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The Natural Human Breast

* The Milk Line (The beginning)

e Structural Non-Mammary Components
* Connective Tissue
* Adipose Tissue
e Vascular and Lymphatics

* The Mammary Gland
e Qutlet Ostea (Nipple)
* Ducts and Lobes (Collecting System)

 THE TDLU (The Key Structure)
e Structure and function
* Menstrual Cycle
* Life Cycle
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FROM PLACODE TO EARLY
DEVELOPMENT

10 FIGURE 7 Human mammary gland development. The
mammary glands arise as condensations along the milk lines.
This image shows the primitive milk bud from a human femsy

15 FIGURE 8 Human neonatal mammary gland (subgross).
Early development of the human mammary gland is shown
here in & subgross of a necnatal gland with the nipple and
growing mammary struciure. Note how muldple lactiferous

ducis supply separaie Iuhul.ci

B 2014 MedicineMet, Inc.






Presenter
Presentation Notes
The female breasts are highly mobile and change shape with movenents of the rest of the body.

With the arms down, the breasts are more dependent on the anterior chest. Lifting the arms and/or extending the back lifts the breasts which are attached by collagen strands to connective tissue in the dermis anteriorly and to the pectoral fascia posteriorly. These collagen bundles run through the breast tissue and invest the parenchymal elements (ducts and glandules = lobules). Among other functions this connective tissue protects the mammary parenchyma (the ducts and lobules) and helps to suspend the breast in its position on the anterior thorax (the so-called 'suspensory ligaments of Astley Cooper'. NB this connective tissue is not like true ligaments found elsewhere in the body).

(I took these pictures at a photography workshop on lighting the nude. Ellie, the model, told me her agency think she ought to lose a pound or to of weight. I was shocked...).


Sir Astley Paston Cooper. Steel engraving after the portrait by Sir
Thomas Lawrence.
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Red Wax Anatomy of Ducts
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WELLINGS AND JENSEN
SUBGROSS SECTIONS

J Natl Cancer Inst. 1975 Aug;55(2):231-73.

An atlas of subgross pathology of the human breast with special reference
to possible precancerous lesions.
Wellings SR, Jensen HM, Marcum RG.

PMID: 169369


https://www.ncbi.nlm.nih.gov/pubmed/?term=wellings+sr+and+Jensen+and+atlas
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wellings%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=169369
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jensen%20HM%5BAuthor%5D&cauthor=true&cauthor_uid=169369
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marcum%20RG%5BAuthor%5D&cauthor=true&cauthor_uid=169369

An Atlas of Subgross Pathology of the Human Breast With Special Reference to Possible

Precancerous Lesions " °
S. R. Wellings,* H. M. Jensen,® and R. G. Marcum *

SUMMARY—One hundred ninety-six whole human breasts
were examined by a subgross sampling technique with histo-
logic confirmation. The method permitted the enumeration and
identification of essentially all the focal dysplastic, metaplas-
tic, hyperplastic, anaplastic, and neoplastic lesions. Of the
196, 119 were suitable for complete quantitative morphologic
analysis of the focal lesions by type. They consisted of 67
breasts obtained by autopsy, 29 cancerous breasts obtained by
mastectomy, and 23 contralateral to those with cancer. All le-
sions, photographed subgrossly, were subsequently confirmed
and correlated histologically. Morphologic evidence supported
the hypothesis that most lesions traditionally grouped as
mammary dysplasia or fibrocystic disease, including apocrine
cysts, sclerosing adenosis, fibroadenomas, various forms of
lobules (sclerotic, dilated, hypersecretory, hyperplastic, atypi-
cal, or anaplastic), ductal carcinoma in situ (DCIS), and lobu-
lar carcinoma in situ (LCIS), arose in terminal ductal-lobular
units (TDLU) or in the lobules themselves. A probable excep-
tion was papilloma of ducts larger than terminal ones. Isolated
foci of DCIS within the TDLU were seen in 409% of cancerous
breasts, which indicated that the disease often was multifocal.
Of the contralateral breasts, the 609, with clinical cancer con-
tained such lesions, and data were in accord with the clinically

J Natl Cancer Inst. 1975 Aug;55(2):231-73.

This study originated 7 years ago as a search for pre-
cancerous lesions in the human breast. From the outset,
the rationale was based on our prior experience with ro-
dent models. In these systems, the study of wholemounts
permits the recognition and quantification of focal le-
sions that stand out from the background appearance of
the mammary gland. The most famous rodent lesion is
the hyperplastic alveolar nodule(s) (HAN) first described
by Apolant in 1906 (/) and again by Haaland in 1911
(2). The HAN was proved to be preneoplastic by direct
experimental means; its presence is partly the result of
activity of the mammary tumor virus (MTV), and it is
probably a site of MTV synthesis (3-5). In the mouse,
HAN have at least six additional properties relevant to
the human problem (6-I4): 1) I-PA are much more
common in strains that have a high incidence of mam-
mary cancer than in those with low incidence, 2) they
increase in number with age, 3) they show variable de-
grees of independence from the hormones that support
and maintain normal mammary gland growth and de-
velopment, 4) they are lobulo-alveolar, 5) they are large
enough to be visible at low powers (2-4X) of the dis-
secting microscope and at times with the unaided eye,

An atlas of subgross pathology of the human breast with special reference to possible precancerous

lesions.
Wellings SR, Jensen HM, Marcum RG.
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Presenter
Presentation Notes
The nipple is important for any understanding of human breast biology as it lies at the site of the breast bud on the milk line. All ductal-glandular breast tissue is connected to the nipple via the collecting systems. Within the papilla there is a bundle of major ducts(the central duct bundle) which communicate with the skin surface anteriorly and ramify posteriorly and outwards towards the periphery of the breast. These ducts branch and rebranch, ending in terminal ducts which give rise to the lobules (glandules) which are the fundamental elements of the breast parenchyma.

