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Utility of Second-Look Examinations in the Management of a New
Hypermetabolic Lesion Detected by Fluorodeoxyglucose Positron
Emission Tomography/CT for Diagnosis of Loco-Regional

Recurrence in Patients with Breast Cancer’
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Purpose: To investigate the clinical significance of a new hypermetabolic lesion de-
tected by fluorodeoxyglucose positron emission tomography/CT (FDG-PET/CT) as well
as the utility of second-look examinations to evaluate loco-regional recurrence of
breast cancer.

Materials and Methods: Qur database revealed 922 breast cancer patients who
underwent surgery from January 2008 to July 2011. We included 20 patients with
negative findings on routine follow-up but with new hypermetabolic lesions on
FDG-PET/CT. All underwent second-look examination [breast ultrasound (US) = 14,
chest CT scan = 6]. A total of 17 cases were pathologically verified and 3 were diag-
nosed with follow-up imaging.

Results: The locations were in the axillae (n = 7), breast (n = 6), chest wall (n = 3),
cervical[supraclavicular (n = 3), and internal mammary (n = 1). Of the 20 hypermet-
abolic lesions, 10 were pathologically confirmed malignancies. Of the 14 patients
who had undergone US, 7 had suspicious findings and 5 were confirmed as malig-
nancies. Of a total of 6 patients who had undergone CT scans, 5 had suspicious
findings and all turned out to be malignancies. The positive predictive value of the
second-look examination was 83.3% (10/12).

Conclusion: Second-look examination and pathologic confirmation should be per-
formed for newly appearing hypermetabolic lesions on FDG-PET/CT in order to ex-
clude loco-regional recurrence in breast cancer patients.
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AR opHRbkEEEA (F-18-fluorodeoxyglucose positron
emission tomography; °lst FDG-PET/CT)o] Xk, ©7]4d
g, A=ERETE A Feh StoA el A7) A 5
of ge] ARGET QIk(7). FDG-PET/CTE tH2 F4 710
ofsll Alg=l= SRRl HJEE Hesl & 4 Us Y
tirbgsoll et B-E Alseitt. AlMt FDG-PET/CT=
g ol A0 TS FAJ 4 Slof Fo50] AT U
Holg ISR Bl 53] 988 4 ok,

A garekel A&l QloiM FDG-PETS] BIt=2ot 0]
T2 ZW2F 9699} T7%E B 1w|11 QITk(8, 9). Aukema S(10)
off oI5t FDG-PET A} w20l 2= go] vkl F-9-7F
uo} RFo] of 4872 AA[aekil B sk 94On| Grahek 5
(11)-& FDG-PET ZAF & 44%2] SEAOIA 2|7 ©Z]o] w3t
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ZItof| QlofA] Hold QItEE WO -Get 2hxfe] 4%
Aol QoA R-8-4d0l= Algtol Qi kst FDG-PETS] 4
tialo g =2 QdE UhEllHl ol TP 5 =
4G AEioIA e 57 Heh= 22 o &-EOlA] ZIQIRit

ARG 7FA] FDG-PET/CT/golA 2% AR & (hyper-
metabolic lesion) Ol et Wefoba] 2AloLt Aql= A%l vf
7h Aek, EQ £5] 7180] G ATt AL vt yefot
2 2700 dieh Az o] AriAof T Barte iSict wba]
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2|3 #Al FDG-PET/CT
510 Al
= = 92289 Rt TAF FolA FDG-PET/CT HAF
oA =4 |9 Addo] op)=h= TiAF BRio] Qleka Wyt
H F 20989 TRAHEAR= 25 oo B AR 45.7A,
He= 28~56A4D)E to = SISIL. & 2072 2HAre] RHef
o] Al 9FL2 HaA -t (invasive ductal carcinoma)
(n = 17, 85%), M dU(mucinous carcinoma)(n = 2, 10%),
231 oA A2 (pleomorphic carcinoma)(n = 1, 5%)°1Ct.
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Aol ojplel= Al BEo] WAL ol FDG-
PET/CT& A7 22HAL o1 5= & o|ufo]] A|Y=|Qict,

