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state legislation is increasingly requiring pa-
tients to be informed of their breast densi-
ty. The Breast Density Inform Law, initially 
enacted in Connecticut in 2009, is now law 
in 11 states, and bills are endorsed and in 
progress in numerous other states [9], with 
the goal of achieving earlier improved can-
cer detection in this challenging population 
of women.

Breast-specific gamma imaging (BSGI) 
is an adjunct modality for breast imaging 
that, like MRI, uses a physiologic approach 
to identify lesions in the breast. BSGI has 
shown sensitivity of 96.4%, comparable with 
MRI [10], and specificity of 93.3%, greater 
than MRI [11]. Studies have shown BSGI to 
be useful in detecting small lesions [10] and 
occult cancers not found with other imaging 
modalities [12, 13]. Both MRI and BSGI are 
physiologic approaches to breast cancer de-
tection, although BSGI has the benefit of be-
ing more comfortable, more cost-effective, 
and less time-consuming for the physician 
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M
ammography uses an anatomic 
approach to display physical fea-
tures of breast cancer within nor-
mal surrounding breast tissue 

[1]. Although mammography remains the 
standard for breast cancer detection with 
sensitivity of 85%, the sensitivity decreases 
to 68% in women with dense breast tissue [2] 
and as low as 48% in women with extremely 
dense breast tissue [3], making early cancer 
detection more challenging.

Over half of women younger than 50 years 
and at least one third of women older than 50 
years have either heterogeneously dense or 
extremely dense breast tissue [4, 5]. Not only 
does breast density make mammographic 
detection of breast cancer more difficult, it is 
also a strong independent risk factor for de-
veloping breast cancer, conferring up to six-
fold greater lifetime risk [6–8]. Due to the 
limitations of mammography in women with 
dense breasts and an increased risk of devel-
oping breast cancer in dense breast tissue, 
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OBJECTIVE. The purpose of this study was to evaluate the sensitivity of breast-specific 
gamma imaging (BSGI) for the detection of breast cancer in dense versus nondense breasts.

MATERIALS AND METHODS. This was a retrospective study of 341 women with 
biopsy-proven breast cancer diagnosed from January 2004 to August 2009 who underwent 
BSGI before surgical excision. Patients with predominantly fatty replaced (BI-RADS density 
1) or scattered fibroglandular tissue (BI-RADS density 2) breasts were classified as nondense, 
and those with heterogeneously dense (BI-RADS density 3) or extremely dense tissue (BI-
RADS density 4) were classified as dense. BSGI examinations exhibiting focal increased ra-
diotracer uptake in the area of biopsy-proven cancer were classified as positive according to 
BSGI reports in the medical record. The sensitivity of BSGI was calculated using Microsoft 
Excel 2003. Between-group differences were evaluated statistically using the Student t test 
for continuous variables and the chi-square test for categoric variables, with p < 0.05 consid-
ered statistically significant.

RESULTS. The overall sensitivity of BSGI for breast cancer detection was 95.4%. Posi-
tive BSGI examinations were present in 136 of 142 nondense breast cancers and 195 of 205 
dense breast cancers, for sensitivities of 95.8% and 95.1%, respectively. There was no signifi-
cant difference in BSGI breast cancer detection and parenchymal breast density (p = 0.459).

CONCLUSION. BSGI has high sensitivities for the detection of breast cancer in women 
with dense and nondense breasts and is an effective adjunct imaging modality in women with 
both dense and nondense breasts.
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to interpret, albeit using a radioactive tracer, 
which is not used with MRI [14].

