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ABSTRACT

The sensitivity of mammography as a screening method is low in dense breasts, which are associated with a high risk of 

developing tumors. Thus, molecular breast imaging (MBI) with background uptake (BPU) of fibroglandular tissue can be used as 

a complementary method. The aim of this review was to synthesize the existing evidence on these important diagnostic imaging 

tools. Three electronic databases were searched to identify original articles, including publications dating from September 2010 

and September 2020, in English, conducted in any location, and addressing at least one aspect related to dense breasts and 

Breast-specific gamma-imaging (BSGI). In total, 22 studies were reviewed. Several advantages of MBI and BPU as complementary 

methods of screening for dense breasts were found. Among them, we can mention the increase in breast cancer detection rate, 

easy implementation in clinical practice, high patient satisfaction, low cost and good reproducibility. In view of the good results 

found in our review, we can conclude that the implementation of MBI, especially with BPU, can be a promising complementary tool 

for screening of dense breasts.
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INTRODUCTION
Breast cancer is the type of cancer with the highest incidence 
among women around the world, with 2,088,849 new cases 
reported worldwide in 2018, which corresponds to 11.6% of all 
cases of cancer detected in that year1.

Mammography is the standard screening method to detect 
breast cancer due to its high sensitivity in most cases, enabling 
diagnoses at the earliest stages and, therefore, reducing mortal-
ity rates. However, this method has some relevant limitations. 
One of them is the use in dense breasts, since the sensitivity of 
the mammogram decreases as the breast density increases.

Dense breasts are strongly associated with the risk of devel-
oping tumors. However, as this is a highly prevalent condition, 
it is impractical for physicians to consider that all women with 
this type of breast constitution are at high risk, as this would jus-
tify additional tests or preventive options in almost half of the 
female population. To identify the subset of women with dense 
breasts who are most at risk for breast cancer and who is most 

likely to benefit from these strategies, improved risk stratifica-
tion tools are needed2.

Molecular Breast Imaging (MBI), also known as Breast-specific 
gamma-imaging (BSGI), which is a nuclear medicine scan performed 
with the Sestamibi-99mTc radiotracer and a dedicated gamma 
camera, can be one of these tools. New technologies, including 
cadmium-zinc-telluride (CZT) detectors, silicon photodiodes, and 
small detectors placed in the configuration of a mammograph, allow 
to reduce so drastically the radiation dose to obtain images in this 
type of study that it has become acceptable as a screening exam.

In the assessment of dense breasts by magnetic resonance 
imaging (MRI), the level of gadolinium contrast enhancement 
within the fibroglandular tissue, termed Background Parenchymal 
Enhancement (BPE), has been associated with both prevalent and 
incident breast cancer. Similarly, the background uptake (BPU) 
of fibroglandular tissue in MBI depicts the level of Sestamibi-
99mTc uptake in that tissue, and is also strongly associated with 
the risk of breast cancer3.
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Given the current importance of BPU as a tool for screening 
cancer in dense breasts and the lack of studies on the subject, 
we decided to carry out an integrative literature review aiming 
to better guide the scientific community on the subject.

METHOD
The decision to carry out an integrative review was aimed at 
a potential view of studies carried out with different designs.

Data sources and research strategy:
To find articles in the literature, a search was carried out in 
the following databases: Web of Science, PubMed and Medical 
Literature Analysis and Retrieval System Online (Medline). The fol-
lowing strategy was used in both researched bases: ((“molecular 
breast imaging” OR “MBI” OR “breast specific gamma imaging” 
OR “breast-specific gamma imaging” OR “BSGI”) AND (“dense 
breast” OR “background parenchymal uptake” OR “BPU”)).

Inclusion, exclusion and eligibility criteria
All studies included in this review met the following inclu-
sion criteria: 
•	 papers written in English and published between September 

2010 and September 2020; 
•	 studies conducted in any location; 
•	 papers exploring at least one aspect related to dense breasts and 

scintigraphy performed in specific mammary gamma-camera.

