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Introduction

Breast imaging is targeted at two main indications: screening
for breast cancer and assessment of suspected pathology. Even
though two view mammography is the standard tool for
screening of breast cancer, the sensitivity of 2D
mammography varies widely and is dependent on a number
factors [1]. Beyond 2D mammography, a number of new
advances have emerged in breast imaging with prospects for
increasing early detection of breast cancer.

Digital Breast Tomosynthesis (DBT) is a new technical
advance in breast imaging which enables imaging of 1mm thin
slices of breast in the same orthogonal planes to 2D
mammography. DBT obtained US Food and Drug
Administration (FDA) approval for clinical use in 2011.
Currently it is utilized for breast screening in combination
with 2D digital mammography in some centres. 2D synthetic
mammography is a further advancement of DBT which
enables reduction of dose to the patient in DBT and 2D
combined protocols.

MRI has high sensitivity for breast cancer detection and is
selectively utilized in breast screening. The role of MRI in the
screening of younger women at high risk for breast cancer is
widely discussed.

Ultrasound scanning (USS) is a very useful imaging modality
used for the assessment of breast pathology. However, its'
place as a breast screening modality is not affirmed. The
options for utilizing USS as an adjunct screening modality for
selected subgroups of women is discussed by many.

While some of the new advances are in the form of new
technology, some are revised or new protocols for breast
screening using existing imaging modalities. The role of these
new imaging modalities and protocols in breast screening
continues to be defined mostly in light of evidence and cost
effectiveness.

Further new concepts being investigated for a supplementary
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role in breast screening such as automated whole breast USS,
positron emission mammography and positron emission
tomography, and the role of image guided intervention in the
early diagnosis of breast cancer are not discussed in this
article.

Digital Breast Tomosynthesis

Digital breast tomosynthesis (3D mammography) is an
imaging modality which uses X-rays similar to
mammography (2D mammography). Unlike 2D
mammography however, a selected view of the breast (i.e.
CC, MLO etc.) is acquired in multiple angles followed by
reconstruction of the acquired data to form a series of thin
cross sectional images in the acquired plane. Images can be
viewed individually or as a cine loop. One mm thin slices are
imaged in CC and MLO views in a routine study. A cross
sectional approach in DBT helps to overcome the issue of
tissue overlap and is expected to increase the sensitivity and
specificity of breast imaging when compared to 2D
mammography.

The efficacy of DBT in breast cancer detection

Gilbert et al (2015) conducted a multicentre retrospective
reading study recruiting 8869 women in the NHS Breast
screening Programme, United Kingdom, to compare the
efficacy of DBT with standard 2D digital mammography
(TOMMY trial). The trial targeted a cancer rich population
including patients recalled for a mammographic
abnormalities detected in a routine 2D screening session, and
cases with a family history undergoing annual
mammographic screening.

Results of the TOMMY trial highlighted that adding DBT to
2D mammography significantly increases the specificity of
depicting breast cancer as compared to a 2D mammogram
alone for all subgroups of women [2]. Sensitivity does not
achieve a level of significance when the total screening
population is considered, but a statistically significant higher
sensitivity was observed for the sub group of women with
>50% dense breasts, and for women of the 50- 59 age group
when DBT was added to 2D mammography [2].

The trial also concurs with other reported studies that DBT is
better at detecting breast masses rather than
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microcalcifications [2].
Place of DBT in breast screening

As the TOMMY trial is not a screening trial but was done in a
cancer rich cohort, the place of DBT in screening is better
discussed by other trials done in screening populations.

The STORM trial (Screening with Tomosynthesis OR
standard Mammography) compared paired screen reading
findings between 2D alone and 2D combined with DBT in a
prospective study including 7292 women attending a breast
screening programme in Italy in 2011/2012. They found that
there is an increment of 2.7 cancers detected per 1000 screens
in the combination method (2D alone detects 5.3 per 1000
screens while 2D combined with DBT detects 8.1 per 1000
screens). The STORM trial concludes that adding DBT to 2D
mammography improves breast cancer detection by 34% and
reduces false positive recalls for assessment by 17% [3].

