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Detecting Infi ltrating Lobular Carcinoma Using
Scintimammographic Breast Specifi c Gamma Imaging
Douglas Kieper, Rachel F. Brem, R. Hoeff er, C. Keppel, D. Wymer

Abstract
This study evaluated the eff ectiveness of  scinimammography performed with gamma cameras optimized for breast imaging in 
the detection of  infi ltrating lobular carcinoma. This new procedure, Breast Specifi c Gamma Imaging (bsgi), was conducted on 105 
patients presenting with 113 breast lesions. Studies were conducted at two medical centers using three prototype cameras [14, 16]. 
Biopsy and pathology reports were obtained for all cases and, of  the 34 detected carcinomas, 6 were determined to be infi ltrat-
ing lobular type without mixed component other than lobular carcinoma in situ. Of  the 6 lesions, 4 were smaller than 1 cm, the 
smallest measuring 3mm at biopsy. bsgi detected all 6 of  the lobular carcinomas and correctly identifi ed the secondary lesion in 
the only multifocal case. The bsgi foci sizes matched the lesion size at biopsy to within +/– 5.5mm, with about an equal number 
of  cases over and under estimated. CONCLUSION : bsgi provides an eff ective tool for the detection of  lobular carcinoma and in 
the determination of  lesion size and multifocality.
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4. Industry Cameras

Background

Infi ltrating lobular carcinoma (ilc) is the second 
most common breast malignancy representing 
around 10% of  breast cancer diagnoses [1]. Although 
it is normally considered to be less aggressive than 
infi ltrating ductal carcinoma (idc), a recent study 
demonstrated that the long term clinical outcomes 
for ilc are not more favorable than that of  idc [1]. 
Additionally, one study indicated that at 5 year fol-
low-up, reoccurrence rates were the same as ductal 
carcinomas [2]. Since Ilc is much less likely to pro-
duce microcalcifi cations, the probability of  early 
detection is lower than that of  Idc. Therefore, Ilc 
is normally detected at a later stage, increasing the 
likelihood of  large primary lesions and positive node 
status at biopsy [3]. Detection with ultrasonic evalu-
ation is also limited, particularly for smaller lesions 
[4]. Lastly, Ilc is more likely to be multifocal than 
Idc with many of  the secondary lesions being mam-
mographically occult [4]. These factors indicate a 
relatively high risk to the patient and lack of  eff ec-
tive diagnostic tools for Ilc. Mri of  the breast has 
proven to be eff ective in the detection of  Ilc and 
has demonstrated good agreement with biopsy in 
lesion size and disease multifocality [3]. However, 
Mri suff ers from a high false positive rate resulting 
in a lack of  specifi city limiting its value in clinical 
evaluation [5, 6].

Scintimammography performed with standard 
full fi eld-of-view nuclear medicine systems has been 
studied and has been found to lack sensitivity for 
lesions under one centimeter and medially located 
lesions [7, 8, 9]. These shortcomings arise from the 
poor eff ective study resolution and limited maneu-
verability of  the detector head. More specifi cally, 
the prone pendant breast positioning used in this 

technique does not allow the breast to be imaged 
directly against the collimator and since spatial reso-
lution decreases with an increase of  target-to-col-
limator distance, poor study resolution is achieved 
with this confi guration. In addition, since the only 
practical detector position for these large systems 
is the lateral view, medially located lesions suff er 
from even poorer spatial resolution. Lastly, as lesion 
depth in tissue is increased, attenuation of  the lesion 
signal in the breast increases. This explains why 
standard cameras, positioned at the lateral aspect of  
the breast have poor sensitivity for medially located 
lesions. In many regards, scintimammography with 
the standard gamma camera resembles the early 
days of  x-ray mammography when general-purpose 
x-ray systems were used with noticeably poor re-
sults as compared to dedicated mammography sys-
tems such as those used today. To address this issue, 
dedicated breast specifi c gamma cameras have been 
introduced which allow the breast to be imaged 
with compression and in geometries comparable 
to mammography [10]. Dedicated detector systems 
allow imaging of  the breast from various angles, 
including the medial aspect, thereby minimizing the 
lesion-to-detector distance and the impact of  attenu-
ation and resolution losses. Preliminary studies with 
these dedicated cameras have shown an increase in 
overall sensitivity when compared to standard sys-
tems with notable enhancement of  sensitivity for 
lesions smaller than 1 cm [15, 16]. 

