MODULE 3-NORMAL SONOGRAPHIC BREAST ANATOMY

Normal sonographic anatomy – zones
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Source unknown. All reasonable efforts have been taken to identify the copyright owner of this material. If you are the copyright owner or know who they are, please contact copyright@unisa.edu.au’.
A. The premammary zone (skin and overlying breast fat) 

B. The mammary zone (fibroglandular tissue) 

C. The retro-mammary zone (predominantly fat and the muscles of the chest wall) 
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Normal sonographic anatomy – before atrophy begins
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Stavros, A. Thomas 2004, Breast ultrasound, 1st edition, Lippincott Williams & Wilkins, page 62 Figure 
4-5 C.

This is an example of the mammary zone before atrophy has begun to deepen the indentations between Cooper's ligaments. At the anterior point in the anterior mammary fascia (arrow), the fascia is continuous with Cooper's ligaments (arrowheads). 
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Normal sonographic anatomy – early atrophy 
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Stavros, A. Thomas 2004, Breast ultrasound, 1st edition, Lippincott Williams & Wilkins, page 63 Figure 
4-6 B.

This is an example of early atrophy between Cooper's ligaments. Note that the indentations between the points (arrows) at which the anterior mammary fascia (arrowheads) is continuous with Cooper's ligaments have deepened. 
Also note that the isoechoic tissue that represents glandular tissue and lobules is more prominent in the base of Cooper's ligaments than elsewhere because TDLUs that lie at the base of Cooper's ligaments atrophy more slowly than do TDLUs between Cooper's ligaments.
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Normal sonographic anatomy – greater degree of atrophy 
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Stavros, A. Thomas 2004, Breast ultrasound, 1st edition, Lippincott Williams & Wilkins, page 63 Figure 
4-7 B.

With greater degrees of atrophy (often after subsequent full-term pregnancies), there is a greater degree of atrophy and greater indentation between the points of continuity of the anterior mammary fascia with Cooper's ligaments (black arrows).  

In this image, a greater degree of atrophy between the points of attachment of Cooper's ligaments (arrows) is evident. The TDLUs have atrophied too much to be sonographically visible, except for one (*) at the base of a Cooper's ligament. In this case, no TDLUs entrapped within Cooper's ligaments are visible.
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Normal sonographic anatomy – end stages of atrophy 
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Stavros, A. Thomas 2004, Breast ultrasound, 1st edition, Lippincott Williams & Wilkins, page 64 Figure 
4-8 B.

In the end stages of atrophy, the residual hyperechoic mammary zone may be very thin or even absent, leaving only fat, ducts of variable prominence, and Cooper's ligaments. Virtually all of the remaining TDLUs are entrapped within Cooper's ligaments. Most will be too atrophic to be sonographically visible. 
This patient has undergone a great deal of atrophy. The residual hyperechoic interlobular stromal fibrous tissue within the mammary zone (arrowheads) is very thin. Neither ducts nor TDLUs are sonographically demonstrable. Only interlobular stroma, fat, and Cooper's ligaments (arrows) are sonographically visible.
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Normal sonographic anatomy – extensive atrophy 
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Stavros, A. Thomas 2004, Breast ultrasound, 1st edition, Lippincott Williams & Wilkins, page 68 Figure 

4-10 A and  B.

The breast has undergone extensive atrophy of parenchymal and stromal fibrous elements and is now composed entirely of fat.
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Normal sonographic anatomy – spectrum of echogenicities 
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Stavros, A. Thomas 2004, Breast ultrasound, 1st edition, Lippincott Williams & Wilkins, page 71 Figure 

4-14
There is a continuous spectrum of echogenicities within the breast from purely hyperechoic interlobular stromal fibrous tissue (left upper) to purely isoechoic glandular tissue (right lower). Most patients have a mixture of the two tissue types (middle) rather than purely hyperechoic or purely isoechoic mammary zones.

In patients with mixed echogenicity, the isoechoic tissues are generally present in the anterior half of the mammary zones because the isoechoic tissues represent the lobular elements of the breast, which are most numerous anterior to the lobar duct.
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Normal sonographic anatomy – spectrum of echogenicities = HYPERECHOIC FIBROUS TISSUE
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Stavros, A. Thomas 2004, Breast ultrasound, 1st edition, Lippincott Williams & Wilkins, page 72 Figure 

4-16
This patient had a homogeneously dense brest caused by purely hyperechoic fibrous tissue. 

Such an appearance is much more common than is the appearance of purely isoechoic glandular tissue. 