o] B.E 20w 2] FRFSOIA] FDG-PET/CTAOIA whdw i}
CHAL ® 9o tisl 22t HARE AlYSIL=El 14T(T0%)-2> R
AL deht HR HEA HARE 9t 22k HAHultra-
sound)E AIYBIAIL, 67(20%)- NP A v} g e
o] HALE ol 295 55 ka5 (contrast-enha-
nced chest CT scan)= Al3¥olStt. FDG-PET/CTLF 221 4
AREO] ZHA-L Et 23,7019 0™ T = 120l4] 58U At

oJgiLt,

o] 209 FolA 179%= &
Lok vhs A3 6o, Z—#TEOP ﬂ 3 50ks 7o, oA A
Al 400) L] 309= 22t A A4 3
FAHARE AlgstolLt. Ed B ?—@%‘AP 717k 20370
Ol (FR: 17~2370Y) F2HAE 7I7F &<t 3
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O[u|ZR= FDG-PET £7Hu(Gemini TF, Philips Medical Sys-
tems, Cleveland, OH, USA)E 5ol o|foixitt, e IRE2
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FDG-PET/CT A3 A Aoi= 6ARE oV 54k8 steled
F-18 FDG ¢ - &9 A& 57g014 180 mg/dL ol 7
< ZRlotgct. FFACl wet 370~480 MBq(10~13 mCi),
F-18 FDGE AW % 502 & FAYEE3EZES #7171
Ao tHE7HA] "Gttt FIAYEHSET= 54
= 18 emOL S = 4.4 mmSdH. A 4
shhgEge] alwgs ol 16-duEusdE daeitsdt
<% (Brilliance 16, Philips Medical Systems, Cleveland, OH,
USA)-Z OHE-5t0f Th&:-0] A|20f| whef A[YEIICt: 120 kVp, 50
mA, 0.75-s rotation time, 0.75-mm slice collimation, 4-mm
scan reconstruction with a reconstruction index of 4 mm, 60—
cm field of view, and 512 X 512 matrix. FHIAPTEHEEY
A= 3D Row Action Maximum Likelihood Algorithm ¥} ZH4]
WS Rt AdF heldsE3es 5ol AAESH. 2
e FARR HHE Y= HESIH.

SYEZOt
RE =2 Logiq9 unit (General Electronic Medical

Systems, Milwaukee, WI, USA)°IL} HDI 5000 unit (Ad-
vanced Technology Laboratories, Bothell, WA, USA)-S 53l
230k AR Aldstgion guig=(14-5 MHz) AgE=
APS ARSI, Bs 2gut Ak F B s et

olatazol 5 3 ol ol AlRy=Iei

EF TPt

T relisEgl 4-dHAN(Volume Zoom, Sie-
mens Medical Solutions, Iselin, NJ, USA)(n = 46) = 64-4
HAZRU(Brilliance 64, Philips Medical Systems, Cleveland,
OH, USA)(n = 63)5 AF&5t ZFsioint. A70d2 1.5 mm &
2oo]e], 5 mm HHFA, 5 mm 742, 100 mLe] H|O]
24 Z2GA|liopromide (Ultravist, Bayer HealthCare, Berlin, Ger-
many), iopamidol (Pamiray, Dongkook Pharmaceutical, Seoul,
Korea), iomeprol (Iomeron, Bracco, Milan, Italy)]& 2.5 mL/
sec S = G FARSH] AlJetion] ojn|x] 252 40%
Aol o glojick

T2 OR9] AFS0IA ARGEIQIE BIFHO] 7|22 roflA] A
TR0 £ AL 50| JuiAkg (018 B =2
B9z et ol BE Hdl #2843 Ek(maximum
standardized uptake value: ©|5t SUV)0| 2. 5HT} =2 Q=2
QAR QITk(13). SHAIRE o] A= = ofloflA] A8 7}
Y=t ol= Y FHolHR e FF, U 501 A= BHOIA
= =2 SUVEte B 4= Q7] miZolot, whepa] & AroilA
Ao QJAEl= AR BHHS 2 22]0f BloiA =420
2 FDG 45&°] =0t Suvtel 2.5 opgoldA 7= dol
Al S| 2 HOAL ofdof Hofx] ot A2 871 HHY e
Aolgitk(12, 13).

