoic
hilus)Z} in vitro ¢l 4] 1) long to short axis 2 ©]|}2] &
T 2ok 2) A& FH (hypoechoic hilar zone), 3) I
Aol =3} (cortical thickening) 5-°]t}.(27-29) =38k Color
dopplerE o] &3} Duplex 233}ol|A] FAgZ AL Z4]
F gl ZAFH & F(central and central perihilar flow)7} 2
HES e i, A ZA L2 AL Hneovessels)2] 57
qol wEeln Ve Wiel o) B Fuy 9%
(peripheral flow)e] 715 HolA Ht}(8) Pamilo 5(6)
real-time 2234 27 5 mm o] A2 5 A2 By
= Ho| AR =ZAR 578 o 722%2] U=} 69.6%
9 Eo|xE Worlw Huslglow Walsh S(30) A
Zo] 29512 ol gelo] YmAe] 79 Ho weliol

39 At Y ) SR HFste] 70%9] w1
29} 98%2 Bolk, 96%2] dAAIEZAE Eicta B
Selet B AToIE D249 =7 1 om ol4, A
WIUT ratio) 2 oleh, A=A Be] 24, A=A 517
W2, e 5 E o4

g5
FAY uwl Aoz FIAsIPow 739%9 WIAES}

—_

32

>

o ot R AN 2

bl L =4
A2 VAES o §% 2AFY AEFe 2o
dere S FAA VD
o UFLEZ % o & ¥ 5 0 Ak Kedar 5
u

SRZA Aol elFel] YolAE 2F7 2
£ ory Yzl 4 LA uld) 23FY F A
dae) 49 AR BB St o 29372 /)



OIS Q- R0l 3T A MOIHTA M| (IS0 Q&N XY, RUAA= o QUSIIRIAIRC R84 93

7ko| %7}51% Ao oF4 o ok B ZAS 7 J Surg Oncol 1997;64:153-8.
o £%o] Hrlx BuEx 9rh(32) 5) Mclean RG, Ege GN. Prognostic value if axillary lym-

G _g_u}ol— 3lzte] W7 HAA glo] ZAAEZA A phoscintigraphy in breast carcinoma patients. J Nucl Med
o ol 8o] A2 SAsIw A} ot AsiRl=A A 198027116 24

£S UAsle oz A WolSol ] 3 Q). Aol 6) Pamilo M, Soiva M, Lz}vz.ist EM. R.eal-.time.ultrasound, a.xillary
=AM S5 dZa] 9lo] T4 W AEZ2] duplex ma}mmography, and clinical exan'nnatlon in the detec.non of
205 =0 ul7lue Bo|EE Wom, wak xos) axillary lymph node metastases in breast cancer patients. J

AL oFA Bl A o] oA FE AS v;;c_*._\j]. A= ,q];ﬂ

N
rhu

AZA S A SBEFE SHAEUE
Aol i Fael EHEen) furssl
g7 Huek Bestel A=A

i)
>
o
to, W
o
g
{4
N
N
b
o . ol

2ol A3l HAHA b FY :
U $uEes 5 Q4olAe 278 Rzsolol 3 3
z2 Aﬂﬂ- ].1;}

S A AddzAe Hol §F dZolE Ly o
AEEY duplex 25347 78 F2 IR (73.9%)9)
o] £ (92. 9%)a ioiou:] J_OH/‘L Probel] /M3l o=

o & T lo lone

Tj‘ —
3w 7} go}xlua ul Gaol\rl &‘J{ e 2
A A7 &3 Hzgrte] & Flolg A

REFERENCES

1) Fisher B, Bauer M, Wickerham DL, Redmond CK, Fisher ER,
Cruz AB, et al. Relation of number of positive axillary nodes
to the prognosis of patients with primary breast cancer. An
NSABP update. Cancer 1983;52:151-7.

2) Baker RR. Preoperative assessment of the patient with breast
cancer. Surg Clin North Am 1984;64:1039-50.

3) Fisher ER, SwamidossS, Lee CH, Rockette H, Redmond C,
Fisher B. Detection and significance of occult axillary node
metastases in patients with invasive breast cancer. Cancer
1978;42:2025-31.

4) Chandawarkar RY, Shinde SR. Preoperative diagnosis of
carcinoma of the breast: Is a “cost-cutter” algorithm tenable?

Ultrasound Med 1989;8:115-20.

7) Adler LP, Crowe JP, al-Kaisi NK, Sunshine JL. Evaluation of
breast masses and axillary lymph nodes with [F-18]2-deoxy-2-
fluoro-D-glucose PET. Radiology 1993;187:743-50.

8) Yang WT, Chang J, Metreweli C. Patients with breast cancer:
Differences in color doppler flow and gray-scale US features
of benign and malignant axillary lymph nodes. Radiology
2000;215:568-73.

9) Kopans DB. Imaging analysis of breast lesion. In: Harris JR,
Lippman ME, Morrow M, Osborne CK, editors. Disease of the
breast 2nd ed. Philadelphia: Lippincott Willams & Wilkins;
2000. p.123-47.

