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4 Identify the most common factors that may lead to missed
breast lesions on mammography.
Ellen B. Mendelson, MD, FACR, FSBI, FSRU

Georgia Giakoumis Spear, MD Enhance the appropriate steps when interpreting

mammography.

Tips and tricks on how to avoid missing a suspicious lesion.

A

How to Avoid N
owtoAvoid  m Introduction - Facts about mammography

. ~duction - acts about mammography 2013 2012
Two-thirds of
missed cancers
Method of choice for —_ The only screening test T QUL o

B Overall sensitivity of retrospect!
early detection of o o shown to reduce
75%-85%! .
breast cancer mortality rates

Approximately 10-30% of breast cancers are not
detected on screening mammography!

1. CiattoS, et al. Bre:

LTce
Hoff SR, et al. Acad Radiol 2011;18(4):454-460,
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Implications of delayed diagnosis of breast cancer

More aggressive
therapies needed!

Increased number of
deaths!

The most common
cause of medical
How prevalent malpractice
are breast
cancer —related Radiologists are the top
claims? physicians involved in
breast cancer - related
claims

Berlin L. AJR 2009;192

Definition of missed cancer vs false negative mammogram

A cancer
identified in
retrospect

Definition of a
missed cancer:

Cancer diagnos

Definition of a within 1 year of

false negative mammngraphy

mammogram: reporto. -RADL
1,2,¢

———

*hnical factors-
‘arminants of h  1-quality mammographic images

Adequate

High spatial Correct

resolution positioning

Proper
e Atifacts

ACR-AAPM-SIIM Practice Gi e f Image Quality in Digital

Mam
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Understanding the factors responsible for missing cancers

Reduce avoidable
Minimize the mistakes....
imperfection of

resulting in diagnosin
mammography 9 9 9

smaller canc s with
subtle appez 1nce!

‘ain factors which may lead to missed cancers -
false negative mammograms

= Subtle features of
= Poor positioning = Insufficient = Dense breast malignancy
= Inadequate training parenchyma - Small size of lesion
compression = Lack of (masking effect) = Site where
Motion artifacts experience visualization is
ncorrect exposure = Fatigue difficult
(underexposed = Inattention + Visualization in only
and overexposed = Distractions one view
images) = Poor viewing = Slow growth
conditions = Benign appearing
lesions
= Lobular carcinoma

What are the essential imaging characteristics the

radiologists ought to use for the assessment of the quality

of mammograms?




Characteristic
morphology of a
mass.

Development of
anatomicall
definable changes
Vs prior exams

Shape and spatial
configuration of
calcifications

breast cancer

Asymmetry Distortion of the
between images of normal architecture
left and right breast of the breast tissue

www.acr.org

Adhere to strict positioning standards
Inclusion of posterior

glandular tissue

LTML0
Visualization of inframammary fold

A

Inclusion of lateral
glandular tissue

Cancer .iectionin the aL 1ented breast can pose unique challenges!

Improved compression of the breast

Posterior part o,
breast and axillary rey .

LTMLO
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I. Technical factors—

Consistent production of high-quality mammographic images

Interpreting physicians are
responsible for the quality of images!

Daily feedback with your technologists can potentially improve their

Enhancing
Quality
Using

Inspection
Program

Factors that redu

radiologist
performance

performance

FDA launched the Enhancing Quality Using the
Inspection Program (EQUIP) initiative in 2017

FDA's Division of Mammography Quality Standards
(DMQS) developed inspection questions based on
MO

Clinical image qu.  regulations

Emphasize .., e Lead Interpreting
Physician in clinicar ... . ality process

Poor positioning

Itis vital to adhere to strict
positioning standards to
maximize the amount of tissue
included n the images!

LTMLO

Poor viewing conditions
Insufficient training

ce Lack of experience
Visual fatigue
Sleep deprivation
Inattention
Distractions
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Consistent reading approach and mirror image interpretation
Reading environment can affect the radiologist’s performance

Ambient light should be low and consistent i

Reflections on image surfaces should be avoided
Optimize interpretation conditions

Avoid distractions

Maintain optimal temperature
Milky way

RTMLO LTMLO

Alesion in the retromammary region N y X
Comparison with prior mammograms

No Man’s Land

Milky way

Is the findings new, stable or increasing in size?

