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Breast cancer screening is defined as the evaluation of symptom free, otherwise healthy
looking females of child bearing age or postmenopausal women for early detection of
breast cancer. Screening mammography is the most common and widely practiced breast
cancer screening modality across the world. The other modes of breast cancer screening
being practiced across the world are: breast self-examination (BSE), clinical breast examina-
tion (CBE), digital breast tomosynthesis (DBT), ultrasonography (USG), magnetic resonance

ff)eri,i‘;/i%rdsr;diation imaging (MRI), and identification of certain genetic oncogenes. The major merits of breast
meritsg cancer screening programs are: early diagnosis, sorting out and prevention of risk fac-

tors, and timely treatment to lessen the morbidity (5 years localized stage survival rate
is 99%, regional disease 84% while metastatic breast cancer 5 year survival rate is 23%);
it also reduces overall 20% mortality rate. The major demerits of breast cancer screening
are: overdiagnosis (19% from the perspective of a woman invited to screening), high cost,
ionizing radiation (lifetime attributable risk to develop breast cancer is 3/10,000), false pos-
itive biopsy recommendation (about 8/1000), false negative results 11/10,000), and their
consequences. Worldwide, most of the countries recommend biennial screening for breast
cancer at 50-74 years of age. However, some countries recommend screening mammogra-
phy earlier, starting at the age of 40 years until 70-74 years based on higher breast cancer
incidence rate in those countries. This article provides a detailed review of merits, demerits,
and recent recommendations for screening programs being practiced across the world.
© 2016 Saudi Society of Microscopes. Published by Elsevier Ltd. This is an open access
article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

mortality rate
overdiagnosis
screening mammography.

1. Currently used breast cancer screening tools

According to the most recent data available, breast can-
cer is the most common cancer among women worldwide
[1-3].

In 2012, across the world 1.7 million new cases were
diagnosed. In 2014, local cancer registry data indicates that
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breast cancer incidence is probably higher in the Kingdom
of Saudi Arabia (KSA) than those countries in which most
of the studies are conducted [4].

Breast cancer was estimated to be detected among
232,000 women in the United States in 2015 and 40,000
women died of it [5]. Breast cancer is the most frequently
diagnosed cancer among women aged 55-64 years with the
median age of death at 68 years. This alarming breast can-
cer death rate of 6.8% as opposed to all cancers death rate
necessitates the endorsement of breast cancer screening
programs for early detection and prompt treatment for
breast cancer.

2213-879X/© 2016 Saudi Society of Microscopes. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).


dx.doi.org/10.1016/j.jmau.2016.10.002
http://www.sciencedirect.com/science/journal/2213879X
http://www.elsevier.com/locate/jmau
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jmau.2016.10.002&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:tashah7067@yahoo.com
dx.doi.org/10.1016/j.jmau.2016.10.002
http://creativecommons.org/licenses/by-nc-nd/4.0/

60 T.A. Shah, S.S. Guraya / Journal of Microscopy and Ultrastructure 5 (2017) 59-69

Screening mammography is the most common and
widely practiced breast cancer screening tool worldwide
(6,7].

The other different modes of breast cancer screening
being practiced across the world are: breast self-
examination (BSE), clinical breast examination (CBE),
digital breast tomosynthesis (DBT), ultrasonography (USG),
magnetic resonance imaging (MRI), and identification of
certain genetic oncogenes mutations.

BSE is done by the female herself to find lumps or other
abnormal feelings in the breast, while CBE is done by a doc-
tor or healthcare provider. The potential benefits of both
of these are not convincing to reduce the mortality rate
and there is no consensus by experts to recommend them
widely in breast screening [8].

Mammography is visualization of breast tissue by the
use of low dose X-rays either as a screening mammogra-
phy or as diagnostic mammography. It is recommended
mostly in elderly women, usually at the ages of 50 years
and 75 years [9]. Mammography usually is not a routine
screening modality in females younger than 40 years, in
part due to the dense glandular tissue as well the hazard
of ionizing radiation. Although cost-effective, it is the most
widely practiced screening tool for breast cancer among
women older than 40 years.

DBT s like digital mammography. In DBT, dozens of thin
cross-sectional images are combined with conventional X-
rays, and three-dimensional (3-D) images are developed.
This technique is more beneficial for women with dense
glandular tissue. The Food and Drug Administration (FDA)
approved DBT in 2011 for screening breast cancer [10].

USG is another screening modality most often recom-
mended in younger women with dense glandular tissue,
especially those with mammographic microcalcifications
and clinically suspicious breast lumps.

MRI is not a widely practiced breast cancer screening
modality, as it is not cost-effective and there is a lack of
facilities for large population-based screening programs.
Moreover, there is no promising evidence to support its
role as a breast cancer screening tool across the world.

BRCA oncogene detection revealed that there are
greater chances of breast cancer to develop among those
patients who have previously had breast cancer, a fam-
ily history of breast cancer, and ovarian cancer. However,
BRCA oncogene detection does not confer breast cancer
in patients with positive mutations or who have a family
history of breast cancer.

Overdiagnosis [11] and overtreatment of breast can-
cer among normal women and its psychosocial impact
on their personalities limited widespread use of breast
cancer screening programs and favors recent restrictions
for breast cancer screening practiced across the world. A
detailed discussion of merits and demerits of breast cancer
screening programs, recommendations, recent restrictions
across the world, and consequences of overdiagnosis are
reviewed in this article.

Other objectives of this article are to determine the role
of different breast cancer screening programs practiced
across the world for diagnosis of breast cancer in differ-
ent age groups, and to review different recommendations
for breast cancer screening, the merits and demerits, and

impact of overdiagnosis of breast cancer among healthy
women who underwent a screening process.

2. Discussion

For the purpose of discussion, risk stratification for
development of breast cancer among women is as fol-
lows [12]. High risk women are those who have four times
greater risk than the normal population and these are:
bilateral premenopausal breast cancer, family history of
breast cancer in mother, sister, child, or close relative,
genetic mutation of BRCA 1 and BRCA 2 genes, lobular
carcinoma in situ, atypical hyperplasia, and > 75% mam-
mographic density of breast volume.

Average risk women are those who have two to four
times greater risk than the normal population and these
are: Northern European and North American residents,
older age, personal history of breast cancer, premenopausal
breast cancer in family, hyperplasia without atypia, and >
50% mammographic density of breast volume [12].

Low risk women are those who have less than two times
risk of normal and these are: nulliparity, age of menarche
< 11 years, first birth after 30 years, age of menopause >
55 years, family history of postmenopausal breast cancer,
high socioeconomic status, postmenopausal obesity, and
daily alcohol consumption [12].

