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Application of Positron Emission Tomography
(PET) in Postoperative Follow-Up of the Breast
Cancer

Hee Joung Kim, MD., Jeong-Han Kim, M.D., Sang-Wook
Kim, M.D., Seok-Jin Nam, MD., Byung-Tae Kim, MD." and
Jung-Hyun Yang, M.D.

Purpose: Positron Emission Tomography (PET) is an imag-
ing method that can diagnose diseases by detecting phy-
siologic and biochemical changes of the body. In this study,
we attenpted to evaluate the value of PET in the postop-
erative follow-up of breast cancer.

Methods: Fom Septenber, 1994 to Decenber, 2001,
postoperative PET was performed 67 times at Samsung
Medical Center on 66 patients who underwent curative oper-
ation for breast cancer. Clinical outconmes were corfirmed by
clinicoradiologic courses, fine needle aspiration cytology,
biopsy and operation. We reviewed the medical records and
PET reports of these patients.

Results: The time interval between operation and PET
ranged from 1 to 88 morths with a median of 26.5 morths.
The PET results were abnormal physical examination (23
cases, 34.3%), equivocal result of bone scan (22 cases,
2.8%9, other radiologic abnormalities (9 cases, 13.4%), ab-
normel laboratory findings (4 cases, 6.0%), and synptorrs
of patients (4 cases, 6.0%9. Anong the 67 PET studies, 48
were corfirmed as having metastasis or recurrence, while 19
did not have metastasis or recurrence. Forty-five of the
studies produced true positive resuits, 16 true negative, 3
false positive and 3 false negative. Therefore, in the de-
tection of postoperative metastasis or recurrence of breast
cancer the paraneters for the use of PET were 93.8%
sensttivity, 84.3% specificity, 93.8% posttive predictive value,
84.3% negative predictive value and 91.0% accuracy. On the

, 50
135-710,
Tel: 02-3410-3463, Fax: 02-3410-3019
E-mail: jhyang@amc.smsung.co kr
202 7 5, 2002 7 9
2002

112

basis of the lesion site, the accuracy of PET in the detection
of bone (98.5%), lung (100%) and liver (985%) metastases
was superior to that of local recurrence (85.1%) or lynph
node metastasis (86.6%9.

Conclusion: PET mey be diagnostically helpful in a select
subgroup of patients for whom findings remain inconclusive
after performning corventional postoperative follow-up me-
thods for breast cancer, especially in the detection of bore,
lung and liver nmetastases. (J Korean Surg Soc 2002;
63:112-117)
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1994 9 ,
1 2001 12 PET 66 ,
PET PET
1 2 PET 4 ,
, PET 67 ,
2) PET
PET
FDG-PET 6 PET 22 , PET
. PET Advance PET scanner 15
(Generd Electric Medica Systems, Milwaukee, WI) PET 7 6
. 370 MBqg FDG 45 1
5 PET
, Hanning filter (cutoff frequency, 80
mm) . PET
128%x 129 (pixd size, 4.29x4.29 mm with a dice 4 , 3
thickness of 4.25 mm)
9.8 mm, PET , 1
10.1mm . ,
**Ge rods 10 PET ,
3 PET 2
1 PET
PET
26 67
45.1 , . AJCC-UICC
TNM I 11 (164%),lla 4 (209%),Ilb 20 (Table 2),
(29.9%), llla 9 (134%, lllb 3 (45% ,
v (50.8%9
H:_r 1
18 ©
Table 1. The reason for performing PET ' 3
No. of case (%9
Table 2. The confirmation of clincad outcome
Abnormd physical examination 23 (43
Equivocal bone scan reauilt 22 (134) No. of case (%)
Other recidlogic dbnormality 9 (134) Qlinicoradiologic follow-up % (508)
Abnormd laborotory finding 4 (6.0 Fine needle agiraion cytology 18 (26.9)
Symptom of patient 4 (6.0 Biopsy 2 (17.9)
Othes 4 (6.0) Operation 3 @45
Tota 67 (100.0) Tota 67 (100.0)
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PET
(Tble 3), 67 PET PET
5 , , 1
2,
3 .PET 1 Ia
48 , 45 13
3 PET PET , PET
4 , PET 3
PET
PET 3 1
lla 40 CA 153 ,
PET 93.8%, 84.3%,
PET 93.8% 84.3% 910%
PET (Table 4)
1 b 5 (Fg. ) 5 PET
53.3% 94.2%, 722%,
87.5%, 85.1%
Table 3. PET findings versus clinicd outcomes 21 PET 86.6%
Clinica outcome (No. of case) 26 (Fg. 2) 985% 12
Totd 100%, 7 (Fg. 2 985%
Recurrence . No recurrence ,

PET finding PET ,
Normal 3 © 15 1 ,
Benign 0 4 4 , PET
Recurrence 45 3 48

Totd 48 19 67 '
Ib 11
Table 4. PET findings on the basis of the metastatic or recurrent site
Metadtatic or recurrent Site
Loca LN* Bone Lung Liver Cthers
PET finding (No. of case)
True postive 8 21 26 » 7 1
True negdaive 49 37 40 55 59 (=)
Fdse postive 3 9 1 0 1 (-)
False negative 7 0 0 0 0 1
PET vdue (%
Sensitivity 53.3 100.0 100.0 100.0 100.0 (=)
Secificity .2 804 976 100.0 9.3 (=)
PPV’ 72.7 700 9.3 100.0 875 (=)
NPV* 975 100.0 100.0 100.0 100.0 (=)
Acaurecy 8.1 86.6 985 100.0 985 (=)

*LN = lymph node; ' PPV = postive predictive valug; * NPV = negative predictive vaue.
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Fig. 1. FDG-PET finding of loca re-
currence. A 56 year old famde
was operated modified radicd
mestectomy  for right bresst
cancer with dage lla a June,
1999. She was examined with
PET a& November, 2001 for a
pdpable nodule on he ante-
rior chest. Anteior corond
FDG-PET cuts showed in-
tense hypermetebolic fod (ar-
rows), consistent wth local re-
currence and wide excision of
a nodule on chest wall con-
firmed locd recurrence of
breast cancer.

