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Diagnostic Accuracy of Quantitative Scintimam-
mography Using Tc-99m Tetrofosmin according
to ROC Curve Analysis for Breast Cancer

Sang Hyun Park, Heung Gyu Park, Sang Hoon Han,
Young Don Lee, Min Jung, Tae Hoon Lee, Jae Hwan Oh,
Jung Nam Lee, Woon Khi Lee, Yeon Ho Park, Seung Kee
Min, Jeong Heum Baek, Jong Ho Kim', and Kyung Hoon
Hwang1

Department of Surgery, "Nuclear Medicine, Gachon Medical
School, Gil Medical Center, Incheon, Korea

Purpose: Tc-99m Tetrofosmin is a new alternative to Tc-
99m MIBI for nuclear breast imaging. A receiver operating
characteristic (ROC) curve analysis was performed to eval-
uate the feasibility of Tc-99m Tetrofosmin quantitative scin-
timammography (SMM) (qSMM) and to compare with previ-
ously reported Tc-99m MIBI qSMM data [J Kor Surg
1999;57(5):638-644)].

Methods: Prone anterior, lateral planar and supine SPECT
images were taken from 135 cases in 131 female patients
(mean ages=44 yr) with breast mass (size>0.2 cm) after
30mCi intravenous injection of Tc-99m Tetrofosmin. 70
malignant and 65 benign lesions were histologically
proven. Three regions of interest (ROIs) were drawn over
designated areas: the Lesion (L), the Normal breast oppo-
site the lesion (NL) and the right Chest wall (CW). L/NL
and L/CW ratios on both the SPECT and the planar
images were analyzed.

Results: ROC curve analysis revealed that the planar
LINL ratio and the SPECT L/NL and L/CW ratios had
higher diagnostic accuracy for detecting breast cancer than
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the planar L/CW ratio did (P<0.05). The gSMM (mean),
which is an arithmetic mean of the planar L/NL ratio, the
SPECT L/NL ratio and the SPECT L/CW ratio, the sensiti-
vity, the specificity, accuracy and area under curve (AUC)
were 82.9%, 81.5%, 82.2% and 0.879 respectively. Pres-
ence of axillary lymph node metastasis showed a slightly
higher gSMM (mean) value (2.79 {n=23} vs 2.75 {n=27}
P=0.06). These are comparable with previously reported
Tc-99m MIBI gSMM data of 84.4%, 76.6%, 81.0% and
0.847 respectively, and the presence of axillary lymph
node metastasis showed a higher qSMM(mean) value
(4.09 {n=17} vs 3.09 {n=28}, P=0.06) [J Kor Surg 1999;
57(5):638-644)].

Conclusion: Tc-99m Tetrofosmin gSMM (mean) is a useful
and objective method for differentiating malignant from
benign breast lesion and has the comparable diagnostic
accuracies of Tc-99m MIBI qSMM. (Journal of Korean
Breast Cancer Society 2004;7:49-54)

Key Words: Tc-99m Tetrofosmin scintimammography, ROC
curve analysis, Quantitative scintimammogra-
phy (qSMM)
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Fig. 1. Receiver operating characteristic (ROC) curve [qSMM (mean)
=1.77]. ROC curve analysis on differentiating malignant from
benign breast lesion. From the quantitative SMM, which was
an arithmetic mean of the planar L/NL ratio, the SPECT L/NL
ratio and the SPECT L/CW ratio, area under curve (AUC),
the sensitivity, specificity, accuracy were 0.879, 82.9%,
81.5%, 82.2%, respectively (cut-off value =1.77).
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Table 1. Age distribution

Table 3. SMM results versus histologic classification

Age Malignant Benign Total Malignant TP FN Benign TN FP
20~29 0 4 4 Inv. ductal ca. 50 12 Fibroadenoma 19 4
30~39 13 23 36 Inv. lobular ca. 4 0  Fibrocystic ds. 26 5
40~49 30 29 59 DCIS 2 0 Adenosis 3 1
50~59 16 5 21 Phyllodes tumor 2 0 Papilloma 3 0
60~69 1 Lipoma 1 0
70~79 3 0 3 Chr. granulomatous )

