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Breast Imaging 
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Breast cancer is the most frequent non-skin 

cancer diagnosis in women, with an estimated 

192,370 new cases in 20091.  Knowing what 

diagnostic imaging tests are available, which test to 

order when, and what to do with the results 

presents a challenge to the primary care practitioner.  

This chapter reviews three key concepts regarding 

breast imaging: 

 

1. There are certain relatively widely accepted 
rules about how to screen asymptomatic 
women, and how to image symptomatic 
women. 

2. Mammography is the mainstay of diagnosis, 
frequently supplemented by ultrasound, 
with MR playing a minor role. 

3. Careful follow-up and handoff of the patient 
is critical for optimal patient care. 

 

 

RULES TO GUIDE BREAST IMAGING 
 
There are a few relatively widely accepted rules 

regarding breast imaging that are  helpful to know 

when ordering imaging studies.  Breast imaging 

studies may be divided into screening and 

diagnostic exams, and the rules differ for these two 

categories of exams.  This chapter first covers 

screening studies, done on asymptomatic patients to 

detect possible breast cancer.  It then discusses 

diagnostic studies. 
 

Screening studies 
Screening studies are usually chosen for a 

combination of factors including relatively low cost 

and high sensitivity: the screening test should pick 

up as much disease as possible, with the idea that 

subsequent studies will provide more specif icity 

regarding the diagnosis. 

Screening mammography  

Mammography remains the king of breast 

imaging (Figure 1).  It has been shown in multiple 

trials to reduce mortality in the screened population 

by about 30%2ȭɯɯ(ÛɀÚɯÛÏÌɯÉÌÚÛɯÚÊÙÌÌÕÐÕÎɯÛÌÚÛɯÞÌɯÏÈÝÌȭɯɯ

That being said, it has problems as a screening test: 

it is relatively insensitive, it involves ionizing 

radiation, it is at least somewhat painful for most 

women, and it can be inconvenient.  It also results in 

a fair number of false positives, causing a lot of 

needless worry on the part of patients and driving 

up the costs of medical care.  If we had some 

alternate method of early diagnosis ɬ for example, a 

serum test for tumor markers ɬ this would be a great 

ÈËÝÈÕÛÈÎÌȭɯɯ3ÏÐÚɯÔÈàɯÏÈ××ÌÕȮɯÉÜÛɯÐÛɯÏÈÚÕɀÛɯàÌÛȮɯÚÖ 

we continue to do mammography.  

General recommendations are that women have 

screening commencing at age 40, and continue as 

long as life expectancy is at least ten years3.  For 
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patients who have had a mother, sister, 

grandmother, or aunt diagnosed at a young age 

(prior to 40) with breast cancer, it is generally 

accepted that screening should begin at an age 

earlier than 40.  One commonly used rule is to start 

screening at 5 years prior to the age of diagnosis of 

cancer in the relative. 

Note that a screening mammography report will 

usually contain one of two recommendations: 1) a 

recommendation to return for an annual screening 

mammography in one year, if the study is normal; 

or 2) a recommendation for additional imaging 

studies if the screening study is abnormal (see 

below).  Usually, the additional imaging study is 

either additional mammography, with, for example, 

spot compression or magnification views, or 

ultrasound evaluation.   It is uncommon to proceed 

directly to biopsy on the basis of a screening study.  

 
 
 

 
Figure 1.  Normal digital screening mammogram, mediolateral oblique (MLO) views.  Modern digital mammography 
technique shows exquisite detail of breast tissue allowing screening for malignancy.  Note the inclusion of the pectoralis 
muscle along the posterior margin of the study.  Screening mammography usually includes both bilateral mediolateral 
oblique views (shown) and craniocaudal views (not shown). 
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Screening MRI  

MR is more sensitive than mammography in th e 

detection of breast cancer.  The generally accepted 

sensitivity for MRI is over 90%, but it will miss small 

cancers or areas of DCIS4.  There are two major 

problems with breast MR, however: 1) specificity is 

only in the 50-70% range secondary to false positives 

from fibroadenomas and other benign lesions, and 

2) cost.  The false positives necessitate either biopsy 

or follow -up MR, both of which are also costly.  

However, because of the increased sensitivity of MR 

compared to mammography, there are multipl e 

organizations, including the American Cancer 

Society, that advocate screening MRI for patients 

with a 20 ɬ 25% lifetime risk of breast cancer5.  

Patients will generally fall into this high risk 

category if they have a breast cancer gene (BRCA1 

or BRCA2), or if they have close relatives with breast 

cancer.  There are several online calculators which 

will allow precise determination of cancer risk , for 

example at: http://www.cancer.gov/bcrisktool/ . 

