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Comparison of Ultrasound with *™Tc-MIBI Scintimammography
in the Detection of Breast Cancer
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In Ju Kim, M.D.,, Yong Ki Kim, M.D., Young Tae Bae, MD.! and Dong Soo Kim, M.D.*

Department of Nuclear Medicine, General Surgery’, Radiologyz, Graduate School’, and
Emeritus Professor’, College of Medicine, Pusan National University, Pusan, Korea

Abstract

Purpose: Ultrasonography and ST e-MIBI scintimammography were validated as useful diagnostic tools for

primary breast cancer. However, ultrasound has the problem of low specificity. We compared the diagnostic
usefulness of ultrasound with *™Tc~-MIBI scintimammography in the diagnosis of breast cancer. Materials
and Methods: This study included 174 patients who had ultrasound and M To-MIBI scintimammography
performed on breast masses from 1999 to 2000. The pathologic results were obtained by surgery or FNAB.
Results: Among the 174 patients, malignant breast disease numbered 117 and benign breast disease
numbered 57. Ultrasound revealed 88 TP, 9 FN, 8 FP, 34 TN, and 35 indeterminate cases. B Te-MIBI
scinimammography revealed 91 TP, 26 FN, 9 FP, and 48 TN. The sensilivity, specificity, positive predictive
value, and negative predictive value of Ultrasound were 66.7%, 44.2%, 67.2%, and 43.6% respectively. The
sensitivity,  specificity, positive predictive value, and negative predictive value of M Te-MIBI
scintimammography were 77.8%, 84.2%, 91%, and 64.9% respectively. Among the 35 indeterminate
ultrasound cases, B Te-MIBI scintimammography revealed 13 TP, 15 TN, and 7 FP. Conclusion:
B Te-MIBI Scintimammography was more sensitive and specific than ultrasound for the detection of primary
breast cancer and provided more useful information in cases of indeterminate ultrasound findings. (Korean
J Nucl Med 2002;36;177-84)
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Table 1. Histopathologic Results of the Patients

Number

Benign

Fibroadenoma 11
Fibrocystic disease 43
Benign phyllodes tumor 3
Malignant

Invasive ductal carcinoma 98
Ductal carcinoma in situ 11
Invasive lobular carcinoma 3
Medullary carcinoma 1
Mucinous carcinoma 4

Total 174
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Fig. 1. True positive scintimammographic finding and true positive ultrasound finding in
39-year-old women with palpable mass in right breast. (& *Tc-MiBI
scintimammography shows abnormal uptake lesion in right breast and right axilla.
(B)Sonogram shows a hypoechoic mass in right lower outer quadrant.

Fig. 2. True positive scintimammographic finding and indeterminate ultrasound finding in
44-year-old with palpable mass in left breast. (A) ®M T -MIBI scintimammography
shows abnormal uptake lesion in left breast. (B} Sonogram shows a hypoechoic
mass occupying the whole upper inner quadrant of left breast including nipple.

Table 2. Detection of Breast Cancer Using ST e-MIBI Scintimammography and Ultrasound

TP FP TN FN | Sens Spec Accur PPV NPV
Tc-99m MIBI o1 9 48 26 0 778 84.2 799 91.0 64.9
Ultrasound 88 8 34 9 35 66.7  44.2 70.1 67.2 436

TP: True positive, FP: False positive, TN: True negative, FN: False negative, I: Indeterminate, Sens: Sensitivity,
Spec: Specificity, Accur: Sccuracy, PPV: Positive predictive value, NPV: Negative predictive value
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Table 3. Indeterminate Cases by Ultrasound

