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lium—-201 (Piccolo  1995).
(Dejong 1996, Arbab 20-30
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Table 1 ®Tc-Sestamibi Scintigraphiy for Breast Imaging
P S Bt iasy tmaging Pooltive Nogative
Authors Yoar Lesions Criteria Non-paipable Modality Timing Dose Seasitivity Specificity Predictive Value Predictive Value Accuracy
Burack et al** 1904 41 BM 41/0 Planar 10 min 20 mCi 3% @s5/2n 87% (12/190 93% Qs2ZN 86% (12/19 90% G7/41)
Kao et ol 1994 38 BM 38/0 Planar 10 min 20 mCi 84% Q1/3D 100% B/6 100% Q7/20 55% 6/11) a7% G338
Khalkhali et al*! 1994 147/153 PM/BM 113/40 Planar 5 min, 60 min 20 mCi 2% (47/51) 89% ©91/102 B1% (“47/58) 96% ©O1/99 80% (138/153
Lu et al2 1985 44/40 BM 44/0 Planar 15min,3h 15 mCi 91% (10/11) 83% Q429 67% (10115 96% 24/29) B85% G4/40
Taillefer et al*4 1995 65 PMW/BM 44/21 Planar 15 min 25-30 mCi 92% (44N 95% (17/18 98% (43/40 B81% (17/21) 2% B0/65
Khalkhali et al*! 1995 100/106 PM/BM 8s/21 Planar S min, 60 min 20 mCi 94% G0/32 88% (B5/74 TT% G039 97% B5/67 80% 95/108
Villanueva-Meyer 1996 68 PM/BM 46/20 Planar 15 min 20 mCi 83% 29/3% 94% 29/31) 84% 29/31) 88% 29/30 B88% (58/680
ot als!
Paimedo et al* 1996 54 PM/BM 40/14 Planar, 5-10 min 20 mCi 838% 2120 B87T% 26/30 B4% 2129 80% 26/29) BT% U7/50
Spect 30 min 20 mCi 83% 20/20 83% 25/300 B0% 20/29) B6% Q5/29) 83% (45/50
Maffiou ot aP? 1996 24 PM 0/24 Planar 30-40 min 20 mCi 50% /140 B0% ©/100 8% 7/0 56% O/16 67% (16729
Clifford et al®® 1996 147/148 PMWBM 89/59 Planar 5 min, 60 min 20 mCi B4% 06/41 95% (100/109 88% 0O8/41) 93% (100/107 92% (136/1480
Carril ot P 1997 41 PM 0/41 Planar 10 min 20 mCi B6% (19/22 58% (11/19) T0% (19/20 To% (11/149 73% 30/41)
Buscombe ot aP* 1997 74 BM 74/0 Planar 10 min 20 mCi 91% (48/52 T1% (15721 B89% (48/59 T5% (157200 85% B3/79
Anbrus et aP® 1897 51 BM 51/0 Planar Smin, 2h 20 mCi 95% (387400 T3% @11 93% 38/41) B80% B/100 90% (46/51)
Chen et aP” 1997 61/63 PM 61/0 Planer 10min,2h 20 mCi T8% 25/32 90% 28/31) 89% 25/28) 80% 28/3%) B84% (53/63
Becherer et al*® 1897 70 PM/BM 45/25 Planer, 15 min 20 mCi 67% (18/20 96% (115/1200 78% (18/2D 3% (115/1290 80% (133/147
Spect 30 min 20 mCi 88% 2/29 91% (107/118 67% 22/33 7% (107/1100 90% (129/14D
Scopinaro et al*® 1997 420/449 PM/BM 283/166 Planar 1-2h 20 mCi 85% 300/35%) 90% (B5/940) 97% 300/309) 61% (85/1400 B6% (385/440)
Tiling et al*® 1997 56 PMWBM 4313 Planar 5 min 20 mCi B88% 29/3 83% (19/232 88% 29/31 83% (18/20 B86% (48/56)
Helbich et al®® 1997 s PM/BM 73/02 Planar, 15 min 17-20 mCi 62% (167260 88% (43/49) 3% /2 81% 43/5D To% 59/T9
Spect 30 min 83% 20/20 80% (39/49) 67% 20/300 91% (39/4D 81% (50/79
Colella ot al*! 1897 227 - - Planar - - 82% (128/156 B9% (42/47) 96% (128/130 60% (42/70 84% (170/200
