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The Diagnostic Value of Positron Emission Tomography in
Detecting the Breast Cancer

Dong Young Noh, M.D,, Ik Jin Yun, M.D.*, Han Sung Kang, M.D., Ji Soo Kim, M.D.,
Dong Soo Lee, M.D., June Key Chung, MD.} Myung Chul Lee, M.D.,
Yeo Kyu Youn, M.D,, Seung Keun Oh, M.D. and Kuk Jin Choe. M.D.

Departments of Surgery and Nuclear Medicine’, Seoul National University College of Medicine,
Department of Surgery, Soonchunhyang University College of Medicine’

Positron Emission Tomography (PET) is a new imaging method employing radionuclide and
tomography technique. In breast cancer PET has high sensitivity in detecting primary tumor and
axillary node metastasis, From 1995 June to 1996 November, 27 patients had undergone breast
operations following PET under impression of breast cancer in Seoul National University Hospital
(SNUH). Whole body PET images were obtained beginning 60 minutes after infection of 370
MBq (10 mCi} F-18 FDG (fluorodeoxy glucose). Regional scans were also obtained with trans-
mission images. We compared PET results with those of physical examination and mammography.
All cases were histologically confirmed. For primary tumor mass, diagnostic accuracy of PET was
excelient (97%) compared with the physical examination (78%) and mammography (67%). For
axillary lymph node metastasis, PET had an outstanding detection accuracy (96%), compared with
the physical examination and mammog;fiphy (74%, 60%, respectively). And whole body PET scan
made it possible to see the all metastatic lesions at a glance in cases of metastatic or recurred
breast cancer. There was likely correlation between Standard Uptake Value (SUV) and the number
of axillary lymph node metastasis, but in this study, statistical significance was not proven because
of smail number of cases. PET also could detect breast cancer in paraffin augmented breast. We
concluded that PET is very sensitive and accurate diagnostic tool for breast cancer and SUV, after

more studies, could be used as an important prognostic factor. (Korean J of Breast Cancer
1998;1:6~12)
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Table 1. Correlation of pathology and various exa-
minations for breast masses

Pathology
Malignancy Benign

PET

Positive 22 1

Negative 0 8
Physical examination

Positive 20 5

Negative 2 4
Mammography*

Positive 15 -

Negative 6 2

*, One cancer patient and 3 benign cases were
diagnosed by ultrasonography instead of mammo-
graphy
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Table 2. Correlation of pathology and various exa-
minations for axillary lymph node metastasis

Pathology

Malignancy Benign
BET

Positive 14 0

Negative 1 12
Physical examination

Positive 8 0

Negative b 12
Mammography*

Positive - 0

Negative 10 12

*

, One post-mastectomy axillary node recurred
breast cancer patient did not take mammography

Fig. 1. (A) FDG-PET whole body scan of patients with paraffin-augmented
mammoplasty. Left breast shows the huge hypermetabolic hot focus. (B) However,
the mass is not delineated in mammography and only dense breast is noted.
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Fig. 2. Comparison of PET, mammography and physical examination by
pathology for detecting breast cancer mass.
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Fig. 3. Comparison of PET, mammography and physical examination by
pathology for detecting axillary node metastasis.
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Fig. 4. Correlation between suv and the numbers of axillary lymph node

metastasis.

FHBENES AP A E A5k A7t
olflek. el B¢ fuehg =7)ol wAslA] )
I Aeleld WA E Ber) sokslch oA
A5 F=A Holg kel glolAE Foert
HolR) 7] wgell Fdede-s Hasly] sy g4
X2 AFE v #odo A Endy A 5
o] AR e}, e} o]9) e ok AxE
Z39 FAE D= o)) ufRol A
Hgell ol ALY 4 vl gk

