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BREAST CANCER =~

 More than 3% will die from the disease.

 Breast cancer incidence in women in the United States
is 1in 8 (about 13%).

10 H{f1E 0%

U.S. women will develop invasive breast cancer over the course
of her lifetime.




ST CANCER IN JORDAN -

Ten most common Ten most common cancers

cancers among among Jordanian Females,

Jordanian Males, 2011 2011

Rank | Cancer Frequency Percent
Site Frequency | Percent 1 Breast 935 37.7

1 Lung 279 12.7 2 |Colorectal 233 9.4
2 Colorectal 278 12.7 3 Thyroid 145 58
3 U. bladder 171 7.8 4 Corpus Uterous 138 5.6
4 Prostate' 169 77 5 Non-Hodgkin lymphoma 100 4.0
5 Leukemia 128 5.8 Leukemi 08 4.0
6 |NHL 120 55 6 |eukemia :
7 |Brain&CNS 108 4.9 7__|Ovary 70 28
8 Stomach 81 3.7 8 Brain, Nervous system 67 2.7
9 larynx 79 36 9 Hodgkin disease 53 2.1
10 Hodgkin lymphoma 71 3.2 10 | Cervix Uteri 51 2.1

Less than 1% of all new breast cancer cases occur in men.
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% of Female Breast Cancer cases By Age-group
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CANCER IN JORDAN=
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* is fo decrease mortality from breast cancer

* Finding small breast cancer before they are clinically
evident .treatable if early detected

e Screening Mammography




MAMMOGRAPHY

« Has become the standard tool for screening and initial evaluation of
breast cancer.

« The major role of mammography is early detection of breast cancer
In an asymptomatic women i.e. SCREENING mammography.

£ 9 '
, f"’ | /; — Camera unit
+ White parte on mammography like fibromyalgia-glandular tissue are called denge p A 2R )"X"ay beam
4 Black parte on mammography like fatty tiseue are called lucent —
— — . — 7 Filmplate

benign s¢s breast JL lucent il !+

——— In mammograghy, each breast is

compressed horizontally, then
obliquely and an x-ray
is taken of each position



MAMMOGRAPHY

Reduction in mortality has been achieved by the ability of
mammography to find cancer at an early stage and smaller size even
before its clinically palpable .

000000
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o Mammography is the ‘cornerstone of breast imaging .
o Is the process of using low-energy X-rays (usually around
30 kVp]) KUD 100 1165 dusle X1y 8 ypums i5ylie fibro-glandular tisgue JI eLia [V contragt Zau bl glaaiy
AT Ty 5sS0mage Jl s 5T Ganl e 05

~

X Yo
o Tomosynthesis (3D multi slices )and contrast enhanced
mammogram play a major role in early detection of breast cancer.

o There are several breast imaging modalities available such as
Ultrasound, ,Digital Mammography ,MRI and PEM .

\/

(If’ojsTtE()\D emission mammography (PEM) is a nuclear mediciy ¢ inr
modality used to detect or characterise breast cancer. Mammog
typically refers to x-ray imaging of the breast, while PEM uses
injected positron emitting isotope and a dedicated scanner to
breast tumors. N
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%VCVJ Low RIS
RISK OF MAMMOGRAPHY

« Extremely low dose .

« Comparable risk are:

* Travelling 4000 miles by air

* Travelling 600 miles by car

« 15 min of mountain climbing
« smoking 8 cigarettes.
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PROCEDURE

» The breast is compressed using Camera unit
a dedicated mammography
unit.

X-ray beam

X Rt au=—
< o W pore Wi

« Parallel-plate compression
evens out the thickness of |
breast fissue to increase image () Film plate
quality by reducing the , | .
thickness of tissue that x-rays 4 J 2 cwtes s %
must penetrate, decreasing 3 . I oo\ csl”
the amount of scattered 3
radiation ( as scatter degrades
image quality), reducing the
required radiation dose, and
holding the breast sfill
(preventing moftion blur).

Mammogram



OMPRESSION PADDLE .
A Lop —
(i) Decreases the thickness of the breast , thus reduces the scattered

radiation —improves the contrast .

(il Decreases the kinetic blur .

(i) Reduces geometric unsharpness by homogenously bringing
the object close to the film .

ivy Makes breast thickness uniform in film density.

(v Differentiates the easily compressible cysts and fibro- glandular tissue
from the more rigid carcinomas

(v

i)
| Separates the super imposed breast lesions

(viyReduces radiation dose to the breast tissue .




INDICATIONS

o Screening of asymptomatic women
o Screening of high risk women (eg:BRCA gene )

o Follow up of patients after mastectomy of same and
opposite breast / same breast with implant .

o Investigations of benign breast diseases with
eczematous skin,nipple discharge , skin thickening .

o Investigation of a breast lump
o Investigation of occult primary with secondary mets.
o Male breast evaluation .