Studies of scintimammography using a 
conventional gamma camera have shown that 
there is no significant difference in its ability 
to detect breast cancer in dense versus non-
dense breast tissue, with sensitivities of 70% 
and 72%, respectively [15]. However, the use 
of scintimammography with a conventional 
gamma camera for breast imaging is essential-
ly no longer used because of the limited abil-
ity to image subcentimeter cancers, image in 
positions comparable to mammography, and 
image the entirety of the breast. The develop-
ment of high-resolution breast-specific gam-
ma cameras, such as in BSGI, has the advan-
tage of a smaller organ-to-detector distance, 
ability to detect subcentimeter lesions, and 
imaging in positions comparable with mam-
mography [11]. These factors increase the 
overall sensitivity of BSGI for breast cancer 
detection to 96.4% [10]. To date, there have 
been no studies investigating the sensitivity 
of BSGI for the detection of breast cancer in 
women with dense versus nondense breasts. 
The purpose of this study was to compare the 
sensitivity of BSGI in detecting breast cancers 
in women with dense versus nondense breasts.

Materials and Methods
Subjects

Institutional review board approval and HIPAA 
full waiver of informed consent were obtained for 
this study. A retrospective review was performed 
of all patients who underwent BSGI from January 
2004 to August 2009. Three hundred forty-one 
consecutive patients with newly diagnosed biop-
sy-proven breast cancer who also underwent BSGI 
before surgical excision and whose breast density 
was available from the mammography report were 
included for analysis. Patients ranged in age from 
28 to 89 years (mean age = 55 years).

BSGI and Interpretation
BSGI uses a breast-specific, high-resolution, 

small FOV gamma camera (Dilon 6800, Dilon 
Technologies). Once in a seated position, patients 
receive an injection of 15–30 mCi of 99mTc-sesta-
mibi (555–1110 MBq) through an antecubital vein. 
Imaging begins immediately after injection of the 
radiotracer, and, because of the nature of the BSGI 
camera on an articulating arm, the breast can be 
imaged in all projections, including those positions 
comparable to mammography. The breast is light-
ly compressed between two plates and craniocau-
dal and mediolateral oblique views are obtained 
at a minimum of 100,000 counts per image. The 
acquisition time for each image is approximately 

6–10 minutes, for a total examination time of 40–
45 minutes. The initial images are reviewed by the 
radiologist and additional views are obtained as 
deemed clinically necessary. Additional images do 
not require additional radiotracer injection.

All BSGI examinations were read by radiolo-
gists specialized in breast imaging with exper-
tise in BSGI interpretation. BSGI images with in-
creased focal radiotracer uptake in the same breast, 
quadrant, and distance to the nipple as the biop-
sy-proven breast cancer were classified as abnor-
mal, and images with no focal radiotracer uptake 
or scattered heterogeneous physiologic uptake were 
classified as normal, on the basis of the BSGI report 
in the patient’s medical record. The BSGI examina-
tions were not reinterpreted for this study.

Breast Density Designation
Mammography was performed in the standard 

craniocaudal and mediolateral oblique views, with 
additional images obtained as necessary for clin-
ical care. Breast parenchymal density was deter-
mined by the radiology report. Mammograms 
were interpreted as indicated by the BI-RADS 
lexicon. The BI-RADS breast density classifica-
tion was used with 1, fatty replaced (< 25% fibro-
glandular); 2, scattered fibroglandular (25–50% fi-
broglandular); 3, heterogeneously dense (51–75% 
fibroglandular); or 4, extremely dense (> 75% fibro-
glandular) breasts [5]. In this study, women with 
BI-RADS density 1 or 2 were classified as having 
nondense breasts and those with BI-RADS density 
3 or 4 were classified as having dense breasts.

Study Design and Data Collection
Three hundred forty-one consecutive women 

with newly diagnosed biopsy-proven breast cancer 
who underwent BSGI before surgical excision from 

January 2004 to August 2009 were included in this 
study. All women who had a newly diagnosed breast 
cancer and for whom BSGI was performed for clin-
ical evaluation were included. Women who under-
went BSGI after surgical excision were excluded. 
Family history was noted, including whether there 
was a first-degree relative with breast cancer (par-
ent, sibling, or child), personal history of breast can-
cer, age, and menopausal status. Tumor size and 
pathologic subtype were noted. Positive BSGI ex-
aminations were those in which the location of fo-
cal radiotracer uptake correlated with the location of 
biopsy-proven cancer determined with other breast 
imaging modalities, including mammography, ultra-
sound, or MRI. BSGI examinations without focal ra-
diotracer uptake in the location of the patient’s biop-
sy-proven cancer were considered negative.