FDG-PET+ AEHet3 Q] wists vk od4hdjal
eleltk. FDGE 99 FAEHE AE Uz &
T HAT AR AXA ok fakre
e Fr7F S5 7] Wil FDGE] F471 27}
gk 2814 FDGE fistell 4 U E9F 2 oy
2 HZA Hef, 2elx YA Aeld AHa}s) Fgky
F A £ olloll4] AAEL A fristeld 9
2 AolE A&s] HAlol 44 & 5 Y3k o]9t
FE FHelA FDG-PET- XchalQl Agx ¥ nt
ohe} vl-E A Fmoll4] L)} #x) FDGo|#]
5 methionine ¢Ji} estradiol 52 PETS] «d4F zu}
of o-Baled fulqle] Auk ¥ vt oft]g}l fulelel
EAS Ay 5 gt

skl ek FDG-PETS] Axbdel Agx

e Aol ALEZ] A2 198813 o % AlE g
350} gheh. 2ol AtolLt okl G4} A
Soll F5go] 7] HEol AR Eokol] e
80%, Mok 75 Hololl sl 75% 2] Aekw
T 2O, ol A% SuBdEst o8 o
glglont Mg dagnle wdo e g Make
7 A=A, QA YR Eokolu} AL 2]
=4 ol o] WAl 95%0]4 & WYEE Kl
D Eg) gulgUES @ AT BYd
AR AREE R, B QTN E 40i]2)
SRS S AW B 0] Qglm, 11 % 3ello]
A% FDG-PETE o] 848l ah} gulatedsrs uh
HelA) 24 ohum e ggs Al
FUEAL L S At GAS Holt A
27} AUBE, £ AN HLAEe E9) o]
£ B Tl FDG-PETS] Hg 7% Qaae
23 g4o] WX Sutds R walsA) B4 7
S A7) ol Ag wEee] MYHArkw
A7kt
W8t FDG-PETS o] ol 3.2 olAY % 9]
Aom Bt WAy £90949 §4gel ¥
WS SRAF ARER LANL BodY 5
oelehs 28] Fhselr] wigolch YA

rlo e

%%



kg 2 9]l HUtellAl ok BE e A sk 1

© EFESETEGUVI] 4 fx 38 adloy
SF Haql dstaye MeHER o84 9
oy zste)l afle] AIE FDG-PETY of
A Antz ARHL F 9lom ke £ uk2o
ol whet Bhete S widsto] 3] X g A}
& A = Qich

Fiqhe] oHeld FTA AMo] offlyE HHe
ol Qlzto)7] wliell A AHE-L ehR gl A
o] ofie} EFIFTFEue ABAALE LA 6
ok HE EAEY GAL giglon), ety s
A Aolr} FoVErE TEAFTFHo] Svleh
A5 Byivk gF P4 o) $AE o X
FIETE Aoz o) Fujele JutgAl
& sk Aol Wasteel Kol

PollA] odFA X} 43 FDGE] F57}
Z71%]7] wlEoll FDG-PETe] %354 wwlate] 7hy
o] Wevkm FA”. ey 229 AHE B
 FDG-PETY 42 19k AlE2] FDG ¥l
Eolxel Agjalar ghl ¥ AT Auloll A o4
A Wwlold sleldEy faigkaeldls &
213k od4ko] zpo7} 9gick PFAAEZ <l 9
okAol Ak & FAY} =A gkewle} St

'qﬂ_z]-] FDG-PET.‘A] 7]—79— 2 EA= FDG-PETOI 1
5 27be] Aulgls Fojuk e} FDG-PETE A
A A or Adstn 7 o gyl Aol g4
AA7} T 9lom, T FAlk opvizha Kol
53] fgoled ke 459 7ol ohE Aula
Agksly] FE 79 vhbA 4 Aolst Qe A
Folle ohE o) ZghiAlg Algsie A Ko
vl g A} FelollA] 23)e] AAHelc) - FDG-
PETHE 1t} 717 o] %% FDG-SPECTS] A& o] &
iz Assl eko @ PETY: 3y 9slAl o4 4
o] B & gl Aol

£ =

FDG-PETE 7P} 234 fuiekel Aghol o
A 4 gulold, Ay Pz Held At
£ AL FE ADAY RUET Bol, BE
# FFEE ¥ AT WF A4 fele

siglovt 8 Fga Helg=A Mo Aefst
A3 ko] A AR Kol ¥ fugre o
F <At Helet it

= U |

1) Swets JA: Measuring the accuracy of diagnostic
systems. Science. 240:1285, 1988

2) Verbeek ALM, Hendriks JH, Holland R: Reduction
of breast cancer mortality through mass screening
with modern mammography. Lancet. 1:1222, 1984

3} Saha GB, Maclntyre WJ, Go RT: Cyclotrons and
positron emission tomography radiopharmaceuticals
for clinical imaging. Seminars in Nuclear Medicine.
22:150, 1992