In most cases, there is no identifiable underlying cause, and this is simply a manifestation of the patient's genetic makeup
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Normal sonographic anatomy – spectrum of echogenicities   = ISOECHOIC GLANDULAR TISSUE
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Stavros, A. Thomas 2004, Breast ultrasound, 1st edition, Lippincott Williams & Wilkins, page 72 Figure 

4-15 B
Such an appearance is most likely to occur in patients who are in their late teens or early 20s and undergoing a phase of rapid lobular proliferation, during the last trimester of pregnancy, during lactation, or while undergoing replacement hormone therapy with high progesterone components.
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Normal sonographic anatomy-asymmetry of fibrous breast tissue
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Stavros, A. Thomas 2004, Breast ultrasound, 1st edition, Lippincott Williams & Wilkins, page 100 Figure 

4-74 B
Split-screen mirror-image scans of the right and left axillary segments obtained in a radial plane show much thicker fibroductal tissue on the right, in the area of mammographic asymmetric density, than in the mirror-image location on the left. 
Split-screen mirror-image scanning is important when mammographic asymmetries are believed to be caused by normal breast tissue. The axillary segment of the breast is the most common location for accessory breast tissue.
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Normal sonographic anatomy – Entrapped fat 
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Stavros, A. Thomas 2004, Breast ultrasound, 1st edition, Lippincott Williams & Wilkins, page 79 Figure 

4-34 A
This image of the breast shows a mixture of fibroglandular elements and fatty lobules . 
Some fat lobules are completely surrounded by echogenic fibrous tissue in all planes (arrows). In such cases, orthogonal views are not helpful, and additional techniques are necessary to distinguish the structure from a solid nodule such as a fibroadenoma. (see next image)
Normal sonographic anatomy – Entrapped fat 
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Stavros, A. Thomas 2004, Breast ultrasound, 1st edition, Lippincott Williams & Wilkins, page 80 Figure 

4-36
Split-screen images of the entrapped fat lobule show it to be more than 50% compressible, indicating that it is composed of fat and is either a fat lobule or a lipoma, not a fibroadenoma or carcinoma. 
Some fibroadenomas compress as much as 15% to 25%, but generally speaking, fibroadenomas will not compress more than 30%. 
It is uncommon for malignant nodules to compress more than 15%. 
This is the entrapped fat lobule shown in the image at the right.
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Normal sonographic anatomy – mammary duct branches 
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Stavros, A. Thomas 2004, Breast ultrasound, 1st edition, Lippincott Williams & Wilkins, page 83 Figure 

4-43.

In this patient, several orders of mammary duct branches are visible within the background of hyperechoic fibrous tissue (nipple to left). Note that the ducts appear to be 2 to 3 mm in diameter, larger than their true size.
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Normal sonographic anatomy – TDLU 
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Stavros, A. Thomas 2004, Breast ultrasound, 1st edition, Lippincott Williams & Wilkins, page 90 Figure 

4-56.

This patient is an example of the exception to the rule that terminal ductolobular units (TDLUs) are seldom demonstrable when surrounded by fat of equal echogenicity. There are several sonographically demonstrable TDLUs.
 The long axis of the anterior and posterior lobules is oriented in the anteroposterior (AP) axis. Note that the anterior TDLUs (arrowheads) have long, extralobular terminal ducts, and are thus “taller” than posterior lobules (arrows). 
Note also that some of the lobules are terminal lobules (*) that lie at the end of the duct. Terminal lobules lie in a horizontal plane and are wider than tall. 
Most breast cancer arises within the lobule, and the shape of the lobule in which the cancer arises affects the shape of the cancer early in its course. 
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Normal sonographic anatomy – TDLU 
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Stavros, A. Thomas 2004, Breast ultrasound, 1st edition, Lippincott Williams & Wilkins, page 90 Figure 

4-58.

The shape of terminal ductolobular units varies greatly from patient to patient, from breast to breast, and even within different parts of the same breast.

Some TDLUs have short, extralobular terminal ducts and thus have a rounded appearance.
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Normal sonographic anatomy – The lactating breast
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de Paredes, Ellen Shaw 2007, Atlas of mammography, 3rd Edition, Lippincott Williams & Wilkins, page 648 Figure 17.29

This patient is a 32-year-old woman with no family history of breast cancer who is 2 months postpartum and who presents with a firm right breast mass. 
Ultrasound and mammography showed accessory breast tissue, stimulated by breastfeeding.
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Normal sonographic anatomy – The lactating breast
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Viewed on 25th April 2010-05-28<http://www.ultrasound-images.com/breast.htm>
This ultrasound image shows prominent and dilated mammary ducts in the lactating breast. The ducts are seen as tubular hypoechoic structures, which widen as they approach the nipple
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 Source unknown. All reasonable efforts have been taken to identify the copyright owner of this material. If you are the copyright owner or know who they are, please contact copyright@unisa.edu.au’.
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