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The value of Dedicated Tc-99m MIBI Scintimammography in the Evaluation
of Patients with Palpable Breast Lesions in Comparison with
Mammography: Preliminary Result

Arthur Cho, MD." Houn Cho, MD.!, Mijin Yun MD.", Byeong-Woo Park MD2 Min Jung Kim, MD?,
Fun-Kyung Kim. MD Won Jun Kang, MD." and Jong Doo Lee MD.'

"Division of Nuclear Medicine, Department of Radiology, Department of Surgery, ond Depan‘ment of Radiology, Yonsei University
Health System, Seoul, Korea

Purpose: There are few studies evaluating the usefulness of dedicated high-resolution scintimammography and no
studies using delayed washout with this dedicated high resolution scintimammography for the evaluation of breast
lesions. We underwent this study to evaluate the clinical usefulness of Tc-99m MIBI in evaluating patients with
palpable breast lesions using dedicated high-resolution scintimammography. Materials and Methods: This study
included 19 patients with 23 palpable breast lesions who underwent mammography. Tc-99m MIBl was taken to
further characterize these lesions. Scintimammography images were acquired with standard craniocaudal and
mediolateral oblique views and delayed images were additionally taken. Final conclusions were based on
histopathology, either by biopsy or mastectomy results. Results: Eighteen lesions were malignant and five were
benign. Mammography was indeterminate for thirteen lesions, nine of those were malignant. Mammography also
categorized one lesion as benign in a dense breast, but scintimammography and pathology results showed
malignancy. Of the five benign lesions, two were visible on scinimammography, but delayed images showed
washout. Conclusion: Based on our preliminary results, dedicated high resolution scintimammography seems to be
very useful in characterizing palpable lesions that were indeterminate or negative on mammography. (Nucl Med
Mol Imaging 2009;43(1):48-54)
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Introduction

The incidence of breast cancer is rising in the western
world, and with the westernization of lifestyles of Korean
people, the incidence of breast cancer as well as the

incidence of breast cancer in younger Korean women is on
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the rise” Mammography is frequently used as the
screening method of choice for breast cancer, with a
reported high sensitivity of 85%-90% for fatty breasts.”
However, in younger, pre-menopausal women with dense
breasts, the reported sensitivities drop to about 70%.”
Functional imaging with scintimammography has the
advantage of having higher lesion-to-background contrast
compared to X-ray mammography in dense breasts, In a
recent meta-analysis by Liberman et al.S), the reported
sensitivity and specificity for scintimammography was
85% and 86%, respectively. However, for non-palpable
masses, the sensitivity was 67%. This implies that size is
a concern when using general purpose gamma cameras in

tumors less than 1 cm. Scopinaro et a1.6) recently
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evaluated breast tumors smaller than 1 cm using a
dedicated high resolution gamma camera and reported an
increase in sensitivity from 50% with Anger camera prone
scintimammography to 812% with high-resolution-
scintimammography. With the advent of high-resolution
dedicated scintimammography, the additional
usefulness of these cameras needs to readdressed.
We underwent this study to evaluate the additional
benefit of Tc-99m MIBI scintimammography in the
evaluation of patients with palpable breast lesions,

clinical

Materials and Methods

1. Patient population and study design

This retrospective study reviewed 23 breast lesions in
19 patients (19 female, average age: 492 vyears old,
range: 28-76) who underwent mammography for the
evaluation of palpable breast lesions, All

underwent subsequent Tc-99m MIBI scintimammography

patients

within 30 days of mammography (average 12 days, range
0-30 days) for further characterization. All patients then
had ultrasonography guided biopsy, and patients
diagnosed as cancer underwent subsequent partial or total
mastectomy. The ethical committee in our institution.

approved this retrospective study.

2. Imaging techniques

1) Mammography

Eighteen women had mammography obtained with
dedicated equipment (DMR, GE Healthcare, USA) in our
hospital. Standard craniocaudal and mediolateral oblique
views were routinely obtained, and additional mammo-
graphic views were obtained as needed. One patient had

mammography obtained at an outside institution.

