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Abstract: Biology of breast carcinoma appears an mtegral composite of various proliferative and mfiltrative
events that characteristically are acquired through a malignant transformation event. Grading and staging of
a given neoplasm are biologic attributes of the lesion that would incorporate not only proliferation and stromal
mfiltration but also a full range of inter- reactive changes also contributing to the formation of the lesion.
Attempts at recapitulation of the native breast tissues appear to fall short of actual ductal differentiation in
many breast carcinomas and this appears essentially reflected in an mfiltration of the proliferating stroma that
reacts desmoplastically to the neoplastic cells. Tt is in such terms that breast lesions ranging from adenosis to
hyperplasias of variable atypia would relate to a stroma that proliferates concurrently with the epithelial
component, as prommently seen with fibroadenomas. Intraductal epithelial lesions would attest to a
differentiation of ductal-type structures. The role of hormonal cyclical activity would determine parameters of
concurrent proliferation of the stroma and ductal epithelium in further progressing to a potentially infiltrative
lesion.
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INTRODUCTION

An mtegral operability of the whole endocrine
system appears to be mamntained throughout the body
both under normal circumstances and also in disease.
In breast carcinoma patients, there would operate
retinoic acid receptor beta, epidermal growth factor
receptors, p53, BRCAL and BRAC?2 as risk factors n
disease development!. Hormones may possibly become
abnormally interactive in carcinogenesis. Excessive
estrogenic action may be conducive to carcinogenesis
only in the full context of such operatively integral
endocrine system in the body. Progesterone receptor
status also determines breast carcinoma biology n terms
particularly of estrogenic function.

Even the receptor status in breast carcinomatous
cells appears to develop from a complex interaction
invelving estrogen and progesterone levels in the blood,
a phenomenon that would contribute to genesis and early
development of the primary breast neoplasm.

Age of first pregnancy and completion of a full
pregnancy would protect against breast carcinoma in
terms of a dramatic change in the hormonal milieu ; high
progesterone levels in serum would, in particular, reduce
the effectively direct influence of any excessively high
estrogen levels in blood

mRNA expression data, when combined with
proteomic information, may provide more detail regarding

breast carcinomatous cells that are altered in their anti-
estrogen-resistant versus anti-estrogen-sensitive statell,

In the normal menstrual cycle, estrogen and
progesterone phases would prove balancing phenomena
directed towards tissues such as endometrium affecting
its growth, differentiation to a secretory phase and also its
shedding and subsequent replacement.

The ovary appears particularly implicated in a
complementary evolutionary pathway that 1s both cyclical
and interactive.

Indeed, it is the cyclical nature of phenomena of
exposure of a particular organ such as the breast that
would contribute either to protection or else to
carcinogenetic mfluence of estrogen and progesterone
action.

Tt is perhaps an abnormal cyclical bioavailability of
estrogen that would prove ocritical m  breast
carcinogenesis.  Bstrogen induces proliferation and
differentiation of breast tissues and also is related to the
promotion of somatic genetic mutation. In this regard,
microarray allows a global analysis of gene expression at
the level of transcription™.

Estrogen may very well play a pivotal role in
promoting a whole array of abnormalities in ductal
epithelial cells. It is the potential for such abnormalities
that would account for an increased incidence of breast

carcinoma in women rather than in men!” .
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On the other hand, infiltrating lobular carcinoma,
despite a quite favorable biologic phenotype, carries a
prognosis that is no better than for patients with

infiltrating ductal carcinoma'.

Estrogen receptivity is a biologic marker of the
malignant transformation event in breast carcinoma:
Estrogen receptor status i breast carcinoma appears fully
dependent of the malignant
transformation process, especially with regard to loss of
differentiating potential of the neoplastic cells. Loss of
hormonal receptor status i tumor cells might participate
n carcinogenesis as part of an intrinsic genetic
heterogeneity™™.