Histopathology Number scintimammography
Malignant
Invasive ductal carcinoma 15 11 TP 4 FN
Ductal carcinoma in situ 3 1 TP 2 FN
Mucinous carcinoma 2 1 TP 1 FN
Total 20 13 TP 7 FN
Benign
Fibroadenoma 4 4 TN 0 FP
Fibrocystic disease 11 11 TN 0 FP
Total 15 15 TP 0 FN
S5 AEAAE el iR AR SR = A7 667%9 42%E ekt o)A AT
%%olt}” FYEe ARt gold f2Ed oA FAR AHe B
%9 HIZELE §85~90% 2 E7] wjie),'? guated Skt RolollA e} ZjBH o2 A4EE I Qe T
£ ZU4E Jlou WAsto] o3 AEEE 2 BH A AA whiEel WS FEee
m]a]hvﬂ 71el% sha gek” aeht gdeds o] seld Hopolldm Aol gt 19904
o] -840l thsiAlE ol AE =AY oAk 9l dlelle P"TeMIBIL et Aol BHo A%
oh? 2 ftolul, 22 o4, Fol WA X zwoaah PnTe-MIBLS) Aghd e S Eo)7] )

Foll gE i FollA FEAdEe 25 4
3 AR A E¥ wh gk Mulero $°
o] AtollA e Sbol| A o] Gulaol <o)

Eolxi= 717} 81%9} 28% 2 W.aralich
=5, ofgellA el it gl NIZEg Solxe
72 50%9F 20% 2 Hwslels, ¢ 3ol W
= fdelld el wIEe) Bolwi= 247 80%9) 42%
2 Basigich

olgl =%

Eii

710l ol kAR o] =7)71 ZrolA & vEA ||
@AY, 27 el e FEEEE A A
= 7bsaizich e 4 289 FHAe] g
2 AR =L ok EL ofF Au A akgkcth
frk Fdol uigk —g—er AN SHAS B
At ofg] dFollA {txRSH AAY BlxEE
67.6~100%7}+A], HolEi= 48~97.7%71A19] thok

b

& An} ghg Barska A}\:}“) 1 ATl A]e) it
ZHol thgl gt 289} HAe MgEe Eolw

o

A v AEo] st Khalkhali 08 &
kel XJEM] fbie] vE=A] H a3k oAl v}
2| 739l disiA Baslgiel 1 ekl 7k A3
deollA =itz oR #dd 73S, o

EolRE 62~100%7HAE Hasx 9l
71 599 ot ofspd P"Te-MIBI -§4}
279 WS}l Eolv: 77t 87.8%9) 66.7%
Raxle) Aok B ATl A& ¥ Te-MIBI §270
o] M%)} Eolxi= 77.8%S} 84.2%Q=H),
o|gA| Eo|xv} v Hokdl AL 3kAte] Ao ¢l
o} ez gyt AAE BF AR
gapEe| A ow 24 v A E3te] 24l
A FALEoi7] Wil Ao® oAk
AHAAZA RS ABPE o,
g2 FAollEFgol EA ¢ ulirel
o]
o

Oyl A 74

zkzt

Wz ) AR A e

U [«
ol f EgT



182 zksolekslR): AI36d A3 2002

AARA 93 A%E Facta & 5 gk
g, e AAE ZesiA AE8E WelA
2% A7t gk B QApelAE fu2est 2
ARe 17479 U4 313 FollA] 20.1%9) 357] 3
Al A vl o] B8 slgit). o] 3579 wEy
P B FAE Tl BelzARH o Y
A3kl 3AE 157elga, AR A 20
wolglet. o] 357 9] el tielA *Te-MIBI %
W 139 1A, 799 A4, Elx
el A4l ARE AYT, 2ol iz FpaA
9] IAES}) Bolx= 7+ 100%9) 68% Tt

Klaus £%9) QA7te)] wkzm, * Tc-MIBI g4k~
o] FHtEgs AAE UiA e Adde
Z253 AAl BHRQ AAEA ALEE Ao
vl sihal Rastgle) a2y o] el iy
o2 Jgu gale 7t 257 o8, JriHes A9l
7] wiigol] SAITHQ 2uE Fojslrlolle= wlE3k
o] @A vk il fkkEs 3 H
A FES EIIe FE BARS HelA
H oulda, AAE sk AE ¥ Ax, asln
ol Axe WA HEE devhe A Aol
ok e AAH R FAEskel dig 4R
Wl X E ks AL BEed iAo
ARE dvht ZAeAlI=k 3k Zeloh k2l
< eI FAR HdiEge] d4 £,
A7t fbead e gt AR Ags] 2

