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BREAST CANCER

• More than 3% will die from the disease.

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



BREAST CANCER IN JORDAN

Trend  number of female breast cancer 2000- 2011, Jordan
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BREAST CANCER IN JORDAN

• Distribution of female breast cancer by Summary 
Stage , 2011
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Our ultimate 
goal.. 

• is to decrease mortality from breast cancer

How?
• Finding small breast cancer before they are clinically 

evident  .treatable if early detected

By: 

• 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.



 Mammography is the  cornerstone of breast imaging .

 Is the process of using low-energy X-rays (usually around 
30 kVp)

 Tomosynthesis (3D multi slices )and contrast enhanced 

mammogram play a major role in early detection of breast cancer. 

 There are several breast imaging modalities available  such as 

Ultrasound, ,Digital Mammography ,MRI and PEM .

https://en.wikipedia.org/wiki/X-ray
https://en.wikipedia.org/wiki/X-ray
https://en.wikipedia.org/wiki/X-ray
https://en.wikipedia.org/wiki/Peak_kilovoltage


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.



PROCEDURE

• The breast is compressed using 
a dedicated mammography 
unit.

•  Parallel-plate compression 
evens out the thickness of 
breast tissue to increase image 
quality by reducing the 
thickness of tissue that x-rays 
must penetrate, decreasing 
the amount of scattered 
radiation ( as scatter degrades 
image quality), reducing the 
required radiation dose, and 
holding the breast still 
(preventing motion blur).

https://en.wikipedia.org/wiki/Biological_tissue
https://en.wikipedia.org/wiki/Motion_blur


COMPRESSION PADDLE

(i) Decreases the thickness of the breast , thus reduces the  scattered 
radiation –improves the contrast .

(ii) Decreases the kinetic blur .

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

(iv) Makes breast thickness uniform in film density.

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

(vi)

Separates the super imposed breast lesions

.
(vii)Reduces radiation dose to the breast tissue .



INDICATIONS
 Screening of asymptomatic women

 Screening of high risk women (eg:BRCA gene )

 Follow up of patients after mastectomy of same and  

opposite breast / same breast with implant .

 Investigations of benign breast diseases with

eczematous skin,nipple discharge , skin thickening .

 Investigation of a breast lump

 Investigation of occult primary with secondary mets.

 Male breast evaluation .



Risk Assessment

Gravida

Breast feeding

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

  

    



INDICATIONS FOR MAMMOGRAPHY

Mammography

Diagnostic Screening 

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



SCREENING MAMMOGRAPHY

• Mammography in asymptomatic patients.

• Guidelines or screening protocols in each country.

• Baseline: >40 years  annual .

• Till life time expectancy is > 10 years 

• In ladies less than 40 years and above 30 years with high risk:

 - strong family history 

 - genetic 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 .



DIAGNOSTIC  MAMMOGRAPHY

1. Evaluation of breast symptoms and signs

 - pain, mass, nipple discharge, skin or nipple retraction or changes.

2. Before breast surgery ( multifocal, multicenteric, bilateral).

3. Follow up breast cancer patients: the treated breast.

4. Work up of patients with metastasis from an unknown primary.

5. Additional views in screening patients (recalled patient)

6. Under supervision of radiologist 



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

Outer and inner 



CRANIO-CAUDAL VIEW

 The casette is placed under the  breast at 

the level of the  inframammary fold .

 The breast is then pulled until the  

inframammary fold is taut .

 Compression is applied and Xray  beam is 

directed vertically from  above .

 Postero medial aspect should also  be 

included .







2. MEDIOLATERAL OBLIQUE VIEW ( MLO VIEW).

Upper and lower 



MEDIOLATERAL OBLIQUE VIEW

 Best view to image all of the breast  
tissue and the pectoral muscle .

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

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

 The xray beam enters the breast  
from the medial side –compression  
is applied to the pectoralis major  
muscle .







SUPPLEMENTARY VIEWS

1. Lateral projections (mediolateral/lateromedial)

2. Extended craniocaudal projection , XCCL .

3. Tangential views in palpable masses and in skin 

calcification  .

4. Spot compression magnification views( calcifaction 

or suspicious mass ).

5. Cleavage view  for inner masses.



COMPRESSION VIEW



MAGNIFICATION VIEW



BREAST COMPOSITION



MAMMOGRAMM - DENSITY

Subjective assessment of breast density. entirely fatty (far left), scattered areas of 
fibroglandular density (second from left), heterogeneously dense (second from 

right), and extremely dense (far right). 



MAMMOGRAPHIC ALARMING  
SIGN

• Irregular spiculated mass

• Asymmetrical breast density 

• Architectural distortion 

• Clustered micro calcification ,pleomorphic and linear 
branching microcalcifiaction

• Skin and nipple retraction 

• Skin thickening  

• Pathological lymphadenopathy



MASS 
 

Shape

MARGIN

MARGIN



BENIGN MASS 
Circumscribed oval or 
round mass and  may 
contain coarse ,pop corn  
or benign calcification 



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



MAMMOGRAM - MASSES

Rounded                                       oval    dense                                 irregular 

spiculated  dense



RADIOLUCENT MASS



FALSE NEGATIVE MAMMOGRAM 

• Extremely dense breast .