Aberrations of normal development and involution are
a series of developmental changes and involution process
taking place in the female breast during different ages.
These developmental changes during different ages highly
influence the screening process and have variable positive
predictive values among different age groups (Figures 1-4)
[13] (mammographic) represent variable proportions of
different breast tissues in different age groups.

More than 75% of the lymphatic drainage of the breast
is through axillary lymph nodes, although a significant
proportion drains through intercostal lymphatics to the
opposite breast and subdiaphragmatic lymphatics to the
liver. Moreover, breast cancers metastasize mainly to the
draining lymph nodes, but osseous metastasis primarily
involves the thoracolumbar spine, brain, lungs and liver.

The following breast cancer screening modalities are
discussed in detail: (1) BSE; (2) CBE; (3) mammography;
(4) DBT; (5) USG; (6) MRI; (7) BRCA oncogenes.

2.1. BSE

BSE is the physical examination of the breast by females
themselves. It is a noninvasive and inexpensive technique.
Women are taught how to perform BSE. It is recommended
every month, 1 week after the start of the menstrual period
usually from the 6™ day to the 10t day of the menstrual
cycle, when breast swelling and fibrocystic changes are less
likely to interfere with the detection of a lump or mass.

2.1.1. Merits of BSE

BSE examination benefits females as they can inform
their clinician or healthcare provider of any change in color
of skin, nipple discharge, recent nipple inversion, skin dim-
pling, any lump, swelling of a part of the breast, and any
abnormal feeling in axillae, in a timely manner. The other
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Fig. 1. Almost entirely fat <25% glandular [9].

Fig. 3. Heterogeneously dense 50-75% glandular.

merits of BSE are that it enables women to be well aware of
breast problems and it helps women to assess the consis-
tency of their own breasts and to learn the skills of breast
examination.

2.1.2. Demerits of BSE

Once, BSE was promoted to discover breast cancers
in women, but in several controlled studies it has been
declared that the efficacy of BSE as a breast cancer screening
tool is not convincing and BSE could not help to reduce
breast cancer mortality [10]. Furthermore, it is stated that it
may result in depression, anxiety, additional imaging pro-
cedures, and biopsies with scarring that may prevent early
detection of future breast malignancy.

2.1.3. Recommendations

A meta-analysis study published by the Cochrane Col-
laboration in 2008 done in China and Russia on 380,000
women did not show advantages in women who performed
BSE regularly when compared with those who did not [14].

In 2014, based on a lack of evidence and high level of
uncertainty, The Ministry of Health of Saudi Arabia guide-
line panel recommended that BSE could not be applied as
a single breast cancer screening method among women of
all age groups [15].

Fig. 4. Exteremely dense >75% glandular.

Several international organizations like the World
Health Organization, United States Preventive Services
Task Force (USPSTF), American Cancer Society (ACS) [16],
American Academy of Family Physicians, and Canadian
Task Force on Preventive Health Care, did not recommend
teaching women how to do BSE, because the evidence con-
cludes that training females for BSE does not reduce the
breast cancer mortality rate. The USPSTF supports that
all women should be aware of changes in their bodies
and should be encouraged to discuss these changes with
their clinicians, however, in February 2016, the USPSTF
did not update its 2009 recommendation on teaching BSE
[17].

The American College of Obstetricians and Gynecol-
ogists (ACOG) [18] and American Medical Association,
however, recommend monthly BSE and suggest that
females should be familiar about their normal breast feel-
ing, so that they can detect any abnormality to point out
earlier to health care providers or clinicians.

2.2. CBE

A comprehensive CBE includes detailed history, physical
examination by inspection, palpation of breast in different
positions, and lymph nodes examination by the clinician or
healthcare provider.
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2.2.1. Merits of CBE

The benefits or merits of CBE are that it helps to eval-
uate masses and skin changes in the breast noticed by the
females, to detect masses that are missed during routine
screening mammography, and to discover lesions that may
appear in between the next screening appointment. It also
helps to differentiate between benign and malignant breast
lesions, assess the stage of disease, counsel the patient,
plan effective treatment, and document the clinical data
for audit and follow up.

2.2.2. Demerits of CBE

Worldwide, no clinical trials have been done to eval-
uate the efficacy and sensitivity of CBE alone. Evidence
from various clinical trials indicates that CBE combined
with mammography helps to increase screening sensitiv-
ity, especially among younger women with more glandular
tissue, as mammography is less effective among women
who underwent mammography twice yearly as compared
to annually [19].

2.2.3. Recommendations

In 2014, based on a lack of evidence and high level
of uncertainty, The Ministry of Health of Saudi Arabia
guideline panel recommended that CBE by a health care
professional could not be applied as a single method of
breast cancer screening among women of all age groups.
The panel recommended that screening mammography
is the first choice for breast cancer screening if available,
however, CBE could be offered only when screening mam-
mography is not available [15].

The ACOG recommended that CBE should be done three
times yearly for women aged 20-39 years and annually for
women aged 40 years or older [18].

A recent study performed in a rural community in
Malaysia declared that CBE detects > 50% of the breast
cancers seen on screening mammography and may help
to improve survival rates from breast cancer, especially in
those areas where mammography is not available [20].

In 2009, the USPSTF recommended that there are
no extra advantages or disadvantages of CBE, except
screening mammography, among women aged > 40 years.
In February 2016, the USPSTF did not update its year 2009

recommendation on the additional potential benefit of CBE
[11,17]. ACS guidelines in 2015 did not recommend CBE for
women at any age with average risk [16].

2.3. Mammography

Mammography is the most widely accepted breast can-
cer screening modality being practiced across the world.
Mammography is the visualization of breast tissue by use
of low dose X-rays either as a screening mammography
or as the diagnostic mammography. The diagnostic mam-
mography helps to diagnose the symptoms experienced by
women attending the clinic or called back for follow up,
while the screening mammography is recommended for
detection of and sorting out breast cancers on population-
based programs. At present, there are modifications in
usual mammographic X-ray images taken on plain films.
Recently, images have been taken on computer screens and
this is called digital mammography. Digital mammography
appeared to be better in dense breasts with lower doses
of radiation than conventional mammography [21]. How-
ever, numerous studies have found little or no difference
between conventional mammography and digital mam-
mography, despite the higher cost of the digital system, and
both are equally effective. Computer aided detection by the
use of computer software may slightly increase sensitivity
of digital mammography, but at the expense of reduced
specificity and repeated visits [22].

Figures 5A and 5B visualize invasive breast cancer
lesions demonstrating calcification with spicules radiating
in all directions from abnormal mass [9].

Microcalcifications appear in areas of rapidly growing
cells and are diagnostic for cancerous lesions, however,
macrocalcifications are a normal finding among women
aged 50 years and older. Among all ages, screening mam-
mography has a sensitivity of approximately 77-95% and a
specificity of 94-97% [23].