RS FYEYs, 87 diesEY 55 89
FORIAF = 22 AP AHES Al B9 3 52 5 9
Jofot Z2o] 5 gk 1ol olsl EA=QIT. 23F HAK= FDG-
PET/CT/JolA At Ado] o= wheiAl geiof] 283
T AIYERlon fbRgutet fEgwolM=E B 3
El= Breast Imaging—Reporting and Data System (°[s} BI-
RADS) lexicon®] wbA] 24151 21587 H(final assessment
category)OlA] BI-RADS category 1-2 AAAH, BI-RADS
category 2, 30 &ok= ¢ FgoliHo = BI-RADS
category 4, 50l &5k= ¢ Moo R ERoiont

B Aol oA

FDG-PET/CT/$olA Aol oJpleh= TpehAal o] v
SRR E Ty 3.2E (9 1~Tu)o] Agl oo A
922 S &, ol2lgh Ago] oi)Ee TpthAF gro] gAH
2000171 2 Aol 22| QInt. whebaA] Aozl 7] A
A AEAAS BHoJR| QFOoLE FDG-PET/CT/SolAl Aol
Ol TFohAF o] BHERIE = oF 2.2%°I5, FDG-
PET/CT/golA12] =442 Zto] Sjptk= Z101Qlar o
efeh Al a0l YR AR H=x™(n = 7, 35%), %
A (n = 6, 30%), FH(n = 3, 15%), 59 Azt =4
(n =3, 15%), = U-E=Z4 0 = 1, 5%)°I10H.

= S04 FDG-PET/CT ol A3 A71(12h A
oie RS FHEdE, B RS EY ok
= opdo] ofaw|R] ekttt 13k HAtolA 200 F 1600= &
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FUY AR ZA X|H/Y M| TITH LOIM FDG-PET/CTOlIM ME WZAE THAF FEHO| S ISl Al 2Kt HANS /878

A

Fig. 1. A 30-year-old woman who had undergone left modified radical mastectomy for mucinous carcinoma presented with a lesion suspicious
for malignancy on a 3-year follow-up fluorodeoxyglucose positron emission tomography (FDG-PET)/CT scan and confirmed as local recurrences

on pathologic examination.

A. FDG-PET/CT scan shows multifocal hypermetabolic nodular lesions in left axilla, pectoralis muscle, shoulder, and brachialis muscle (arrows).
B. Second-look ultrasound shows multiple partially indistinct isoechoic masses (arrow) at the corresponding areas and these are considered to be

BI-RADS category 5.

A B
Fig. 2. A 54-year-old woman who had undergone left modified radi-
cal mastectomy presented with a lesion suspicious for malignancy on
a 4.5-year follow-up fluorodeoxyglucose positron emission tomogra-
phy (FDG-PET)/CT scan but confirmed as benign reactive hyperplasia
on pathologic specimen.
A. FDG-PET/CT scan shows a newly developed hypermetabolic lesion
in the right axilla (arrow) which is suspicious for metastatic lymph-
adenopathy.
B. Second-look ultrasound shows a hypoechoic lymph node (arrow) in
the right axilla. It shows eccentric cortical thickening, and so is consid-
ered to be a malignant lymph node (BI-RADS category 4a).
=8l of= YAV 1A} BAKR B F97F 5-25] ZEA] £
71 ghZolct. o5 W2 FY, ol 25, Rkl 5O
IABIAL U3

FDG-PET/CTofA WA Ago] elleh= IohAF B 20
oflof thall 25 22k HARE AldoI=E 149= 2332, 6
o= FF MieldsEde R Ui 149 F T9= =&
E AlgeE o oMol adE EANBI-RADS category
4 (n = 4), BI-RADS category 5 (n = 3)] UHA| 79ll= 22}
Z-831} AAof|A] A BI-RADS catecory 1 (n = 0)] F=
PHONATABI-RADS category 2 (n = 1), BI-RADS cate-
cory 3 (n = 6)-2 BAC}. 22 253t PAMSOlA] A ol4] A
S Bl 70019] B¢ bolle wElekd R Ay Urecur-
rent breast cancer) 2= AE|QIOH(Fig. 1), 29= ¥4 &