Statistical Analysis
Data were recorded in a spreadsheet (Microsoft 

Excel 2003) for analysis. Differences between pa-
tients with dense and nondense breasts were ana-
lyzed using the Student t test for continuous vari-
ables and chi-square test for categoric variables, 
with p < 0.05 considered statistically significant. 
Sensitivity was calculated by the standard method 
of true-positive findings divided by true-positive 
findings and false-negative findings.

Results
Baseline Characteristics

Patients ranged in age from 28 to 89 years, 
with a mean age of 55.3 years. One hundred 
thirteen women (33.1%) were premenopaus-
al, 207 women (60.7%) were postmenopausal, 
and 21 women (6.2%) were perimenopausal. 
Ninety of these women (26.4%) had a positive 
family history of breast cancer, defined as hav-

TABLE 1: Pathologic Subtype of Biopsy-Proven Breast Cancers

Type No. of Breasts Percentage

Infiltrating ductal carcinoma 233 67.15

Associated DCIS 145 62.23

DCIS 76 21.90

Invasive lobular carcinoma 26 7.49

Associated LCIS 15 57.69

Invasive mammary carcinoma 3 < 1

Papillary carcinoma 1 < 1

Tubular carcinoma 2 < 1

Mucinous adenocarcinoma 2 < 1

Medullary carcinoma 1 < 1

Invasive metaplastic carcinoma 2 < 1

Poorly differentiated carcinoma 1 < 1

Note—DCIS = ductal carcinoma in situ, LCIS = lobular carcinoma in situ.
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ing at least one first-degree relative or multiple 
second-degree relatives with a history of breast 
cancer. Thirty-one women (9.1%) had person-
al histories of breast cancer before inclusion 
in this study. Six women (1.8%) had bilateral 
biopsy-proven breast cancer and therefore the 
analyses were based on 347 breast cancers.

The pathologic findings of the biopsy-prov-
en breast cancers included 233 invasive duc-
tal carcinomas (IDCs) (67.1%), 145 of which 
were associated with ductal carcinoma in situ 
(DCIS), 76 DCIS (21.9%), 26 invasive lobu-
lar carcinomas (7.5%), two invasive mamma-
ry carcinomas (< 1%), one papillary carcino-
ma (< 1%), two tubular carcinomas (< 1%), two 
mucinous adenocarcinomas (< 1%), one med-
ullary carcinoma (< 1%), two invasive meta-
plastic carcinomas (< 1%), and one poorly dif-
ferentiated carcinoma (< 1%) (Table 1). Of the 
347 biopsy-proven cancers, nuclear grade was 
known in 340 cancers and was low grade in 
58 cancers (17.1%), intermediate grade in 153 
cancers (45.0%), and high grade in 129 can-
cers (37.9%).

Tumor size was known in 284 of the 347 
biopsy-proven breast cancers according to the 
final pathology report after surgical excision. 
Cancer size ranged from 0.1 to 12.0 cm, with a 
mean cancer size of 1.70 cm. Of the 42 cancers 
with unknown tumor size, pathology reports 
were not available in the electronic medical re-
cords system in 16 cancers. Pathology reports 
did not specify cancer size in 13 cancers, all 
of which were DCIS. Administration of neoad-
juvant chemotherapy left no residual tumor in 
seven cancers, three patients chose not to have 
their tumors excised, and there was no residual 
tumor left on surgical excision in three cancers.

BSGI examinations were positive in 331 of 
the 347 biopsy-proven breast cancers, for an 
overall sensitivity of 95.4%. There were 272 
invasive cancers, 263 (96.7%) of which were 
positive on BSGI, whereas 69 of the 76 DCIS 
(90.8%) were positive on BSGI. Of the nine in-
vasive cancers not detected by BSGI, all were 
IDC making the sensitivity for IDC detection 
with BSGI 96.1%. BSGI had 100% sensitiv-
ity for the remaining invasive pathologic sub-
types of breast cancer, although there were 
few cancers in each subtype (Table 2). There 
was no statistically significant difference be-
tween BSGI detection and pathologic subtype 
(p = 0.428). Fifteen of the breast cancers with 
negative BSGI examinations were detected 
on mammography, whereas one breast cancer 
was only detected on ultrasound.