2.3.1. Merits of mammography

The merits of mammography are as follows. Early detec-
tion of breast cancer [24] and lower stage benefits in terms
of decreased morbidity, as the cancer is treated by less

Fig. 5. (A,B) Mammography highlighting speculated mass in the left breast [9].
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toxic therapy with breast conservation surgery, more often
without chemotherapy [25].

Better 5 year survival rates in early detection of breast
cancer at a lower stage with endorsement of early treat-
ment have been proven, with better survival rates; the 5
year localized stage survival rate is 99%, regional disease
84%, and metastatic breast cancer 5 year survival rate is
23%[26].

Reduced mortality rates were observed in a meta-
analysis of 11 trials with 13 years of follow-up, with an
estimated 20% reduction in mortality rate from breast
cancer in women invited for screening [26], as well as sub-
stantial benefits in reducing the breast cancer death rate
[17].

Decreased breast cancer death rates that can be avoided
in different age groups by means of mammography as
breast cancer screening modality are; 3% among women
aged 40-49 years, 8% in women aged 50-59 years, 21%
among women aged 60-69 years, and 13% in women aged
70-74 years [17].

2.3.2. Demerits of mammography

The demerits of screening mammography are as fol-
lows. The potential harm of early detection of precancerous
lesions like ductal carcinoma in situ, which may result in
multiple biopsies for confirmation or unnecessary treat-
ments, although it may not progress to invasive breast
cancer for the remaining life period.

False-positive biopsy recommendation after screening
mammography in a cumulative study published in
February 2016 by the USPSTF states that the biopsy rate
with annual and biennial screening among females aged
40-49 years is 7-9.4%, while it is 4.8-6.4% among women
aged 50-59 years [17].

Another demerit of screening mammography is detec-
tion of noninvasive cancer that will never lead to death or
threaten the life of women in the absence of screening. This
may not only cause psychological and behavioral changes,
but also results in additional visits. Furthermore, false pos-
itive results may also cause anxiety and additional cost.

Results from a 10 year cumulative study issued by Breast
Cancer Surveillance Consortium Registry Data published by
the USPSTF concludes that false positive results are 61.3%
among females aged 40-49 years and 42% among women
aged 50-59 years [17].

The frequency of overdiagnosis was 11% from a popula-
tion perspective, and 19% from the perspective of a woman
invited to screening [26]. According to this study which
lasted for 10 years, one in five women were overdiagnosed
as having breast cancer; the final recommendation state-
ment on breast cancer screening published in February
2016 by the USPSTF stated that, although it is not possi-
ble and even difficult to predict what percentage of women
may develop cancer during later life, the abovementioned
overdiagnosis rate should be accepted [17].

False negative results that may delay diagnosis; the dis-
ease process attains an advanced stage and the delayed
treatment makes the undiagnosed patient prone to resul-
tant increased morbidity as well as early death. Breast
Cancer Surveillance Registry Data states that one time
mammography/10,000 women results in false negative
mammograms among women aged 40-49 years, 50-59
years, 60-69 years, and 70-74 years in 10%, 11%, 12.5%,
and 15%, respectively [17]. Figure 6 graph is plotted from
the above data [17].

The overall risk of ionizing radiation exposure, although
small, depends upon how many times the patient experi-
ences ionizing radiation exposure during a lifetime [22].
The lifetime attributable risk from radiation to develop
breast cancer after 2 yearly screening mammography
among women aged 50-74 years is three per 10,000
women screened [17].

There are certain limitations of mammography such as
mammography is not usually recommended for a pregnant
woman, and it cannot be performed in breastfeeding
women because milk shadows may resemble fine micro-
calcified opacities. Breast implants or scar tissues may
interfere with radiographic interpretation.

2.3.3. Recommendations

Worldwide recent recommendations for mammogra-
phy by different organizations are as follows. In 2014, based
on local cancer registry data that states that breast can-
cer incidence is probably higher in KSA [15] than those
countries in which most of studies were conducted, the
Ministry of Health of KSA guideline panel recommended
screening mammography for breast cancer among women
aged 40-49 years every 1-2 years. The same panel rec-
ommended biennial screening mammography for breast
cancer screening at the age of 50-69 years, however, the
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panel did not recommended mammography as a breast
cancer screening program at the age of 70-74 years.

The USPSTF recommend that biennial screening mam-
mography should be started at the age of 50 years, as
the evidence is convincing that screening mammogra-
phy started at this age results in reduced mortality rate.
The absolute mortality reduction rate is greater among
women aged 50-74 years compared with those aged 40-49
years, however, women aged 60-69 years have the greatest
advantage of reduction in mortality rate. The USPSTF does
not recommend screening mammography among women
< 40 years old, however, women aged 40-49 years with
high risk, such as first degree relatives like sibling, child,
or parent, may benefit more than average risk women
by screening mammography starting before the age of 50
years and the decision to advise screening mammography
should be well informed, individualized after she weighs
the potential benefits and harm. The USPSTF concludes that
there are no benefits of screening mammography after 74
years of age [17].

The Canadian Taskforce on Preventive Health Care rec-
ommended screening mammography at the age of 50-74
years. They concluded that the decreased mortality rate
associated with screening mammography is not significant
at the age of 40-74 years who are at average risk of breast
cancer, however, women aged > 50 years when compared
to women aged < 50 years benefit more from screening
mammography. Moreover, the potential harmful effects of
overdiagnosis and extra biopsies are greater in younger
women than elderly women [27].

The Nordic Cochrane Centre stated that trials of
screening concluded that screening saved lives, but at the
cost of considerable harm due to overdiagnosis [28]. The
American Cancer Society recommended yearly screening
mammography at 45 years of age, but it can be option-
ally started at the age of 40 years and the decision to start
screening is individual among high risk women. At the
age of 55 years, it is optional to continue as annually or
biennial. This biennial screening mammography should be
continued as long as the health of woman is well with life
expectancy of 10 years or more [29]. The American Col-
lege of Obstetricians and Gynecologists recommended that
screening mammography should be started at the age of 40
years annually and after 75 years, women should consult
their physicians about whether to continue or not [30].

The American Cancer Society [29] along with sev-
eral other organizations, including the American Academy
of Family Physicians [31], the Well-Woman Task Force
assembled by the American Congress of Obstetricians and
Gynecologists [32], the Canadian Task Force on Preventive
Health Care [27], and the American College of Physicians
[33] also recommended that initiating screening breast
cancer at the age of 40 years is an individual decision.

In the United Kingdom, the National breast can-
cer screening programs, Finland, Denmark, Poland,
Switzerland, The Netherlands, Norway, Germany, Belgium,
and Luxembourg, recommend screening mammography
for breast cancer after every 2-3 years for women aged
50-74 years [34]. Many European countries favor recom-
mendations of the International Agency for Research on
Cancer, which in 2015 updated its guidelines to promote

breast screening and which should be started at the age of
50 years [35].