10) Fisher B, Anderson S, Redmond CK, Wolmark N, Wickerham
DL, Cronin WM. Reanalaysis and results after 12 years of
follow-up in a randomized clinical trial comparing total mas-
tectomy with lumpectomy with or without irradiation in the
treatment of breast cancer. N Engl J] Med 1995;333:1456-61.

11) Giuliano AE, Dale PS, Turner RR, Morton DL, Evans SW,
Kranse DL. Improved axillary staging of breast cancer with
sentinel lymphadenectomy. Ann Surg 1995;222:394-401.

12) Jeffrey SS, Birdwell RL, Ikeda DM, Daniel BL, Nowels KW,
Dirbas FM, et al. Radiofrequency ablation of breast cancer:
first report of an emerging technology. Arch Surg 1999;134:
1064-8.

13) Staren ED, Sabel MS, Gianakakis LM, Wiener GA, Hart VM,
Gorski M, et al. Cryosurgery of breast cancer. Arch Surg
1997;132:28-33.

14) McCready DR, Hortobagyi GN, Kau SW, Smith TL, Buzdar
AU, Balch CM. The prognostic significance of lymph node
metastases after pre-operative chemotherapy for locally ac-
vanced breast cancer. Arch Surg 1989;124:21-25.

15) Meden H, Neues KP, Roben-Kampken S, Kuhn W. A clinical,
mammographic, sonographic and histologic evaluation of
breast cancer. Int J Gynaecol Obstet 1995;48:193-9.

16) Oh KK. ultrasound examination. In: The Korean Breast Cancer
Society editors. The Breast Ist ed. Seoul: Ilchokak; 1999 p.
86-93.

17) Tohnosu N, Okuyama K, Koide Y, Kikuchi T, Awano T,

Matsubara H, et al. A comparison between ultrasonograpy and

mammography, computed tomography and digital subtraction

angiography for the detection of breast cancers. Surg Today
1993;23:704-10.

Ciatto S, Roselli del Turco M, Catarzi S, Morrone D. The

contribution of ultrasonography to the diagnosis of breast

cancer. Neoplasma 1994;41:341-5.

18

=



94 SHERUASSIX - HI6H H25 2003

19) The Korean Breast Cancer Society. Korean breast cancer data
of 1998. J Korean Breast Cancer Soc 1999;2:111-27.

20) Hieken TJ, Harrison J, Herreros J, Velasco JM. Correlating
sonography, mammography, and pathology in the assessment
of breast cancer size. Am J Surg 2001;182:351-4.

21) Fornage BD, Toubas O, Merel M. Clinical, mammographic and
sonographic determination of preoperative breast cancer size.
Cancer 1987;60:765-71.

22) Choi KH, Bae JW, Lee JB, Koo BH. Clinical, mammographic,
and ultrasonographic assessment of breast cancer sizes. J
Korean Breast Cancer Soc 1999;2:167-73.

23) Forouhi P, Walsh JS, Anderson TJ, Chetty U. Ultrasonography
as a method of measuring breast tumor size and monitoring
response to primary systemic treatment. Br J Surg 1994;81:
223-5.

24) Herrada J, Iyer RB, Atkinson EN, Sneige N, Buzdar AU,
Hortobagyi GN. Relative value of physical examination,
mammography, and breast sonography in evaluation the size
of the primary tumor and regional lymph node metastases in
women receiving neoadjuvant chemotherapy for locally
advanced breast carcinoma. Clin Cancer Res 1997;3:1565-9.

25) Pain JA, Ebbs SR, Hern RP, Lowe S, Bradbeer JW. Assessment
of breast cancer size: a comparison of methods. Eur J Surg

Oncol 1992;18:44-8.

26) Oh KK. Mammography. In: Oh KK. editors. Breast imagings
Ist ed. Seoul: Korea Medical Publishing Co; 1996. p.191-3.

27) Vassallo P, Werneche K, Roos N, Peters PE. Differentiation
of benign from malignant superficial lymphadenopathy: the
role of high-resolution US. Radioplogy 1992;183:215-20.

28) Vassallo P, Edel G, Roos N, Naguib A, Peters PE. In vitro
high-resolution ultrasonography of benign and malignant
lymph nodes; a sonographic-pathologic correlation. Invest
Radiol 1993;28:698-705.

29) Feu J, Tresserra F, Febregas R, Navarro B, Grases PJ, Suris
JC, et al. Metastatic breast carcinoma in axillary lymph nodes:
in vitro US detection. Radiology 1997;205:831-5.

30) Walsh JS, Dixon JM, Chetty U, Paterson D. Colour doppler
studies of axillary node metastases in breast carcinoma. Clin
Radiology 1994;49:189-91.

31) Kedar RP, Cosgrove D, McCready VR, Bamber JC, Carter ER.
Microbubble contrast agent for color doppler US: effect on
breast masses. Work in progress. Radiology 1996;198:679-86.

32) Yang WT, Metreweli C, Lam PK, Chang J. Benign and
malignant breast masses and axillary nodes: evaluation with
echo-enhanced color power doppler US. Radilolgy 2001;220:
795-802.




