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Fibroepithelial lesions of the breast are a group of biphasic
neoplasms, lesions characterized by proliferation of both
mesenchymal and epithelial elements. On the whole, these
lesions constitute one of the most commonly encountered
neoplasms in routine practice and span the spectrum of bio-
logical significance from benign to malignant. Prototypic
examples of these neoplasms include the fibroadenoma (FA)
and phyllodes tumor (PT), with the phyllodes tumor requir-
ing further subtyping into benign, borderline/intermediate,
and malignant in accordance with the World Health
Organization (WHO) recommendations [1]. These specific
lesions within this group have diverse clinical behavior, nat-
ural history, and therapeutic implications, despite showing
considerable morphologic overlap at times. Since many of
the initial diagnoses are rendered in core biopsies, this can
potentially compound a diagnostic challenge, and clinical-
pathological correlation is imperative. Here, we present a
review of fibroepithelial lesions with an emphasis on mor-
phology and distinguishing features. Hamartomas, also con-
sidered a fibroepithelial lesion, is discussed below under the
differential diagnosis section of fibroadenoma.
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9.1 Fibroadenoma

The clinical presentation of the fibroadenoma (FA) mirrors
its natural history. Fibroadenomas usually occur in women
less than 30 years of age. Additionally, immunosuppressive
therapy with cyclosporine has been associated with increased
development of fibroadenomas [2, 3]. Typically, fibroadeno-
mas are well-demarcated, mobile, round, and rubbery lesions
[4]. Although the average diameter is 2 cm, larger fibroade-
nomas may occur; fibroadenomas greater than 10 cm are
sometimes referred to as “giant fibroadenomas” [4]. The
larger fibroadenomas are usually encountered in adolescents.
They can be single or present as multiple nodules in one or
both breasts in a synchronous or metachronous fashion
(Fig. 9.1). Current work suggests that the growth of fibroad-
enomas is hormonally-dependent and influenced by estro-
gen-status [5, 6]. This helps to explain why most
fibroadenomas may regress with time and the quality of the
stroma changes with patient age. The presence of FAs in
older women outside of the range of childbearing years may

Fig. 9.1 Gross appearance of fibroadenoma shows lobulation and nod-
ularity. It is sharply demarcated from the small amount of attached tissue
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be related to exogenous hormone therapy (estrogen replace-
ment) or obesity.

Radiographically, fibroadenomas typically appear as
well-circumscribed or lobulated masses (Fig. 9.2). Frequently
calcifications are present, and the most common calcification
pattern shows initial small peripheral, punctate dots which
coalesce over time with coarser features [7]. Occasionally,
dystrophic or pleomorphic calcifications may be associated
with fibroadenomas, especially when accompanying exten-
sive stromal hyalinization.

Similar to their radiographic appearance, fibroadenomas
at the gross bench are well-circumscribed nodules with occa-
sional lobulation (Fig. 9.1). Stromal variations, such as myx-
oid change and hyalinization, are reflected in its gross texture
and appearance of the cut surface. Calcifications impart a
gritty surface.

Although biphasic, the stromal component of the FA typi-
cally predominates over the epithelial component, but the
overall ratio of the two components is variable, not only
among FAs but even in a single lesion. On low power, the
initial histologic impression is classically described by the
pattern by which the stroma grows around the ductal struc-
tures: intracanalicular (circumferential stromal proliferation)
or pericanalicular (stromal proliferation which compresses
the ductal structures into cleft-like spaces) (Figs. 9.3 and
9.4). The distinction between these two growth patterns is
not of prognostic significance, but these patterns are impor-
tant in that they form the underlying structure of the fibroad-
enoma onto which many stromal and epithelial changes can
be subsequently applied. Additionally, both patterns can be
present within the same lesion.