Since the number of publications found on the topic was not 
large, quantitative, qualitative and mixed studies were included 
in the review. The exclusion criteria were: 
•	 journal publications with impact factor less than 2; 
•	 review or case report formats.

The following eligibility criteria were defined: 
•	 papers that were specifically relevant to the topic addressed; 
•	 publications that did not primarily address technical tools.

Selection and screening of articles
First, the title and abstract of the papers were evaluated by two 
authors as to the adequacy to the theme, using the inclusion 
and exclusion criteria. Then, articles selected for evaluation of 
the full text were independently reviewed by two authors, and 
then jointly in case of any discrepancies. A third author was con-
sulted to resolve divergences and to assist in the final decision 
on whether to include or exclude the article.

Quality assessment
The critical evaluation of selected articles was made by two 
independent reviewers on the methodological quality. For qual-
ity assessment, two distinct checklists were used: the Critical 

Appraisal Skills Program (CASP) checklist for qualitative stud-
ies4, and the Joanna Briggs Institute (JBI) checklist for quanti-
tative studies5. A third reviewer was consulted to reconcile any 
discrepancies in quality assessments.

Data extraction and synthesis
Data extraction tables were created independently by two authors, 
and then modified as necessary (Tables 1 and 2). Information 
on these tables included author, year of publication, country, 
study characteristics, and main results. Data were extracted 
by one author and verified by two other authors for accuracy. 
A meta-analysis of quantitative studies was not feasible due to 
the heterogeneity of the studies’ approaches to measure and 
report knowledge.

RESULTS

Summary of study selection
The search in databases identified 117 records. Of these, 24 were 
duplicates and were later removed. The initial screening process 
based on title and abstract resulted in the exclusion of 55 arti-
cles, leaving 38 for full-text reading. Then, another 16 articles 
were excluded, 14 for not focusing specifically on the topic and 
2 for being technical tools. The search and selection process is 
shown in Figure 1.

Studies’ characteristics
The 22 studies included in this review were published between 
2011 and 2020 and conducted in 3 countries: the United States 
of America (n = 18), China (n = 2) and South Korea (n = 2). Table 1 
shows their outstanding characteristics.

Quality of studies included
Study quality was rated as good (score ≥ 80), regular (score 50–79%), 
and poor (score <50%). Due to the limited literature available in 
this area, all studies were included in this review, regardless of 
their quality. However, none of them had a bad qualification.

Studies’ results
The breast cancer detection rate is increased when MBI is associ-
ated with mammography6,7, especially in cases of dense breasts6. 
In the study by Rhodes et al., when associating MBI with mam-
mography, there was the detection of 8.8 cases of breast cancer 
per 1,000 women with dense breasts on mammography6.

Other studies have shown that MBI was useful to predict 
whether breast lesions are malignant or benign, and found a 
high overall sensitivity in this type of study when it comes to 
detecting breast cancer (95.4%), with no significant difference 
considering non-dense and dense breasts, regardless of breast 
density assessed by mammography8,9.
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Author and year of 
publication

Location Methodology Sample

Hruska et al., 20182 MayoClinic, USA 
Case-control study 

Survey questionnaires Review of medical data
 239 individuals 

Hruska et al., 20213 MayoClinic, USA
Retrospective cohort study Analyses of MBI 

studies with BPU assessment and medical data 
review

2,992 women

Rhodes et al., 20156 MayoClinic, USA
Prospective study 

MBI Image Analysis
1,585 women

Brem et al., 20167 The George Washington University 
Medical Faculty, USA

Retrospective study
MBI and mammography image analysis

849 women

Choi et al., 20188 Incheon St. Mary’s Hospital, College 
of Medicine, South Korea

Retrospective study 
MBI image analysis 

Breast Biopsy Results
231 women

Rechtman et al., 20149 The George Washington University, 
USA 

Retrospective evaluation 
MBI image analysis 

Breast Biopsy Results

341 women (347 
breast assessed)