A similar population based screening trial (Oslo
Tomosynthesis screening study) compared findings of 2D
mammography alone against 2D mammography combined
with DBT in 12,631 women consenting from the Oslo Breast
Screening Programme, Norway in 2010/2011. The Oslo trial
reported an increment of 27% in cancer detection and a
reduction of 15% in false positive recalls by the combined
method. No increment was detected for ductal carcinoma in
situ by the combined method compared to 2D mammography
alone[4].

Both the STORM and Oslo trials conclude that combing DBT
to 2D mammography significantly increases cancer detection
in a population based screening program in addition to
reducing the number of false positive recalls.

Dose of radiation to the patient when DBT is combined to 2D
mammography

DBT technology can be used on its own as a standalone sole
modality for breast imaging or in combination with 2D
mammography. The current evidence supports its use in
combination with standard 2D digital mammography.
However, this incurs an obvious almost double dose of
ionizing radiation to the patient[2, 5].

2D synthetic mammography

More recent technology allows the synthesis of 2D images
from the same data acquired from DBT without exposing the
patient to an additional 2D mammogram. The synthesized 2D
images can be combined with DBT instead of an originally
acquired 2D mammogram, evading the extra dose of radiation
from an additional 2D mammogram. The efficacy of the
synthetic plus BDT combination and accuracy of the synthetic
images compared to standard 2D images have been studied by
various authors.

The TOMMY Trial reports synthetic mammography to be
inferior for detecting microcalcifications and small masses of
Ilmm to 20 mm in size. Also the observed increase in
sensitivity for women aged 50- 59 years and for women with
>50% dense breasts in the standard 2D plus DBT combination
method is not detected by the synthetic 2D plus DBT
combination [2].

Even with the above specific shortcomings in the synthetic
protocol it is reported that there is no significant difference in
the overall sensitivity and specificity between the
combinations of standard 2D plus DBT and synthetic 2D plus
DBT when the whole study population is considered [2].

Ultrasound Scan (USS)
Place of USS in Breast screening

Despite being less costly, free of radiation, widely available
and better tolerated by patients than most imaging modalities,
USS is operator dependant and demands time and skill [6].
USS is widely used to further evaluate mammographically
detected/suspected breast pathology in screening recalled
patients. Further to this defined role, the place of USS as a
routine adjunct to screening mammography in selected
subgroups has been looked into by various authors.

Is USS indicated for screening of dense breasts with normal
mammogram?

Dense breasts have a strong positive association with breast
cancer [7-9]. Higher mortality from breast cancer is reported
in women with mammographically dense breasts [9]. Higher
interval cancers, up to a six fold increase, are reported in
women with extremely dense breasts [1]. Therefore, whilst
increased breast density increases the risk of breast cancer
such breasts also have less mammographic sensitivity
presenting a constant challenge to mammographic breast
screening. In fact, it is interesting to note that a number of
states in America have passed legislations requesting
radiologists to inform individual women of their breast
density with a view to discussing optimum personalized
screening strategies for women with dense breasts [6].

The use of USS as a routine adjunct to mammography to
increase sensitivity of screening of the dense breast has been
looked in to with varying results. Some authors report adding
USS to mammography increases sensitivity of breast
screening leading to increased cancer detection in dense
breasts both in the normal population [10, 11] and among high
risk subgroups [12]. The IARC work group on breast cancer
(2014) however concludes that there is limited evidence to
suggest that adding USS to screening mammography (in
women with a dense breast and a negative mammogram)
increases cancer detection in the normal population or in high
risk groups. There is also insufficient evidence that this
protocol reduces mortality from breast cancer or that it
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reduces the interval cancer rates [13]. Conversely, there is a
consensus that USS in this regard leads to higher false positive
recall rates [12, 14] and only 11% positive predictive value
[14]. There is sufficient evidence to conclude that adding USS
to mammography leads to higher false positive screening
outcomes [13].

Magnetic Resonant Imaging (MRI)

MRI has a proven higher sensitivity for breast cancer
detection than mammography in women at high risk of breast
cancer [15, 16]. Despite its high cost, MRI is recognized as
cost effective for screening of high risk women [17].
However, there is insufficient evidence to conclude that MRI
reduces mortality from breast cancer in women with BRCA 1
or BRCA 2 mutations [13]. MRI also has the disadvantage of
lower specificity which leads to a high biopsy and follow up
recommendations with more false positive outcomes [6].