Nuclear grade was known in 325 cancers 
detected by BSGI and was low grade in 55 

TABLE 2: Sensitivity of Breast-Specific Gamma Imaging (BSGI) on Basis of 
Pathologic Subtype of Breast Cancer

Typea Positive BSGI Examinations/Total Sensitivity (%)

Infiltrating ductal carcinoma 224/233 96.1

Ductal carcinoma in situ 69/76 90.8

Invasive lobular carcinoma 26/26 100

Otherb 12/12 100
aBetween-group differences were calculated using the chi-square test (p = 0.428).
bOther is defined as papillary carcinoma, tubular carcinoma, mucinous adenocarcinoma, medullary carcinoma, 
invasive metaplastic carcinoma, and poorly differentiated carcinoma.

TABLE 3: Characteristics of Study Participants According to Breast Density

Characteristic Nondense Breasts Dense Breasts

Agea (y)

< 50 41/142 (28.9) 88/205 (42.9)

50–64 58/142 (40.8) 75/205 (36.6)

≥ 65 43/142 (30.3) 42/205 (20.5)

Meanb 58.1 53.4

Racea

White 47/142 (33.1) 104/205 (50.7)

African American 82/142 (57.7) 79/205 (38.5)

Asian 7/142 (4.9) 13/205 (6.3)

Hispanic 4/142 (2.8) 7/205 (3.4)

Unknown 2/142 (1.4) 2/205 (< 1)

Menopausal statusa

Premenopausal 34/142 (23.9) 80/205 (39.0)

Perimenopausal 5/142 (3.5) 16/205 (7.8)

Postmenopausal 103/142 (72.5) 109/205 (53.2)

Note—Data are number/total with percentage in parentheses.
aStatistically significant between-group differences were calculated using the chi-square test (p ≤ 0.017).
bStatistically significant between-group differences were calculated using the Student t test (p < 0.001).

TABLE 4: Detection of Pathologic Subtypes and Nuclear Grades According to 
Breast Density (Sensitivity)

Characteristic Nondense Breasts Dense Breasts pa

Pathologic subtype 0.087

Infiltrating ductal carcinoma 97/100 (97.0) 127/133 (95.5)

Ductal carcinoma in situ 23/26 (88.5) 46/50 (92.0)

Invasive lobular carcinoma 8/8 (100) 18/18 (100)

Otherb 8/8 (100) 4/4 (100)

Nuclear grade 0.509

Low 26/29 (89.7) 29/29 (100)

Intermediate 60/62 (96.8) 84/91 (92.3)

High 48/49 (98.0) 78/80 (97.5)

Note—Data are number/total with percentage in parentheses.
aBetween-group differences were calculated using the chi-square test.
bOther is defined as papillary carcinoma, tubular carcinoma, mucinous adenocarcinoma, medullary carcinoma, 
invasive metaplastic carcinoma, and poorly differentiated carcinoma.
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cancers (16.9%), intermediate grade in 144 
cancers (44.3%), and high grade in 126 can-
cers (38.8%). Nuclear grade was known in 15 
cancers undetected by BSGI: nine invasive 
and six DCIS. Of all the cancers not detect-
ed with BSGI, three (18.7%) were low grade, 
nine (56.2%) were intermediate grade, and 
three (18.7%) were high grade, with no signif-
icant difference between BSGI detection and 
nuclear grade (p = 0.256). Of the nine invasive 
cancers undetected by BSGI, six were interme-
diate grade and two were low grade. BSGI de-
tected all high-grade, invasive cancers.