2) Scintimammography

Patients were injected with 25-30 mCi (925 - 1110
MBq) of Tc-99m MIBI in the ante-cubital vein of the
contralateral arm of the breast lesion. In case of bilateral
lesion, the injection was done in a vein of the leg. Imaging
was performed 10 minutes after injection with a dedicated
high-resolution, breast-specific gamma camera (Dilon
6800, Dilon Technologies, USA). Standard craniocaudal
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and mediolateral oblique views for each breast were
obtained for five minutes each. Delayed craniocaudal
images were then taken on the breast with the lesion 30
minutes after the injection. Images with the high-
resolution camera were taken on a matrix size of 80x80
and photopeak was focused at 140 keV with a symme-
trical 10% window.

3) Image interpretation
Mammography was assessed by an experienced
radiologist according to the Breast Imaging Reporting and
Data System (BI-RADS) classification, BI-RADS classifi-
cation 1: Normal; 2: Benign- absence of any suspicious
finding; 3: Probably benign: neither category 2 nor
category 4 or 5; 4: Suspicious abnormality- one or more
suspicious findings, not category 5; 5: Highly suggestive
of malignancy- two or more major suspicious findings: 6:
Known malignancy biopsy proven malignancy: O0:
Incomplete assessment- Further information is needed to
make a final assessment.

Scintimammography images were visually analyzed by
two experienced nuclear medicine physicians blinded to
the patient history or radiological assessment according to
uptake on the initial and delayed images on the high
resolution display monitor. Positive findings were cate-
gorized as increased uptake on the initial images with
persistent or further increased uptake on delayed images.
Findings were categorized as negative if there were no

uptake or any uptake that decreased on delayed images.

4) Analysis

Patients that were BI-RADS 0, 3, or 4 on mammo-
graphy were categorized as “Indeterminate”, Mammo-
graphy that were BI-RADS 1 or 2 were categorized as
“Negative”: BI-RADS 5 or 6 were categorized as “Positive”,
and these findings were correlated with scintimammo-
graphy images to see if further characterization of the
lesions was possible. Pathological results of malignancy
and benign were then correlated with the image analysis
to determine the sensitivity, specificity, and accuracy of

scintimammography.
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Figure 1. In a 28 yeaor old female with right breast nodule,
mammography categorized this lesion as BI-RAD 0 (incomplete
assessment) (A). Scinfimammography showed focal uptake in
the right breast nodule without washout on delayed images,
indicating malignancy (B). Final pathology was invasive ductal
carcinoma. (CC; craniocaudal, MLO; mediolateral).

Results

1. Histopathology and Tc-99m MIBI uptake on
scintimammography
Eighteen lesions were diagnosed as malignant by partial
or total mastectomy. Five lesions were diagnosed as
or needle-biopsy. Of the

malignant lesions, there were thirteen lesions of invasive

benign lesions by core-

ductal carcinoma (IDC), one invasive apocrine cancer, one
solid papillary cancer with mucin content, one infiltrating
mucinous cancer, one ductal carcinoma in situ with lobular
cancerization, and one IDC with micropapillary type. The
average size of the malignant lesions was 2.1 cm (range
1.0-4.2 cm). Of the benign lesions, there was one fibroa-
denoma, one fibrocystic change, one fibroadenomatoid hyper-
plasia, one fibroadenomatous hyperplasia with stromal
fibrosis, and one fibrocytic change and adenosis. The
average size of the benign lesions was 1.4 cm (range: 1.0-
24 cm).