Conners et al., 201210 MayoClinic, USA
Observational study

Observing MBI results
50 MBI exams

Rhodes et al., 202011 MayoClinic, USA 2019 Qualitative study NR

Shermis et al., 201612 ProMedicaBreastCare Center, USA
Retrospective study 

MBI, mammography and MRI image analysis 
Breast Biopsy Results

1,696 patients

Shermis et al., 201713 ProMedica Breast Care Center, USA Qualitative study NR

Zhang et al., 202014 Hospital of Zhejiang University 
School of Medicine, China

Retrospective study
Analysis of ultrasound, mammography and BSGI 

images
364 women

Yu et al., 201615 Zhejiang University School of 
Medicine, Hangzhou, China

Retrospective study 
Analysis of MBI, mammography, ultrasound and 

MRI images
357 women

Rhodes et al., 201116 MayoClinic, USA 
Prospective study 

MBI and mammography image analysis 
Breast Biopsy Results

936 women

Hendrick et al., 201617 Universidade do Colorado, USA

Retrospective study
Use of data from Rhodes et al., 2015 
Analysis of mammography, MBI and 
mammography associated with MBI.

1,595 women 

Hruska et al., 201518 MayoClinic, USA 
Prospective single-institution study 

Review of mammography and MBI studies 
Determining the costs of breast exams

1,585 women

Hruska et al., 201619 MayoClinic, USA 
Retrospective case-control study 

Review of medical data and MBI images
241 women

Hruska et al., 201920 MayoClinic, USA 
Prospective study, pilot 

Review of medical data, application of 
questionnaires and analysis of MBI studies

21 women

Yoon et al., 201521 EwaWomansUniversity Seul, South 
Korea

Retrospective study 
MBI, MRI and mammography image analysis 

Medical data collection
145 women

Ching et al., 201822 The George Washington University, 
USA 

Retrospective study 
MBI image analysis 

Breast biopsy results
153 women

Hruska et al., 201523 MayoClinic, USA 
Retrospective study 

Review of medical data, questionnaires 
MBI and mammography analysis

1,149 women

Hruska et al., 201524 MayoClinic, USA 
Cohort study

Collection of medical data, measurement of 
hormone levels and analysis of MBI studies

42 women

Dibble 202125 Alpert Medical School of Brown 
University, USA

Editorial comment  NR

Table 1. Characteristics of the studies.

NR: not reported; MBI: molecular breast imaging; MRI: magnetic resonance.
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Author, year of 
publication, study design

Objectives
Interventions/

methods
Results/Conclusions

Hruska et al., 20182

Case-control study 

To develop and evaluate a 
new quantitative method that 

assesses BPU, to compare 
quantification to qualitative 

categorization, and to determine 
the association of BPU with the 
risk of developing breast cancer.

The association of 
quantitative BPU 

with breast cancer 
was examined.

BPU quantification is a reproducible 
method that can predict the risk of breast 

cancer, as well as a qualitative method, 
regardless of the density seen on 

mammography and hormonal factors.

Hruska et al., 20213

Retrospective cohort 
study 

To examine the association of 
BPU with breast cancer and 

estimate the absolute risk and 
discriminatory accuracy of BPU by 

means of a cohort study.

Categorization of 
patients according 

to BPU in MBI 
exams

BPU in MBI is an independent risk factor 
for breast cancer, with a strongest 

association among postmenopausal 
women with dense breasts.

Rhodes et al., 20156

Prospective study 

To evaluate the diagnostic 
performance of MBI in the 

evaluation of women with dense 
breasts after alterations that 
reduced the radiation dose.

Decrease in 
radiation dose in 

MBI study.

The addition of low-dose radiation MBI 
to routine mammographic evaluation 

pointed to a 67% increase in sensitivity to 
detect neoplasms.