Current place of MRI in Breast cancer screening programmes

Women at high risk of breast cancer are offered screening at an
earlier age than the normal population when their breast
density is likely to be higher than at the usual screening age,
therefore rendering screening mammography less sensitive.
MRI is recognized as a screening tool, either stand alone or
more commonly as an adjunct to mammography, in screening
of these selected subgroups of women by breast screening
programmes. The NHS breast cancer screening programme,
UK recommends surveillance imaging protocols specific for
identified high risk categories after relevant genetic testing or
after risk assessment by a geneticist. The program offers
annual MRIs to the most high risk categories between 30-39
years and an annual MRI coupled with annual mammography
for some high risk categories between 40-49 years of age [18].
The American cancer society recommends an annual
screening MRI as an adjunct to mammography to selected
high risk subgroups including women who are identified with
BRCA mutations, those who are first degree relative of a
BRCA carrier or to those who have at least a 20-25% higher
risk than the normal population for breast cancer by risk
assessment [19]. The role of the geneticist in risk assessment
and risk prediction tools are duly identified by breast
screening programmes.

Role of new imaging modalities/protocols in breast
screening

The emergence of new technology and protocols demand an
evidence based basis prior to implementation into practice.
Whether the costly new advances lead to better mortality
reduction rates with benefit to the individual patient and
community needs discussion. The offered degree of
sensitivity, specificity, number of false recall rates and
tendency for unnecessary intervention are among some of the
other variables to look at in this regard.

Currently 2D mammography remains the standard screening
modality for breast cancer in the normal population. Paying
due attention to breast density with a more individualized
screening approach concurs with evidence when using other
imaging modalities for screening.

In lower-middle-income countries like Sri Lanka where
population screening is not established, protocols for
identifying high risk groups and offering regular screening at
least to these selected groups can be considered a priority.

The author discloses no conflict of interest. The study was conducted
in accordance with the ethical standards of the relevant institutional
or national ethics committee and the Helsinki Declaration of 1975, as
revised in 2000.

References

1. Mandelson MT. Breast Density as a Predictor of Mammographic
Detection: Comparison of Interval- and Screen-Detected Cancers.
J Natl Cancer Inst. 2000 Jul 5;92(13):1081-7.
http://dx.doi.org/10.1093/jnci/92.13.1081

2. Radiology: Accuracy of Digital Breast Tomosynthesis for
Depicting Breast Cancer Subgroups in a UK Retrospective
Reading Study (TOMMY Trial) [Internet]. [cited 2015 Aug 4].

3. Ciatto S, Houssami N, Bernardi D, Caumo F, Pellegrini M,
Brunelli S, et al. Integration of 3D digital mammography with
tomosynthesis for population breast-cancer screening (STORM):
a prospective comparison study. Lancet Oncol. 2013
Jun;14(7):583-9.

4. Skaane P, Bandos Al, Gullien R, Eben EB, Ekseth U, Haakenaasen
U, et al. Comparison of Digital Mammography Alone and Digital
Mammography Plus Tomosynthesis in a Population-based
Screening Program. Radiology [Internet]. Radiological Society of
North America,Inc.;2013 Apr 12015 Sep 8].

5. Houssami N, Skaane P. Overview of the evidence on digital breast
tomosynthesis in breast cancer detection. Breast. 2013
Apr;22(2):101-8.
http://dx.doi.org/10.1016/j.breast.2013.01.017

6. Drukteinis JS, Mooney BP, Flowers CI, Gatenby RA. Beyond
mammography: new frontiers in breast cancer screening. Am J
Med . 2013 Jun; 126(6):472-9.
http://dx.doi.org/10.1016/j.amjmed.2012.11.025

7. McCormack VA, dos Santos Silva I. Breast density and
parenchymal patterns as markers of breast cancer risk: a meta-
analysis. Cancer Epidemiol Biomarkers Prev . 2006
Jun;15(6):1159-69.
http://dx.doi.org/10.1158/1055-9965.EPI-06-0034

8. Maskarinec G, Pagano I, Lurie G, Wilkens LR, Kolonel LN.
Mammographic density and breast cancer risk: The multiethnic
cohort study. Am J Epidemiol.2005;162(8):743-52.
http://dx.doi.org/10.1093/aje/kwi270

9. Chiu SY-H, Dufty S, Yen AM-F, Tabar L, Smith RA, Chen H-H.
Effect of baseline breast density on breast cancer incidence, stage,
mortality, and screening parameters: 25-year follow-up of a
Swedish mammographic screening. Cancer Epidemiol
Biomarkers Prev.2010 May 1;19(5):1219-28.
http://dx.doi.org/10.1158/1055-9965.EPI-09-1028

10. Crystal P, Strano SD, Shcharynski S, Koretz MJ. Using

Sonography to Screen Women with Mammographically Dense

The Sri Lanka Journal of Surgery 2016; 34(1): 11-14

13



11.