The papilla is the small projecting hill of tissue in the centre of the nipple-areola complex.

Many bundles of smooth muscle in the connective tissue of the papilla and areola are responsible for its erectile properties.
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NORMAL HUMAN BREAST
SUBGROSS
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NORMAL ADULT







TDLU

ACINUS

1TD

LOBULE

FIGURE 8

Diagram of Terminal Ductal Lobular Unit {TDLU). ETD: Extralobular Termina! Duct. ITD:
Intralobular Terminal Duct, which is the axial core of the lobule. A: Acinus (or alveolus ar
ductule).




Subgross and Functional Histology
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FIGURE 8

Diagram of Terminal Ductal Lobular Unit {TDLU). ETD: Extralobular Termina! Duct. ITD:
Intralobular Terminal Duct, which is the axial core of the lobule. A: Acinus (or alveolus ar
ductule).







FOUR “TYPES” OF TDLU
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Presentation Notes
Figure 9: The Heterogeneity of Adult Human TDLU:  
The human adult mammary gland is composed of a variety of lobules. The low magnification image shows a variety of lobular sizes and configurations that can be classified according to area occupied by lobules, number of acini per lobule and number of nuclei per lobule (graphs). Representative lobular types are seen. The H & E stained images of lobules representative of types 1 to 4 in human breast. Lobular area distinguishes between lobules types 2, 3 and 4 (*P ≤0.0001) but not between undifferentiated types 1 and 2. Acinar count per lobule distinguishes lobule types into type 1 (green) with~ 10 ± 4 acini per lobule, type 2 (yellow) as ~35 ± 5 acini per lobule, type 3 (pink) as approximately 114 ± 10 acini per lobule and type 4 (blue) based on secretory morphology. Number of nuclei per lobule quantitated for lobular types 1, 2 and 3 (*P ≤0.002) are significantly different. Scale Bar=200um. (Graphs: Reprinted from Breast Cancer Res. , 16:R31, Jindal S, Gao D, Bell P, et al., Postpartum breast involution reveals regression of secretory lobules mediated by tissue-remodeling. 2014,  with permission from Biomed Central)
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Human Menstrual Cycle

Proliferative phase
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Presentation Notes
Figure 13: The Microscopic Anatomy of Human Menstrual Cycle: 
Human mammary gland is sensitive to the menstrual cycle hormonal milieu. Representative H&E images of breast lobules are seen in proliferative (follicular) and secretory (luteal) phase of menstrual cycle. During the proliferative stage there is acinar clustering with less distinguished epithelial and myoepithelial cells, sparse stromal immune cell infiltration with condensed stroma. During the secretory phase, acini have extensive myoepithelial cell vacuolization, increased immune cells with stromal edema. Scale bar 100 um 
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MAMMARY NATURAL HISTORY:
Ageing

FIGURE 11

Diagram illustrating the natural history of a normal human mammary lobufe which
progresses from premenarche (upper left) through the reproductive years (bottom left and
bottom right), to post-menopausal (senescent) atrophy (upper right).
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Presentation Notes
This is one of Sefton’s drawings. It clearly expresses what we have in mind.


Elderly
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FIGURE 11 Post-

Diagram illustrating the natural history of a normal human mammary lobule which menopausa [

progresses from premenarche (upper left) through the reproductive years (bottom left and
bottom right), to post-menopausal {senescent) atrophy (upper right}.

Young Adult Reproductive
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MAMMARY BUD
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Sir Astley Cooper 1840

Sir Astley Paston Cooper. Steel engraving after the portrait by Sir
Thomas Lawrence.





Presenter
Presentation Notes
(New) Figure 20. The Natural History of the Adult Human Mammary Gland. 
These sub-gross breast images panel show Natural History of the human mammary gland as reflected in the TDLU (A-D) .  The healthy young nulliparous women has a high proportion of type 1 and 2 lobules (green and yellow in graph) (A) With pregnancy and lactation, the TDLU develop and differentiate to form type 3 and type 4 milk producing lobules (red and blue in graph) (B). With weaning, the proportion of type 3 and 4 lobules gradually declines within 12-18 months post weaning and is similar to nulliparous breast lobule composition. At menopause, with loss of ovarian function the mammary gland undergoes additional loss (C).  At senescence, the TDLU virtually disappear (D). (Graph: Reprinted from Breast Cancer Res. , 16:R31, Jindal S, Gao D, Bell P, et al., Postpartum breast involution reveals regression of secretory lobules mediated by tissue-remodeling. 2014,  with permission from Biomed Central)
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Rusby et al-Nipple reconstruction
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FIGURE 17

Single slice of human mammary gland, 2-3 mm thick, through the nipple. Grey areas in the
drawing are skin, nipple, and mammary layer, which consist mainly of collagen. White areas
are adipose tissue. Note subcutaneous and retro-mammary fat layers and lobules of fat in
the gray mammary layer. Note the pectoralis fascia below the retro-mammary fat. Note
also the epithelial cyst with corresponding histology {left arrow). Note fibroadenoma with

corresponding histology (right arrow).
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