Fig. 2. FDG-PET finding of bony and
hepatic metestass. A 55 old
femade was operated modified
radica mastectomy for right
breast cancer with gage I1b a

. - Septamber, 1999. She was ex-
By neasiag. amined PET a& November,
b 2001 because bony and hepatic

. = metastases were supicious on

'T" . 1 bone scan and liver computed
; = tomography. Anterior coronal

i FDG-PET auts reveded in-

tense hypemetabdlic fod a

thoracic spine and liver (ar-

rows), consstent with bony

and hepatic metastases. The dli-

nicoradiologic follow-up con-

firmed that she had bony and
hepatic metastases.
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100%,

(screening)

. Wehl

98.5%
53.3%

(15)
92%,

21 2 ,

(1,10,16,17)

, PET

(10
FDG

(9.18)



117

il

FDG-PET

REFERENCES

1) Bombardieri E, Crippa F. PET imaging in breast cancer. Q
J Nucl Med 2001;45:245-56.

2) Moon DH, Maddahi J, Slverman DHS, Glaspy JA, Phelps
ME, Hoh CK. Acaurecy of whole-body fluorine- 18-FDG PET
for the detection of recurrent or metastetic breast carcinoma.
J Nucl Med 1998;39:4315.

3) Bender H, Kirgt J, PAmedo H, Schomburg A, Wagner U, Ruh-
Imann J, et . Vaue of **fluoro-deoxyglucose positron emis-
sion tomography in the staging of recurrent breast carcinoma.
Anticancer Res 1997;17:1687-92.

4) Cook GJ, Houston S, Rubens R, Maisey MN, Fogelman |.
Detection of bone metastases in breast cancer by *FDG PET:
differing metabolic activity in osteoblagtic and osteolytic le-
sions. J Clin Oncal 1998; 16:3375-9.

5) Noh DY, Yun |J, Kim JS, Kang HS Lee DS, Chung XK, et
a. Diagnogtic vaue of positron emission tomography for de-
tecting breast cancer. World J Surg 1998;28:223-8.

6) FHanagan FL, Dehdashti F, Segel BA. PET in breast cancer.
Samin Nucl Med 1998;28:290-320.

7) Wehl RL, Cody R, Hutchins G, Mudgett E. Primary and meta-
static breest carcinoma: initial dlinical evauaion with PET
with radiolabeled glucose andogue 2-[F- 18] -fluoro-2-deoxy-D-
glucose. Radiology 1991; 179:765-70.

8) Hoh CK, Hawkins RA, Glagpy JA, Dahlbom M, Tse NY,
Hoffman EJ, et d. Cancer detection with whole-body PET us-
ing 2-[**FIfluoro-2-deoxy-D-glucose. J Comput Assist Tomogr
1993, 17:582-9.

9) Nieweg OE, Kim EE, Wong WH, Broussard WE, Sngletary
SE, Hortobagyi GN, et d. Positron emission tomogrgphy with
fluorine-18-deoxyglucose in the detection and staging of bresst
cancer. Cancer 1993;71:3020-5.

10) Wahl RL, Zasadny K, Helvie M, Hutchins GD, Webe B, Co-
dy R. Metabolic monitoring of bresst cancer chemohormono-
thergpy using positron emission tomography: initial evauation.
J Clin Oncol 1993;11:2101-11

11) Coleman RE, Rubens RD. The dinical course of bone meter
stases from breast cancer. Br J Cancer 1987;55:61-6.

12) Guzzo CE, Pachas WN, Pinds RS, Krant MJ. Urinary hyd-
roxyproline excaretion on patients with cancer. Cancer 1969;24:
382-7.

13) Giden F, Dequeker J, Drochmans A, Wildiers J, Merlevede
M. Relevance of hydroxyproline excretion to bone metastasis
in breast cancer. Br J Canca 1976;34:279-85.

14) OhtaM, Tokuda Y, Suzuki Y, Kubota M, Makuuchi H, Tgima
T, et d. Whole body PET for the evaluation of bony meta-
stases in patients with breast canoer: comparison with *Tc"-
MDP bone scintigraphy. Nud med Commun 2001;22:875-9.

15) Kim TS, Moon WK, Lee DS, Chung JK, Lee MC, Youn YK,
et d. Fuorodeoxyglucose positron emisson tomogrgphy for
detection of recurrent or metastatic breast cancer. World J Surg
2001;25:829-34.

16) Mankoff DA, Dunnwald LK, Grdow JR, Hlis GK, Charlop
A, Lawvton TJ, et d. Blood flow and metaboliam in localy
advanced breast cancer: reationship to response to thergpy. J
Nucl Med 2002;43:500-9.

17) Huovinen R, Leskinen-Kalio S, Nagren K, Lehikoinen P,
Ruotsdainen U, Teras M. Carbon-11-methionine and PET in
evauation of trestment response of breast cancer. Br J Cancer
1993,67:787-91

18) Weber WA, Schwaiger M, Avril N. Quantitetive assesament
of tumor metabolism using FDG-PET imaging. Nud Med Biol
2000;27:683-7.