Fig. 9.2 Ultrasound image of a fibroadenoma shows an oval, lobu-
lated, but circumscribed hypoechoic mass

Fig. 9.3 Growth patterns of fibroadenoma. The pericanalicular pattern
is comprised of stroma growing around round, open tubules

P ot

Fig. 9.4 Growth patterns of fibroadenoma. The intracanalicular pat-
tern features stroma growing with compression of tubules

The mesenchymal aspect of the FA has two major compo-
nents with variable features: the cellular component and the
background stromal component. The cellular component
consists of bland spindle cells with infrequent mitoses.
Cellularity ranges from sparse (hypocellular) to focally/
extensively hypercellular (“cellular fibroadenoma,” dis-
cussed below). Stromal giant cells can also be seen; however,
close inspection will reveal the degenerative quality of the
nuclei. Importantly, these changes also do not qualify as stro-
mal atypia. The stromal background can be myxoid, fibrous,
or hyalinized. Calcifications are common in hyalinized FAs.
Heterologous and homologous breast differentiation includes
lipomatous, smooth muscle, and osteochondroid elements,
and is an uncommon finding [8]. Hormonal changes seen in
young or pregnant patients can yield mitoses or infarction.
However, neither of these changes denote malignancy in a
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typical fibroadenoma as mitoses are generally less than 3 per
10 high-power fields, even in cellular fibroadenomas [9], and
infarction is secondary to ischemia, in contrast to true tumor
necrosis. Figures 9.5, 9.6, 9.7, 9.8, 9.9, 9.10, 9.11, and 9.12
highlight the stromal features of fibroadenomas.

The epithelial component of the FA consists of glandular
structures embedded within a stromal proliferation. The low-
power appearance is quite informative as the epithelial struc-
tures are relatively uniformly distributed throughout the
lesion (i.e., not haphazard). It is important to keep in mind
that the epithelial component of the FA is subject to all of the
epithelial changes that can be seen in background breast tis-
sue. This includes, but is not limited to, varying degrees of
epithelial proliferation with or without atypia, adenosis, and
metaplasias. The low-power appearance is again helpful to

Fig. 9.5 The low-power appearance of a fibroadenoma shows a well-
circumscribed and lobulated nodule. The epithelial elements are regu-
larly distributed within the lesion

Fig. 9.6 The presence of both pericanalicular and intracanalicular pat-
terns can be appreciated

Fig. 9.7 Despite extensive stromal hyalinization and the paucity of
glandular elements, the lesion maintains the low-power silhouette of a
fibroadenoma

Fig. 9.8 At this magnification, the hyalinized nodules, scattered epi-
thelial elements, and calcifications are appreciated

appreciate the overall architecture, as well as to identify areas

with epithelial changes. Figures 9.13, 9.14, 9.15, 9.16, and

9.17 show various epithelial changes seen in fibroadenomas.
Fibroadenoma variants are the followings:

e Cellular FA (Fig. 9.18). “Cellular” refers to the stromal
component. Despite the hypercellularity of the stroma
here, there is no atypia of the stromal cells, no significant
increase in mitotic figures present, and maintenance of
the well-circumscribed border. The presence of stromal
atypia or increased mitoses in what appears to be a “cel-
lular FA” may suggest a phyllodes tumor. (See below for
further discussion.)

Juvenile FA (Fig. 9.19). The term “juvenile FA” refers to
fibroadenomas occurring in young patients, which often
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grow as large masses with occasional breast distortion.
This FA variant is characterized by increased stromal cel-
lularity with prominent stromal fascicles, pericanalicular
growth pattern, and wusual ductal hyperplasia.
Micropapillary ductal architecture, also seen in juvenile
FAs, bears a striking resemblance to the hyperplastic fea-
tures seen in gynecomastia. Significant stromal nuclear
atypia is lacking [10].

e Complex fibroadenoma (Fig. 9.20). Epithelial prolif-
erations may occur including sclerosing adenosis, apo-
crine changes, and cysts greater than 0.3 cm. These
changes can be prominent enough to obscure the pres-
ence of a fibroadenoma or even simulate invasive ductal
carcinoma (Fig. 9.14). These are defining features of
“complex fibroadenoma” which have a slight increase in
the relative risk for carcinoma [11].