• Occult on mammogram ( lobular cancer )

• Technical 

• Error in interpretation 



CALCIFICATION 

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

• Microcalcfication are important as early sign of breast cancer.

• 90% of DCIS appear as microcalcifiaction .

• Malignant calcification ( pleomorphic ,cluster , linear branching )



BENIGN CALCIFICATIONS



MAMMOGRAM – BENIGN 
CALCIFICATIONS 

(a) Rim calcifications: Lucent-centered 

and eggshell calcifications have been 
combined into one category

(b) Round calcifications: Round  and 

punctate calcifications have been 
combined into one category.



DERMAL 
CALCIFICATION 



VASCULAR 
CALCIFICATION 



LUCENT CENTER 
CALCIFICATION



Egg shell , rim calcification



Pop corn calcification 



Secretory calcification 



Milk of calcium  layering 
on true lateral view



HIGHER PROBABILITY OF MALIGNANCY







• Pleomorphic calcification at lower inner left breast 
…suspicious 



Linear branching 
calcification



Cluster of calcification ( at 
least 5 in less than 1cm )





BREAST 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.



INDICATION 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. Initial imaging 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, 

4. In lactating and pregnant women.

6.Evaluation of palpable mass after mammogram 



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.

7. Guidance of breast biopsy and other interventional procedures.

8. Evaluation of axilla 



Operator dependent , non invasive
Breast Ultrasound

Imaging Characteristics
size
shape

border definition
internal echogenicity

posterior enhancement
architectural changes



• Simple Cysts
– anechoic

– smooth, thin margins
– posterior acoustic 
enhancement



Solid Lesions - Benign
• Round or oval shape

• Smooth well defined borders 

• gentile lobulations



Solid Mass - Malignant
• Irregular shape
 and borders
• hypoechoic
• Angular margin
• Taller than wide
• Thick echogenic rim
• Posterior shadowing



MALIGNANT VS. BENIGN



Irregular spiculated hypoechoic mass 
at 6 :00 position of the right breast



HYSTEROSALPINGOGRAPHY

• Is a fluoroscopic examination of the uterus and 
fallopian tubes commonly used in infertility or 
recurrent spontaneous abortion .

• It evaluates shape of the uterus ,  openinning of the 
tubes and if there is any scarring in the uterus.



•  (HSG):   

 Indications: Infertility, tubal patency evaluation, uterine abnormalities.  

 Technique: 

Injection of contrast material (NICM) DAY  8-12 OF the cycle into the uterine 
cavity and fallopian tubes.   

 Advantages: Non-invasive, can assess tubal patency and uterine anatomy.   

Limitations: May cause discomfort, can lead to allergic reactions.



CONTRAINDICATION 

• Pregnancy

• Infection 

• Recent uterine or tubal surgery.

• Contrast allergy.



COMPLICATION 

• Pain 

• Infection 

• Bleeding 

• Contrast media allergy .



• Bilateral free 

peritoneal spillage 





BILATERAL HYDROSALPINX





BICORNUATE UTERUS





CONTRAST FILLING DEFECT 
FIBROID



PELVIC ULTRASOUND IN FEMALE

• Indication : 

Menstrual irregularity  ,pelvic pain , ovarian mass ,fibroid and endometriosis

Advantages:

Non invasive ,cost effective  and excellent for evaluating pelvic anatomy .

Disadvantage :operator dependent  , limitation in obese may not detect 
subtle endmetriosis 



ULTRASOUND 

• Trans abdominal and trans vaginal ultrasound :

• TAU : Using  3.5 -5MHZ curved transducer  , 
wide field of view with full urinary bladder ?? 
To displace the bowel , acoustic window .



OVARIES 



OVARIES • Medial to external iliac artery in the 
ovarian fossa.

• Anterior to internal iliac artery .

• Central echogenic stroma with 
peripheral anechoic follicle (3-4 mm).

•  size 3x2x1 cm .

• Fallopian tube normally not seen on 

US , but seen in hydro salpinx or 
surrounding ascites.



SIMPLE  OVARIAN CYST



PCO



UTERUS • Normally 3x5x7 cm .

• Consists of endometrium , junctional 
zone and myometrium .

• Endometrium appearance 
according to phase of menstrual 
cycle , so at mid cycle ( follicular 
phase )it has three layer 

• appearance .its more homogenous 
later (at menstrual phase) with thin 
hyperechoic line .



Luteal phase with 
increased 
echogensity 





CT SCAN 

• Decreased soft tissue resolution so 
less often used.

• Used to assess calcified leiomyoma 
and calcified lymph node.

• partially distended bladder.

• NECT and CECT ( 100-120 ml NICM)









CALCIFIED FIBROID



MRI IN FEMALE IMAGING 
• Indication :

Endometriosis  , pelvic pain ,ovarian mass , fibroid and adenomyosis .

Advantage :

Excellent soft tissue contrast ,detailed pelvic anatomy and non invasive.

Disadvantage :

Metallic implant , expensive and time consuming .

Contraindication :

Claustrophobia metallic implant and first trimester of pregnancy??







MRI

• Better soft tissue resolution .

• Staging in cancer.

• Characteristic feature of pelvic mass.

• Pelvic lymphadenopathy

• Evaluation for congenital anomaly.  

• Pelvic pain in pregnancy.



UTERINE FIBROID



SIMPLE RIGHT OVARIAN CYST 



THANK YOU
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