Brem et al., 20167 
Retrospective study 

To determine the increase in breast 
cancer detection when using MBI 

in conjunction with mammography 
to assess women at high risk for 

breast cancer.

NA

MBI increased breast cancer detection 
by 1.7% in the study, suggesting that it is 
beneficial for the detection breast cancer 

in high-risk women, particularly those 
with dense breasts.

Choi et al., 20188 
Retrospective study 

To investigate which feature 
of BSGI uptake in women who 
were recently diagnosed with 
breast cancer was associated 

with malignancy.

NA

Analysis of radiotracer uptake 
characteristics in BSGI is useful to predict 

whether breast lesions are malignant 
or benign.

Rechtman et al., 20149

Retrospective study 

To evaluate the sensitivity of MBI 
for detecting breast cancer in 
dense and non-dense breasts.

NA

BSGI has high sensitivity for detecting 
breast cancer in women with dense and 

non-dense breasts and is an effective 
complementary imaging method for the 

assessment of breasts.

Conners et al., 201210

Observational study 

To determine the diagnostic 
agreement and accuracy in the use 
of a lexical pattern of description in 

the interpretation of the MBI.

NA

Newly trained radiologists assessing 
MBI with the proposed lexical pattern 
achieved a high rate of agreement and 

diagnostic accuracy.

Rhodes et al., 202011

Qualitative study 

To investigate whether the MBI 
exam has a route to supplemental 

screening for dense breasts.
NA

There is currently no consensus among 
specialists or imaging societies as to the 
need to use BPI or additional screening. 
Therefore, patients should be guided on 

the balance between benefits and harms.

Shermis et al., 201612

Retrospective study 

To retrospectively assess the 
clinical performance of molecular 

breast imaging as a complementary 
screening tool for women with 

dense breast tissue.

NA
Molecular breast imaging linked to a high 
incremental cancer detection rate of 7.7% 

at an acceptable radiation dose.

Shermis et al., 201713

Qualitative study

To describe how MBI is used 
in conjunction with recent 

technological advances in other 
imaging methods for breast cancer 

screening and problem solving.

NA

The integration of MBI into clinical 
practice was proven simple, easy to 

implement, with high patient satisfaction 
and easy reimbursement.

Zhang et al., 202014 
Retrospective study 

To investigate the adjuvant efficacy 
of US and BSGI for dense breasts. 

NA

For women with dense breasts, 
mammography plus BSGI or US 

may improve diagnostic accuracy. 
Furthermore, BSGI has high specificity 

and can reduce invasive biopsies. 

Table 2. Findings of the studies.

Continue...
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Table 2. Continuation.

NA: not applicable; MBI: molecular breast imaging; BPU: background uptake of fibroglandular tissue; BPE: background enhancement of fibroglandular 
tissue; US: ultrasound.

Author, year of 
publication, study design

Objectives
Interventions/

methods
Results/Conclusions

Yu et al., 201615

Retrospective study 
To analyze the diagnostic value of 

BSGI for Chinese women.
NA

BSGI may help improve the ability to 
diagnose early-stage breast cancer 

among Chinese women, particularly 
for ductal carcinoma in situ (DCIS), 

mammographically dense breasts, and 
non-luminal breast cancer A.

Rhodes et al., 201116

Prospective study 

To compare the performance of 
dedicated gamma camera and 

mammography in screening women 
with dense breasts.

NA

The addition of gamma-camera imaging to 
mammography increased significantly the 
detection of node-negative breast cancer 

in dense breasts.

Hendrick et al., 201617

Retrospective study 

To estimate radiation-induced 
cancer mortality for mammography 

and MBI based on the biological 
effects of reporting ionizing 
radiation VII in asymptomatic 

women with dense breasts aged 40 
to 79 years.

NA

The radiation benefit-risk ratio is 
estimated at 13 for 40 to 49 years with 
mammography, and the value doubles 

for each subsequent age range, from 10 
years to 70–79 years. For BSGI, this ratio 
is estimated at 5 for women aged 40–49 

years and doubles at 70–79 years.