Fig. 9.11 Low-power view of a fibroadenoma showing stromal giant
cells

Fig.9.12 On higher power, these cells can be further characterized as
Fig. 9.9 Notice the well-demarcated and sharp margins of the degenerative-type changes, showing a smudgy quality of the nuclei.
fibroadenoma Notice the lack of any other evidence of malignancy

Fig.9.10 (a, b) Myxoid stromal changes within fibroadenomas are common and can be the predominant finding in a core biopsy
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Fig.9.13 Fibroadenoma with apocrine metaplasia, usual ductal hyper-
plasia (bottom), and prominent pericanalicular pattern (left)

Fig.9.14 Fibroadenoma with usual ductal hyperplasia

* FA with atypia and malignancy (Figs. 9.21 and 9.22). As
previously mentioned, FAs are subject to epithelial prolif-
erations encountered routinely in breast tissue, including
atypia. Although considered a benign neoplasm, FAs can
harbor atypical and frankly malignant ductal and lobular
proliferations with the incidence of malignancy reported
as 0.1-0.3%. Lobular carcinoma seems to occur more fre-
quently than ductal carcinoma in this setting [4]. The
extent of FA involvement is variable. The atypical lesion
may be entirely confined to the fibroadenoma, or, on the
other hand, the fibroadenoma may have been colonized by
the malignancy present outside the nodule from the sur-
rounding breast tissue. Radiographic and clinical correla-
tion is of utmost importance in these circumstances, as its
impact on clinical management is quite significant.
Examples of fibroadenomas involved by these lesions are
illustrated in Figs. 9.15 and 9.16.

]

Fig. 9.15 Fibroadenoma with sclerosing adenosis. On low power, the
lesion maintains the characteristic lobulation and, peripherally, typical
areas of a fibroadenoma. The entire central portion of the image shows
an epithelial proliferation occupying the center of the image. It is
important to recognize the lobulo-centric architecture of the prolifera-
tion, a key feature of adenosis

Fig. 9.16 On higher-power view of the lesion shown in Fig. 9.15,
tubules lined by an attenuated myoepithelial layer can be appreciated.
Immunohistochemistry for myoepithelial cell markers (p63/Calponin,
S-100, CK 5/6) will demonstrate the presence of these cells in the areas
of adenosis

e Tubular adenoma (Fig. 9.23). Tubular adenoma histo-
logically shows a compact arrangement of uniform
tubules lined by a dual cell bilayer of inner epithelial and
outer myoepithelial cells. Similar to the conventional FA,
these lesions are always well-circumscribed radiologi-
cally and lack a capsule. Some lesions may show areas of
otherwise conventional fibroadenomas admixed with
tubular adenoma areas. This supports the notion that
many of these entities in fact lie on a spectrum of fibroepi-
thelial lesions of the breast.
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Fig. 9.17 Fibroadenoma with atypical ductal hyperplasia (left).
Atypical architectural features are beginning to emerge within the epi-
thelial elements of this fibroadenoma

Fig.9.18 (a) Cellular fibroadenoma showing a tan-yellow appearance  that area. Histologically, there is stromal hypercellularity. (¢) Focal areas
owing to its increased cellularity. (b) The cleft-like space in the lower  of stromal condensation around the epithelium; however, this is typically
portion of the image corresponds to an intracanalicular growth patternin  focal. Note that there is no stromal nuclear atypia or obvious mitoses
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Fig. 9.19 (a, b) Juvenile fibroadenomas are well-circumscribed and,
like conventional fibroadenomas, can show a mix of both pericanalicu-
lar and intracanalicular growth patterns. (¢) These lesions often harbor

e Lactating adenoma (nodular gestational hyperplasia)
(Fig. 9.24). Depending on the author’s preference, nodu-
lar gestational hyperplasia (lactating adenoma) is some-
times considered a variant of fibroadenoma showing
physiologic, secretory epithelial changes. This lesion may
occur during pregnancy or the postpartum period.
Histologically, it shows compact arrangement and hyper-
plasia of true acini arranged in the alveolar pattern of the
lactating breast. The luminal cells are enlarged with vacu-
olated cytoplasm. These lesions can become quite large,
and due to their rapid growth during pregnancy can have
a concerning, clinical presentation; however, they are
benign. Because of this, lactating adenomas are encoun-
tered in routine biopsies. Due to their rapid proliferation,
necrosis may be noted in the lesions and should not be
regarded as an atypical finding [12].

