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1. 94 B4 934 24%d 54

FHIoz = A FDG-PET = A&t 1 7|158H 3 7[7HA] 9 23t

PN
=
134 Wo] HF olx 46.3 A(28~76)TF. M9} B9 Fal 49 W

A4S Algsided 1 94 2= d dAeweS A3 dx7 19 |4,
[1 @4 €=4d ZHe71A A3k 3xp7F 61 9, 111 94 H=ZAd

Sdd Fxrr 78 W, dAgyRzTZAd Hol AL HUWA  FAU}
57 Holglorm o]E F submicrometastasis (metastasis <0.2mm)S H.<l

217} 2 3 v AEdo] (micrometastasis: >0.2mm and <2mm) A7AS HQl

FA7F 7oA. (R 1)
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Characteristics Total No %
Total samplesize 134
Axillary LN metastasis (+) 57 42
) 78 58
Mean age 46.3 (28~76)
Stage
I 42 31
lla 45 34
l1b 23 17
lla 15 11
b 1 1
llic 8 6
Axillary operation type
Sentinel LN biopsy only 49 37
Axillary LN dissection 85 63
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Characteristics

Patients Number

Pathology IDC NOS 118 88
ILC 3 2
Mucinous 4 3
Papillary 1 1
Medullary 1 1
Cribriform 4 3
Tubular 1 1
Metaplastic 1 1
Apocrine 1 1
Tumor size T1 56 42
T2 72 54
T3 6 4
Histolologic grade | a7 40
I 54 46
I 17 14
Ki67 Low 76 57
High 58 43
LN NO 78 58
N1 34 25
N2 15 11
N3 8 6

11



2. FDG-PET 9] &= &4

134 o] ¢ A PET & A ge 32 3 A Sl dsial 559
Aol A PET AHAS7E Aol fded 4 He e A 2A S
Allgk #Expglom 1 "o FAE FUe Z7I7F 0.4em o]t
et xd HoJol ois 109 g ghapoll A PET Axpeh X2 sha HALE
Akl 81%°] ATg=E YEFHATE. 5 oA PET A= o] 24
Holu HAAG HoladE HolA ot 3.7%°] AdES HAaL,

20 oA PET oM o] 2ol glou PG Holai

tlo

B o
14.9%14 9S4 A27AL HPom PET HAIE d4d=TdH Aol

Aest=d dojA 6562 "=} 94%0] Sol=& Btk (& 3)

E 3. FOG-PET o] olgl=d o] Jvo] gw

Accuracy 109/134 81%
Sensitivity 37/57 65%
Specificity 7277 94%
False positive 5/134 3.7%
False negative 20/134 14.9%
Positive predictive value 37/42 88%
Negative predictive value 72/90 80%
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F 4. FDG-PET o] qetgi=zd o] Ahe] e F= &%
Factor False negative Truepositive  pvalue
(N=20) (N=37)
Tumor size
Mean size : 2.8cm 2.3cm 3.0cm
T1 (<2cm) 6 8 p=0.279
T2 14 24
T3 (>5cm) 0 5
Tumor HG | 10 10
Il 8 19 p=0.366
I 2 7
Ki-67 low 15 18 p=0.044
high 5 19
No.of metastatic LN
N1 (1~3) 16 18
N2 (4~9) 3 12 p=0.039
N3 (=10) 1 7
LN metastatic size (mm)
Mean : 8.6 (2~24) 5.5 mm 10.7 mm
<5 12 6 p=0.010
5< <10 6 11
>10 2 13
Perinodal extension
Yes 2 14 p=0.032
No 18 23

14



PET o °Jgt Mo o] zldke] WIZFEE N3 ol 4 88%(7/8),
N2 oA 80%(12/15), N1 ol 53%(18/34)= Hold HZ o] 47}
HE&4E e AT E HATHp<0.05). AT Aol Hold AV|E
ZAEAY 50 oo HF Hold’ AV]E 8.6mm Fi YA HE
Aol 37]= 5.5mm, A TAA 10.7mm Gk, Aol”® =77} S5mm ©] &7}
18 o, 5mm ETF =3 10mm PRI 97} 17 o, 10mm Btk & 797}
15 d2 9u3%EEs 247 33.3% (6/18), 64.7% (11/17), 86.7% (13/15) =

é?égoi PET 9/] ?_]_Z:],'EE— ﬁoll‘ﬂ_ 3_7]7]_ ,:éL_/l:_g]_ %ﬁ];ﬂlgi -0/]'(:5]»7-”

)
T
FAHAT(p<0.05). EF PIA FHo A¥zAon ol o]

AANE AL7F 16 dol|A] #ZEA=d o5 F PET oA 14 o TAF ]
Aekg&E 87.500 29 Ki-67 o dd&o] w2 A 24 doA 19 o7f
Aeso] F9 AF-xAHoz2 Hol7k &dd A5 Ki-67 2do] F=
T5 PET o 2HES F7F a3tk PET AAIA A4S 2Ad
FAE F 2mm o3 HolAHE BHIY FA7E 6 Molda 4 A o]
Hxd Adols HUW A F 2 WolA Z+ZF Smn, 6mm ©] HolAHE
B 10mm o] 3¢ deo] Ade HAW AL 2 B EFolA Ki-67 2