RTMLO
RTMLO LTMLO

A

Alesior. the retromammary region Double reading of mammography

Journal CDR per 1000 Type of study
AJR Am J Roentgenol. 2003; 180 "
(B 14617 Blinded double reading

Radliol Mod. 2011:116(4)575-83 Informed (not independent) double
reading

transverse

Eur J Cancer 2015;51(3);391-9 Blinded double reading
Eur Radiol. 2016;26(9):3262-71 Blinded double reading
Eur J Radiol. 2017;9 Meta-analysis

Histopathology:IDC
sagittal Grade I, Node negative
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Requirements for radiologist good performance

Single reading along with CAD

Number of good performance in mammography depends on the number of annual
readings. M. Rawashdeh et al Radiology 2013;289:61-67.
m Journal CDR per1000

Count Required number of
Cupples TE, 2005 AJR 185(4):944-950 Y

Radiology 220(3):781-786 Australia
Lehman JAMA Intern Med 175(11):1828-1837 Province of British
Columbia

Morton MJ, 2006 Radiology 2006;239(2):375-383

Read as many mammer S~ noss 2.
Practice increases skin:

Strictly follow the BI-RADS criteria
Performance measure
Sensitivity % Short (6 month) interval follow-up mammography
Specificity % <88 or 595 and then periodic mammography surveillance!

Recall rate % <5or>12

Cancer detection rate <2.5 per 1000 Non-calcified circumscribed solid mass (new).
Focal asymmetry that spreads out with spot views.

<20 or >40 Solitary group of punctate calcifications if no prior mammograms
are available.

Additional training should be considered for radiologists with It~ =rformz. '

PA, et al. Radiology 2010;

A

Improve your| formance by adopting the
concepto ‘oot cause analysis”

Adoptasys. “-cent .dapproach, focusing on identifying
« whathapp .d

. P Higher risk of developing
why it happened and breast cancer

what can be done to prevent it from happening again! Decreased sensitivity 40.0%-

68.1%

Accelerate your learning process

Higher interval cancer rate

. . . (reduced sojourn time)
Review mammograms of cancer patients at time of

diagnosis

Smaller mortality reduction

Use this as educational material to gain experience
from numerous images of subtle malignancies

Murphy JFA Irish Med J 2008;101:36.
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Detection of non-calcified cancers in dense breasts

43y0 F with palpable mass
on the left breast

How to improve radiologist performance when interpreting dense breasts? &
s
15

Evaluate the contour of the fibroglandular tissue - identify a contour deformity of
the breast parenchyma

Thoroughly evaluate the fibroglandular tissue, areas of increased density, a
subtle architectural distortion.

Microcalcifications — assessment with magnification views.

Retromammary region and area behind the nipple.

Axilla.

RTMLO LTMLO

Detection of non-calcified cancers in dense breasts Cancer detect:  in dense breasts — clinical information is essential
51yo F with palpable masses
i

bilaterally

contour retraction

contour retraction

RTMLO LTMLO

LTMLO

A

Cancer. ection in dense breasts

Cancer detection in dense breasts

Histopathology:
IDC 1.4 cm. 3ByoF
Mother with BC at 52

Firostenoma LTMo
RTMLO LTMLO
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Cancer detection in dense breasts Cancer detection in dense breasts

Histopathology: IDC
Grade Il12.1 cm Histopathology: IDC
Grade Il 1.8cm

30 clock. 6.7 cm from the nibole. 0.6 cm from the skin 11 0 clock. 3.1 cm from the nipole. 0.9 cm from the ski

Cancer detection in dense breasts ack of evidence-b: 1 consensus guidelines for screening women with dense breasts

Flow  artillustrating a screening decision support tool
in women with dense breasts

Histopatholog
Grade e Does the woman

11 0 clock Is the woman 4045 Does the woman have a personal
years old? have history of breast
dense breasts? cancer and dense
breasts?

3 o clock

Routine digital Annual mammography from
mammography Routine digital the age of diagnosis and
istopathologv and consider adding MEEE il consider annual screening
e P screening ultrasound MRI in addition

LTMLO Berg WA, Eur Radiol. (2018) 28:592-601

Areas of the breast where detection of cancer is difficult

Superior
Site where visualization is difficult
Subtle features of malignancy or no Perimeter
Error of perception prior exams for comparison
Small size of the lesion
Visualization in only one view

Findings appear normal or benign
Stability of a lesion

Appearance of scar tissue
Suspicious findings of breast cancer Lateral

which were omitted I
Lobular carcinoma -

Error of interpretation

Inferior

(C) 2019 Athina D. Vourtsis MD, PhD.



Areas of the breast where detection of cancer is difficult

64y0 F. Palpable mass in the upper inner
quadrant of the left breast

RTMLO LTMLO

Areas of the breast where detection of cancer is difficult

70-yoF
Histopathology: IDC,
Grade |, Node negative

Posterior and
inferior part of
the breast
RIMLO RTMLO

‘ubareolar area

Histopathology:
Paget disease

LTMLO
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breast where detection of cancer is difficult

Cr e
nositic 1g to
oable

LTMLO

Cleavage view

Lesions in the inframammary fold

53yoF
Sister and two aunts with BC

Histopathology:ILC Grade Il,
Node negative

RTMLO LTMLO

Carcinoma developing in a breast with previous surgery

¥ Radiographs of the
specimen

¥ Histopathologic results

v Surgical margins

46 yo F status surgical bopsy
biaterall. Histopathology RT breast
floroadenoma, LT breast ADH

LTMLO Lree
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Carcinoma developing in a breast with previous surgery Visualization of a lesion in only one view

Histopathology:IDC, Grade Il

reviewed as mirror images

RTMLO LTMLO

Visualization of a lesion in only one view L is more effective for confirmation and triangulation of lesions

2012 2011

transverse

Histopathology: ILC 1.1 cm,
Node negative

sagittal

RTMLO RTMLO RTMLO

A

tion #4 Subtle architectural distortion

k. toimprove rperformance in the detection of
sub’  reatures of malignancy?