¢ Fibroadenomatoid  changes. “Fibroadenomatoid
changes” is the term used to describe parenchymal

areas of epithelial proliferation such as usual ductal hyperplasia seen
here and micropapillary hyperplasia (bottom) with tapering papillae
reminiscent of that seen in gynecomastia

changes which resemble a fibroadenoma, but collectively
do not form a discrete, well-circumscribed mass lesion.
This entity is considered to represent non-neoplastic, stro-
mal hyperplastic changes, unlike fibroadenomas which
are benign neoplasms.

Fibroadenomas are benign lesions, and after the core
biopsy diagnosis, they are typically managed surgically
by complete excision or non-surgically with monitoring
by imaging. Fibroadenomas with a history of rapid
growth in size are typically excised completely for a full
histologic evaluation [13, 14]. Regarding the inherent
risk of cancer harbored by FAs, when confined to the FA,
the presence of atypical ductal or lobular proliferations
does not denote an increase in subsequent cancer risk.
Complex fibroadenomas, however, have been reported to
be associated with a higher relative risk for cancer devel-
opment [15].
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Fig. 9.20 (a) Complex fibroadenoma with cystic spaces, apocrine
metaplasia, and (b) sclerosing adenosis

The phyllodes tumor is an important entity in the differen-
tial diagnosis because of its impact on clinical management
and outcomes. Although the different features will be dis-
cussed below, it has been recently postulated that fibroadeno-
mas and phyllodes tumors may not be entirely mutually
exclusive. For example, a study of the long-term outcome of
malignant phyllodes tumors showed that a considerable pro-
portion of patients with phyllodes tumors had a clinical history
of previous fibroadenoma, suggesting that fibroadenomas can
potentially undergo malignant transformation to a phyllodes
tumor [16]. Also, areas of fibroadenomatoid changes are not
uncommon in phyllodes tumors, which not only complicates
the diagnostic challenge but also suggests a possible relation-
ship between these fibroepithelial lesions (Fig. 9.25).

Differential diagnosis in fibroadenoma is done with the
following lesions:

* Hamartomas of the breast show a similar clinical presen-
tation to that of FA: a mobile, well-circumscribed mass.
Compared to the fibroadenoma, the histology shows a dis-

Fig.9.22 Fibroadenoma with invasive lobular carcinoma

Fig.9.21 (a, b) Fibroadenoma with DCIS. Aside from the focus of epithelial proliferation in the center of the image, this fibroadenoma is exten-
sively hyalinized with few other epithelial elements. Higher power shows high grade DCIS with central necrosis
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Fig. 9.23 (a) Tubular adenoma. Ultrasound image of a tubular adenoma shows a circumscribed, oval, hypoechoic mass. (b, ¢) Back-to-back
tubules characterize this variant of fibroadenoma

Fig. 9.24 Lactating adenoma showing numerous tubules with luminal ~ Fig. 9.25 Fibroadenoma (right) with area of phyllodes tumor (left).
eosinophilic secretions, lined by cells with vacuolated cytoplasms and ~ The bottom left (adjacent to the phyllodes tumor) shows areas of fibro-
minimal nuclear atypia adenomatoid change
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Fig.9.26 (a, b) Breast hamartoma. This lesion is a well-circumscribed nodule of haphazardly arranged breast elements. Hamartomas frequently
contain adipose tissue and pseudoangiomatoid stromal hyperplasia, both helpful features when diagnosing this entity

Fig.9.27 (a) Pseudoangiomatous stromal hyperplasia can be a mass-forming lesion or can be seen within fibroepithelial lesions, such as in these
high-power images of a hamartoma and (b) fibroadenoma. The fibroadenoma also shows usual ductal hyperplasia

ordered combination of histologically normal ductal and
lobular structures (Fig. 9.26). This contrasts the regularly
distributed epithelial components seen in a FA. On core
biopsy, the well-demarcated border initially helps to iden-
tify the hamartoma as lesional breast tissue, as opposed to
sampling of normal parenchyma that would lack the sharp
margins seen in an hamartoma. Although hamartomas can
show stromal changes similar to those seen in a FA, such
as hyalinization and occasional myoid differentiation,
hamartomas are not typically stroma-predominant lesions.
The frequent presence of adipose tissue within the hamar-
toma helps to distinguish this from a FA.