X,

first degree relative Lasic e /& MRl Layganis € =Y+ oo mammogram Layseats ¢+ Jl 3od oo

Lo il aad cuan sl o) jasll e Slsics e o Jad gereening Lelalas breagt cancer o 4las

A
aa,sais lactating or pregnant woman ! .. mammogram La,swis palpable mase !

£ MRI & & Yo JI ole gereening JI by BRCA |2 assic (11 . ultragound 4
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«
MAMMOGram & ysuas Y JI (3d & yae MagQ suic male patient !4

Risk Assessment

Gravida Cans Dana 4y 5k implant JI adiys mammogram Layswais breagt implant Lasic cuw ¥
1V, ¥V O

Age of menarche
Hormonal Therapy

Medical History
Previous Breast Surgery
Current Medical Problems

Family History

Family History of breast cancer and age of diagnosis.
Family History of other cancer and age of diagnosis.
Physical Examination



MAMMOGRAPHY N
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The rate of breast cancer detection has increased
due to the use Screening mammography



WHY SCREENING

« High prevalence .

* Improved outcome during asymptomatic period.

« Significant impact on public health.

« Curable early stage.

* It can be detected 3-5 years before it is clinically palpable
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SCREENING MAMMOGRAPHY

Mammography in asymptomatic patients.

Guidelines or screening protocols in each country.

Baseline: >40 years annual .

Till life fime expectancy is > 10 years

In ladies less than 40 years and above 30 years with high risk:
- strong family history

- genefic predispositions ( early onset of breast cancer, male breast cancer). BRCA 1
and BRCA 2 gene mutation.

- 10 year prior to age of diagnosis of first degree relative .
- History of prior radiotherapy
*MRI for high risk patient .
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DIAGNOSTIC MAMMOGRAPHY

Evaluation of breast symptoms and signs

- pain, mass, nipple discharge, skin or nipple retraction or changes.
Before breast surgery ( multifocal, multicenteric, bilateral).

Follow up breast cancer patients: the treated breast.

Work up of patients with metastasis from an unknown primary.
Additional views in screening patients (recalled patient)

Under supervision of radiologist

§
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+ BASIC VIEWS:
1. CRANIOCAUDAL VIEW ( CC VIEW).

Quter and inner

QOuter part |

Inner part |\
Craniocaudal (CC)*

Jsballs 5 Lo Jus G breggt g1 uds
outer JI sles Euny & 5all 98 slilae
walinner part J1 5 s part

@il oAl 1 slsedl s (1 pogterior fat line J1 wal Cigis a3¥



CRANIO-CAUDAL VIEW

o The casette is placed under the breast at
the level of the inframammary fold .

o The breast is then pulled until the
inframammary fold is taut .

o Compression is applied and Xray beam is
directed vertically from above .

o Postero medial aspect should also be
included .
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Pectoralis major

'MLO VIEW).

—

AL OBLIQUE VIEW (

allah *

Upper and lower

Mediolateral oblique (MLO)*




ew to image all of the breast
tissue and the pectoral muscle .

o The C-arm of the mammographic
unit is rotated to 45 degree so that
the cassette is parallel to the
pectoral muscle .

o The film holder is kept high up in the
axillary fossa and the patient s arm
is abducted at the elbow by
80degrees.

o The xray beam enters the breast
from the medial side —compression
is applied to the pectoralis major
muscle .
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Caleification in
upper left breagt

Outer




Caleification
at lower left
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SUPPLEMENTARY VIEWS b s 00

JI s ol fat Il o 00650 Lo U
1. Lateral projections (mediolateral/lateromedial) <! CC view JL breast

2. Extended craniocaudal projection , XCCL - 0300“#'@3%‘0-5

3. Tangential views in palpable masses and in skin (Cad
calcification
4. Spot compression ( asymmetrical breast tissue or
oA go adgaaul Aol —
s SUSpPICIOUS mass ). Q—So %

anlg view 1536y

Llsally 5. Magnification views for calcification.

6. Cleavage view for inner masses.
[nner view )(CCL (S o

il 5 Bt iews U1 st cany CC and MLO U1 o o1 views ¥ J1 Les s o MaImiogram ssuas, 2o s




Spot compression paddie:
Better compression over small area

-The compression device is parallel to the receptor
surface .

-Radiolucent plate that is flat and parallel to the support
table .

- Should match the cassette size
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COMPRESSION VIEW
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MAGNIFICATION VIEW
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Breast Density
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MAMMOGRAMM - DENSITY

!