Mekhmandarov 1998 140 PM/BM 85/55 Planar 10-20 min 20 mCi B4% (71/89 85% (47/59 90% (71/79 TT% (47/61) B84% (118/1400
ot al®2
Cwilda et al® 1998 70/74 BM/PM 63/11 Planar 10 min 20 mCi B9% (47/5D 57% (12/21) B4% (47/560 67% 1218 B0% (59/749
Tiling ot al* 1998 44 BM/PM 15/29 Planar 10 min 20 mCi 63% (15/290 85% (17/200 83% (15/18 65% (17/26) T3% 32/49
Tolmos et al*® 1998 70 PM o7 Planar 10 min 20 mCi 56% /9 87% 53/81) 38% 51D 83% (53/57 83% (58/700
Fanagan et al*® 1998 79/80 BM/PM 34/46 Planar 10 min 20 mCi 81% U721 81% (48/59) 61% (17280 92% (48/52 81% (B5/800
Danielsson et a7 1999 96/121 BM/PM - Planar 10 min 20 mCi B4% T72/88) T4% R6/39) 89% (72/81) 65% 26/400 81% (88/121)
Howarth et al®® 1999 1713 BM/PM 9/114 Planar - 20 mCi 84% B7/10 80% (167200 96% (87/91) 50% (16/32 B4% (103/120
Melioul et al*® 1909 121 BM/PM T9/42 Planar 5,90-120 min 20-25 mCi 89% (16/18 88% @1/103 57% (16/280 88% (91/83 B8% (107/121)
Home et al™ 2000 34 BM/PM - Planar 5 min 20-25 mCi 89% (17/19 80% (12/19) 85% (17/200 B86% (12/14 BS% (29/340
Paz et ats 2000 322 BM/PM 213/109 Planar 5, 90 min 20-25 mCi 90% (53/53) 94% (248/263 78% (53/680 98% 248/250 83% G01/322
Lumachi et al™ 2001 87 PM o/87 P+S 5-10 mCi 20 mCi 81% 58/7D 3% 1419 98% (58/58) 50% (14/280 83% (T2/87)
Alonso et al™ 2001 238/245 BM 245/0 Planar 10, 60 min 20-30 mCi 83% (157/189) T7% 43/56 92% (157/1700 57% 43/ 82% 200/245)
Lumachi et al™ 2001 239 BM/PM - Planar 5-10 min 20 mCi 88% (182/207 94% 30/32 99% (182-180 55% 00/55 89% Q12/239)
Sun et al™ 2001 32 BM 32/0 Planar 10 min 20 mCi 83% Q0290 88% (7/8 83% 20/29 88% (/8 B84% 27/32
Khalkhali et al™ 2002 558/584 BM/PM 264/320 Planar 5-10 min 20-30 mCi Fatty 72% (84/116 B80% (133/166 T2% B4/11D B1% (133/16% TI% @17/282
Dense 70% (69/98) T8% (122/158 67% (69/103 81% (122/151) 75% (191/259
Leidenius et al™® 2002 46/49 BM/PM 25/49 Planar 20 20 mCi TT% Q4/32 B1% (11/18 T7% 24-31) 61% (1118 71% 35/49)
Lumachi et al”? 2002 re] PM o/73 Planar 5-10 min 20 mCi B85% (44/52) 91% (19/21) 96% (44/46) 70% (19/2n 86% B3/TD
Sampalis et al™ 2003 1243 BM/PM 417/826 Planar 5-10 min 20-30 mCi 93% (186/201) 87% (906/1042) 58% (186/322) 98% (906/921) 88% (1092/1243
Bone et al™ 2003 20/111 BM/PM - Planar 10 min 20 mCi B82% 65/79 T5% 4/32 B89% (B5/7 63% (24/38) 80% B9/111)
Krishnaish ot af*®® 2003 95/104 BM/PM 59/45 Planar - 20-30 mCi 83% 029 83% (66/800 59% (20/340 94% (66/T0) 83% (B6/1040
Total 5663 4165/2322(1.79)  Planar, B83.8% (2205/2631) 86.4% (2690/31120 83.8% (2205/2630) B6.4% (2690/3112) B85.2% (4895/574
Spect 84.9% (62/7 86.8% (171/197 T70.5% (62/880 94.0% (171/182 B86.3% 233/270)
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Tc—99 m MIBI (mul—
tidrug resistance, MDR)
(Sarkadi 1992,
Clifford 1994). anthracycline
vinca alkaloids
(Piwnica—Worms 1993, Volm