Eighteen lesions were visually categorized as positive on
scintimammography, and all the lesions were histologically
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confirmed as malignant (Fig. 1). Five lesions were cate-
gorized as negative on scintimammography. Three lesions
did not show any uptake on scintimammography. Two
lesions showed focal uptake which substantially reduced
on delayed images (Fig. 2). All five lesions were patholo-
gically confirmed as benign. Based on early images, we
found a sensitivity of 100% and a specificity of 60% on
dedicated scintimammography for the evaluation of
palpable breast lesions. The use of short inferval delayed
images was useful in increasing the specificity from 60%
to 100%.

2. Correlation of scintimammography with mammo-
graphy

A total of 13 lesions in 10 patients had indeterminate
results on mammography (BI-RADS 0 and 4). Nine
lesions showed increased uptake on scintimammography,
and were visually categorized as positive. Histopathology
showed all of these lesions to be malignant. Four lesions
were negative on scintimammography and were histolo-
gically diagnosed as benign lesions.

A total of 10 lesions in 10 patients had either positive
or negative findings on mammography. Two lesions were
categorized with BI-RADS 1, but scintimammography
categorized one of the two lesions with malignancy, and
histopathology confirmed the lesion to be IDC (Fig. 3).
The other lesion showed no uptake on scintimammo-
graphy and was confirmed as fibroadenoma. Eight lesions
were categorized as BI-RADS 5, and all showed positive
uptake on scintimammography and were confirmed to be
malignant.

Fig. 4 represents the flow chart of these lesions from
mammography to scintimammography to pathology.

Discussion

Most previous studies showed variable sensitivities (71-
93%) and specificities (69-87%) for the diagnosis of
breast cancer using Tc-99m MIBI scintimammography
and conventional gamma cameras.” In a recent meta-
analysis by Hussian et al.w), 2424 patients in single-study
trial groups showed an overall sensitivity of 85% (range
69-90%), and a specificity of 84% (range 71-94%). The
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Figure 2. In a 43 year old female with a palpable nodule in each breast,
mammography categorized both lesions as B-RAD 0 (incomplete assessment) (A).
Left breast showed a focal uptake with washout on delayed images (B). Right breast
showed no focal uptake (B). Core biopsy in the right breast lesion showed
fibroadenomatoid hyperplasia. Mammotome of the left breast lesion demonstrated
adenosis with fibrocystic changes. (CC; craniocaudal, MLO; mediolateral).

Figure 3. In a 49 year old female with infiltrating ductal carcinoma mixed with papillary
type in the left breast, mammography categorized this lesion as BI-RADS 1 (normal) (A).
Scintimammography comectly categorized this lesion as malignancy (B). (CC;
craniocaudal, MLO; mediolateral).
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Figure 4. This is the diagnosis flow chart from mammography fo scintimammography to pathology

used in this study.

wide range of specificities and sensitivities in these studies
could be due to a couple of factors. Size of the lesion is an
inherent problem with conventional gamma cameras, with
a low sensitivity for lesions smaller than 1 cm.
Mekhmandarov et al'” reported that standard gamma
cameras have poor sensitivity (55%) for lesions with a
mean size of 1.34 cm. Distance from detector to lesion can
also be a reason for low sensitivity. Khalkhali et al'?
devised a prone lateral method of imaging that allowed
the breast to hang away from the chest through a cut-off
in the mattress, which would reduce the activity from the
liver or the heart. Another major factor that may affect
sensitivity and specificity of a lesion is the histopathology.
Buscombe et al™ evaluated Tc-99m MIBI uptake with
various breast malignancies and found that histological
subtype is the dominant factor in uptake in vivo, with
ductal carcinomas having a higher tumor to background
ratio than benign lesions or other breast cancers.