Tumor size was available in 272 of 331 
(82.2%) positive BSGI examinations (mean, 
1.74 cm) and 12 of 16 (75.0%) negative BSGI 
examinations (mean, 1.02 cm) as tumorsize 
for DCIS is often not reported. The lower per-
centage of cancers with known size and neg-
ative BSGI reflects the lower sensitivity of 
BSGI for DCIS because a greater percent-
age of cancers with unknown size were DCIS. 
There was no statistically significant differ-
ence in tumor size for cancers detected with 
BSGI and those that were not (p = 0.065). Of 
the 347 breast cancers, 162 were palpable on 
physical examination (46.7%). One hundred 
fifty-eight of these were detected on BSGI 
(97.5%) and four were not (2.5%).

Dense Versus Nondense Breasts
The BI-RADS mammography parenchy-

mal density in the 347 breasts were designat-
ed BI-RADS density 1 in 47 (13.5%), 2 in 94 
(27.1%), 3 in 166 (47.8%), and 4 in 40 (11.5%). 
On the basis of the classification for this study, 
141 breasts were nondense (40.6%) and 206 
breasts were dense (59.4%). The mean age of 
women with dense breasts was 53.4 years and 
the mean age of women with nondense breasts 
was 58.1 years, again showing that women 
with dense breasts are significantly younger 
when compared with women with nondense 
breasts (p = 0.0004). Similarly, significant-
ly more women with dense breasts were pre-

menopausal, whereas fewer were postmeno-
pausal compared with women with nondense 
breasts (p = 0.001) (Table 3).

The pathologic subtype of breast cancers 
consisted of IDC in 100 nondense (70.4%) 
and 133 dense (64.9%) breasts, DCIS in 26 
nondense (18.3%) and 50 dense (24.4%) 
breasts, infiltrating lobular carcinoma in eight 
nondense (5.6%) and 18 dense (8.8%) breasts, 
and various other pathologic subtypes in 
eight nondense (5.6%) and four dense (1.9%) 
breasts. Of the 347 cancers, 340 had known 
nuclear grade. The cancers included 29 low-
grade cancers in women with dense breasts 
(14.5%) and 29 low-grade cancers in wom-
en with nondense breasts (20.7%); 91 inter-
mediate-grade cancers were found in women 
with dense breasts (45.5%), and 63 interme-
diate-grade cancers in women with nondense 
breasts (44.3%); 80 high-grade cancers were 
seen in women with dense breasts (40.0%) 
and 49 were seen in women with nondense 
breasts (35.0%). There was no statistically 
significant difference between breast density 
and pathologic subtype (p = 0.102) or nuclear 
grade (p = 0.296) (Table 4). Of the 284 can-
cers in which tumor size was available, there 
was no statistically significant difference be-
tween breast density and breast cancer size in 
BSGI sensitivity (p = 0.622), with a mean tu-

mor size of 1.64 cm in nondense breasts and 
1.76 cm in dense breasts (Table 5).

Cancers in 136 of the 141 women with non-
dense breasts and in 194 of the 206 women 
with dense breasts were positive for sensitivi-
ties of 96.5% and 94.7%, respectively (Table 
6). Of the 16 breast cancers not detected by 
BSGI, five (31.3%) were in nondense and 11 
(68.8%) were in women with dense breasts. 
There was no statistically significant differ-
ence between breast parenchymal density and 
BSGI breast cancer detection (p = 0.459).

Twenty of the 347 breast cancers (5.8%) 
were mammographically occult, five of 
which were in nondense breasts and 15 of 
which were in dense breasts. Of these, BSGI 
detected all five cancers in women with non-
dense breasts (100% sensitivity) and 14 of 15 
in women with dense breasts (93.3% sensi-
tivity). The one breast cancer that was occult 
on both mammography and BSGI was palpa-
ble and visible on ultrasound. There was no 
statistically different sensitivity for BSGI de-
tection of mammographically occult breast 
cancer in women with dense and nondense 
breasts (p = 0.102) (Fig. 1).