Subjective assessment of breast density. entirely fatty (far left), scoﬂered areas of
fibroglandular density (second from left), heterogeneously dense (second from
right), and extremely dense (far right).
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MAMMOGRAPHIC ALARMING
Red flage SIGN

e [regular spiculated mass
» Asymmetrical breast density (LyeySlols
« Architectural distortion

fus’rere micro calcification and linear branching
microcalcifiaction

#Skiﬂ and nlpple retraction digtortion J! : digtortion and magg J! ¢y 4!

i : : s el Lt 6 gpeculationg e s
4 Skin thickening -4 gpeculated Mage JI Lol magg s Ls ailly

4# Pathological lymphadenopathy speculations Lee gl 5 sa! Lelsl saills mase

coloY ICSS/)D’O d

Uﬂ) wLm!
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Roun Oval l.obulated Irregular
——

MARGIN 5 guss acopls)

Circumscribed  Microlobulated Obscured ~ Indistinet, Spiculated
ill-defined
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BENlGN MASS &denge magg

# Circumscribed oval or
round mass and may
contain coarse ,pop corn
or benign calcificafion

o)1 or ull Jeswe Mlo 9l CC
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MALIGNANT MASS

Variable shape , irregular
outline ,spiculated and
may contain malignant
pleomorphic or linear
branching calcifications

Denge mage



w

MOGRAMM - MASSES

%4 3

Rounded oval dense 75‘ irregulcr
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magg in @@ right breast
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RADIOLUCENT MASS




FALSE NEGATIVE MAMMOGRAM

« Extremely dense breast .

« Occult on mammogram ( lobular cancer )
* Technical

* Error in interpretation




ALCIFICATION =Rk oF Gancer

lsins 5 Sedimentation aglymas 5 caladl &lsids 1536

/ a0 A ole oyguais oI lateral view 2 (ode <%

« Most calcification are benign . (Milk of calcium , egg shell
,popcorn ,lucent center ,vascular ,suture ,large rod like ( secretory
Jand skin calcification .

DCIS aaysisiy le¥] ole 5 benign as s

cancer Jeais (Sae (aiis diw LS

* Microcalcfication are important as early sign of breast cancer.
« 90% of DCIS appear as microcalcifiaction

+ « Malignant calcification | pleomorphic ,cluster , linear bronchingﬂ)
M’\I\AA/\MM/\I\MI\W
A2 Llw ogn g\ o —

A slue)

lem




NIGN CALCIFICATIONS

Typically Benign

Round

Vascular l'gg.\'hcll

Coarse . .
Milk ol
calcium

| ATEC,

rod-| l L‘C



MMOGRAM - BENIGN
CALCIFICATIONS

. B som\
(a) Rim calcifications;_ Lucent-centered

&and eggshell calcifications have been (b) Round caicifications: Round and

punctate calcifications have been

combined into one category combined into one category

*BWD W

w
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DERMAL
CALCIFICATION

Jb gl el s axilla J1gpllsa Sl sla cads 1)

4% tangential view ,seas S ;Lie 5 gkin
OVAAAAAA




VASCULAR
CALCIFICATION
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Eqg chell calcification

& LUCENT CENTER
CALCIFICATION

Popeorn calcification
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Egg shell , rim calcification



Pop corn calcification

Oval circumgcribed magg with popeorn caleification
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Rod-like calcification

Secretory calcification

chia daladl Lali a8 b F 158 A () 1536Sa
walall o193 caleificationg J! Jgaa ) iy

Vageular caleification
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Milk of calcium layering
on true lateral view
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No Header Info

Lower inner left breagt 0 338 - Qpet gompression caleifiation
magnification view P lcomorpiice

ledsatis caleification 1 ass Lelasis Lasls ol 3sbadl ooa sla



ALL (1)

L1 (%)

No Header Info

Lower inner left breagt Spot compresgion or caleification

magnification view [{01/“

ledsatis caleification 1 ass Lelasis Lasls ol 3sbadl ooa sla



4__’

Set ALE )
g B

(”
plo Hesdagdinkd

1622 pleets

Mo Hesader Info
1024 Dixels




4__’

Set ALE )
g B

(”
plo Hesdagdinkd

1622 pleets

Mo Hesader Info
1024 Dixels




%« Pleomorphic calcification at lower inner left breast
...SUSpIcious




Linear bronching
calcification




—
Cluster of calcification ( at
least S in less than 1cm )

NP




MNoncancerous (bernign)
calcifications

Camncerous (malignamt)
calcifications




Grouped, clustered Linear, branching

Segmental

. e,

Clustered Segmental Regional
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§Fim Technology lpigital Technology




NTAGES OF DIGITAL
MAMMOGRAPHY

Acquired in less than a minute as compared to conventional mammography .
Spot view digital systems are available to help guide breast biopsy .