Susceptibility of the premencpausal woman to the
development of breast carcinoma may relate differently to
the malignant transformation than in the postmenopausal
woman. It is true to note that a drop in serum estrogen
levels concomitant with the menopause may i some way
affect the biologic attributes of breast carcmomatous
cells, mcluding nsitu ductal carcmoma. HER-2/neu
overexpression in the latter patients appears to contribute
to a higher risk of recurrence™.

A tumeor that has developed premenopausally and
subsequently traversed the menopausal period may be
little affected if the neoplasm was initially estrogen-
receptor negative Distinct pathogenic pathways in the
development of either estrogen-receptor-positive or
estrogen-receptor-negative tumors may be implicated In
this manner, some distinct histologic subtypes of breast
carcinoma, such as medullary carcinoma, are generally
estrogen-receptor-negative i contrast to many invasive
lobular carcinomas. This would be suggestive of a close
assoclation of histologic subtype with estrogen-receptor
status 1n terms of specific pathogenesis wnvolving, for
example, a hormonally-related reduction or promotion
effect in carcinogenesis.

Particularly in the premenopausal woman, the
absence of estrogen receptors on the tumor cells would
prove additional abnormality —contributing
carcinogenesis. Hstrogen receptivity would appear a
marker of fundamental importance in understanding the
susceptibility of breast ductal cells to undergo malignant
transformation, either in the premenopausal or post-
menopausal worman.

on characteristics

an to

Intrinsic biology of the malignant transformation event:
It 1s noteworthy that definite tubular differentiation of
a breast carcinoma is particularly significant in
determining the grade of the neoplasm. Such a feature
appears to be at least as significant as nuclear grading.
Possible relationships may exist pathobiologically in the
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histopathologic grading as patterns of neoplastic growth
or nuclear grading.

The growth pattern of a breast carcinoma may reflect
biologic attributes of the lesion, and the nuclear grade
would reflect cytologic manifestations of the malignant
transformation even as a predominantly nuclear
phenomenon.

The specific growth pattern would reflect the nature
of the specific transformation process leading to a
carcinoma that incorporates not only the ability to
differentiate but also the propensity to spread locally and
involve vessels. Protease-activated receptors (PARI), in
particular, correlate with invasion by breast carcinoma,
partly through the formation of focal contact complexes
on activation and also through angiogenesis™™. As such,
it i3 a reflection more of the interactive effects of
microenvironment with the cellular malignant phenotype.
Cellular phenotype may translate mainly in terms of
biologic behavior and of nuclear morphology.

The essential attributes of the malignant
transformation process would give rise to growth patterns
and nuclear grade that reflect biology of the
carcinomatous lesion itself.

One might speak of the individual biclogic nature of
a breast carcinoma as reflected in the initial malignant
transformation.  An essential spectrum of bioclogic
variability would  characterize the process of
carcinogenesis giving rise to a particular neoplasm. The
specific biology of a given neoplasm would strictly refer
to the specific biclogy of the malignant transformation
event giving rise to that neoplasm.

The malignant transformation process is an integral
event in its own right with a point of origin, course,
outcome and also susceptibility to factors that may
increase its progression or reverse it.

Tt is on the basis of distinct features of the response
or susceptibility of the malignant transformation event as
a reflection of the intrinsic biology of the tumor cells that
eradication of the neoplasm may prove biologically
feasible.

Tumor grade is determined by biology of the infiltrative
component: The true grade of a primary breast carcinoma
refers strictly to its invasive component. Grading is
intrinsically applicable only in terms of the most rapidly
progressive portion of the lesion.

Tumor grading reflects essentially a progressive
criterion that evolves according to dynamic changes in
proliferative rate and increasing anaplasia or de-
differentiation as phenomena affecting many tumor types
ranging from gliomas to carcinomas.

