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The Usefulness of Mammography and Scintimammography in Differential
Diagnosis of Breast Tumor
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Department of Radiology The College of Medicine, The Catholic University of Korea

Purpose: It is very important to differentiate breast cancer from benign mass. There are many reports to evaluate
the differential diagnosis under the several diagnostic tools. We evaluated the usefulness of mammography and
Tc-99m MIBI scintimammography in the differential diagnosis of breast mass and correlated with pathologic findings.
Materials and Methods: This study included 80 patients (age: 24-72, mean: 48.4) who underwent mammography and
Tc-99m MIBI scintimammography for breast masses. Scintimammographies (anterior-posterior and lateral projections)
were acquired in 10 minutes and 2 hours after intravenous injection of Tc-99m MIBL. Four specialists in diagnostic
radiology and nuclear medicine evaluated the findings of breast masses under the mammography and Tc-99m MBI
scintimammography, and calculated the tumor to background (T/B) ratio. The pathologic results were obtained and
we statistically analyzed the correlations between pathologic results and imaging findings under the mammography
and Tc-99m MIBI scintimammography by chi-square and correlation test. Results: The sensitivity, specificity, positive
predictive value, and negative predictive value of mammography for detection of breast cancer were 87.5%, 56.3%,
750%, and 75.0% respectively. 45 cases of 80 patients were suspicious for breast cancer under the Tc-99m MIBI
scintimammography. 41 cases of 45 patients were confirmed as breast cancer and the remaining 4 cases were
confirmed as benign masses. The sensitivity, specificity, positive predictive value and negative predictive value of
Tc-99m MIBI scintimammography for detection of breast cancer were 854%, 87.5%, 91.1%, and 80.8% respectively.
The sensitivity of scintimammography was lower than that of mammography for detection of breast cancer, however
the specificity, positive predictive value, and negative predictive value were higher. In the benign mass, the mean
T/B ratio in 10 minutes was 1.409+0.30, and that in 2 hours was 1.267+0.42. The maximal T/B ratio of benign mass
in 10 minutes was 1.604+042, and that in 2 hours was 1.476=+£0.50. In the malignant mass, the mean T/B ratio in
10 minutes was 2.220+1.07, and that in 2 hours was 1.84220.75. The maximal T/B ratio of malignant mass was 2.993
+1.94, and that in 2 hours was 2.480+1.34. And the T/B ratio under the early and delayed images were meaningful.
Conclusion: The scintimammography is useful diagnostic tool to differentiate breast cancer from benign mass,
although the sensitivity of mammography for detection of breast mass is high. Especially, the use of the T/B ratio
is helpful to diagnose breast cancer{Korean J Nucl Med 38(6):492-497, 2004)
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Fig. 1. Invasive ductal carcinoma, left breast. (A) Mammography shows 2.3 X 2.2 cm sized round. hyperdense mass in left upper outer

quadrant. The margin of this mass is partially obscured. suggesfing category 4 lesion. (B) Scinfimammography delineates a focal lesion
with intense radiouptake and slow washout, findings suggestive for malignancy.
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Fig. 2. Invasive ductal carcinoma, right breast. (A) Mammography shows an iregular, isodense mass with spiculated margin in right mid
upper portion. Parenchymal retraction is combined, suggesting category 5 lesion. (B) Scintimammography delineates a focal lesion with
mild radiouptake and fast washout, findings suspicious for malignancy.

Table 1. Histopatholgic results of the patients
Histology
Malignant

Invasive ductal cancer
Ductal carcinoma in sifu
Papillary cancer
Metaplastic cancer
Adenocancer

Benign

Fibrocystic change
Fibroadenoma

Inflammatory disease(mastitis)
Atypical ductal hyperplasia
Infraductal papilloma
Tubular adenoma

Total 80

Number
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Fig. 3. Acute and chronic inflammation, left breast, (A) Mommography shows heterogenously dense breast tissue, which may lower
the sensitivity of mammography. No evidence of focal mass or microcalcification. Two benign punctate calcifications are seen in left
upper outer quadrant, suggesting category 2. (B) Scintimammography delineates a slightly diffuse increased radiouptake in the left
breast, findings suggestive for benign.
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Fig. 4. Abscess, right breast. (A) Mammography shows extremely dense breast tissue, which could obscure a lesion on mommqgrophy.
No evidence of focal mass or microcalcification, suggesting category 1. (B) Scinfimarmmography delineates a illkdefined lesion with
moderate radiouptake and fast washout, findings suspicious for benign.

Table 2. Comparison of mammographic and scintigraphic results

P FP ™ FN Sens (%) Spec (%) PPV (%) NPV (%)
Mammography 42 14 18 6 87.5 56.3 75 75
Tc-99m MIBI 41 4 28 7 85.4 875 911 80

TP: True positive, FP: False positive, TN: True negative, FN; False negative,
Sens: Sensitivity, Spec: specificity, PPV: Positive predictive value,
NPV: Negative predictive value
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Table 3. Comparison of lesion under the mammography finding (BIRADS
category) and Tc-99m MBI scintimammography

~ BRADScategoy O 1 2 3 4 5
MBI

Positive in MIBI scan 7 5 0 1 15 17
Negafive in MBI scan nm 8 4 6 4 2

Table 4. Comparison of benign and malignant lesion under the Tc-39m MIB!
scintimammography

Benign Malignant

Mean T/B ratio 10 minutes  1.409+0.30  2.220+1.07
2 hours 1.267+0.42 1.842+0.75

Maximum T/B ratic 10 minutes ™ 1.604+042  2.993+1.94
2 hours 1476+050  2.480+1.34

Washout rate Mean 02914015  0.242+0.17
Maximum 0.231£0.15  0.153+0.15

T/B ratio: Tumor/Background ratio
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