Discussion
The purpose of this study was to evaluate 

BSGI in women with dense versus nondense 

TABLE 6: Sensitivity of Breast-Specific Gamma Imaging (BSGI) According to Breast Density

Breast Densitya Positive BSGI Examinations Negative BSGI Examinations Sensitivity (%)

Nondense breasts 136/141 5/141 96.5

BI-RADS 1 44/47 3/47 93.6

BI-RADS 2 92/94 2/94 97.9

Dense breasts 195/206 11/206 94.7

BI-RADS 3 160/166 8/166 95.2

BI-RADS 4 35/40 3/40 92.1

Note—Data are number/total.
aBetween-group differences were calculated using the chi-square test (p = 0.459).

TABLE 5: Lesion Size and Breast-Specific Gamma Imaging Sensitivity  
According to Breast Density

Characteristic Nondense breasts Dense breasts pa

Lesion size (cm) 0.622

0.1–0.49 11/11 (100) 12/15 (80.0)

0.5–0.99 22/23 (95.7) 25/27 (92.6)

1.0–1.99 58/61 (95.1) 60/62 (96.8)

2.00–4.99 30/30 (100) 48/49 (98.0)

> 5.00 2/2 (100) 4/4 (100)

Unknown 12/13 (92.3) 41/43 (95.3)

Note—Data are number/total with percentage in parentheses.
aBetween-group differences were calculated using the chi-square test.

D
ow

nl
oa

de
d 

fr
om

 w
w

w
.a

jr
on

lin
e.

or
g 

by
 D

O
U

G
L

A
S 

K
IE

PE
R

 o
n 

02
/0

3/
14

 f
ro

m
 I

P 
ad

dr
es

s 
67

.1
85

.2
8.

49
. C

op
yr

ig
ht

 A
R

R
S.

 F
or

 p
er

so
na

l u
se

 o
nl

y;
 a

ll 
ri

gh
ts

 r
es

er
ve

d 



AJR:202, February 2014 297

BSGI in Dense Versus Nondense Breasts

breast tissue. This study shows that the sen-
sitivity of BSGI was similar in women with 
dense (94.7%) and nondense breasts (96.5%), 
with no significant difference between BSGI 
cancer detection and breast density (p = 
0.459). Consistent with previous studies 
showing that scintimammography is benefi-
cial in women of all breast densities [7, 15], 
this study shows that BSGI is also a useful 
adjunct imaging modality in the diagnosis of 
breast cancer in women with both dense and 
nondense breasts. Our study also showed that 
there were more mammographically occult 
breast cancers in women with dense breast 
tissue, although, BSGI detected mammo-
graphically occult breast cancers equally well 
in women with dense and nondense breast tis-
sue. This study corroborates others that have 
shown that BSGI can detect mammographi-
cally occult breast cancer, although our study 
now shows that BSGI can detect mammo-
graphically occult breast cancer equally well 
in women with dense and nondense breasts.

Improving breast cancer detection in wom-
en with dense breasts is important because of 
the decreased sensitivity of mammography 
in this population [2]. Although the combi-
nation of ultrasound and mammography in 
women with dense breasts and other high-
risk populations increases the sensitivity, it 
also substantially increases the false-positive 
rate [16–18]. MRI, which uses a physiologic 
approach to breast cancer detection, has been 
established as a useful adjunct breast imag-
ing modality because of its increased sensi-
tivity compared with ultrasound and mam-
mography and its effectiveness in women of 
all breast densities [19–22]. The availability 
of BSGI now offers those women who cannot 
or will not undergo MRI an alternative for 
physiologic imaging. The addition of BSGI 
expands our armamentarium of imaging mo-
dalities for improved detection of breast can-
cer. Previous studies have shown that BSGI 
has high sensitivity and specificity for the 
detection of breast cancer. This study shows 
that the sensitivity of BSGI is not signifi-
cantly different in women with dense breasts 
compared with those with nondense breasts.