The Cancer Council of Australiarecommends mammog-
raphy at the age of 50-74 years every 2 years, however,
women aged 40-49 years and older than 74 years are
allowed for screening, but not invited by invitation letters.
Mammography is the recommended breast screening tool
for the early detection of breast cancer [36].

South Africa does not have any official breast cancer
screening program, although the Cancer Association of
South Africa stated that the lifetime risk of breast cancer
in African women is one per 33 [37].

In China, at present there is no nationwide breast can-
cer screening program, although it was started in 2005
when 100,000 women were screened by mammography
and USG, but stopped due to false positive results and insuf-
ficient funding [38].

In Russia, mammography screening is recommended at
40 years of age biennially with two view mammography
and for a single time [39].

The latest restrictions on screening mammography are
by Getzsche PC and Jergensen K [28], and they published
a study; Screening for breast cancer with mammogra-
phy Nordic Cochrane Center on 4 June, 2013 that recent
observational studies from eight randomized control trials
for 10 years declared that overdiagnosis and unnecessary
treatment is 30% and mortality reduction rate is 15%. If
we presume that screening mammography decreases the
breast cancer mortality rate by 15%, but the overdiagno-
sis and overtreatment is 30%, this means that for every
2000 women who underwent screening for 10 years, one
will be prolonged for breast cancer, but 10 women will be
treated unnecessarily. Moreover, in this published litera-
ture they concluded that women should be well informed
about the benefits and harm of screening mammography
before they attend screening [28]. Summary of worldwide
recommendations is given in tabulated form in Table 1.

Implementation of breast cancer screening programs
in low- and middle-income countries is very complex.
Lack of surveillance and monitoring systems are the major
problems to formulate a policy regarding breast cancer
screening in these countries [40]. At present, the best
option ahead for low- and middle-income countries is to
start an opportunistic screening mammography combined
with CBE. However, use of USG as a breast cancer screening
modality in these countries is eagerly awaited.

2.4. Tomosynthesis

DBT is like digital mammography. In DBT, dozens of thin
cross-sectional images are combined with conventional X-
rays, and three-dimensional images are developed.

2.4.1. Merits of DBT

The advantages of DBT are that images can be taken
separately and examined individually which lessens the
overlapping problem of images. These provide more
sophisticated images, better locates the lesion, provides
more accurate information about its shape and size, and
decreases revisit frequency [41]. This technique is more
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Table 1
Summary of worldwide recommendations for breast cancer screening programs by different organizations.
Name BSE CBE Mammography USG/ DBT MRI BRCA genes
MOH BSE could not be CBE by a healthcare =~ 40-49y every No No Worldwide
KSA [15] applied as a single professional could 1-2y Recommendation BSE every
breast cancer not beapplied as a 50-69 years mo,
screening method single biennial CBE
among women of method of breast No at 70-74y twice
all age groups cancer annually,
screening annual mammography
USPSTF [17] Did not update Did not update 50-74y As As & MRI starting
its 2009 its 2009 annually supplemental supplemental at the age of
recommendation recommendation High risk With With 25-30
on teaching BSE on teaching CBE individual mammography mammography y
At 40-49y in dense breast in dense breast
ACS [29] Same as above Same as above Same as above Same as above Same as above
CTPHC [27] Same as ACS Same as ACS Same as above Same as above Same as above
ACOG [30] Recommend Recommend 3]y At 40-75 years, Same as above Same as above
monthly BSE for women aged Annually.
20-39y After that
and annually for consult
women physician
aged =40y
UK [34] No No BSE 50-74y Same as above Same as above
recommendation biennial
BSE
CCA [36] Same as above No BSE 50-74y Same as above Same as above
biennial
CHINA [38] No advantage of No advantage of No screening Same as above Same as above
BSE CBE
RUSSIA [39] No advantage of No advantage of 40 years Same as above Same as above
BSE CBE biennial

ACOG = American College of Obstetricians and Gynecologists; ACS = American Cancer Society; BSE = breast self-examination; CBE = clinical breast examina-
tion; CCA = Cancer Council of Australia; CTPHC = Canadian Taskforce on Preventative Health Care; DBT = digital breast tomosynthesis; MOH KSA = Ministry
of Health Kingdom Of Saudi Arabia; MRI = magnetic resonance imaging; USG = ultrasonography; USPSTF = United States Preventive Services Task Force.

beneficial for women with dense glandular tissue. The FDA
approved DBT in 2011 for screening breast cancer [42].

2.4.2. Demerits of DBT

The major demerit of DBT is prolonged time and more
radiation exposure (twice that of standard mammography)
although it minimizes the urge for repeat mammographic
images. Furthermore, it leads to more biopsies recommen-
dation rates [43].

2.4.3. Recommendations

There is only a single prospective cohort study for
evidence of DBT as a primary breast cancer screening
modality. The number of patients screened was 7292 from
a screening population from two cities, based on compar-
ison of digital mammography alone and combined with
DBT. According to this study, digital mammography had a
sensitivity of 0.54 [95% confidence interval (CI), 0.42-0.65]
compared with 0.85 (95% CI, 0.74-0.92) for DBT, while
the specificity for digital mammography was 0.96 (95% CI)
and 0.97 (95% CI) for DBT with digital mammography. The
cancer detection rate was 4.8/1000 women with digital
mammography and 7.4/1000 women with DBT with digital
mammography [39]. In the light of the above single study,
in February 2016, the USPSTF published a recommenda-
tion summary and stated that there is insufficient data to
weigh the merits and demerits of DBT as a primary breast
cancer screening method and continuous research should

be done before DBT can be recommended as a breast cancer
screening modality worldwide [44].

2.5. USG

USG is high frequency sound waves in the form of
images on a viewing screen. It is usually recommended for
women with denser breasts. Ultrasound is used to evalu-
ate breast abnormalities which are detected with screening
mammography or during a physician performed breast
examination. Figures 7-10 illustrate USG images [9] for a
simple cyst, a complicated cyst, a solid lesion, and a com-
plex lesion, respectively.

Recently, the FDA approved Automated breast US as a
screening tool for breast cancer [45], yet, it is used as a
first line modality in women younger than 30 years when a
breast abnormality is found secondary to the large amount
of fibrous tissue found in women of this age.

It is also recommended as a supplemental tool in those
women that are screened by mammography and among
women with dense breast who do not meet the criteria
of MRI as a screening modality. The sensitivity of USG for
women with negative screening mammography is 80-83%
and specificity range 86-94%, with a positive predictive
value of 3-8% [46].

