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BREAST ANATOMY
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SCREENING FOR BREAST CANCER

age Clinical mammography
examination
20-39 Every 3 years Not
recommended

40 and over annually annually




SCREENING FOR BREAST CANCER
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PREPARATION FOR MAMMOGRAPHY
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X-ray Film
Cassetie

Mammogram Unit




MAMMOGRAPHIC POSITIONING FOR
SCREENING
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MAMMOGRAPHIC POSITIONING FOR

SCREENING
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MAMMOGRAPHIC POSITIONING FOR
SCREENING
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Mammogram Unit




MAMMOGRAPHIC POSITIONING FOR
SCREENING
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Muscle pectoral (pectoral muscle)




MAMMOGRAPHIC TECHNIQUE

. baall Compression
3 geall Ao g Cpaat g AadY) e ja palElY ala
C o gl AS a alss) o
(sl LAY alis)

5 yiaiall dadY) aldsl



MAMMOGRAPHIC
TECHNIQUE

(el 4c all) Radiation dose

the radiation dose to the breast 1s limited to
less than 3mGy per view (CC + MLO).



POSITIONING THE
MAMMOGRAM FOR VIEWING
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Breast Density

Scattered Heterogenous
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ADDITIONAL MAMMOGRAPHIC VIEWS
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N é\ ADDITIONAL VIEWS
T

Spot compression:

© A coned-down « spot
compression » view can

/N_@/\ resolve overlapped tissue.

= ] Localized compression
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ROLLED COMPRESSON;

Additional views

Rolled view:

A « rolled » view can
solve the dilemna of
overlapped structures.
Rolling the top half of
the breast in one
direction and the bottom
half in the other moves
the structures away from
one another.



EVALUATION OF THE MAMMOGRAM

Each mammogram should be
evaluated for:

Adequate quality of study, additional
views required.
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ASYMMETRY OF BREAST TISSUE
el (e 06 Y (A8 B ade AL,

i gl (g slad) ao il Bale

il A (b Jag) dale

bivdl) g g duald ) ddlia) il g ¢ a0 o pall (1

ALS 3 g g daiad (ol gal

aa B8] 55 13) Jad alain ) W jun

id AT — Sl — (JiS

Ao dy Al yal) Bale) Juady Badaa JiS BaaLdia a2e Ja (A s -
A



ASYMMETRY OF BREAST TISSUE
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Seenin one Seenin two
projection projections

Asymmetry Focal Asymmetry
Global Asymmetry
Developing Asymmetry




e PET-CT shows diffuse infiltrating carcinoma.



Here an example of a focal asymmetry seen on MLO and CC-
view.

Local compression views and ultrasound did not show any
mass.



EVALUATION OF THE MAMMOGRAM

Each mammogram should be
evaluated for:

Adequate quality of study, additional
views required.
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Figure 3.- Mammogram
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EVALUATION OF THE MAMMOGRAM

?ach mammogram should be evaluated
or:

Adequate quality of study, additional views
required.

Asymmetry.

Skin, nipple changes.
Architectural distortion.
Calcification.

Axillary nods.

Masses present.



ARCHITECTURAL DISTORTION
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ARCHITECTURAL DISTORTION
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ARCHITECTURAL DISTORTION
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FAT NECROSIS




FAT NECROSIS




RADIAL SCAR
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SURGICAL SCARS
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For instance if there is a mass that causes architectural
distortion, the likelihood of malignancy is greater than in the
case of a mass without distortion.

Motice the distortion of the normal breast architecture on

oblique view (yellow circle) and magnification view.
A resection was performed and only scar tissue was found in
the specimen.



EVALUATION OF THE MAMMOGRAM

?ach mammogram should be evaluated
or:

Adequate quality of study, additional views
required.

Asymmetry.

Skin, nipple changes.
Architectural distortion.
Lymph nods.
Calcification.

Masses present.



ANATOMY of the BREAST

supraclawvicular

lymph nodes
:\1:--:.-4- - I...-.
v €
Axillary A ) i;“-“‘f'_.
!:ﬁ;rnph_ Endea ;-ﬁ“};_ i
armpi p= 2
iy ey
T
o A
"

Lymph channels
and vessels

Internal
Warmmany

milk glands
milk ducts

Fats

Aerols




ddalll 38l ,YMPH NODE

Adl) Al B ) pusa JSA) 4 gudass B i (19S5 A gadl) dpdall) il
(A S a5 Al g

il JA1 Agkall) Shal)

) e BB Bl

(el (e oda gl g gladl a ) B AL Bale






LYMPH NODE

Figure 13. US scan of nermal intramammary lymph node. Node appears as a well-circumscribed
hypoechoic mass with central hyperechogenicity.
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LYMPH NODE

axillary adenopathy:
Unilateral: - mastitis.
- cancer.
Bilateral: - widespread infection.
- rheumatoid arthritis.
- collagen vascular disease.
- lymphoma.
- leukemaa.
- metastatic cancer.



