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Purpose: "SF-FDG PET/CT has been known a useful modality to diagnose high-glucose-using cells such as
cancer cells by glucose metabolism of FDG. Mainly, FDG takes on cancer and inflammatory cells; However,
There have been FDG uptakes on normal tissues by individual physiological characteristics, occasionally.
Especially, in fertile females, unusual FDG uptake of breast changes as the menstrual cycle, and disturb
diagnosis. Therefore, the study aimed to evaluate the change of breast FDG uptake in menstrual cycle on 18F-
FDG PET/CT. Materials and Methods: 160 females (34+3.5 years old) who do not undergo a gynecologic
anamnesis and have regular menstrual cycle over the previous 6 months were examined, from March 2009 to
February 2010. They were divided 4 groups (each 40 patients) as flow phase, proliferative phase, ovulatory
phase and secretory phase using Pregnancy Calculator 0.14. and history taking. Discovery Ste (GE Healthcare,
Milwaukee, Mi, USA) was used as PET/CT. We analyzed SUVs on accumulated region on breast, and 3 nuclear
medicine specialists did the Blind test. Results: SUVs on the Breast were flow phase (1.64+0.25), proliferative
phase (0.93+0.28), ovulatory phase (1.66+0.26) and secretory phase (1.77+0.28). It showed high uptake value in
secretory, flow phase and ovulatory phase (p<0.05). In gross analysis, the accumulation of breast was divided
into 3 grades as comparing with lung and liver. The breast’s uptake was equal to lung (Grade I ); between lung
and liver (Grade II); equal to or greater than liver (Grade I1I). The results showed high uptake value in secretory,
flow phase and ovulatory phase (p<0.05). Conclusion: In fertile females, FDG uptake of breast changed as
menstrual cycle, and it available to diagnose breast disease. Therefore, we consider reducing false-negative
finding of breast disease, by doing examination on appropriate period through history taking about individual
menstrual cycle. (Korean J Nucl Med Technol 2011;15(1):39-44)
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Fig. 1. 160 females (34+3.5 years old) who do not undergo a
gynecologic anamnesis and have regular menstrual cycle (28
days) over the previous 6 months were examined. 1-4 days was
classified as flow phase, 513 days was classified as proliferative
phase, 13-16 days as ovulatory; and 1628 days as secretory

phase.
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Fig. 2. Before PET/CT procedure, we were confirmed each
menstrual cycle through history taking, and then, Whole Body
PET/CT was progressed.
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AR ¥ PET/CTE GEAFeIDiscovery STe (GE Health-
care, Milwaukee, Mi, USA) Scanner©|, = 2]~ crystal)
BGO & ARE3l4t) a-5-E-3l5(intrinsic resolution)> 6.0
mm&] W2 Z(full width at half maximum, FWHM)2 A&
51331, DFOV (display field of view): 70.0 mm, 1 bed T
overlap2 9 mm, CT= 2 mm ¢] slice thicknessZ 8 slice=
FAE] 9o, A4 WL iterative methodE AME-3}
o subset 283, iterative 23] A|Y3FAT TR} AR} AA 2| =2
L a3 A2 oA BAS SHES Slglon, 1A} A}
oo Felgh $5-S Fahich 500-100 mlolAF FHg
SHE HFASIES slglon, A4 1 WEHE 669 mmol]
(120 mg/dl) o]3kgick. "FFDGE ol oF 158 A= oHy
2 7|31 oF 5.6 MBg/kg (0.15 mCi) 1] Eofs1a 1, 28
o MFS PAIB] Sls LHAS AASIHO, 60905
T A4 AR NS AL AR Bl g 2
A He] AR SHEelA] 74 el et
R, ZGAS ARRSEA] ¢8-S 140Kvp, 30mAs Z72] NCCT
(non contrast computed tomography)& 2133+ % 1 bed T 3
59 =9 (emission scan)= X8 s cHFg. 2). W&
GAYo] Bt & CECT (contrast enhanced computed tomo-
graphy)& XI3g5}3l om, AR§- H 2gA= OMNIPAQ UE
(GE Healthcare Co.,, Ireland, 1 mL & 2.9 = 300 mg X$HE
AHgBIcE of 1 TAe] BEA Kg F 2 cc SO 2
2 mLe] £ 151l s 7]+ dual shot injector
9l Optivantage (Mallinchrodt, LIEBEL-FLARSHEIM Co.,
United States of America)E ARE-3}ACh
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Fig. 3. We did semi-quantitative analysis using each SUV measured of breast, liver, and
lung for identifying the change of SUVs as menstrual cycle.
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Fig. 4. Three nuclear medicine specialists did the Blind test. (A), (B), (C) were PET
whole body images, and (A-1, B-1, C-1) were Fusion image of each Grade. The higher
grade was, the more breast FDG uptake increased unusually.