Hruska et al., 201518

Prospective study 

To investigate the diagnostic gain 
and costs generated by adding 

MBI to screening mammography in 
women with dense breasts.

Adding MBI to 
mammography for 
screening of dense 

breasts

There was an increase in the overall costs 
and rate of benign biopsies, but also an 
increase in the rate of cancer detection, 

which resulted in a lower cost per 
case detected.

Hruska et al., 201619

Case-control study 
To investigate whether BPU in MBI is 

a risk factor for breast cancer.

Associations 
between categories 

of BPU and risk 
of developing 
breast cancer

This study provided the first evidence of 
BPU as a risk factor for breast cancer.

Hruska et al., 201920

Prospective study 

To explore the feasibility of 
offering a short-term low-dose oral 
tamoxifen intervention for women 

with high BPU and examine whether 
this intervention would reduce BPU.

Women with high 
BPU had an MBI 
exam, followed 
by another after 
30 days of oral 

tamoxifen.

Short-term intervention with low-dose 
tamoxifen may reduce high BPU in MBI for 
some patients. Preliminary findings have 
suggested that 10 mg of tamoxifen per 
day may be more effective than 5 mg to 

induce BPU decline in 30 days.

Yoon et al., 201521

Retrospective study 

To investigate factors that may 
affect MBI uptake in normal breasts 

and the impact of uptake on MBI 
diagnostic performance.

NA

BPE in RNM was the most important 
uptake factor in the MBI. High background 
uptake or marked background parenchyma 

enhancement can diminish MBI 
diagnostic performance.

Ching et al., 201822

Retrospective study 

To evaluate the correlation between 
the characteristics described 

in the MBI and the positive 
predictive value in the detection of 

breast cancer.

NA

Neither mass or non-mass variation nor 
the assessment of background uptake 

in MBI were significant determinants of 
probability of malignancy. Dense breasts 
were associated with low predictability 
and heterogeneous background uptake 

in MBI.

Hruska et al., 201523

Retrospective study 

To describe the prevalence of 
the BPU categories observed in 

MBI screening and to examine its 
association with mammographic 
density and other clinical factors.

 NA

Among women with similar 
mammographic density, BPU ranged 

from photopenic to marked. The highest 
BPU occurred in young, non-menopausal 

patients on hormone therapy.

Hruska et al., 201524

Cohort study 

To assess the impact of the 
menstrual cycle phase on the aspect 

of BPU.

MBI study in 
different phases of 

the menstrual cycle.

When high BPU was present, it was 
more often seen during the luteal phase 
compared to the follicular phase, and in 
women with dense breasts compared to 

non-dense breasts.

Dibble 202125 
Qualitative study 

Editorial comment regarding 
ARTICLE 20 [3]

NA

The results of the article in question add 
to the growing literature that supports 
personalized breast cancer screening 

and risk assessment incorporating 
imaging biomarkers.
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Among the advantages of MBI studies, we can highlight 
a high incremental rate of cancer detection at an acceptable 
radiation dose, easy integration to implement in clinical prac-
tice, with high patient satisfaction, low cost, good tolerance and 
high reproducibility10-13.

Two studies14,15 compared other imaging methods with MBI 
to assess dense breasts. These studies selected Chinese women 
with dense breasts upon mammography and submitted them 
to other investigation methods, such as ultrasonography (US), 
magnetic resonance imaging (MRI) and MBI. In both studies, 
the sensitivity and specificity of each method were investigated. 
Yu et al.15 concluded that the isolated sensitivity and specific-
ity of MBI were, respectively, 80.35% and 83.19% for the detec-
tion of breast cancer. The MBI, however, has low sensitivity to 
detect axillary lymph nodes (32%). Zhang et al.14 evaluated the 
sensitivity, specificity and diagnostic accuracy of the combina-
tion of mammography and MBI versus mammography and US. 
The increased diagnostic specificity of MBI was 30.8% versus 
20.6% of US (10.3% difference, p = 0.003). There was no difference 
between MBI or US in increasing the sensitivity of diagnosis in 
mammography (increased sensitivity 25.2% versus 22.1%, dif-
ference 3.2%, p = 0.23).