2 HelA 28 A= f F-E5oll it "
o B BRE AT £t old FES gt
W A RSsl AAREY 1 Aze
Foledl A B ol 7H% Aoz ot

AEHeR, B A7 984 ke A
theb=d] QoA §abxest AARD PTc-MIBI
el RIZES Sol5rt v HA B
o, g3 AAl A g AEAE 5
AT Bl = P"Te-MIBL 32782 o] {83
HRE AFd Fol, * Te-MIBI Ff2702 49t
< Axkstedl glolA fxgstel FHAe A4
o) &2l 7EAE JiAlE Aol ik

Fo

of

S5 934 e Adslkerl QoA fRkx
S5t P Te-MIBL fdeio] f-g3leta
7R Q). e fukEest AAE Sol=vt
grhs FARE 7HAR Qe olofl & AollAe
fHkek Akoll glojAe] FHkzgst FALE P Te-
MIBI §-H-2-7 4 1%’-‘4‘& A4S el 2ok
v} CHAM 2 Hhe o Lol A= 1999161141 2000
W Apole]] 4*‘51% B S5l dellAl s
szl e} PP Te-MIBL 2788 AR 1747 9]
BAE o2 silvh BE $hAtbe] Wej=A e
A ot nlAFAAZA HA ] aiiA
°é°1§iv} ”‘4' 17473 9) kA FollA otAlAZte
S 17l , FERAFer 2
“}‘%'—}% 7éﬂ—t— 7w‘°l°i\:} g AAL 3=
< 889 AP, 959l A4, 89 AP, 34
el 4, :La].,_ 357e] vighge] A3E Ho
Z9ie}. “"Te-MIBL f2=72) A5-2 9179 2%
A, 262 918, gulel gjekAl s 48v39) A
49 A#E HolFdel ket HA) 23t
A%, Bolx, J4dEg, SAddFEE 44
66.7%, 442%, 612%, I 43.6%Ack
P"Te-MIBI §4kA700)] 23t RIZEE, Bo|%, o4
ANEE, SAAZSEL 717 77.8%, 84.2%, 91% L
g1 64.9%F ) Sukas) 73l oA vjEky
o2 =5 3519 ol tialA *"Tc-MIBI %

Yool 1399] PA, 1599 A4, 2elar 7
e AR AAE HAF) B Y
Wehs Zwksledl SlofA]l RSt ZHAAED
mTe-MIBI §Hb~700] wiztesl Eol 57} A4 t
3, ReSE A A B ARAE
F PR AFolE P Te-MIBI wr‘%éﬂﬂﬁ A
o F83 ARE AW F

f

i)
MO
o

1) Anderson TJ, Page DL. The breast. In: McGee
JOD, Isacson PG, Wright NA. Oxford Textbook



4791 2] 791 Ryl

of Pathology. Vol. 22. Oxford: Oxford University
Press; 1994: 1643-81.

2) Harris JR, Morrow M, Bonadonna G. Cancers:
concer of the breast. In: DeVita VT, Hellman S,
Rosenberg SA, editors. Principles and practice
in Oncology. Vol. 40. Philadelphia, PA: Lippi-
ncott; 1993: 1264-332.

3) Harris JR, Lippman ME, Veronesi U, Willett W.
Breast cancer. N Engl J Med 1992; 327:319-28.

4) Kopans DB. The positive predictive value of
mammography. AJR 1992;158:521-6.

5) Orel SG, Troupin RH. Nonmammographic
imaging of the breast: current issues and future
prospects. Semin Roentgenol 1993; 28:231-41.