Pseudoangiomatous stromal hyperplasia (PASH) is a
proliferation of interlobular myofibroblasts, imparting

small, cleft-like spaces in the stroma reminiscent of vas-
cular spaces (Fig. 9.27). PASH can form a well-circum-
scribed lesion alone; however, it is also a common finding
in the stroma of fibroepithelial lesions, such as fibroade-
nomas and hamartomas.

Nodular sclerosing adenosis is characterized by a
marked proliferation of compressed, slit-like glandular
structures, embedded in a background of hyalinized
stroma (Fig. 9.28). Low-power magnification is critical
to this diagnosis. This lesion is unencapsulated; how-
ever, the crowded glands of nodular sclerosing adenosis
conform to the architecture of an expanded, but well-
defined lobule. On core biopsy, this can be challenging,
as the differential includes both tubular adenoma and
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Fig. 9.28 (a) Nodular sclerosing adenosis as seen in a core biopsy. The lesion is relatively well-circumscribed with open and closed tubules that
frequently extend beyond the main nodule. (b) Notice the proliferation of round and slit-like glandular spaces
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Fig. 9.29 Solitary fibrous tumors showing a well-circumscribed bor-
der. The spindle cells proliferation and dense bands of hyaline sclerosis
can be appreciated

Fig. 9.30 Breast adenomyoepitheliomas are biphasic tumors with epi-
thelial and spindle cells. They can have a variegated appearance owing
in part to the morphologic spectrum of myoepithelial cells

carcinoma. The patent, round lumens of a tubular ade-
noma help distinguish it from nodular sclerosing adeno-
sis. Carcinoma can be excluded with the use of
myoepithelial markers as they will demonstrate the
intact myoepithelial cells of nodular sclerosing
adenosis.

Although the stroma of a solitary fibrous tumor (SFT)
can resemble a fibroadenoma, SFT fundamentally lacks
an epithelial component (Fig. 9.29). SFT shows varying
cellularity within the lesion, scattered bands of sclerosis,
and occasionally its characteristic staghorn vasculature.
Adenomyoepithelioma is a biphasic tumor with both a
glandular and mesenchymal proliferation; however, its
cellular stroma is comprised of myoepithelial cells, which

demonstrate diffuse expression of myoepithelial cell
markers with IHC. The adenomyoepithelioma has various
histologic patterns, as myoepithelial cells display a wide
spectrum of cellular morphology (i.e., spindled,
plasmacytoid, and abundant clear cytoplasm) (Fig. 9.30).
Recognizing the prominent proliferation of myoepithelial
cells is key to the diagnosis.

Although intraductal papillomas alone intrinsically lack
the classic features of a fibroadenoma, rarely, papillomas
can be a part of a fibroadenoma’s epithelial component,
especially in the juvenile fibroadenoma. It is imperative to
correlate biopsy findings with imaging. For example, if
there is a discrepancy between the size of the intraductal
papilloma and the size of the mass on imaging, carefully
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study the background parenchyma for stromal features
suggestive of a fibroadenoma. This is to be distinguished
from juvenile papillomatosis, a rather uncommon mass-
like lesion composed of cysts and epithelial proliferation.
This entity lacks the predominant stromal proliferation
and nodular growth pattern of fibroadenomas.

* FA with prominent myxoid stroma tend be hypocellular
lesions with decreased stromal cells and epithelial com-
ponents. On core biopsy, the presence of only myxoid
stroma could raise the possibility of a myxoma, but myx-
omas are uncommon lesions of the breast. However, the
more important consideration when faced with acellular
myxoid stroma is a mucinous lesion, such as a mucocele
or mucinous carcinoma. Both mucocele and mucinous
carcinoma can have a well-circumscribed appearance.
Evaluation of the entire lesion may be necessary to resolve
this distinction. In general, histologic evaluation of a
mucinous lesion in its entirety is strongly encouraged to
exclude mucinous carcinoma.