The study by Rhodes et al.6 showed the performance char-
acteristics of MBI and mammography for screening cancer in 

women with dense breasts. Combined mammography and MBI 
were significantly more sensitive than mammography alone (91% 
versus 27%, p = 0.016). MBI and mammography specificities were 
similar (93% and 91%, respectively). The positive predictive value 
(PPV) of a screening test with abnormal results was significantly 
higher for MBI compared to mammography (12% versus 3%, p = 
0.01). Although recall rates for mammography and MBI did not 
differ significantly, there was a trend towards a lower recall rate 
for MBI16. However, Hendrick and Tredennick reported that, while 
the lowest dose of MBI has benefit-risk estimates greater than 
1 for women with dense breasts and age 40 years or older, this 
estimate is not outweighed by the benefit-risk related to screen-
ing mammography17.

Several techniques can be used to further screen women with 
dense breasts. Low radiation dose MBI can be one of these18. BPU 
of fibroglandular tissue, which refers to the level of Sestamibi-99mTc 
uptake within fibroglandular tissue on molecular breast imag-
ing (MBI), has been identified as a strong risk factor for breast 
cancer, regardless of mammographic density2,19,20.

Yoon et al. investigated factors that could affect MBI background 
uptake in normal breasts and the impact of MBI background uptake 
on the diagnostic performance of MBI. Background parenchyma 
enhancement (BPE) on MRI was the most important factor. A high 
background uptake or marked BPE can decrease the diagnostic 
performance of MBI21.

Some studies used subjective categories to classify BPU into 
four groups: photopenic aspect (lower uptake than that observed 
in subcutaneous fat), minimal to mild (equal to or a little higher 
than fat), moderate (greater than mild, but less than twice the 
uptake in fat) and accentuated (at least twice greater than seen 
in fat)2,3,19,22. Due to possible variations between different observ-
ers, a quantitative method was proposed for a more accurate 
reproducibility of this classification2.

A retrospective study carried out in 2015 with more than 
1,100 women reported some clinical factors as associated with 
higher levels of BPU. Young, non-menopausal patients on hor-
mone replacement therapy (HRT) were rated in the moderate 
to severe category23. Another study showed effects of menstrual 
cycle phase on BPU. When high BPU values were seen, they were 
more frequent in the luteal phase and in women with dense 
breasts24. Hruska et al. stated that short-term intervention with 
low-dose tamoxifen can reduce BPU in MBI for some patients. 
Preliminary findings suggested that tamoxifen at 10 mg per day 
was more effective than 5 mg to induce BPU decay in 30 days20.

A study from 2018 with 153 women associated the MBI PPV 
in relation to the character of the lesions, BPU and breast den-
sity. Mass or non-mass variability in the character of lesions was 
not a good determinant of malignancy likelihood. Furthermore, 
it was concluded that BPU heterogeneity did not significantly 
affect the prediction of positivity. However, dense breasts had 
more findings than non-dense breasts22.
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Figure 1. Article search and selection process.
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The association of BPU with predicting the development of 
breast cancer in post- and pre-menopausal women in five years 
was evaluated in a 2020 cohort. Increased BPU was shown to be 
associated with an increased risk of breast cancer in post-meno-
pausal women. However, a non-significant association was seen 
in premenopausal women. In postmenopausal women, BPU pro-
vides discriminatory accuracy to predict breast cancer risk when 
combined with the Gail or BCSC models (which include risk fac-
tors in the assessment). The group of postmenopausal women, 
with low BPU and on hormone replacement therapy was reported 
as having the lowest risk for breast cancer3,25.

