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Abstract

In breast cancer, neoadjuvant chemotherapy needs early indi-
cation for responsiveness. Tc-99m sestamibi scintimammogra-
phy provides comprehensive information about the extent of dis-
ease including multiple foci in one or both breasts and possible
involvement of nodes.
In the present case, X-mammography was positive for a suspi-
cious mass in the upper quadrant of the left breast only. On the
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other hand,Tc-99m Sestamibi scintimammography was able to
depict the full extent of the disease, including its spread to the
axillary lymph node, and gave useful information on the effec-
tiveness of neoadjuvant chemotherapy.
The case reported here demonstrates that Tc-99m sestamibi scin-
timammography was useful in detecting bilateral breast cancer
and could provide additional information on possible axillary
lymph node involvement. Furthermore, Tc-99m sestamibi scin-
timammography was effective in monitoring response to che-
motherapy in the studied case.
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Introduction

Breast carcinoma is a serious health problem for women, with
a strong socioeconomic impact [1]. Early diagnosis is achieved by
routine physical examination and programmed screening with
mammography. Both procedures are known to have certain diag-
nostic limitations [2].

Tc-99m sestamibi imaging has been used as a complementa-
ry test to diagnose primary breast cancer. Its role for axillary lymph
node involvement has also been evaluated [3]. Tc-99m Sestamibi
is a substrate for the P-glycoprotein transport mechanism, which
is responsible for multidrug resistance (MDR) expression, and Tc-
99m Sestamibi uptake can be significantly decreased in tumour
cells overexpressing the MDR1 gene. Therefore, in addition to its
diagnostic role, Tc-99m Sestamibi can provide important informa-
tion for the evaluation of the susceptibility of a breast cancer to
chemotherapeutic agents [4]. This report reveals the role of
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Tc-99m sestamibi for the evaluation of multifocal bilateral breast
cancer, lymph node involvement, and its possible role in the selec-
tion of treatment and in prognosis.

Case report

A 49-year-old woman with a mammography showing clusters
of microcalcifications in the external upper quadrant of the left breast
underwent Tc-99m sestamibi imaging.

Lateral prone and anterior supine images were acquired 20
minutes after intravenous injection of 740 MBq of Tc-99m sestami-
bi. Imaging was performed using a dual-head LFOV gamma cam-
era (ELGEMS Millennium, GE) equipped with a high-resolution
parallel-hole collimator.

As shown in the upper panel of Figure 1, scintimammogra-
phy showed increased tracer concentration with tumour to back-
ground ratio (T/B) > 2.4 in the upper and lower quadrants of the
right breast and in the upper quadrants of the left breast with
extension to the equatorial low region (T/B = 2.7). There was also
another area of increased tracer uptake in the left axilla. These
findings were suggestive of bilateral malignancy with left axillary
metastases.

The patient received four cycles of neoadjuvant chemotherapy
(CAF protocol: cyclophosphamide, doxorubicin, and fluorouracil)
followed by a second Tc-99m sestamibi scintimammography three
weeks after completion of chemotherapy. The second scan (lower
panel of Figure 1) showed no abnormal uptake in the right breast,
in the lower quadrants of the left breast, or in the left axilla. Although
still detectable, uptake in the upper quadrants of the left breast
was remarkably reduced compared with the previous scan, con-
firmed by semiquantitation (T/B = 1.29 vs. 2.7 pre-treatment), sug-
gesting that most of the tumour foci responded favourably to che-
motherapy.

The patient underwent bilateral radical mastectomy plus bi-
lateral axillary lymphadenectomy one month after chemothera-
py, and histology revealed microfoci of lobular in situ carcino-

ma in the left breast, multifocal infiltrative lobular carcinoma with
neoplastic lymphangiosis in the right breast, and left axillary in-
volvement (1/14 nodes positive). After surgery the patient re-
ceived adjuvant chemotherapy consisting of five alternate cy-
cles of CAF and CMF (cyclophosphamide, methotrexate, and
fluorouracil).

Discussion and conclusions

The diagnosis of breast carcinoma poses a dilemma in cer-
tain circumstances, such as in younger women with dense breasts,
in severe dysplastic disease, in the presence of microcalcifica-
tions, or in patients evaluated following breast surgery or radio-
therapy. In such circumstances, the diagnostic accuracy of mam-
mography is quite low. Moreover, neoadjuvant chemotherapy
(which ensures a better outcome) needs early indication for re-
sponsiveness [5]. Scintimammography provides comprehensive
information about the extent of disease including multiple foci in
one or both breasts, and possible involvement of nodes. Change
in uptake after initial chemotherapy can give an indication as to
the effectiveness of therapy.

In the present case, mammography was positive for a suspi-
cious mass in the upper quadrant of the left breast. Scintimam-
mography explored the full extent of the disease including its
spread to the axillary lymph node.

Tc-99m sestamibi has good physical characteristics for scinti-
mammography, and consequently high diagnostic accuracy [6].
This lipophilic cation is retained in cells by electronegative cellular
and mitochondrial membrane potentials [7]. Its increased uptake
is due to the high density of mitochondria and increased blood
flow in tumours (angiogenesis) in comparison with the normal
breast, and is inversely related to necrosis. It has been observed
that Tc-99m sestamibi scans may allow in vivo visualization of the
level of MDR1 expression, which can represent an important factor
in the evaluation of response to chemotherapy [8–9].

Assessment of axillary lymph nodes for the spread of cancer
is important for planning treatment. A non-invasive technique to
detect breast cancer with axillary lymph node metastases could
permit a better selection of patients for axillary dissection. Taking
advantage of the whole-body distribution of Tc-99m sestamibi,
detection of foci in the axillae would facilitate treatment planning
without sentinel lymph node mapping.

This case report demonstrates that scintimammography may
be useful in detecting bilateral breast cancer and can provide ad-
ditional information on possible axillary lymph node involvement.
Furthermore, scintimammography was effective in monitoring re-
sponse to chemotherapy.
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Figure 1. Tc-99m sestamibi scintimammography. A. Before treatment.
B. After neoadjuvant chemotherapy. LL — left lateral; RL — right lateral.
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