9.2  Phyllodes Tumor

In contrast to the patient demographics typical of fibroade-
nomas, phyllodes tumor (PT) characteristically presents one
to two decades later and is heralded by a rapidly growing
mass or sudden increased size of a pre-existing mass [17].
By imaging, phyllodes tumors present as large, multilobu-
lated lesions that may show cleft like cystic spaces (Figs. 9.31
and 9.32).

Grossly, the cut surface is lobulated with cleft-like spaces,
a reflection of its classic “leaf-like” architecture (Fig. 9.33).
Necrosis may be present, secondary to either ischemic or
tumor necrosis (Fig. 9.34). Overlying skin changes are not
uncommon and range from discoloration to skin ulceration
(Fig. 9.35). Nipple retraction can occur but is a less common
physical finding [18].

As in fibroadenomas, the stromal component of a PT pre-
dominates over the epithelial component. Phyllodes tumors
are diagnosed based on the presence of the following stromal
features: stromal cellularity, stromal cytologic atypia, stro-
mal mitotic activity, and prominence of stromal overgrowth
[1]. Additionally, the degree to which the above diagnostic

Fig. 9.31 Mammogram of a Phyllodes tumor shows a large circum-
scribed, multilobulated dense mass
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Fig. 9.32 Ultrasound, corresponding to Fig. 9.31, shows the cleft-like
cystic spaces

Fig. 9.33 Gross image of a benign Phyllodes tumor showing sharply
accentuated nodules and deep grooves. A gelatinous cut surface sug-
gests myxoid changes within the lesion

features are present further stratify PTs into the following
major histologic subtypes: benign, borderline, and malig-
nant. This histologic classification is based on recommenda-
tions from the World Health Organization [1]. These
histologic subtypes carry important prognostic value and
clinical implications (Table 9.1).

In addition to the three features used in the tumor subtyp-
ing, it is important to understand the fundamental character-
istics of PT. The classic leaf-like silhouette of the PT is
created by the stromal proliferation compressing the ductal
elements into thin, slit-like spaces. This is an exaggerated
intracanalicular pattern of growth. The other growth pattern

Fig. 9.34 Malignant Phyllodes tumor with a centrally hemorrhagic,
friable area, consistent with necrosis

Fig.9.35 Phyllodes tumor that has ulcerated the overlying skin

is pericanalicular, in which the stroma grows circumferen-
tially around the epithelial structures without compression.
(These patterns are analogous to those described in fibroad-
enomas, contributing to the extensive morphologic overlap
of these lesions.) In PT, both intracanalicular and pericana-
licular growth patterns are usually present.

¢ Stromal overgrowth is a feature limited to the borderline
and malignant phyllodes subtypes. To assess for the pres-
ence of stromal overgrowth, one should see stromal pro-
liferation without epithelial elements in at least one
low-power field (x4) [9]. This feature is rarely observed
in fibroadenoma.

e Subepithelial stromal condensation describes the dis-
tinct enhancement of stromal hypercellularity immedi-
ately beneath the epithelial component (Fig. 9.36). This
creates a “cambium layer” similar conceptually to that
seen in the embryonal rhabdomyosarcoma. The “cambium
layer” can be seen in all subgroups of PT and serves as a
good predictor of PT in biopsies when present [10].
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Table 9.1 Phyllodes tumor subtyping into benign, borderline, and malignant

Mitotic activity (stromal)
Stromal Stromal cytologic | per 10 high-power fields
Subtype hypercellularity | atypia (hpf) Tumor border Comments
Benign Mild Minimal <5 Pushing border | Stromal overgrowth not present
(well-defined)
Borderline | Moderate/high Moderate Frequent (5-9) Pushing + focal | Features intermediate between benign and
infiltrative malignant
Malignant | High Marked; + >10 Infiltrative High-grade sarcoma features with marked
pleomorphism stromal overgrowth; + focal fibrosarcoma-
like appearance;
+ heterologous elements

Fig. 9.36 Low-power magnification of a Phyllodes tumor showing
stromal overgrowth and subepithelial stromal condensation (cambium
layer)

e Stromal atypia refers to the nuclear membrane irregu-
larity, degree and variation in nuclear size, and presence
of nucleoli (Fig. 9.37). Frank nuclear pleomorphism is
generally restricted to the malignant phyllodes. Scattered
multinucleated, degenerative atypia (like stromal giant
cells seen in FA, see above) is not considered
pleomorphism.