12.

13.

14.

15.

Breasts. AmJ Roentgenol . 2003 Jul;181(1):177-82.
http://dx.doi.org/10.2214/ajr.181.1.1810177

Corsetti V, Ferrari A, Ghirardi M, Bergonzini R, Bellarosa S,
Angelini O, et al. Role of ultrasonography in detecting
mammographically occult breast carcinoma in women with
dense breasts. Radiol Med.2006 Apr;111(3):440-8.
http://dx.doi.org/10.1007/s11547-006-0040-5

Berg WA. Combined Screening With Ultrasound and
Mammography vs Mammography Alone in Women at Elevated
Risk of Breast Cancer. JAMA . 2008 May 14;299(18):2151.
http://dx.doi.org/10.1001/jama.299.18.2151

Secretan BL, Ph D, Scoccianti C, Ph D, Loomis D, Ph D. Special
Report Breast-Cancer Screening - Viewpoint of the IARC
Working Group. 2014;1-6.

Berg WA, Zhang Z, Lehrer D, Jong RA, Pisano ED, Barr RG, et
al. Detection of breast cancer with addition of annual screening
ultrasound or a single screening MRI to mammography in
women with elevated breast cancer risk. JAMA . 2012 Apr
4;307(13):1394-404.

http://dx.doi.org/10.1001/jama.2012.388

Stoutjesdijk MJ, Boetes C, Jager GJ, Beex L, Bult P, Hendriks JH,
etal. Magnetic resonance imaging and mammography in women

with a hereditary risk of breast cancer. J Nat/ Cancer Inst
[Internet]. 2001 Jul;93(14):1095-102.
http://dx.doi.org/10.1093/jnci/93.14.1095

16. Kriege M, Brekelmans CTM, Boetes C, Besnard PE, Zonderland

HM, Obdeijn IM, et al. Efficacy of MRI and mammography for
breast-cancer screening in women with a familial or genetic
predisposition. N EnglJ Med . 2004 Jul 29;351(5):427-37.
http://dx.doi.org/10.1056/NEJMo0a031759

17. Taneja C, Edelsberg J, Weycker D, Guo A, Oster G, Weinreb J.

Cost effectiveness of breast cancer screening with contrast-
enhanced MRI in high-risk women. J Am Coll Radiol . 2009
March;6(3):171-9.
http://dx.doi.org/10.1016/j.jacr.2008.10.003

18.Screening women at higher risk. Available from:

http://www.cancerscreening.nhs.uk/breastscreen/higher-
risk.html

19. Saslow D, Boetes C, Burke W, Harms S, Leach MO, Lehman CD,

et al. American Cancer Society Guidelines for Breast Screening
with MRI as an Adjunct to Mammography. CA Cancer J Clin .
2007 Mar;57(2):75-89.
http://dx.doi.org/10.3322/canjclin.57.2.75

IMAGES IN SURGERY

I.H.D.S. Pradeep, M.V.I. De Silva, R.D. Yapa

Surgical Unit, District General Hospital Negombo, Sri Lanka

Case:

A 62 year old female with uncontrolled diabetes mellitus presented with a history of acute onset right sided flank pain, fever with

chills and rigors for a duration of 1 day. On examination, she had significant right sided renal angle tenderness with gaseous

distention of the abdomen. On investigation, she was found to have neutrophil leukocytosis (WBC: 22 x10*/mm’ Neutrophils —

88%), and urinalysis revealed field full pus cells per high power field on microscopy. Ultrasonography revealed highly echogenic

areas within the right kidney with a perinephric fluid collection in the right paracolic gutter. An X-ray KUB was performed and is

shown below.

1. What is the radiological abnormality/clinical diagnosis shown?

2. What are the principles of management of a patient with this condition?
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Answers on page 18
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