SA S HATHE 5). A 2ds A" 5 W] A F 3 WA

o

AEZAE AARkE AlY SHal 2 "HeA Jdeglzd AAes
Kl

Algatglom Aotz W AU A5 MWolt Kol &
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Holx AL:E Q9 wreAd #ZTA  ZA(reactive lymph node

hyperplasia) &7 %k 3T},

E 5. FDG-PET©) b= 9e4& 1ol x50 57

Tumor Number of Size of Ki-67
Patients HG

size(cm) metastaticLN ~ metastasis(mm) (%)
1 2.2 1 8 I <5
2 3.5 1 0.2 I <5
3 2.2 1 3 i 5~10
4 1 1 3 1] 10
5 3.3 2 0.4 | <5
6 2.5 1 0.3 I <5
7 2.5 1 3 I <5
8 15 1 6 I <5
9 3 1 0.2 | <5
10 1.7 2 1 I 5~10
11 1.5 1 2 ] <5
12 2 5 15 | <5
13 2.2 2 8 ] <5
14 25 3 7 ] 5~10
15 25 2 3 ] <5
16 1.8 4 6 I <5
17 25 2 9 ] 15~20
18 2.2 5 5 I <5
19 2.8 13 24 Il <5
20 25 3 5 I <5
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4, APz FH AHo| AFE ¢33 SUV cutoff value
PET JAolA] doJx SWV(max)ate EYZE ROC curve & 183

o]
AT d Holg HIFT ¢ A& cutoff value & F3FATE. SUV(max)
o] 1.8 oA sensitivity <} specificity 7} 86.7%, 57.1%% YEFREO
U A2 fFode S tH(p=0.126). PET oA Yoz yerwd
gz T specificity & 100% ®Fsh= 7FE W2 SUV(max) 3k

3.25%0m Tu9 sensitivity & 339G TH ¥ 1).
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a9 1. Aoz HolHHS %k SUV cutoff value

ROC Curve
1.00
754 SUV max =1.8
Sensitivity = 86.7%
Specificity = 57.1%
50 4
[ ]
254 SUV max =3.25
g Sensgitivity = 33%
@ Specificity = 100%
A 000 _ _ _
0.00 25 50 75 1.00
1 - Specificity
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Abstract

Evaluation of FDG-PET in detection of axillary lymph node metastasis

in breast cancer patients.

Seung Ah Lee
Department of Surgery
The Graduate School, Yonsei University
(Directed by professor Hy-de Lee)

Background: Although the use of sentinel lymph node biopsy(S)Nias
increased in frequency as an alternative procedadllary lymph node
dissection(ALND) is still preformed in most womernithwvinvasive breast cancer.
SLNB is an effective and accurate method and hesrbe the standard procedure for
evaluating the axillary lymph nodes in breast candewever, for successful SLNB,
the surgeon should be sufficiently trained beforactice. **F-fluorodeoxyglucose-
positron emission tomography (FDG-PET) is a norsiwe imaging modality that
detects metastatic lymph node and it is well ackadged for its diagnostic value in
other malignancies. We evaluated the accuracy oGHEBT as a method for
detection of axillary lymph node metastasis by carmg the result with the

pathologic findings of ALND and SLNB.
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Material and Methods: Between March 2004 and October 2005, 134 breast
cancer patients were enrolled in this study. FDG-RE&s performed within 3 days
before surgery. PET scanning was carried usind.@ineCi (370 MBq) FDG. Patients
fasted for at least 6 hours before PET scanningthei serum glucose level was
controlled below 115mg/dl. Visual analyses of attgion-corrected PET images
were compared with histopathologic findings.

Results: PET correctly diagnosed axillary metastasis in ®#0%he 134 cases;
five false- positive and twenty false-negative tesuwere found. The overall
sensitivity, specificity and accuracy of PET forillaxy metastasis were 65%, 94%
and 81%, respectively. After surgery, 57 of the t&8des showed axillary lymph node
metastasis. 34 of them were categorized to N1asbscto N2 and 8 cases to N3. The
detection rate of axillary metastasis by PET we% &8/8) in N3 group, 80% (12/15)
in N2 group and 53% (18/34) in N1 group. Lower mateletection(p<0.05) was noted
as the number of axillary node metastasis got emallhe cases of positive axillary
node metastasis were grouped according to the cdizeetastasis. 18 cases were
smaller than or equal to 5mm, 17 cases were betéwern and 10mm and 15 cases
had metastasis size larger than 10mm. (Metastasisveis measured in 50 cases). In
cases where the metastasis size wasim, the detection rate was 33.3% (6/18),
64.7% (11/17) in cases where the size was betwean &nd 10mm. The detection

rate was and 86.7%(13/15) in cases with metaskagjer than 10mm. The size of
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metastasis size was also found to be significaethted to the detection rate (p<0.05).
Perinodal extension was found in 16 cases and theof (87.5%) were detected by FDG
PET. 24 cases with high expression of Ki-67 shod&tdction rate of 79.2% (19 out of
24) by FDG PET. In cases with perinodal extendioa,level of Ki-67 expression was
proportionally related to the detection rate witingicance(p=0.032, p=0.044).
Conclusion: The factors which may affect the diagnostic acopd-DG-PET
are level of Ki-67 expression in primary tumor,esemd number of metastatic lymph
nodes and perinodal soft tissue extension. Theghalved statistic significance in
this study. Small number or size of lymph node statsis was related to high false
negative rate in FDG-PET. It was especially trueemkhe size was less than 5mm.
Therefore FDG-PET does not seem to be an apprepriathod to replace SLNB for
staging of axillary metastasis. The charactersriohgry tumor which may affect the
uptake of FDG are needed to be under considerfdiotetection of metastasis. This
is because the SUV is not enough to prove axillanph node metastasis. FDG-PET
may has its limitation in detecting micrometastdsig has relatively high positive
predictive value. If the primary tumor has high eegsion of Ki-67 with SUV
sufficient to has 100% specificity, sentinel lympbde biopsy may be omitted for

axillary lymph node dissection.

Key Words: 18-FDG PET, axillary lymph node metastasis, ireancer
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