In an attempt to standardize some of the above grading/
subtyping criteria, previous studies have proposed different
measuring sticks to grade stromal hypercellularity. A study
by Jacobs et al. [19] used normal perilobular stroma cellular-
ity as a reference for grading stromal hypercellularity. For
instance, twice the cellularity of normal perilobular stroma
along with no overlapping of stromal cells is considered mild
hypercellularity. High cellularity shows stromal cells with
extensive overlapping, and moderate hypercellularity is in
between mild and high (Fig. 9.38).

Another informative feature included in the table is the
tumor border: the interface between the tumor and adjacent
parenchyma. As the lesion advances in histologic grade,
there is a greater propensity for an invasive border, a factor
which can complicate surgical excision and predispose to
recurrence. Focal areas of an invasive tumor border in what
appears to be a benign PT or cellular fibroadenoma warrants
a careful consideration of borderline PT (Fig. 9.39).

Figures 9.40, 9.41, 9.42, and 9.43 show examples of PTs
of various subtypes.

Histologic subtype (grade) of the PT is currently the
major factor in predicting clinical outcome. The malignant
PT carries the highest risk for recurrence and metastasis;
however, all grades of PT harbor the potential (albeit of vari-
able degrees) for local recurrence and metastasis. Overall,
the rates of metastatic disease are related to histologic sub-
type and have been reported with much variability, ranging
from 0% to 28.6% of patients. Local recurrence ranges from
10% to 30% [10, 20]. Benign PTs behave in a similar clinical
fashion to FA; however, as indicated in the previous state-
ment, a small subset of benign PT can recur and/or metasta-
size. Consequently, the mainstay for management of a PT of
any histologic grade includes excision with clear margins.
The role for chemotherapy and radiation is not entirely elu-
cidated for malignant PT, most likely due to its uncommon
occurrence. Sentinel lymph node biopsy and/or excision is
not routinely performed in this setting, since metastasis of
PT is generally via the hematogenous route with the com-
mon sites of metastasis being the lung and bone. Axillary
lymphadenopathy is common but is frequently secondary to
reactive lymph node changes; however, axillary lymph node
metastasis is a rare event [18, 21].

As mentioned above, the standard of care for PT is surgi-
cal excision with clear margins. Efforts are being made in
recent literature to define the adequacy of a negative margin
(i.e., 1.0 cm versus narrower). Given the wide range of tumor
recurrence frequency, margin status and adequacy are being
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Fig. 9.37 (a—c) Phyllodes tumor demonstrating stromal hypercellularity with stromal cells showing nuclear atypia with irregular nuclear con-
tours, variability in nuclear size, and nucleoli

studied in terms of the true correlation with recurrence rate.
Conflicting data has emerged on this topic with new studies
finding that a positive surgical margin does not predict recur-
rence [22]. Additional studies have looked at adequacy of
negative margins, with a 1-cm margin showing no advantage
over narrower negative margins [23]. A major discrepancy
between the lack of correlation with margin status and
recurrence may be related to multifocality of the tumor, as
well as background fibroadenomatoid change, a potential
precursor of new fibroepithelial tumor foci [23].

Within the class of fibroepithelial lesions, perhaps the
most challenging distinction is between fibroadenoma and
the benign and borderline PT. As previously mentioned,
these biphasic tumors exhibit the same stromal growth pat-
terns—intracanalicular and pericanalicular. The intracana-

licular pattern, which contributes to the PT’s classic leaf-like
architecture, can also be seen in FA; however, it is usually
focal and not as well developed and exaggerated as in PT. In
a biopsy, this feature is sometimes present as “‘stromal frag-
mentation,” in which a fragment of stroma is peripherally
lined by epithelium, representing the exaggerated cleft-like
spaces [9]. The cellular fibroadenoma presents a unique dif-
ficulty on core biopsy, as its increased stromal hypercellular-
ity mimics that of PT. Recent studies have aimed to evaluate
various features that may help distinguish these two entities
on biopsy [9, 24]. For instance, mitotic activity in cellular FA
is usually less than 3 per 10 high-power field. In other words,
cellular fibroadenomas exhibit an inappropriately low mitotic
rate compared to what would be expected for a PT of compa-
rable stromal hypercellularity. Stromal overgrowth, when
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Fig. 9.38 (a) Normal perilobular stroma for comparison used in gauging stromal hypercellularity. (b, ¢) Examples of stromal hypercellularity in
Phyllodes tumors