Table 1, In secretory phase, SUVmax was the highest value as 1.77+0.28 g/ml, proliferative phase showed the lowest SUVmax as 0,93+0.28 g/ml,

Cycle Phase No. of Patients SUVmax (+SD) SUVavg (+SD)
Menstrual Flow Phase 40 1.64+0.25 g/ml 1.40+0.22 g/ml
Proliferative Phase 40 0.93+£0.28 g/ml 0.74£0.22 g/ml
Ovulatory Phase 40 1.66+0.26 g/ml 1.46+0.29 g/ml
Secretory Phase 40 1.77+0.28 g/ml 1.60+0.24 g/ml

3. SMEA A o

Pregnancy Calculator (Ver. 0.14)9} AF 4 2341 53} FelAe] SUVE 547 23 ¥7%7](SUVmax 1.64+

oj4o] 97 F7)8 FRalgon, 27| ¥ 713t 5, 5o 0.25 g/ml), 5-417](SUVimax 0.93+0.28 g/ml), ulj&t7|(SUVmax
SUVe H3lE v]ul BA5l¢tHFig. 3). =3 32]8) H+9] 1.6620.26 g/ml), EH]7](SUVmax 1.77+0.28 g/ml)2 LjEF:E
3782 &0l Blind Test= 50H4 71 AldJsti e, 7+ 4 Sw(Table 1), E0|7]014 7 a3l thaC 2 Hijgkr]el o
7 71 E |, Zh 58] FDG A A=E S8 8 7] o2 2 SUVE YERIEH(p<0.05).
FDG A7} w|2t FARE 3¢ Grade T, €} 7 F3F A= ERE o1 €7 7] 8 82 SUVE| WSl Box Plote

A

° FDG #E 2 790l Grade I, 7H} 270 28 2 2415 3t Bujy)e} 9747, Warlols Z7heo] Uel

790l Grade IO TE3ISTKFig. 4) WL, FA17]0)4 SUVZF ZhaElo] 9182 8l 3t 4 919l
tKFig. 5). SHAIRk W} Trol s U 270 wket SUVe)
WslE = 4 QoTi(Fig 6).
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Z 807H(50%) 0.8 UEbaL, Hu]7] weo] At 31gos
P e )88 2}A5Fit(Table 2). &3] EH]7] wjo] =
B2 grade T, grade o slidstalal, <] FDG A
H7F 417100 vis) 2is] S7kslrkFig. 7).
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Fig. 6. The uptake values of lung and liver had almost no variation over menstrual cycle. This suggested that breast’s
SUVs were only influenced by menstrual cycle.

Table 2, The FDG uptake in the breast regions shows Grade | in 34 women (21.2%), grade Il in 46 (28.8%) and grade Il in 80 (50.0%).In
proliferative phase, FDG uptake of breast was the lowest, but, secretory phase showed the highest FDG uptake value,

FDG Uptake in Breast Flow Proliferative Ovulatory Secretory Total No.
Grade | 2 32 0 0 34
Grade || 13 8 16 9 46
Grade Il 25 0 24 31 80
Total No. 40 40 40 40 160

42



8ol 9 501 HZ F7/0f W2 18FFDG PET/CTOINS R M5 Hstof

e
ror
=
il

(A)

Fig. 7. PET whole body images of secretory phase (D) and flow phase (A) were the highest FDG
uptake of breast, and each fusion images (D-1, A-1) showed increases remarkably. (B) and (B-1) were
proliferative phase, and breast uptake was almost no increase. (C) and (C-1) were ovulatory phase that
breast FDG uptake was increased more than proliferative.

M
u

A} F23} Pregnancy Calculator (Ver. 0.14)E o]-85}o] Y74
7], 4171, vig7], B8]7]12 Uiro] 22 4094 RS =3
7Hd7] o482 D 719 wet el FDG dF A= stom, PET/CT #AHli= Discovery STe(GE Healthcare,

7F HstEm, 535 nAlRh 1 HHE Adsh=t] 97 + Milwaukee, Mi, USA)E- o[-8-3131tt 4] o 2= 4
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