AXILLARY LYMPHADENOPATHY



http://www.kjronline.org/abstract/journal_figure.asp?img=v3n3189fig1-abc.jpg&no=291&desc=desc2
http://www.kjronline.org/abstract/journal_figure.asp?img=v3n3189fig1-abc.jpg&no=291&desc=desc2

AXILLARY LYMPHADENOPATHY




AXILLARY
LYMPHADENOPATHY




LYMPHADENOPATHY

Figure 14. Lymph node. (a) On mammegram image, lymph node appears as a
well-circumscribed, dense mass, with no fatty hilum. (b) On US image, lymph node appears as
hypoechoic mass with no central hyperechogenicity. Histologic diagnosis was lymph node with
reactive hyperplasia.




INTRAMAMMARY ADENOPATHY
( LYMPHOMA)




AXILLARY ADENOPATHY ( LYMPHOMA)




EVALUATION OF THE MAMMOGRAM

?ach mammogram should be evaluated
or:

Adequate quality of study, additional views
required.

Asymmetry.

Skin, nipple changes.
Architectural distortion.
Lymph nods.
Calcification.

Masses present.



EVALUATION OF CALCIFICATIONS
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ARTIFACTS SIMULATIN
CALCIFICATIONS

Deodorant artifact Fingerprints artifact
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ARTERIAL CALCIFICATIONS




PoP-CORN CALCIFICATIONS
(COARSE)




POWDERY CALCIFICATIONS










Typically Benign

| .V
|
\ - * '
2 4
!
!
y -
! .
Skin calciﬁcations. i_ Milk of calcium Rod-like - plasmacel mastitis
L4 .
3 4
-
Dystrophic Popcorn - Fibroadenoma Rim calcification
- | - |
. ; .
\
; |
- | ‘
L

Vascular calcification Round ‘ Punctate




Amorphous (benign)

' Coarse heterogeneous i

*a a
::’ \~‘ ”' f ‘5\
N S :
y "
‘.

- "““". AN

-

Amorphous (DCIS)
R . L T .

Fine linear

Fine linear branching




EVALUATION OF THE MAMMOGRAM

Each mammogram should be
evaluated for:

Adequate quality of study, additional
views required.

Asymmetry.

Skin, nipple changes.
Architectural distortion.
lymph nods.
Calcifications.

Masses present.



MAMMOGRAPHIC TECHNIQUE AND
ANALYSIS
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MAMMOGRAPHIC TECHNIQUE AND
ANALYSIS
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MAMMOGRAPHIC TECHNIQUE AND
ANALYSIS
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IMMASSES WITH SPICULATED
BORDERS

A stallate mass.1s.the mo tbtypical
mammographic image ol breast
cancer



MAMMOGRAPHIC TECHNIQUE AND
ANALYSIS
ACR BI-RDS masses description:
- Shape.
- Margin.
-Density.

- Associated findings.



MAMMOGRAPHIC TECHNIQUE AND
ANALYSIS
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Density

Low density Equal density High density




MAMMOGRAPHIC TECHNIQUE AND
ANALYSIS

High density masses are especially worrisome for
cancers.

Low density masses, and masses with density
equal to the surrounding fibroglandular tissue
are less worrisome for cancers.

Fat-containing masses are almost always benign.



MAMMOGRAPHIC TECHNIQUE AND
ANALYSIS

+ ACR BI-RDS masses description:
- Shape.

- Margin.

- Density.

-Associated findings.




MAMMOGRAPHIC TECHNIQUE AND
ANALYSIS
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Figure 4. (a) Right mediclateral cblique view shows multiple reund
and oval circumscribed masses throughout breast of 45-year-old
woman with malignant melanoma. (b) Bilateral mediclateral cblique
views obtained 2 menths later show rapid increase in size and
number of metastatic masses.

Metastases
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MASSES CONTAINING FAT

Lymph node.
Hamartoma.
O1l cyst.
Lipoma.
Liposarcoma.



LIPOMA




HAMARTOMA
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FLUID-CONTAINING MASSES

Cyst.

Hematoma/Seroma.

Necrotic cancer.

Intracystic papilloma.

Abscess.

Sebaceous and epidermal inclusion cysts.
Galactocele.