The use of a high resolution scintimammography has
several advantages over conventional gamma cameras,
most notably the increased lesion sensitivity. In a com-
parison study between Anger camera prone scintimammo-
graphy and high resolution scintimammography by
Scopinaro et a.l.G), the sensitivity of anger cameras was
50% compared to 81% for high resolution cameras for
T1a-T2b breast cancers., Specificity was 86% for both

52

¥ also evaluated the sensitivity of

techniques. Brem et al.
high resolution scintimammography who had normal
and physical

Sixteen of the 94 women had abnormal scintimammo-

mammographic examination findings.
graphy, and two patients were confirmed to have 9mm
invasive carcinoma on pathology. Spanu et a1.15>, using
Tc-99m tetrofosmin showed that dedicated high resolution
scintimammography showed 90.3% of sensitivity for <
10-mm and 100% for lesions larger than 1 cm, with an
overall sensitivity of 96.7% and specificity of 91.7%.

In this study, we found a 100% of sensitivity of breast
dedicated scintimammography for the evaluation of
patients with palpable breast lesions. Other than the use
of high resolution technique, the facts that all of our
lesions were large (1 cm) lesions and that most of them
were IDC, which has the highest Tc-99m MIBI uptake
compared to other breast malignancies, could have
contributed to the excellent sensitivity for the evaluation
of the lesions.

A well-known false positive in scintimammography
using Tc-99m MIBI is fibroadenomas, fibrocystic disease,
and inflammatory lesions, which will compromise the
specificity of scintimarrlrnography.3'l4'16'17) However, most
fibrocystic diseases are generally diffuse than focal, often
bilateral, and poorly delineated, which can help in
differentiating from malignancies.m Another method that



could help
malignant lesions is the use of dual phase scintimammo-
graphy. Various studies have evaluated the usefulness of
this technique in evaluating breast lesions.*®  The
assumption for performing early and delayed imaging to
differentiate between benign and malignant diseases is
that Tc-99m MIBI uptake by malignant tumors might
persist on delayed images in contrast to that of benign
lesions, which would fade away.

Kim et al"® evaluated 520 breast cancer patients using
early (10 minutes) and delayed (3 hours) double phase
scintimammography using Tc-99m MIBL They found
that early uptake was more valuable than delayed uptake.
Paz et a1 using double phase Tc-99m MIBI acquired at
immediately and 90+120 minutes later concluded that
double phase be more specific but less sensitive than early
phase in detecting breast cancer. Melloul et al’® showed
that using double phase (immediate and 90-120 minutes
delayed images) showed 100% of sensitivily in detecting
tumors >1 cm, and an overall 88.9% of sensitivity and
88.3% of specificity. All of these studies used conventional
gamma cameras in the evaluation of double phase studies.
To our knowledge, this is the first study using double
phased high in the
evaluation of palpable breast lesions, Different from the
previous studies, delayed imaging in this study was
performed only 30 minutes after the injection to aveid the
possibility of compromising the sensitivity of scinti-
mammography. In this preliminary result, we had only
two lesions (2/20) showing increased Tc-99m MIBI
uptake on early images and a decrease in uptake on
delayed images. Both of them were confirmed as benign
on histopathology. Even though delay imaging in this

study was done earlier than the previous studies, it still

in discriminating between benign and

resolution  scintimammography

seems to have a value in increasing the specificity of
scintimammography. However, further studies including a
larger patient population are needed to elucidate the role
of dedicated scintimammography with a short interval
dual phase,

There were 13 lesions with indeterminate results on
mammography. Dedicated scintimammography  was
extremely useful in characterizing those lesions. Therefore,

the use of dedicated scintimammography may be helpful

o
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to select those lesions for further diagnostic evaluation
using ultrasonography or ultrasonography guided biopsy.
All of the 8 lesions considered malignant on conventional
mammography eventually found to be malignant.
However, of the 2 patients with negative mammography,
one patient had a positive scintimammography and
eventually turned out to have a malignant lesion.

Based on our preliminary results, dedicated high resolu-
tion scintimammography seems to be very useful in char-
acterizing palpable breast lesions that were indeterminate
or negative on mammography. It can play an important
role in screening those patients who need further medical
intervention. In this small series, delayed image seems to
have a potential in improving the specificity. However, it
needs to be validated by further studies with more
patients.
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