Superior contrast resolution especially in dense
breast tissues

Offers the possibility of three dimensional breast tomography using relatively low
doses .

conventional film mammography will remain better able to detect subtle tissue
changes such as microcalcifications

In dense breast tissues even digital mammography may overlook some lesions
that are masked by overlying structures. Sensitivity in dense breast 84% and in
fatty breast 98%



I~RADS cagols 0 X

ATEGORY 0 -Need additional Imaging evaluation
[ a5l i UL&Q—Q\Q)VDJ—U %

o CATEGORY | - Negative (No B+M) mm&w%
|—> Benign calcifications or cyst

o CATEGORY (2)Benign finding =Cyst
|—>F|broadenoma follow up every 6 monthe

o CATEGORY 3-Probably benign findings i\_uLobu_J
|~>Blopgg Qs 6 a0y |-é*1—\——>
o CATEGORY 4-Suspicious abnormality

> Biopsy, nipple retraction
o CATEGORY 5 -Highly suggestive of a malignancy

©  Category 6 » proven biopsy 7

sreduction Lulae Jasi Laay 5l regponge J1 5 prognosis J! Lsdses aaas 5 chemo aalis saag s
oS breagt J1 5 very enlarged lymph nodeg Lasie Lay 5o 5/ Mage Lasie [sdiiSI ually QZ
metagtagie of primary breagt cancer origin oS a¢se biopgy Lual W 5 normal



N
AST IMAGING- REPORTING AND DATA SYSTEM

BI-RADS CAT. 0: NEED ADDITIONAL IMAGING &/OR PRIOR MAMMOGRAMS.

CATEGORY 1: Negative-no findings to comment on

CATEGORY 2: Benign finding(s). Normal, with characteristic benign finding(s) on
mammogram

BI-RADS CAT. 3: PROB. BENIGN. INITIAL SHORT-INTERVAL FOLLOWUP SUGGESTED
Has less than 2% risk of malignancy
Recommendation: 6-month protocol



* BI-RADS CAT. 4: have 2-95%chance of malignancy
« CAT. 4 A -LOW SUSPICION OF MALIGNANCY

CAT. 4 B -INTERMED. SUSPIC. OF MALIGNANCY
« CAT. 4 C -MODERATE CONCERN

BI-RADS CAT. 5 : HIGHLY SUGGEST. OF MALIG.-APPROP. ACTION BE TAKEN
Has at least 95%prob. of malignancy. (skin ,nipple changes ,LAP)

BI-RADS CAT. 6 :PROVEN MALIGNANCY.



DICATION FOR BREAST
ULTRASONOGRAPHY

1. Evaluation of palpable breast masses (SOLID /CYST) and asymmetrical
density

2. Evaluation if there are sign of infection, discharge and thickening .
3. Evaluation of abnormalities detected on mammography or MRI.

3. Initialimaging evaluation of breast symptom and signs ( masses,
nipple discharge, ..)_In women under 30 years of age who are not at

high risk for development of breast cancer, ‘ |
m&m&)\__ﬁ Vlew Gou_ol

4. In lactating and pregnant women.

6.Evaluation of palpable mass after mammogram o
bres e %Y =
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INDICATION FOR BREAST
ULTRASONOGRAPHY

4. Evaluation of problems associated with breast implants.

5. Supplement to mammography in dense breast .

6.screening for occult cancers in women.

/. Guidance of breast biopsy and other interventional procedures.

8. Evaluation of axilla



Operator dependent , non invasive
Breast Ulirasound

Imaging Characteristics

size

shape

border definition

infernal echogenicity

posterior enhancement
architectural changes
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e Simple Cysts Wf
— anechoic

— smooth, thin margins
— posterior acoustic
enhancement
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=~Hypoechoic, category 3

Solid Lesions J&eﬁg.n_

e Round or oval shape

e Smooth well defined borders
e gentile lobulations

e oS3l sl 5<s hypoechoie JI

mogt likely s 5 anechoie J! 5 Stan = .
—— —
gl

Figure Z2&



= Category 4 UO\OP%CQ

Solid Mass - Malignant
4 ¢ Irregular shape

and borders
% e« hypoechoic

* Angular margin

* Taller than wide

* Thick echogenic rim
44 * Posferior shadowing

e
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ALIGNANT VS. BENIGN

Enhancement
(shadowing)
category <

Hyperechaocic
Hirm
& Tyt
Ecge
Ariface
FPoste nor Fostsrior
Shadows

Enhancemenn




+ . :
Iregular spiculated hypoechoic mass
at 6 :00 position of the right breast

Operator dependent
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