The tumor grade as a reflection of the progressive
nature of the neoplasm would evolve and constitute
essentially a short-term marker of biology of the
neoplasm.
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The validity of tumor grading would be fully
dependent on infiltrative behavior of the neoplastic cells
and would be less applicable as an assessment of the
insitu breast carcinoma component.

Distinct parameters governing infiltrative behavior of
malignant neoplasms in general would relate to tumor
grading as a biologic criterion.

Tumor differentiation reflects biologic attributes of the
malignant transformation process: Tt would seem that the
essential malignant transformation process giving rise to
a specific neoplasm would underlie integrity of
innumerable mechanisms associated with the basic
biclogic cause of the lesion, especially as a progressive
lesion with proliferative and metastatic potential.

Neoplastic cells are prone to undergo necrosis due
largely to their high proliferative rates: Tumor necrosis
is a recognized poor prognostic feature in primary breast
carcinoma, with reference particularly to the first two
yvears of followup of the patient. Such a phenomenon
would appear to closely correlate with some basic
pathologic attributes of the carcinoma.

Metastatic potential of a neoplasm would relate to
necrosis of clones of tumor cells that are injured
genetically or by hypoxia. Breast carcinomatous cells
appear overtly susceptible to the action of calcium as a
mediator of 1,25 dihydroxyvitamin D3-induced
apoptosis!'’.

A highly proliferative carcinoma would tend to
spread and metastasize early and also to show foci of
tumor necrosis.

Necrosis of tumor cells may be possibly associated
with a dissociation of the cells with a tendency to
penetrate  vessels. Matrix metalloproteinases are
implicated in extracellular matrix degradation'!. Tumor
necrosis would thus prove a marker of an enhanced
tendency for spread via the blood stream or lymphatics.
Abnormal interactions between neoplastic cells, adhesion
molecules and extracellular matrix proteins including
dystroglycan complex are implicated? .

Tt would appear that an essential inability to adapt to
a potentially varied range of homeostatic and nutrient
requirements is a central attribute of tumor cells.

Tumor cells may undergo necrosis more readily due
to their unresponsiveness or lack of adaptability to
significant hypoxia or ischemia reflecting secondarily high
proliferative rates.

Proliferating neoplastic cells and reactive changes to
these cells integrally make up the neoplasm: It appears
invalid to speak in terms of strictly independent
prognostic variables in patients with primary breast
carcinoma. The individual criteria of grading, both nuclear
and histopathological, would be very intimately related to
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each other in determining overall grading of the tumor.
Expression profiling of RNAs or proteins would allow
differentiation between histopathologically  defined
classes of breast carcinoma. Intermediate filament
proteins, thymosins, and cathepsin C are particularly
expressed'?.

Stage and grade of the tumor are probably very
closely inter-linked biologically. The great majority of
primary breast carcinomas tend to be intermediate in
grade.

Also, various parameters such as primary tumor size,
status of regional lymph nodes, presence of lymphatic or
blood vessel invasion intratumorally and peritumorally,
even the presence of any lymphoplasmacytic infiltrates,
would characterize any carcinomatous lesion. Multifocal
carcinoma carries a higher risk of axillary lymph node
metastases with earlier spread. This is not dependent on
tumor volume alone!!.

An appreciation of the full interactive pathobioclogy
of these variables would somehow summate as an integral
neoplastic lesion that progresses.

Certain  parameters are more  significant
prognostically, and one main variable may counteract the
effects of another variable.

Variable interactivity would hence appear a complex
integration of quantitative and qualitative attributes with
more or less prognostic significance. Increased stability
of mRNA in particular, as influenced by ELAV (embryonic
lethal abnormal vision)-like protein HuR, may be
associated with higher tumor grade and increased
cyclooxygenase-2 expression in breast carcinomal'”,

Both the neoplastic cell proliferation and the reactive
changes to the lesion all develop from the same individual
host tissues.