2.5.1. Merits of USG
The major advantages of USG are as follows. It allows
significant freedom in obtaining images of the breast from
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Fig. 9. Solid lesion.

almost any direction. It is noninvasive, with no radiation
exposure, and can be practiced in younger women with
dense breast, as well as during pregnancy. It is economi-
cal and patient friendly. It can be good in identifying cystic
disease and can assist in therapeutic aspiration as well nee-
dle biopsy of solid tissue lesions and fine needle aspiration
cytology.

2.5.2. Demerits of USG

The major disadvantages of USG are as follows. It lacks
spatial resolution and fine detail. It cannot detect most cal-
cium deposits on breast tumors. It cannot document how
much breast tissue has been imaged. USG usually will not
identify lesions < 1 cm. It is a highly operator-dependent
tool and necessitates the need of a skilled sonologist, high-
quality examinations, and state of the art equipment.

2.5.3. Recommendations

As stated above, USG is not approved as a single
screening modality by the FDA and no international
organization recommended USG as a primary breast
cancer screening modality. However, it is an emerging
tool for breast cancer screening. Presently, it is used
as an adjunct with screening mammography for breast
cancer screening in denser breasts, especially in younger
women who have more glandular tissue. A study was
conducted in China from 2008 to 2010 at 14 breast centers.
A total of 13,339 high-risk women aged 30-65 years were

Fig. 10. Complex lesion.

randomly screened by USG alone, mammography alone,
and combined USG and mammography for 1 year. Out of
a total of 30 cancers detected among these women, USG
detected 11 breast cancers and mammography detected
five breast cancers, while with combined USG and mam-
mography, 14 patients were diagnosed with breast cancer.
Among these 14 cases, all were diagnosed by USG while
mammography detected eight cases. This study resulted
in greater sensitivity of USG (100%) compared with mam-
mography (57.1%), making ultrasound more sensitive.
However, specificity of USG and mammography was 99.9%
versus 100% and positive predictive values were 70.0% and
72.7%, respectively [47].

2.5.4. MRI

MRI uses powerful magnetic fields and radio waves to
produce field gradients in the form of very detailed, cross-
sectional images of the body. It has a sensitivity of 75-100%,
specificity of 78-89%, and positive predictive value that
ranges from 3% to 33% [48]. Figure 11 shows an MRI pic-
ture [49] of an axial contrast-enhanced image of a breast.
A nodule with a smooth margin is visible in the breast. The
nodule is a fibroadenoma of the breast. Figure 12 shows
invasive ductal carcinoma in the right lobe [50].

2.5.5. Merits of MRI

The major merits of MRI are as follows. It can image
the entire breast in all planes, there is no hazard of ion-
izing radiation, three-dimensional images, it can detect
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Fig. 11. The nodule was a fibroadenoma of the breast.

multifocal lesions, it can detect occult lesions and residual
malignancy, and it measures the accurate size of lesions
with excellent spatial resolution. MRI has a very high neg-
ative predictive value in breast lesions. Furthermore, it can
image lymph nodes and metastasis and is helpful for stag-
ing breast cancer. MRI can identify breast cancer at earlier
stage and is excellent among women with BRCA 1 and BRCA
2 positive mutations. MRI has excellent results to evaluate
implants.

2.5.6. Demerits of MRI

The major demerits of MRI for its widespread use as a
breast cancer screening modality are limited availability,
10-fold higher cost, it needs contrast enhancement and
multiple images, and is difficult to interpret. Moreover,
false positive results up to 30% in benign lesions, for exam-
ple in carcinoma in situ variable enhancement are reported.

2.5.7. Limitations

There are certain limitations or contraindications for
MRI imaging such as gadolinium-based contrast media
may lead to allergic conditions and cannot be injected in
pregnant women, patients with marked kyphoscoliosis,
and who are unable to lie in a prone position.

2.5.8. Recommendations

Worldwide, MRI is not recommended by any country or
organization as a primary screening tool for breast cancer
screening program for women of any age group. However,
itisrecommended as an adjunct for screening mammogra-
phy among women who are at high risk for breast cancer,
with a strong family history, BRCA1 or BRCA2 mutation
in genes. Use of MRI detected 3.5-28.6 additional breast
cancer cases per 1000 examinations (34-86% invasive) and
recall rates were 12-24% [48].

The few worldwide recommendations for MRI are as fol-
lows. The USPSTF in a recent recommendation published
in February 2016 stated that at present, there is insuffi-
cient evidence to assess benefits and harms of screening
MRI for breast cancer and screening mammography is rec-
ommended as the primary screening modality for breast

Fig. 12. Invasive ductal carcinoma in right breast.

cancer screening, however, MRI can supplement screening
mammography in dense breast and high risk women [17].

The ACS recommended that annual MRI can be added to
screening mammography among women who have > 20%
lifetime risk of breast cancer [29].

The ACOG did not recommend MRI for average risk
women. The college recommended additional MRI for
women with > 20% risk of breast cancer and women with
BRCA 1 and BRCA 2 positive mutation [30].

2.6. BRCA oncogene mutations

BRCA 1 and BRCA 2 are human tumor suppressor genes
present in all humans. These are expressed in breast as
well other tissues. Their function is to repair damaged
DNA. If these are damaged by BRCA mutations, they are
unable to repair damaged DNA. This mutation in BRCA
genes increases the risk of breast cancer in affected women.
There is 80% risk of breast cancer at the age of 90 years
among women with the mutant BRCA1 or BRCA2 gene [52].

Genetic testing for BRCA1 and BRCA2 is not considered
a part of the standard workup for breast cancer screening
[47], however, the National Cancer Institute stated that
women with an abnormal BRCA1 or BRCA2 gene have a
60% risk of being diagnosed with breast cancer disease dur-
ing their lifetimes, compared to 12-13% for women overall
[53].

The recommendations for BRCA carriers are as follows:
BSE every month, CBE twice annually, annual mammogra-
phy, and MRI starting at the age of 25-30 years

3. Conclusions

Screening mammography is the most common and
widely practiced breast cancer screening modality across
the world. The major merits of breast cancer screening pro-
grams are: early diagnosis, sorting out and prevention of
risk factors, and timely treatment to lessen the morbidity
and reduction in 20% of mortality rate. The major demerits
of breast cancer screening are overdiagnosis, high cost, ion-
izing radiation, and their consequences. Worldwide, most
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countries recommend biennial screening for breast cancer
at 50-74 years of age. However, some countries recom-
mend screening mammography earlier, starting at the age
of 40 years until 70-74 years, based on higher breast can-
cer incidence rate as well as in high risk patients in those
countries.

Conflicts of interest

All contributing authors declare no conflicts of interest.

References

[1] Khairy GA, Guraya SY, Ahmed ME, Ahmed MA. Bilateral breast
cancer. Incidence, diagnosis and histological patterns. Saudi Med ]
2005;26:612-5.