80~ 0 inflammation

Total 69 62 131 Total 58 12 53 12

Table 2. SMM results versus tumor size

Size Malignant Benign
TP (%) FN (%) Total TN (%) FP (%) Total
<1 cm 3 (00 240 5 19 (100) 0 () 19
1~2cem 11 (65 6 @35 17 1579 421 19
2~5cm 34 (89) 4 (11) 38 16 (700 7 (30) 23
S5em< 10 (100) 0 10 3(75 125 4
Total 70 65

TP = true positive; FN = false negative; TN = true negative; FP
= false positive.

2) &1 37|

AA 1359 MM FHe 21 =75 0.2 ecmo] A 13.0
emlE FHFA7E 2.59 cmo| Tt A ASo Mo BE
E 04 cm9A] 13.0 cm©. 2 FFI7]E 2.09 cmo] Y &
ol oA EXE 02 cmollA 11 eme 2 HFa7)E
156 cmo] Atk fFete] A% A7E A5 ES 1 em]
o 2(40%), 1~2 cm 61(35%), 2~5 cm 4<(11%)AT}
(Table 2).

Tc-99m Tetrofosmin SMM-S Al 3FHE 1359 5 659
(482%)7} A ABoIA T 704(51.8%)7F el %3
g4 Ads Bk 7y e AEA #dFo
6241 (88%), Ha4d AALE 49(6%), THLE 24(3%),
AAEYF 2dG3% I FAAAEAN = HFAFe] 234
(35%), Ar'dF 319(48%), WHAFIEA S 39(5%),
FFE 396%), ALE 141%), AE 49(6%)° At}
(Table 3).

O

S
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DCIS = ductal carcinoma in situ; TP = true positive; FN = false
negative; TN = true negative; FP = false positive.

Table 4. SMM results versus TNM stage

Stage Total No.(%) FN No.(%)
1 11 (20) 4 (36)
I 29 (53) 2
11 15 (27) 1 (6)
v 0 0

Total 55 (100)

FN = false negative.
Table 5. Diagnostic accuracy

SMM\pathology Malignant Benign Total

>1.77 58 12 70
<177 12 53 65

Sensitivity = 82.9% (58/70); Specificity = 81.5% (53/65); Accu-
racy = 82.2% (111/135); qSMM (mean) = 1.77.

o

° 799 om, 20 A= phyllodes tumoro]
Atk o5 AN FHEAES NP B4 5500
TNM H718E 5w A 187]E 11620%), A28 7] 294
(53%), A3 7] 154127%)°1 At B71E A ES A
550 % 79l 2(13%), A1E71E 49](36%), A2E71E 20
(7%), 3B 71 191(6%) A TH(Table 4). ] 55¢ F A9}
A Ao|7} de FAE 239 At
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Table 6. Quantitative analysis of scintimammography

TF S P S P SMM
(LUNL) (INL) (L/ICW) (L/CW) (mean)
AUC 0861 0819 0858 0753  0.879
SN 814 771 843 729 82.9
SP 813 785 75.4 67.7 81.5
Cutoff >185 >152 >188 >130 >177
Normal 1 1 1.06 1.03 1

AUC = Area under the ROC curve; SN = sensitivity; SP = spec-
ificity; TF = tetrofosmin; S = SPECT; P = planar; L = lesion;
NL = non-lesion; CW = chest wall.
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5 3
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SMM9] A& A X Z 4 semiquantitative index, = pla-
nar L/NL (1.52), L/CW (1.3)¥ SPECT L/NL (1.85), L/CW
(1.89)5 FAA AFEAAFHAEN S 53 qSMM (mean)
index 1.775 9 A H S FEstE ATE A
M g i Skl e SMMO W EE 82.9%
(58/70), Eo|== 81.5% (53/65), Y=+ 82.2% (111/135)
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