Materials and Methods

Several dedicated gamma camera prototypes have 
been constructed and tested by several institutions 
[11]. Among these designs were two general purpose 
bsgi systems, a 5” x 5” fi eld-of-view (fov) system and 
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a 6” x 8” fov system. In addition a 2” x 2” fov stere-
otactic biopsy system was constructed to evaluate 
the potential of  gamma guided biopsy [12]. Clinical 
results from the stereotactic system have been pub-
lished in other forums, but these publications have 
not specifi cally evaluated lobular carcinoma detec-
tion in this patient sample [13, 14]. The 5” x 5” and 
6” x 8” systems were used in a separate clinical study 
and the published results demonstrated an improve-
ment in sensitivity over the standard gamma camera 
system, but again the pathological data was not ana-
lyzed as part of  that publication [15]. To evaluate the 
detection of  lobular carcinomas with this technique, 
we conducted a post hoc evaluation of  patient data 
from the two institutional studies introduced above. 
In addition to the initial study images, pathology re-
ports from biopsy and surgery were reviewed. In the 
fi rst study, conducted with the general purpose bsgi 
systems, patients were referred to the study based 
on suspicious mammographic or clinical fi ndings 
including : palpable masses with no mammographic 
correlate, possible multicentricity demonstrated in 
mammography or sonography, asymmetric breast 
tissue in mammogram with no sonographic or clini-
cal correlate. In the second study, conducted with 
the stereotactic gamma imaging system, patients 
who were routinely scheduled for x-ray stereotactic 
biopsy were recruited to participate. For our evalu-
ation, complete biopsy and surgical pathology re-
ports were obtained along with the bsgi diagnostic 
report from the original authors.

Results 

The fi rst institutional study contained 50 patients 
with 58 breast lesions. There were 28 malignant 
biopsy fi ndings with a total of  5 lobular carcinoma 
lesions in 4 patients. The second study contained 55 
patients with clinically signifi cant mammographic 
fi ndings ; 29 radiodense breast masses and 26 clus-
ters of  microcalcifi cations. From this study, there 
were 13 malignancies with one Ilc reported. From 
the combined data, the bsgi systems detected all 
6 of  the Ilc including the secondary lesion in the 
multifocal case. Our results are confi rmed by other 
authors who note the detection of  lobular carci-
noma with this technique [16,17] and in detection of  
the multifocal and multicentric disease [15, 18, 19]. 
Four lesions in this study were smaller than 1 cm at 
biopsy and the smallest lesion detected was 3mm. 
Additionally, the bsgi foci size matched the lesion 
size at biopsy to within +/– 5.5mm, with about an 
equal number of  cases over and under estimated.

Discussion

bsgi demonstrated 100% sensitivity (6/6 lesions) for 
infi ltrating lobular carcinoma. These results dem-
onstrate its utility in the detection of  Ilc and the 
potential as a tool for the presurgical determination 

of  the extent of  disease. Of  considerable interest is 
that other authors directly comparing scintimam-
mography to Mri, the currently accepted tool for 
evaluating the extent of  disease for Ilc, have report-
ed the specifi city for smm to better than that of  Mri, 
but Mri possessing a higher sensitivity [20, 21,  22]. 
The demonstrated improvement in sensitivity with 
the bsgi technique to scintimammography prom-
ises to provide a cost eff ective adjunctive diagnostic 
tool to mammography for the detection of  lobular 
carcinoma.
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