Desupprssion of stromal regulation of epithelially
derived cells rather than active infiltration by
carcinomatous cells: Lesions such as fibroadenomas,
sclerogsing adenosis, florid adenosis, microglandular
adenosis, and other breast lesions such as tubular
adenoma, blunt duct adenosis and adenosis
fibroadenomas may represent a primary disturbance in a
postulated normal suppressive effect of stroma around
lobular or ductal epithelium. These morphologically
distinct lesions are characterized essentially by
concurrent proliferation of stromal elements in association
with a proliferating epithelial component. Angiogenesis,
expressed as microvessel density, may constitute a
biclogic attribute of varicus proliferative breast lesions!®.

It is this occurrence of concurrent stromal and
epithelial proliferation that would be suggestive of
interrelated deregulation between these two components.
In particular, betal integrin receptors are of fundamental
importance to transmembrane invasion by breast
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carcinoma  cells Widespread infiltration by

carcmomatous cells would reflect also a stromal
proliferation that characterizes the tumor very early 1n its

mception.

Intraductal carcinoma of the breast as failed stromal
infiltration rather than as intraductal cell proliferation:
The absence of a myoepithelial cell layer in cases of
intracuctal breast carcinoma, particularly with the comedo
subvariant, would call into question the crucial distinction
between proliferation of neoplastic cells within a pre-
existing duct and the ductal growth pattern of
carcinomatous cells. Ductal carcinomatous cells may
actually possess the ability to form ductal-type structures
as a direct result of the neoplastic proliferation itself.
Ductal carcinomatous cells may be capable of forming
ductal-type structures that closely resemble normal ducts
except for the severe attentuation of myoepithelial cells or
even their complete absence. Also, vitronectin derived
from leakage of vessels may be implicated in breast-
carcinoma interaction with the plasminogen activation
system and integrins"®.

Infiltrating tumor cells may very well represent a
closely recapitulate structural
components of the breast, including ducts.

failure to normal

An intraductal lesion that 1s associated with foe of
micro-invasion would represent a more aggressive
lesion!'™.

The mntraductal component might very well constitute
a potentially infiltrative lesion but differentiation of the
duct-type component would restrict such infiltration of
the stroma.

Infiltrative behavior of the neoplastic cells would be
better characterized as also a strict phenotypic feature
rather than simply as a pathobiologic event. Data indicate
that atypical lobular hyperplasia and insitu ductal
carcinoma are molecularly similar to adjacent invasive
ductal carcinomal™.

Local recurrence of intraductal carcinoma appears
mainly a problem with the comedo type. This may be a
reflection of a more aggressive nature of the lesion with a
concomitant nability to closely re-capitulate ductal-type
structures, and also a reflection of the tumor necrosis. In
fact, quantitative and qualitative differences in protein
abundance
carcinomas, reflecting histologic and pathologic status of
the lesions (11). The comedo-type central zonal necrosis
would perhaps be better interpreted as a fundamental
tendency for whole subpopulations of tumeor cells to be

are found between breast mtraductal

more susceptible to serious genetic damage and to
subsequent necrosis.
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The question of whether positive estrogen-receptor-
status of tumor cells actually represents an intrinsically
lower grade of neoplasia would be consistent with the
high rate of positivity for estrogen receptors in intraductal
carcinoma.

Hence, there may arise a situation whereby negative
estrogen-receptor- status would be a direct index of the
degree of differentation and grade of the neoplastic cell
pool.

The occurrence of combined lobular and ductal types
of growth in a given neoplasm might be more a function
of a cell of origin n the terminal ductule-lobular complex
which prior to malignant transformation has still retained
the ability to differentiate along either ductal or lobular
pathways. However, specific changes in gene expression
distinguish lobular from ductal breast carcinoma®'!.

Actual metastases to regional lymph nodes in some
cases of intraductal carcinoma, especially of comedo type,
would attest to an intrinsic tendency for duct-type
structures to infiltrate rather than to a purely mtraductal
proliferation of cells.
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