Simple cyst

Simple cyst
Galactocele
Hematoma

Oil cyst.

Complicated cyst

Galactocele
Hematoma
Oil cyst.

Abscess.

Complex cyst

Galactocele
Hematoma
Fat necrosis.

Necrotic tumor.
Papillary tumor.

Atypical ductal
hyperplasia.

DCIS




SIMPLE CYST




COMPLEX CYSTS

Fluid-debris level Thin septation



USPICIOUS CYSTS
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acute

60day

Figure 1 - Craniocaudal (a) and mediolateral (b) mammograms reveal a
partially defined dense node.

HEMATOMA




HEMATOMA
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SEBACEOUS AND EPIDERMAL
INCLUSION CYST
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GALACTOCELE




Here multiple round circumscribed low density masses in the
right breast.

These were the result of lipofilling, which is transplantation
of body fat to the breast.




Here a hyperdense mass with an imegular shape and a
spiculated margin.
Motice the focal skin retraction.

This was reported as BI-RADS 5 and proved to be an
invasive ductal carcinoma.




BREAST CARCINOMA

Normal




BREAST CARCINOMA

ILC




BREAST CARCINOMA

Ductal carcinoma 1n situ



INVASIVE DUCTAL CANCER




INVASIVE DUCTAL CANCER




ULTRASOUND TECHNIQUE AND ANALYSIS

ACR BI-RDS ultrasound masses
description:

. & Shape

. <8l =l Margin
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ULTRASOUND TECHNIQUE AND
ANALYSIS

: JS Shape
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MASSES SHAPE

Round simple

cyst
Oval
fibroadenoma
Irregular
ductal

carcinoma



ULTRASOUND TECHNIQUE AND
ANALYSIS

ACR BI-RDS ultrasound masses
description:

Shape.

Margin.

Echo pattern.

Posterior acoustic features.

Effect on surrounding tissue.
Calcifications.



ULTRASOUND TECHNIQUE AND
ANALYSIS
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ULTRASOUND TECHNIQUE AND
ANALYSIS

« Circumscribed Margin:
- Smooth and distinct.

- May have thick, thin, or no
definable rim.

- Thick rim 1s >1mm.




An indistingt nvasive ductal
carcinoma

indistinct

uated microlobulate



ULTRASOUND TECHNIQUE AND
ANALYSIS

ACR BI-RDS ultrasound masses
description:

Shape.
Margin.
Echo pattern.

Posterior acoustic features.
Effect on surrounding tissue.
Calcifications.



ULTRASOUND TECHNIQUE AND
ANALYSIS

:Echo pattern
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ECHO PATTERNS
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ULTRASOUND TECHNIQUE AND
ANALYSIS

ACR BI-RDS ultrasound masses
description:

Shape.

Margin.

Echo pattern.

Posterior acoustic features.
Effect on surrounding tissue.
Calcifications.



POSTERIOR ACOUSTIC FEATURES

Fibroadenoma with no
posterior acoustic
shadowing

Carcinoma,shadowing



ULTRASOUND TECHNIQUE AND
ANALYSIS

ACR BI-RDS ultrasound masses
description:

Shape.

Margin.

Echo pattern.

Posterior acoustic features.

Effect on surrounding tissue.

Calcifications.



ULTRASOUND TECHNIQUE AND
ANALYSIS
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ULTRASOUND TECHNIQUE AND
ANALYSIS

ACR BI-RDS ultrasound masses
description:

Shape.

Margin.

Echo pattern.

Posterior acoustic features.

Effect on surrounding tissue.
Calcifications.



ULTRASOUND TECHNIQUE AND
ANALYSIS

Calcifications:

- No calcification.

- Macrocalcifications (> 0,5mm).
- Microcalcifications “in or out of mass”.




CALCIFICATIONS
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Uses of ultrasound in breast
iImaging

»Palpable masses

# Mammographically detected masses
»Dense breasts

»Young patients

»Pregnant/ lactating woman

# Breast implants

# Guided aspiration/ biopsy/ localisation



Mass Mass Size measurement

Mass
Longest axis of a lesion and a second measurement at right
angles.

In a spiculated mass the spiculations should not be included.

Architectural distortion and Asymmetries

Approximation of its greatest linear dimension.
Lymph node Lymph node
Calcifications

The distribution should be measured by approximation of its
greatest linear dimension.