[2] Guraya SY, Khairy GA. Bilateral synchronous breast cancer. A clinical
dilemma. Saudi Med ] 2004;25:2024-5.

[3] International Agency for Research on Cancer (IARC) and World
Health Organization, (WHO). Estimated cancer incidence, mortality
and prevalence worldwide in 2012. GLOBOCAN 2012.

[4] Saggu S, Rehman H, Abbas ZK, Ansari AA. Recent incidence and
descriptive epidemiological survey of breast cancer in Saudi Arabia.
Saudi Med ] 2015;36:1176-80.

[5] Bethesda. SEER Stat Fact Sheets Female Breast Cancer. Surveillance,
Epidemiology and End Results Program National Cancer Institute;
April 13, 2015.

[6] Newton EV, Harris JE. Breast Cancer Screening. Medscape May 07
2015, http://emedicine.medscape.com/article/1945498-overview.

[7] HabibF, Salman S, Safwat M, Shalaby S. Awareness and knowledge of
breast cancer among university students in Al Madina Al Munawara
Region. Middle East J Cancer 2010;1:159-66.

[8] Thomas DB, Gao DL, Ray RM, Wang WW, Allison CJ, Chen FL, et al. Ran-
domized trial of breast self-examination in Shanghai: final results.
J Natl Cancer Inst 2002;94:1445-57.

[9] United States Preventive Services Task Force (USPSTF). (2009,
November). Screening for breast cancer: U.S. preventive services task
force recommendation statement.

[10] Melnikow ], Fenton JJ, Miglioretti D, Whitlock EP, Weyrich MS.
Screening for breast cancer with digital breast tomosynthesis. Evi-
dence Synthesis No. 125. AHRQ Publication No. 14-05201-EF-2.
Rockville, MD: Agency for Healthcare Research and Quality; 2016.

[11] Brodersen ], Siersma VD. Long-term psychosocial consequences
of false-positive screening mammography. Ann Fam Med
2013;11:106-15.

[12] Elmore ]JG. Screening for breast cancer: Strategies and recom-
mendations. Retrieved from the Up to Date website:http://www.
uptodate.com/contents/screening-for-breast-cancer. March 9, 2016.

[13] McKillop G. Text book of radiology and imaging. D. Sutton. Edin-
burgh: Churchill Livingstone, 2003. ISBN: 0443071098. Clinical
Radiology. 2003 Sep 30;58:746.

[14] Kosters JP, Gotzsche PC. Regular self-examination or clinical exami-
nation for early detection of breast cancer. Cochrane Database Syst
Rev July, 2008;(Issue3).

[15] Saudi Center for Evidence Based Health Care Use of Screening Strate-
gies for Detection of Breast Cancer, April 2014.

[16] American Cancer Society. Breast awareness and self-exam. National
Guideline Clearinghouse. October 4, 2011.

[17] Nelson HD, Fu R, Cantor A, Pappas M, Daeges M, Humphrey L.
Effectiveness of breast cancer screening: systematic review and
meta-analysis to update the 2009 U.S. Preventive Services Task Force
recommendation. Ann Intern Med 2016;164:244-55.

[18] The American College of Obstetricians and Gynecologists. Practice
bulletin no. 122: Breast cancer screening. Obstet Gynecol 2011;118:
372-82.

[19] Fletcher SW. Screening for breast cancer. Retrieved from the Up
to Date website:http://www.uptodate.com/contents/screening-for-
breast-cancer. October 3, 2012.

[20] Farid ND, Aziz NA, Al-Sadat N, Jamaludin M, Dahlui M. Clinical breast
examination as the recommended breast cancer screening modality
in a rural community in Malaysia; what are the factors that could
enhance its uptake. PLoS One 2014;9:e106469.

[21] Souza FH, Wendland EM, Rosa MI, Polanczyk CA. Is full-field digi-
tal mammography more accurate than screen-film mammography

in overall population screening? A systematic review and meta-
analysis. Breast 2013;22:217-24.

[22] Fenton JJ, Abraham L, Taplin SH, Geller BM, Carney PA, D'Orsi C, et al.
Breast Cancer Surveillance Consortium. Effectiveness of computer-
aided detection in community mammography practice. ] Natl Cancer
Inst 2011;103:1152-61.

[23] Breast Cancer Surveillance Consortium (BCSC). Sensitivity and
specificity for 2,264,089 screening mammography examina-
tions from 2002-2006. August 9, 2012, https://qap.sdsu.edu/
sitewide/siteindex.html.

[24] American Cancer Society. What are the key statistics for
breast cancer. January 6, 2012, http://www.cancer.org/cancer/
breastcancer/detailedguide/breast-cancer-risk-factors.

[25] Barth Jr R], Gibson GR, Carney PA, Mott LA, Becher RD, Poplack
SP. Detection of breast cancer on screening mammography allows
patients to be treated with less-toxic therapy. AJR Am ] Roentgenol
2005;184:324-9.

[26] Marmot MG, Altman DG, Cameron DA, Dewar JA, Thompson SG,
Wilcox M, et al. The benefits and harms of breast cancer screening:
an independent review. Br ] Cancer 2013;108:2205-40.

[27] Miller AB, Wall C, Baines CJ, Sun P, To T, Narod SA. Twenty five year
follow-up for breast cancer incidence and mortality of the Canadian
National Breast Screening Study: Randomized screening trial. BMJ
2014;348:2366.

[28] Getzsche PC, Jorgensen K. Screening for breast cancer with
mammography. Cochrane Database Syst Rev 2013, http://dx.doi.
org/10.1002/14651858.CD001877.pub5. Art. No.: CD001877.

[29] Oeffinger KC, Fontham ET, Etzioni R, Herzig A, Michaelson ]S, Shih YC,
et al. American Cancer Society. Breast cancer screening for women
at average risk: 2015 guideline update from the American Cancer
Society. JAMA 2015;314:1599-614.

[30] American College of Obstetricians and Gynecologists. Response of the
American College of Obstetricians and Gynecologists to New Breast
Cancer Screening Recommendations from the U.S. Preventive Ser-
vices Task Force. December 22, 2010.

[31] Clinical Preventive Service Recommendation: Breast Cancer. Lea-
wood, KS: American Academy of Family Physicians; 2016.

[32] American Congress of Obstetricians and Gynecologists. Well-Woman
Recommendations. Washington, DC: American Congress of Obstetri-
cians and Gynecologists; 2015.

[33] Qaseem A, Snow V, Sherif K, Aronson M, Weiss KB, Owens DK. Clinical
Efficacy Assessment Subcommittee of the American College of Physi-
cians. Screening mammography for women 40 to 49 years of age: a
clinical practice guideline from the American College of Physicians.
Ann Intern Med 2007;146:511-5.