H(AJupA o] k34 A1 reactive hyperplasia of lymph node)
O|IEH(Fig. 2). BFHOY 22 HAPOIA . L oplAadS Bl
7ol 2AEAMY 59 Y ERlR AN = 2),
Yz Aol gk SAl(n = 2), MEHAVS SHIAIE a(n =
D]e= =gl YmR] 200= S22 ofu]x] HAoA| o}
7F gl e = 2RSSt

5 bekgEgo g FrPt ookl 69 5 5H0ll= 2
ZF AAOA FAJAIA AL BT [BI-RADS category 4 (n
= 2), BI-RADS category 5 (n = 3)] He|Z2 o2k o] fojl=
L ogol9itk(Fig. 3). 69 & WHA| 19= §5 ikehct
SN PO (BI-RADS category 2)& HFH=0
Of= 17711 Fofl Alagh A HAMY HakE HolX] gkot g
Ho = 2Rt

AAH oz 272F HAOIA] Aol AazdS Hel 1200 FollA
100]i= A o= QAT 23k HAIA . g2l
2S5l 89 Beld o o= ZTtE it

A g7k 9] Auk= Fig, 401 80F|o] 9t} FDG-PET/CT
oAl Ado] SEl= AL O] 50%= oA BHo R
SRI=|QICE, 22 A=A R zgae] BitE, 5ok, 4
o=k, 240l ZH2F 100%, 100%, 71.4%, 100%RaL
B ARSI Qi Bl oS E, 249
She= 5% 100%H. gt 557 dietutsdZy
S 22 GAre] A RiEeF 5olke= 217} 100%(10/10)2F
80%(8/10)%1L YdollS=+= <F 83.3%(10/12), &/8°I=5=
= 100%(8/8) .
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Fig. 3. A 67-year-old woman who underwent left modified radical mastectomy presented with a lesion concerning for malignancy on a 3 year 2
months follow-up fluorodeoxyglucose positron emission tomography (FDG-PET)/CT scan and confirmed to be a malignant lymph node on final
pathologic examination.
A. FDG-PET/CT scan shows a focal hypermetabolic nodule (arrow) in the left internal mammary area.

B. Second-look chest CT scan shows a 0.5-cm enhancing nodular lesion (arrow) in the left internal mammary area. This is very small but not seen
on previous imaging so considered to be a malignant lesion (BI-RADS category 4c).

‘ Imaging analysis of second-look examination (n = 20) ‘

/

‘ Suspicious malignant lesion (n

/\

\

Benign looking lesion (n

/\

‘ Pathological benign (n = 2) ‘ ‘ Pathological malignancy (n = 10) ‘

‘ Pathological benign (n = 5) ‘ Stable on follow-up (n = 3) ‘

Fig. 4. Hypermetabolic lesions detected by fluorodeoxyglucose positron emission tomography/CT correlated with second-look imaging and
pathologic findings. The overall sensitivity, specificity, positive predictive values, and negative predictive values of second-look examination are

100% (10/10), 80% (8/10), 83.3% (10/12), and 100% (8/8).
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(14-17). Isasi -5 (18)> 2] At Hols FHsk= ©l 9L
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Yoy, o Ao TR} 7]9ke] EHlojE= k& W FDG-
PETO] RI7He= OF 55.6~100% (5S4t 92.7%)S IS
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At 2 AollA giF-20] Sal= 12 GARolA oA
ZHog HEQly, o] F 40 B o] JX] wh2ofl 12k HAL
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A2l National Institute for Health and Clinical Excellence
AZJoNA] fgetol Afgto] Ot th2 FHARoA] At
ofulSt - R T H G4 (breast MRI)-2 3okl Qlct
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4RI GAHARY] ] QFoll 2JtEo] Qx| 2ot BwiEo
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