Lymphnode
Mammography: short axis.
I\"\ammoqraphic Ultrasound Ultrasound: cortical thickness.

measurement measurement




ACR BI-RADS

Category 0,or "need additional imaging
evaluation®

Category 1, or "negative*

Category 2, or "benign finding“
Category 3, or "probably benign finding”
Category 4, "suspicious abnormality”

Category 5, or "highly suggestive of
malignancy”



Category

Management

Likelihood of cancer

Need additional
O |imaging or prior
examinations

Recall for additional
imaging and/or await prior
examinations

n/a

1 Negative

Routine screening

Essentially 0%

2 Benign

Routine screening

Essentially 0%

3 Probably Benign

Short interval-follow-up (6
month) or continued

>0 % but = 2%

4a. low suspicion for
malignancy (>2% to < 10%)

4b. moderate suspicion for

proven

clinical appropriate

4 | Suspicious Tissue diagnosis malignancy (>10% to s 50%)
4c¢. high suspicion for
malignancy (>50% to <95%)

Highly suggestive | _. . :
of malignancy Tissue diagnosis 295%
6 Known biopsy- Surgical excision when nfa



Need Additional Imaging Evaluation and/or Prior
Mammograms For Comparison:

Category O or BI-RADS 0 is utilized when further imaging
evaluation (e.qg. additional views or ultrasound) or retrieval
of prior examinations is required.

When additional imaging studies are completed, a final
assessment is made,.




BI-RADS 1 (normal). There is nothing to comment on.










» Mass with imegular shape.

+« Spiculated margin.

« High density.

» Ultrasound also shows irmmegular shape with indistinct
margin.

This mass is categorized as BI-RADS 5.



Location in Mammography and US

anterior

A mass is seen in the outer lower quadrant of the left breast at 4 o' clock in
the posterior portion of the breast at 4cm distance from the nipple.




MRI
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Breast - MRI

Carcinoma with extensive thickening of the skin




Breast - MRI

nflammatory carcinoma with thickening of the skin




sive ductal carcinoma




A. entirely fatty

B. scattered areas of fibroglandular
density

composition C. heterogeneously dense, which may

obscure masses
D. extremely dense, which lowers
sensitivity

shape

Mass margin

| density

oval - round - irregular

circumscribed - obscured -
microlobulated - indistinct -
spiculated

fat - low - equal - high

Asymmetry asymmetry - global - focal- developing

Architectural distorted parenchyma with no visible

Breast
composition

distortion mass
typically benign
1. amorphous
morph 2. coarse
o.
logy | SuspF heterogeneous
Caldifications cious 3. fine pleiomorphic
4. finelinear or fine
linear branching
distribu- | diffuse - regional - grouped -
tion | linear-segmental

skin retraction - nipple retraction - skin
Associated  thickening - trabecular thickening -
features axillary adenopathy - architectural
distortion - calcifications

Calcifications

Special cases
(cases witha
unique diagnosis)

a. homogeneous - fat

b. homogeneous - fibroglandular
¢. heterogeneous
shape oval-round -irregular
Circumscribed or
Not-circumscribed:
ma
rgin indistinct, angular,
microlobulated, spiculated
orienta- . rallel - not parallel
tion
anechoic - hyperechoic -
echo  complex cystic/solid
pattern  hypoechoic - isoechoic -
heterogeneous
no features - enhancement -
posterior . .
shadowing - combined
features
pattern
in mass - outside mass - intraductal

architectural distortion - duct changes -
skin thickening - skin retraction - edema
- vascularity (absent, internal, rim) -
elasticity

simple cyst - clustered microcysts-
complicated cyst - mass in or on skin -
foreign body (including implants)-
intramammary lymph node - AVM -
Mondor disease - postsurgical fluid
collection - fat necrosis




CONCLUSION

Screening mammographic views are: MLO, CC
Views.

Diagnostic mammography: may need
additional views.
Evaluation of mammogram:

1- Overall searching of the technique (position,
contrast, compression).

2- Evaluation of fibroglandular tissue
(symmetry, masses, densities, calcifications).



CONCLUSION

Invasive ductal cancers account about
90% of all breast cancers.

Fibroadenomas are the most common
breast lesions.

Invasive lobular cancers are one of the
hardest to see on mammography.

Papilloma 1s one of the most common
sources of a bloody or clear nipple
discharge.



CONCLUSION

3- Evaluation of skin, nipple, retroareolar
region.

4- Evaluation of lymph nods.

5- compare with old films.



CONCLUSION

Round mass that 1s “taller than wide”, and
have a thick echogenic rim 1s suspicious.

New round masses on a mammogram that
don’t have all specific criteria for a simple cyst
on US should be considered for biopsy.

Spiculated masses that don’t represent post-
biopsy scar should undergo biopsy.