[34] Giordano L, vonKarsa L, Tomatis M, Majek O, deWolf C, Lancucki
L, et al, Eunice Working Group. Mammographic screening pro-
grammes in Europe: organization, coverage and participation. ] Med
Screen 2012;19(Suppl 1):72-82.

[35] Lauby-Secretan B, Scoccianti C, Loomis D, Benbrahim-Tallaa L, Bou-
vard V, Bianchini F, et al. Breast-cancer screening-viewpoint of the
IARC Working Group. New Engl ] Med 2015;372:2353-8.

[36] Australian Government, Australian Institute of Health and Welfare
(AIHW). Breast Screen Australia monitoring report 2010-2011. Can-
cer Series No. 77. Cat. No. CAN 74. Canberra: AIHW, 2013.

[37] Apffelstaedt ]. Reflections on the USPSTF breast screening recom-
mendations from a South African perspective. S Afr ] Gynaecol Oncol
2010;2:13-4.

[38] Fei Wang, Zhi-Gang Yu. Current status of breast cancer preven-
tion in China Department of Breast Surgery. Chron Dis Transl Med
2015;1:2-8.

[39] Zakharova N, Duffy SW, Mackay ], Kotlyarov E. The introduc-
tion of a breast cancer screening programme in a region with
a population at medium risk for developing breast cancer:
Khanty-Mansiysky autonomous Okrug-Ugra (Russian Federation).
Ecancermedicalscience 2011;5:195.

[40] Subhojit Dey. Preventing breast cancer in LMICs via screening
and/or early detection: The real and the surreal. World ] Clin Oncol
2014;5:509-19.

[41] Destounis S, Arieno A, Morgan R. Initial experience with combination
digital breast tomosynthesis plus full field digital mammography or
full field digital mammography alone in the screening environment.
J Clin Imaging Sci 2014;4:9.

[42] US. Food and Drug Administration. SenoClaire - P130020.
Sep, 2014. March 19, 2015, http://www.accessdata.fda.gov/cdrh_
docs/pdf13/P130020a.pdf.

[43] Melnikow ], Fenton JJ, Miglioretti D, Whitlock EP, Weyrich MS.
Screening for breast cancer with digital breast tomosynthesis [Inter-
net]. Rockville (MD): Agency for Healthcare Research and Quality



http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0275
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0275
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0275
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0275
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0275
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0275
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0275
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0275
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0275
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0275
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0275
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0275
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0275
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0275
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0275
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0275
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0275
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0275
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0275
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0275
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0275
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0275
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0280
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0280
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0280
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0280
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0280
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0280
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0280
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0280
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0280
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0280
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0280
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0280
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0280
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0280
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0280
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0280
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0280
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0285
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0285
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0285
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0285
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0285
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0285
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0285
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0285
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0285
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0285
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0285
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0285
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0285
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0285
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0285
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0285
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0285
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0285
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0285
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0285
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0285
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0285
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0285
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0290
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0290
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0290
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0290
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0290
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0290
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0290
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0290
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0290
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0290
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0290
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0290
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0290
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0290
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0290
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0290
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0290
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0290
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0290
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0290
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0290
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0290
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0290
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0290
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0290
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0290
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0300
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0300
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0300
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0300
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0300
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0300
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0300
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0300
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0300
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0300
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0300
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0300
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0305
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0305
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0305
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0305
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0305
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0305
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0305
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0305
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0305
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0305
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0305
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0305
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0305
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0305
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0305
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0305
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0305
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0305
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0305
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0305
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0305
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0305
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0305
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0305
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0305
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0305
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0305
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0305
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0305
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0305
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0310
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0310
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0310
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0310
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0310
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0310
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0310
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0310
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0310
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0310
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0310
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0310
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0310
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0310
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0310
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0310
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0310
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0310
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0310
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0310
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0310
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0310
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0310
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0310
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0310
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0310
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0310
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0310
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0310
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0310
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0310
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0325
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0325
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0325
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0325
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0325
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0325
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0325
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0325
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0325
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0325
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0325
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0325
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0325
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0325
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0325
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0325
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0325
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0340
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0340
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0340
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0340
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0340
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0340
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0340
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0340
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0340
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0340
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0340
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0340
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0340
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0340
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0340
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0340
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0340
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0340
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0340
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0340
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0340
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0340
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0355
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0370
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0375
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0375
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0375
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0375
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0375
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0375
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0375
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0375
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0375
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0375
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0375
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0375
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0375
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0375
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0375
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0375
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0375
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0375
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0375
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0375
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0375
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0375
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0375
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0375
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0375
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0375
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0375
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0375
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0375
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0375
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0375
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0375
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0380
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0380
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0380
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0380
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0380
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0380
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0380
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0380
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0380
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0380
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0380
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0380
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0380
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0380
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0380
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0380
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0380
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0380
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0380
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0380
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0380
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0380
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0380
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0380
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0380
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0380
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0380
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0380
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0380
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0380
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0380
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0380
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0380
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0380
https://qap.sdsu.edu/sitewide/siteindex.html
https://qap.sdsu.edu/sitewide/siteindex.html
http://www.cancer.org/cancer/breastcancer/detailedguide/breast-cancer-risk-factors
http://www.cancer.org/cancer/breastcancer/detailedguide/breast-cancer-risk-factors
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0395
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0395
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0395
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0395
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0395
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0395
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0395
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0395
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0395
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0395
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0395
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0395
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0395
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0395
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0395
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0395
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0395
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0395
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0395
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0395
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0395
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0395
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0395
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0395
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0395
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0395
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0395
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0395
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0395
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0395
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0395
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0395
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0395
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0395
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0395
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0400
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0400
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0400
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0400
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0400
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0400
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0400
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0400
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0400
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0400
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0400
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0400
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0400
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0400
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0400
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0400
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0400
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0400
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0400
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0400
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0400
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0400
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0400
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0400
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0400
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0400
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0400
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0400
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0400
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0400
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0400
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0405
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0405
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0405
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0405
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0405
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0405
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0405
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0405
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0405
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0405
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0405
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0405
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0405
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0405
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0405
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0405
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0405
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0405
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0405
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0405
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0405
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0405
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0405
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0405
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0405
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0405
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0405
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0405
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0405
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0405
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0405
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0405
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0405
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0405
dx.doi.org/10.1002/14651858.CD001877.pub5
dx.doi.org/10.1002/14651858.CD001877.pub5
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0415
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0430
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0430
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0430
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0430
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0430
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0430
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0430
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0430
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0430
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0430
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0430
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0430
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0430
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0430
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0430
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0430
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0430
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0430
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0435
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0440
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0440
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0440
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0440
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0440
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0440
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0440
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0440
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0440
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0440
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0440
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0440
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0440
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0440
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0440
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0440
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0440
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0440
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0440
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0440
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0440
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0440
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0440
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0440
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0440
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0440
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0440
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0440
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0440
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0440
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0440
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0440
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0440
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0440
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0445
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0445
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0445
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0445
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0445
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0445
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0445
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0445
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0445
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0445
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0445
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0445
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0445
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0445
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0445
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0445
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0445
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0445
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0445
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0445
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0445
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0445
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0445
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0445
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0445
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0445
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0445
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0445
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0445
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0445
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0445
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0455
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0455
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0455
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0455
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0455
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0455
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0455
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0455
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0455
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0455
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0455
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0455
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0455
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0455
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0455
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0455
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0455
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0455
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0455
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0455
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0455
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0455
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0455
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0460
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0460
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0460
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0460
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0460
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0460
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0460
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0460
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0460
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0460
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0460
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0460
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0460
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0460
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0460
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0460
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0460
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0460
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0460
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0460
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0460
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0460
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0460
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0460
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0465
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0470
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0470
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0470
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0470
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0470
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0470
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0470
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0470
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0470
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0470
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0470
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0470
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0470
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0470
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0470
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0470
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0470
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0470
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0470
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0470
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0470
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0470
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0470
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0470
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0475
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0475
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0475
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0475
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0475
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0475
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0475
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0475
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0475
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0475
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0475
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0475
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0475
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0475
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0475
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0475
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0475
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0475
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0475
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0475
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0475
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0475
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0475
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0475
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0475
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0475
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0475
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0475
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0475
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0475
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0475
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0475
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0475
http://www.accessdata.fda.gov/cdrh_docs/pdf13/P130020a.pdf
http://www.accessdata.fda.gov/cdrh_docs/pdf13/P130020a.pdf