53yoF

Suspicious features that need further evaluation:

Areas of architectural distortion

Group of suspicious microcalcifications (morphology and distribution)

Focal asymmetric densities

Dilated ducts

Histopathology: ILC 1.4 cm,
RTMLO Grade |, Node negative

Well circumscribed masses

(C) 2019 Athina D. Vourtsis MD, PhD.
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Subtle architectural distortion (DEEETEeE:
trauma or surgery architectural
distortion i suspicious for
malignancy or radial scar.

Tissue diagnosis is appropriate

Subtle architectural distortion

Histopathology: ILC 1.3 cm,
Grade |, Node negative

RTMLO

f microcalcifications

BI-RADS 3 assess 4

Isolated group of punctate calcifications
Warrant probably benign assessment if no prior exam
A 3 year stability at surveillance with mammography

Image guided biopsy: BI-RADS 4 assessment

If the group is new
Increasing linear or segmental in distribution
If adjacent to know cancer

(C) 2019 Athina D. Vourtsis MD, PhD.
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Subtle architectural distortion

+ sessment of microcalcifications

Spot magnification views

LTMLO LT CC MAGN.

Distracting lesions and no apparent growth

52y0F
Mammography was stable or 2 yrs

LTMLO

10
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Distracting lesions and no apparent growth Small size of a cancer presenting as a developing asymmetry

- 54 yo F status lumpectomy of the right .
The doubling time for breast cancers Stabilty is not a reassuring sign of benignity. e The value of spot views in

ranges from 44 to 1,896 days Classify lesions according to their features! evaluating the margins of a mass

Histopathology: ILC 0.7 cm,
Grade |, Node negative

RTMLO LTMLO RTCC Lree RTMLO

Lev-Toaff AS, et al. Radiology 1994:198;153-156.

Tumor location within the breast Developing1 al asymmetry presented as slow growing malignancy

52y0F
2016 2015 Reduction mastoplasty 15 yrs ago.

Histopathology: IDC measuring

0.6 cm, Grade II, Node negative

15.6%

10.6%
14.2%

Rummel S. et al ecancer 2015,015.552

A

ning focal asymr.  ry presented as slow growing malignancy Developing focal asymmetry presented as slow growing malignancy

20 2017 S0yl 2018 Histopathology:
Developing asymmetry
requires additional imaging US
cyst, DBT, suspicious lesion
BI-RADS 4/ histology
recommended!

LTMLO LTCG Mo

LTMLO
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Circumscribed cancers of the breast Circumscribed cancers of the breast appearing as benign lesions
appearing as benign lesions

2014

Further assessment of a newly developed mass with spot
compression US to better characterize the finding

Invasive ductal Ca (NOS)

Histopathology: IDC Grade Iil

Medullary carcinoma
Mucinous carcinoma

Papillary carcinoma

Adenoid cystic carcinoma

LTMLO
LT

Circumscribed cancers of the breast appearing as benign lesions Shri. ng breast — decrease in breast size

49y0F
Further Status left mastectomy 7 yrs. ago

assessmentofa 72y0F 2016

newly developed 2015

mass with spot

compressionand

characterize the.
finding

ILC accounts for 6%-9% of all breast
cancers.

The most difficult subtype of breast
cancer to identify due to lack of
desmoplastic reaction.

Comparison with prior studies will aid
the radiologist in recognizing cases of
diffusely infitrative process.

Focus on the superficial interfaces of
fat and glandular tissue.

Histopathology: IDC with DCIS

A

Tax home messages

How canwe il. e our perfo .ance and eliminate the possibility of missing Take home messages

lesi- 5 in mammography?

Mistakes are inevitable when practicing in medicine
] aor
Consistent Use a consistent Adopt Accelerate your Mammography is not a perfect modality!
production of reading protocol ‘supplemental e
high-quality and adopt mirror screeningin vari ges
‘mammographic image women with of subtle
images interpretation dense breasts malignancies

Minimize our mistakes as much as possible!

density. Look fo
findings when evaluating

i the FDAS SAVE MORE LIVES!

interpreting mammogram
under inappropriate conditions

ih prior ppeat as a shiinking
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