1991, Rao  1994).
(multidrug resis—

tance gene, mdrl) (Piwnica—Worms

1995, Choi 1998, Luker 1997, Kostakoglu
1998). mdr1 P— (P—glycoprotein,
Pgp—170) 170-kDa
P— (ener—
gy—dependent efflux pump)
(Kostakoglu 1997, Cordobes
1996). P—

(Kostakoglu  1997).
P— mdr1
, mdrl P—
MRNA 45 Kb (Kostakoglu 1997,
Cordobes 1996). Tc—99m MIBI (methoxy—
isobutylisonitril)  P—
. MIBI
pP—
, P—
MIBI
(Kostakoglu 1997, Cordobes
1996). Ca™
Ca™ verapamil
verapamil
(Miller 1991, Pastan  1987),
calmodulin , quinine , isoprenoids,
tamoxifen cyclosporin P—
(Germann 1990, Ford
1990). :
Tc—99 m MIBI in vivo
mdr1

LT-LAT
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P— Tc—99 m MiBI
(efflux) P—
(Kostakoglu 1997, Cordobes  1996),
2. (radiolabelled
antibody)
1978 carcinoembryonic antigen(CEA)

(Goldenberg 1978, Thor 1989, Goldenberg
1992, Baum 1998, Nabi 1997).
MUC1 CEA

(fragmented) murine
1-131, 1-123, In-111
m . Lind Tc-99 m
CEA IgG 46
CEA
17%

Tc-99

83%

69%

. MUC1 HMFG-1, HMFG-2,
SM3, DF3, 12H12, BM2, BM7, EBA-1 MAS5

50%—-90% (Nabi
1997).
CEA-Scan(Arcitumomab,

Immunomedics, Inc, Morris Plains, NJ)

CEA-Scan 96%
78% CEA-Scan
75% 44% CEA-
Scan
(Baum  1998).
CEA-Scan
Y-90

humanized anti-MUC1 anti—CEA

(50-70 cGy/mCi

injected) (Kramer  1994).
(ascites) 1-131 anti—
mucin 2G3
(Kramer  1998).
3. F-18 FDG PET
(PET)
PET
PET

(functional imaging modality)

.CT MRI
PET
(Hoh  1999).
(Weber
1977), F-18
FDG(fluorodeoxyglucose) PET
(Hoh  1999).
(glucose transporter; Glut)
, FDG
. Glut , hexokinase
Glut  hexokinase
(heterogeneity)
Glut—1 hexokinase



(Smith 1988, FDG-
1999). FDG SPECT 24
cm
(Holle  1996).
FDG-PET
. node—negative
PET lcm 20 14%
11-20 cm 31%
, (metastasis) (Rosen
. 1989). GsO crystal PET
screening
mammography 1cm
fibrocystic disease
mammography .
Tc-
99m setamibi scintimammography
. F—18 FDG(fluorodeoxyglu— PET
cose) PET
1989 Minn  Soini (Wahl  1991). Tc—
82% (14/17) 99 m sestamibi scintimammography  F—
(Minn  1989), 18 FDG PET
100% 20 1
(Wahl  1991)
4-5 cm 29 cm
, 80% scintimammography
Tse PET
(Tse 1992). (Palmedo  1997).
PET scan PET scan
80-90%
(Adler 1993, Nieweg 1993, Awril (localization)
1996, Scheidhauer 1996) (  2). ,
(98.4%) (99.5%)
PET 1cm ,
2.PETO0 000 00000 DO0OO00OOO
Reference Sensitivity Specificity PPV NPV Accuracy
Wahl 1991 100
Tse 1992 80 100 100 67 66
Adler 1993 96 100 100 89 97
Nieweg 1993 91 89 91 89 90
Scheidhauser 1996 91 86 96 75 90
Avril 1996 83 84 87 79 81
1999 95 77 86 87 89
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core hiopsy
(Stavros  1995).
PET X—ray mammography 5-10%
CT MRI co—registration ,
PET
MRI
F-18 FDG PET co—reg— morbidity . Wahl 1991
istration F-18 FDG
PET (Wahl 1991, Adler 1993, Nieweg 1993, Auvril
( 1996, Scheidhauer 1996, Utech 1996, Adler
3). 1997, Crippa 1998) ( 3, 4).
SUV (standardized uptake value)
PET
3.00000000000
Reference Sensitivity Specificity PPV NPV Accuracy
Wahl 1991 100
Tse 1992 57 100 100 50 70
Adler 1993 90 100 100 91 95
Nieweg 1993 100
Scheidhauser 1996 100 89 90 100 94
Avril 1996 79 96 95 84 69
Utech 1996 100 75 69 100 84
Adler 1997 95 66 63 95 77
Crippa 1998 85 91 85 91 89
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