6

Qe

Ciatto S, Rosselli del Turco M, Catarzi S,
Morrone D. The contribution of sonography to
the differential diagnosis of breast cancer.
Neoplama 1994;41:341-5.

7) Malur S, Wurdinger S, Moritz A, Michels W,
Schneider A. Comparison of written reports of
mammography, sonography and magnetic resonance
mammography for preoperative evaluation of
breast lesions, with special emphasis on magnetic
resonance mammography. Breast Cancer Res
2001;3:55-60.

8) Klaus AJ, Klingensmith WC 3rd, Parker SH,
Starvtos AT, Sutherland JD, Aldrete KD.
Comparative value of Tc-99m sestamibi scinti-
mammography and sonography in the diagnostic
workup of breast masses. Am J Roentgenol
2000;174:1779-83.

9) Milz P. Lienemann A. Kessler M. Reiser M.
Evaluation of breast lesions by power Doppler
sonography. European Radiology 2001;11:547-
54.

10) Kim SJ, Kim IJ, Kim YK, Bae YT. Tc-99m

tetrofosmin  scintimammography in suspected

breast cancer patients: a comparison with

Tc-99m MIBI. Medical Principles and Practice

2000;9:282-9.

ekl 4] GubzSst AALe *Te-MIBIL $Hb~740] vz 183

11) Cwikla JB, Kolasinska A, Buscombe JR, Hilson
AlJ. Tc-99m MIBI in suspected recurrent breast
cancer. Cancer Biother Radiopharm 2000;15:
367-72.

12) Danielsson R, Reihner E, Grabowska A, Bone
B. The role of scintimammography with Tc-99m
sestamibi as a complementary diagnostic technique
in the detection of breast cancer. Acta Radiol
2000;41:441-5.

13) Buscombe JR, Cwikla JB, Holloway B, Hilson
AJ. Prediction of the usefulness of combined
mammography and scintimammography in
suspected primary breast cancer using ROC
curves. J Nucl Med 2001;41:3-8.

14) Leucht W. Teaching atlas of breast ultrasound.
Georg Thieme Verlag. Stuttgart, New York.
Thieme Medical Publishers, Inc, New York 1992,
ppS-29.

15) Bird RE, Wallace TW, Yankaskas BC. Analysis
of cancers missed at screening mammography.
Radiology 1992;184:613-7.

16) Sun SS, Hsieh JF, Tsai SC, Ho YJ, Kao CH.

The role of Tc-99m methoxyisobutylisonitrile

scintimammography in diagnosis of breast cancer

in patients with mammographically dense breast.

Anticancer Res 2000;20;3755-8.

Cutrone JA, Khalkhali I, Yospur LS, Diggles L,

Weinberg I, Pong EM, et al. Tc-99m sestamibi

17

~

scintimammography for the evaluation of breast
masses in patients with radiographically dense
breasts. Breast J 1999;5:383-8.

18) Mulero F, Nicolas F, Castellon MI, Fuentes T,
de la Cruz P, Roca V, et al. Tc-99m MIBI
scintigraphy compared to mammography in the
diagnosis of breast cancer in dense, operative
and young women breasts. Rev Esp Med Nucl
2000;19:344-9.

19) Mekhmandarov S, Sandbank J, Cohen M,
Lelcuk S, Lubin E. Tc-99m MIBI scinti-

mammography in palpable and mnonpalpable



184 The Korean Joumal of Nuclear Medicine : Vol. 36, No. 3, 2002

breast lesions. J Nucl Med 1998;39:86-91. breast. New York: Marcel Dekker, 1998:371-96.
20) Khalkhali I, tolmos J. Role of Tc-99m sestamibi 21) Polan RL, Klein BD, Richman RH. Scinti-
scintimammography for the evaluation of breast mammography in patients with minimal mam-
lesions, In: Taillerfer R, Khalkhali I, Waxmann mographic or clinical findings. Radiographics

AD, et al, editors. Radionuclide imaging of the 2001;21:641-55.