4) Adler DD, Wah! RL: New methods for imaging the
breast: techniques, findings, and potential. AJR. 164:
19, 1995

5) Brown R, Wahl RL: Overexpression of Glut-1 glu-
cose transporter in human breast cancer. An immu-
nohistochemical study. Cancer. 72:2979, 1993

6) Huovinen R, Leskinen-Kallio S, Nagren K, Lehi-
koinen P, et al: Carbon-11-methionine and PET in
evaluation of treatment response of breast cancer. Br
J Cancer. 67:787, 1993

7) Fansson T, Westlin JE, Ahlstrom H, Lilja A, et al:
Positron emission tomography studies in patients
with locally advanced andfor metastatic breast can-
cer: a method for early therapy evaluation? J Clini
One. 13:1470, 1995

8) McGuire AH, Dehdashti F, Siegel BA, Lyss AP, et
al: positron tomographic assessment of 16a-[18F]-
fluoro-17b-estrdiol  uptake in  metastatic  breast
carcinoma. J Nucl Med. 32:1526, 1991

9) Dehdashti J, Mortimer JE, Siegel BA, Grffeth LK,
et al; Positron tomographic assessment of estrogen
receptors in breast cancer: comparison with FDG-
PET and in vitro receptor assays. J Nucl Med
36:1766, 1995

10) Kubota K, Matsuzawa T, Amemiya A, Kondo M, et
al: Imaging of breast cancer with [18F)Fluorodeoxy-

glucose and positron emission tomography. I Com-



12 The Korean Joumnal of Breast Cancer: Vol. 1, No. I, 1998

pute Assist Tomogr. 13:1097, 1989

11) Minn H, Soini I [18F]Fluorodecoxyglucose scinti-
graphy in diagnosis and follow up of treatment in
advanced breast cancer. Eur J Nucl Med. 15:61,
1989

12) Tse NY, Goh CK, Hawkins RA, Zinner MJ, et al:
The application of positron emission tomographic
imaging with fluorodeoxyglucose to the evaluation
of breast disease. Ann Surg. 216:27,1992

13} Wahl RL, Cody RL, Hutchiné GD, Mudgett EE:
Primary and metastatic breast carcinoma: initial
clinical evaluation with PET with the radiolabeled
glucose analogue 2-[F-18]-fluoro-2-deoxy-D-glucose.
Radiology. 179:765, 1991

14) Bruce DM, Evans NTS, Heys SD, Needham G, et
al: Positron emission tomography: 2-deoxy-2-[18F]-
fluoro-D-glucose uptake in locally advanced breast
cancers. European Journal of Surgical Oncology.
21:280, 1995

15) Neiweg OE, Kim EE, Wong W, Broussard WF, et

~—

al: Positron emission Tomography with fluorine-18-
deoxyglucose in the detection and staging of breast
cancer. Cancer. 71:3920, 1993

16y Wahl RL, Zasadny K, Helvie M, Hutchins GD, ot

b))

18)

19)

20

21

~~

—

al: Metabolic monitoring of breast cancer chemohor-
monotherapy using positron emission tomography:
initial evaluation, J Clin Oncol. 11:21(1, 1993
Wahl RL, Zasadny K, Helvie M, Hutchins GD, et
al: Metastatic monitoring of breast cancer chemohor-
monotherapy using positron emission tomography:
initial evaluation. J Clin Oncol. 11:2101, 1993
Bassa P, Kim EE, Inowe T, Wong FCL, et al:
Evaluation of preoperative chemotherapy using PET
with fluorine-18-fluorodeoxyglucose in breast can-
cer, J Nucl Med. 37:931, 1996

Hoh CK, Hawkins RA, Glaspy JA, Dahlbom M, et
al: Cancer detection with whole-body PET using
2-[18F]Fluoro-2-deoxy-D-glucose. Joumal of Com-
puter Assisted Tomography. 17:582, 1993

Brown RS, Leung JY, Fisher 8], Frey KA, et al:
Intratumoral distribution of tritiated fluorodeoxy-
glucose in breast carcinoma: I Are inflammatory
cells important?. J Nucl Med. 36:1854, 1995

Holle L, Trampert L, Lung-Kurt S, Villena-Heinsen,
CE, et al: Investigations of breast tumors with
fluorine- 18-fluorodeoxyglucose and SPECT. T Nucl
Med. 37:615, 1996