The overall sensitivity of BSGI was 95.4%, 
with sensitivities of 96.1% for IDC, 90.8% for 
DCIS, and 100.0% for invasive lobular carci-
noma. These results are comparable to pre-
viously published BSGI sensitivities ranging 
from 91.0% to 97.6% [14, 22, 23]. This study 
also shows that the ability of BSGI to detect 
breast cancer is not affected by pathologic sub-
type (p = 0.102), nuclear grade (p = 0.296), or 

tumor size (p = 0.065). However, it is of note 
that none of the invasive breast cancers with 
a high nuclear grade were missed with BSGI. 
Although this study did not show a difference 
in BSGI detection of breast cancer on the basis 
of nuclear grade, that finding is likely because 
both invasive and noninvasive breast can-
cers were grouped together. A previous study 
which showed that nuclear grade is a factor in 
BSGI detection of cancer included only inva-
sive breast cancers. Our study did show that 
all high-grade invasive cancers were detected 
with BSGI, which corroborated a previous re-
port that similarly showed that all high-grade 
invasive cancers were detected with BSGI [24]. 
With regard to invasive lobular carcinoma, our 
study corroborates previous reports that did not 
show a decrease in sensitivity for detection of 
invasive lobular carcinoma using BSGI com-
pared with mammography [14, 25], ultrasound 
[14, 26], and MRI [14, 26].

In this population of women, the false-neg-
ative rate of BSGI was 4.6% (16/347). BSGI 
detected 19 of 20 (95%) mammographically 
occult breast cancers, which is consistent with 
previous findings that BSGI is effective in the 
identification of occult breast cancers [13]. Of 
the 19 mammographically occult cancers de-
tected using BSGI, 14 (73.6%) were in women 
with dense breasts. These results suggest that 
BSGI can be especially beneficial to women 
with dense breasts because of its ability to 

identify breast cancer missed at mammogra-
phy and its high sensitivity in this population.

Although both MRI and BSGI use a physi-
ologic approach to breast cancer detection and 
have been shown to be useful adjunct imag-
ing modalities, BSGI uses a low-dose radio-
tracer and thus necessitates radiation exposure, 
whereas MRI is performed without the use of 
ionizing radiation. However, in the correct pop-
ulation, this is a reasonable tradeoff for early 
breast cancer detection. In this study, a dose of 
20–30 mCi 99mTC sestamibi was used. We now 
routinely use a lower dose of 7–10 mCi.

This study shows that BSGI is equally sen-
sitive for the detection of breast cancer in 
women with dense as well as nondense breast 
tissue. Although this study did not direct-
ly compare BSGI with MRI, previous stud-
ies have reported comparable sensitivity and 
higher specificity for BSGI compared with 
MRI [7, 10, 20]. BSGI has additional advan-
tages over MRI, including lower costs, less 
time for interpretation, and more women who 
can undergo the examination. To our knowl-
edge, there have been no studies specifically 
comparing sensitivity of MRI in women with 
dense versus nondense breasts, and additional 
studies are needed to compare the sensitivity 
of BSGI and MRI in such women.

Limitations of this study include its ret-
rospective nature and single institutional re-
view. Additionally, the inclusion criteria of 

Fig. 1—Comparison of dense and nondense breast imaging with mammography and BSGI.
A and B, Images from mammography (A) and breast-specific gamma imaging (BSGI) (B) in 48-year-old woman 
with heterogeneously dense breast tissue show infiltrating ductal carcinoma (IDC) in superior left breast.
C and D, Images from mammography (C) and breast-specific gamma imaging (BSGI) (D) in 53-year-old woman 
with predominantly fatty replaced breast tissue show IDC in 2-o’clock position of left breast.
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this study limited the population of women 
to those with newly diagnosed breast cancer, 
which can introduce bias. Further studies 
should compare the sensitivity and specific-
ity of BSGI in women with dense and non-
dense breasts in a multiinstitutional popula-
tion of women undergoing screening.

In conclusion, the results of this study have 
shown that BSGI is an effective imaging mo-
dality in women of all breast densities, with 
equal sensitivities in women with dense and 
nondense breasts. Its high accuracy and ef-
fectiveness regardless of breast density spe-
cifically support the use of BSGI in the clini-
cal evaluation of women with dense breasts, 
with the goal of achieving earlier cancer de-
tection in this population of women.
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