DISCUSSION
MBI in clinical practice, as a complement to mammography in 
the detection of breast cancer, has been reported by several stud-
ies6,7,22. The pros of this imaging method are: easy interpretation, 
high rate of inter-observer agreement, high diagnostic accuracy 
and not being operator-dependent, like ultrasonography. However, 
the method does have some disadvantages, including the use of 
radiation and low sensitivity in detecting axillary lymph nodes15.

When compared to MRI, MBI has similar sensitivity and 
specificity for breast cancer, except in women who are at high 
risk of developing the disease, in which the sensitivity of MBI is 
slightly higher than that of MRI7. However, further studies are 
needed to better characterize this difference.

The cost of MBI is comparable to the cost of 3D mammogra-
phy and approximately one-tenth of the cost of MRI11. The addi-
tion of MBI to screening mammography in women with dense 
breasts was already proven to increase the overall cost and rate 
of benign biopsies. However, there is an increase in cancer detec-
tion when compared to mammography alone, which represents 
a great advantage, as it results in a lower cost per case detected18.

Although concerns about exposure to MBI radiation have 
limited its acceptance in the past, low doses have enabled the 
use of this method for routine screening3. This allowed an effec-
tive supplemental imaging technique for subgroups of women 
in which the sensitivity of mammography is limited. However, 
further studies are needed to assess whether MBI could replace 
mammography in certain populations or whether the two modali-
ties could be used together16.

MBI images are known to have high sensitivity in detecting 
breast cancer, both in patients with dense breast tissue and in 
patients with non-dense breast tissue. Choi et al. showed that 
the accuracy of predicting malignancy in breast lesions could be 
improved by analyzing uptake characteristics rather than diag-
nosing malignancy based solely on the presence of radiotracer 
uptake. The results also associate higher uptake intensity with 
a higher frequency of malignancy8.

With regard to patients with dense breasts, studies suggest that 
MBI is a very useful imaging modality for the detection of tumors12,13. 

The increase in MBI as an adjuvant method can promote early detec-
tion of breast cancer, offer more treatment options and reduce mor-
bidity and mortality among these patients14,15. Furthermore, consid-
ering the supplementary assessment of dense breasts through MBI, 
the recall rate to reassess the exam varies from 7% to 13%, which is 
lower than that reported for breast ultrasound and MRI11.

BPU assessed in the MBI of women with dense breast tissue 
can function as an additional risk factor that can help identify 
the subgroup of patients that would most benefit from screening 
or primary prevention options19. BPU was shown to be strongly 
associated with the risk of developing breast cancer, regardless 
of mammographic density and hormonal factors2.

However, a study by Hruska et al. showed higher BPU values 
during the luteal phase in non-menopausal women, compared to 
the follicular phase of the menstrual cycle, and in women with 
dense breasts compared to women with non-dense breasts24. 
Another study showed that postmenopausal women with dense 
breasts and high BPU were identified as being at particularly high 
absolute risk, while the lowest risk subgroup were postmeno-
pausal women on hormone therapy with low BPU. This find-
ing suggests that low BPU may identify a subset of women with 
hormone-unresponsive breast tissue and therefore no increased 
risk of breast cancer due to hormone therapy3.

Short-term administration of low-dose tamoxifen has shown 
a reduction in BPU in some women, which could suggest that 
this medication reduces the risk of breast cancer. However, given 
the variability of BPU response to tamoxifen among the study 
participants, a future study is needed20.

CONCLUSIONS
We can conclude, after a careful review of the studies selected, 
that the use of MBI as a complementary screening method for 
dense breasts would be of great value in clinical practice, as it 
can increase the diagnostic sensitivity and specificity at low cost 
and good tolerance by patients.

The use of BPU along with MBI should be considered in 
these patients, since the level of fibroglandular tissue uptake 
was associated with risk of developing breast cancer, regardless 
of mammographic density and hormonal factors, which allows 
for the identification of a subset of women with dense breasts 
upon mammography and at high risk of developing neoplasia.
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