T.A. Shah, S.S. Guraya / Journal of Microscopy and Ultrastructure 5 (2017) 59-69 69

(US); 2016 Jan. (Evidence Syntheses, No. 125.) Available from:
https://www.ncbi.nlm.nih.gov/books/NBK343784/.

[44] Melnikow ], Fenton JJ, Whitlock EP, et al. Supplemental Screening
for Breast Cancer in Women With Dense Breasts: A System-
atic Review for the U.S. Preventive Service Task Force [Internet].
Rockville (MD): Agency for Healthcare Research and Quality
(US); 2016 Jan. (Evidence Syntheses, No. 126.) Available from:
https://www.ncbi.nlm.nih.gov/books/NBK343793/.

[45] Hee ]S, Hak HK, Joo HC. Current status of automated breast ultra-
sonography. Ultrasonography 2015;34:165-72.

[46] Berg WA, Bandos Al, Mendelson EB, Lehrer D, Jong RA, Pisano ED.
Ultrasound as the primary screening test for breast cancer: analysis
from ACRIN 6666. ] Natl Cancer Inst 2015:108.

[47] Shen S, Zhou Y, Xu Y, Zhang B, Duan X, Huang R, et al. A multi-
centre randomised trial comparing ultrasound vs mammography for
screening breast cancer in high-risk Chinese women. Br J Cancer
2015;112:998-1004.

[48] Melnikow ], Fenton JJ, Whitlock EP, Miglioretti DL, Weyrich MS,
Thompson JH, et al. Supplemental screening for breast cancer
in women with dense breasts: a systematic review for the U.S.

Preventive Service Task Force. Evidence Synthesis No. 126. AHRQ
Publication No. 14-05201-EF-3. Rockville, MD: Agency for Healthcare
Research and Quality; 2015.

[49] Guo Y, Cai Y-Q, Cai Z-L, Gao Y-G, An N-Y, Ma L, et al. Dif-
ferentiation of clinically benign and malignant breast lesions
using diffusion-weighted imaging. ]. Magn Reson Imaging 2002;16:
172-8.

[50] Pereira FP, Martins G, Figueiredo E, Domingues MN, Domingues RC,
da Fonseca LM, et al. Assessment of breast lesions with diffusion-
weighted MRI: comparing the use of different b values. AJR Am ]
Roentgenol 2009;193:1030-5.

[51] “Genetics”. Breastcancer.org. Retrieved September 17, 2012.

[52] Marisa Weiss. BRCA1 and BRCA2 Testing, Your Guide to the Breast
Cancer Pathology Report - Breastcancer.org www.breastcancer.
org/cms../Breastcancerorg_Pathology_Report_Guide_2014.pdf
page 25.

[53] Diez O, Rubio IT, Cardose F. BRCA in breast cancer: ESMO Clinical
Practice Guidelines. Ann Oncol 2011;22:31-4.


http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0495
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0495
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0495
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0495
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0495
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0495
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0495
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0495
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0495
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0495
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0495
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0495
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0495
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0495
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0495
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0495
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0495
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0500
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0500
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0500
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0500
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0500
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0500
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0500
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0500
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0500
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0500
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0500
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0500
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0500
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0500
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0500
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0500
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0500
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0500
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0500
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0500
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0500
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0500
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0500
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0500
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0500
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0500
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0500
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0500
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0500
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0500
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0505
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0510
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0515
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0515
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0515
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0515
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0515
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0515
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0515
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0515
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0515
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0515
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0515
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0515
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0515
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0515
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0515
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0515
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0515
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0515
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0515
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0515
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0515
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0515
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0515
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0515
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0515
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0515
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0515
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0515
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0515
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0515
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0515
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0515
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0515
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0515
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0520
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0540
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0540
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0540
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0540
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0540
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0540
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0540
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0540
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0540
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0540
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0540
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0540
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0540
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0540
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0540
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0540
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0540
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0540
http://refhub.elsevier.com/S2213-879X(16)30071-2/sbref0540

	Breast cancer screening programs: Review of merits, demerits, and recent recommendations practiced across the world
	1 Currently used breast cancer screening tools
	2 Discussion
	2.1 BSE
	2.1.1 Merits of BSE
	2.1.2 Demerits of BSE
	2.1.3 Recommendations

	2.2 CBE
	2.2.1 Merits of CBE
	2.2.2 Demerits of CBE
	2.2.3 Recommendations

	2.3 Mammography
	2.3.1 Merits of mammography
	2.3.2 Demerits of mammography
	2.3.3 Recommendations

	2.4 Tomosynthesis
	2.4.1 Merits of DBT
	2.4.2 Demerits of DBT
	2.4.3 Recommendations

	2.5 USG
	2.5.1 Merits of USG
	2.5.2 Demerits of USG
	2.5.3 Recommendations
	2.5.4 MRI
	2.5.5 Merits of MRI
	2.5.6 Demerits of MRI
	2.5.7 Limitations
	2.5.8 Recommendations

	2.6 BRCA oncogene mutations

	3 Conclusions
	Conflicts of interest
	References