 

 

 
Figure 2.  Abnormal screening mammogram, prompting recall of the patient for a diagnostic mammogram with additional 
views showing normal tissue.  A.  Screening mammogram from 7-23-07 is normal.  B.  ¢ƘŜ ǇŀǘƛŜƴǘΩǎ ƭŜŦǘ ŎǊŀƴƛƻŎŀǳŘŀƭ ǾƛŜǿ 
from 7-24-08 shows an apparent developing mass in the inner aspect (arrow).  C.  Spot compression study shows no 
discrete mass but normal, although dense, breast tissue.  D.  Follow-up mammogram study of 8-3-09 is normal.

http://www.cancer.gov/bcrisktool/
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Figure 3.  Abnormal screening mammogram, prompting recall of the patient for a diagnostic mammogram with additional 
views prompting biopsy.  A.  Screening cradiocaudal mammogram shows a small, dense cluster of calcifications (arrow).  
The patient was recalled for a diagnostic mammogram.  B.  Spot magnification craniocaudal mammogram better shows 
these calcifications (arrow), which demonstrate variable size.  Stereotactic needle biopsy was performed, and the pathology 
interpretation was an involuted fibroadenoma and focal ductal hyperplasia without atypia. 
 

 

Screening ultrasound  

Ultrasound is presently not routinely used  as a 

screening study, although the modality is 

undergoing evaluation as an adjunct (or possible 

replacement) to mammography, particularly in 

patients with dense breasts6  7. 

 

 
Diagnostic Studies 

Screening mammography is done on asymptomatic 

patients with no known imaging abnormality. 

Diagnostic mammography is performed when there is 

either an abnormality on a screening examination 

(also known as a callback) or the patient has 

symptoms.  Ultrasound and MR may also be used as 
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diagnostic studies, and again this usually occurs 

either because of an abnormal screening 

examination or patient symptoms.  

 

Abnormal screening studies resulting in diagnostic 

studies  

Nowadays, most radiology departments handle 

callbacks internally, with the department notifying 

the patient that additional evaluation is necessary.  If 

the results of that additional evaluation are clearly 

benign (Figure 2), then the patient returns to a 

yearly screening schedule.  If the results of the 

additional evalu ation are not clearly benign, it may 

be necessary to proceed with biopsy (Figure 3).  

Ordering of studies and the decision to proceed with 

ÉÐÖ×ÚàɯÚÏÖÜÓËɯÎÌÕÌÙÈÓÓàɯÍÖÓÓÖÞɯÛÏÌɯÙÈËÐÖÓÖÎÐÚÛɀÚɯ

recommendations. 

 
 
 

 
Figure 4.  Infiltrating ductal carcinoma in a 39 year old woman with a breast mass found at breast self examination.   
A.  Right mediolateral oblique (MLO) diagnostic mammogram is normal.  B.  Left MLO diagnostic mammogram 
demonstrates a large, dense mass (arrow).
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Figure 5.  Infiltrating ductal carcinoma in a in a 75 year old woman with a palpable lesion found at clinical breast 
examination.  A.  Craniocaudal mammogram spot compression views (following initial full field exam) shows a subtle lesion 
of the right breast by the radio-opaque marker.  B.  Breast ultrasound demonstrates a hypodense, shadow-casting, irregular 
lesion (arrows) worrisome for malignancy.  Biopsy revealed infiltrating ductal carcinoma.

Breast lump or focal pain, age > 35 

Generally speaking, lumps and focal pain should 

be worked up in a similar fashion.  Lumps found at 

clinical breast examination (CBE) or breast self 

examination (BSE) are both evaluated using the 

same algorithm, although lumps found at CBE are 

more likely t o be malignant than those found at BSE3.  

For patients over the age of 35 with a lump or 

focal pain, mammography sho uld be performed first 

(Figure 4), with ultrasound to follow if necessary 

(Figure 5)8.  The mammogram should be scheduled 

ÈÚɯÈɯɁËÐÈÎÕÖÚÛÐÊɂɯȹÕÖÛɯÈɯɁÚÊÙÌÌÕÐÕÎɂȺɯÚÛÜËàȮɯÈÕËɯÛÏÌɯ

technologist will typically put a radiographic 

marker at the location of the palpable lump or area 

of maximum pain.  If the palpable abnormality is 

subtle on clinical exam, particularly if the patient 

cannot feel the abnormality herself, it is best to mark 

ÛÏÌɯ×ÈÛÐÌÕÛɀÚɯÉÙÌÈÚÛɯÈÛɯÛÏÌɯÛÐÔÌɯÖÍɯÛÏÌɯ×ÏàÚÐÊÈÓɯ

examination, prior to sending the patient for 

imaging.  This way, the technologist will know 

where to place the radiographic marker.  The 

mammogram should include both bre asts if the 

asymptomatic breast has not undergone 

mammography in the past year.  

If the mammogram fails to show, or does not 

adequately characterize, an explanatory lesion at the 

location of the palpable abnormality or focal pain, 

the patient will typically  proceed to ultrasound 

(Figure 5).  The ultrasound study is done because 

ultrasound will demonstrate some malignant lesions 

that escape detection on mammography, and 

ul trasound may better demonstrate some lesions 

which are poorly demonstrated on mammograms . 
 