Fig.9.39 (a) Benign Phyllodes tumor showing a pushing border/interface with the adjacent parenchyma. (b) Borderline tumors can show foci of
invasion at their border
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present, is strongly suggestive of a PT, as this is rarely
observed in the fibroadenoma regardless of stromal cellular-
ity. The tumor border can be very informative when examin-
ing fibroepithelial lesions. Fibroadenomas, regardless of
cellularity, will show a well-defined border, unlike border-
line PT, which can show focal areas of invasion. In the con-
text of hypercellularity and stromal overgrowth, adipose
tissue within the stroma has also been shown to be more fre-
quent in PT [9, 24]. It is most important to evaluate all the
aforementioned features when assessing a fibroepithelial
lesion. At least three mitoses per 10 high-power fields gener-
ally favor a PT. In the absence of increased mitotic, a combi-
nation of the above helps favor PT over cellular FA [9, 24].
Despite the aforementioned features to discriminate
between these two neoplasms, on core biopsies the distinc-
tion may still not be possible. The pathologist may make a

diagnosis of “fibroepithelial lesion” with a qualifying state-
ment that the differential includes both fibroadenomas and
PT. The natural history of these indeterminate core biopsies
has been studied with roughly one-third of patients being
diagnosed with PT following surgical excision [25].

With only stromal components present in biopsy material,
fibromatosis and metaplastic carcinoma, including the fibro-
matosis-like/spindle cell type, are in the differential diagno-
sis (Fig. 9.44). Cytokeratin (CK) positivity with
immunohistochemistry supports metaplastic carcinoma, as
borderline PT are typically negative for CK. Histologically,
fibromatosis exhibits bland spindle cells that are arranged in
long, sweeping fascicles with scattered bands of hyalinized
collagen. Fibromatosis consistently displays an infiltrative
border. Although phyllodes tumors can show occasional fas-
cicular stromal pattern, fibromatosis is not a biphasic lesion,

Fig. 9.40 Benign phyllodes tumor with classic leaf-like architecture,
an exaggerated intracanalicular pattern of stromal growth

Fig. 9.42 Phyllodes tumors can cause skin changes ranging from dis-
coloration to ulceration of overlying skin, as seen here

Fig.9.41 (a, b) Mitotic figures are readily seen in the stroma of phyllodes tumors
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Fig. 9.43 (a, b) Malignant Phyllodes tumor. Stromal hypercellularity,
mitotic figures and nuclear atypia are readily seen even at low power.
(¢) The tumor shows a peritheliomatous pattern of necrosis—prominent

Fig.9.44 Breast metaplastic carcinoma with spindle cells. Small frag-
ments of tumor in a core biopsy raise the possibility of the stroma of a
Phyllodes tumor. Immunohistochemical stains can be helpful in this
differential

tumor necrosis with sparing of the tumor, which immediately surrounds
a large blood vessel

and, therefore, will not have a closely associated epithelial
component other than the entrapment of the surrounding
breast tissue. Beta-catenin nuclear positivity can be seen in
both fibromatosis and PT [26]; therefore, morphology will
be most helpful in distinguishing these two entities, and clin-
ical and radiologic correlation are imperative.

The entity “periductal stromal tumor” refers to a low-
grade, malignant fibroepithelial tumor that shows consider-
able morphologic overlap with phyllodes tumor. It is a rare
entity and is characterized by its lack of the exaggerated
intracanalicular (“leaf-like”) architecture seen in PT, and
instead shows a predominantly pericanalicular pattern of
stromal growth [1]. Transformation to phyllodes tumor has
been reported in cases of this lesion [27]. According to the
WHO classification of breast tumors, this entity may repre-
sent part of the PT disease spectrum.

Malignant PT. On a core biopsy, a malignant PT
will typically present as a high-grade malignancy with
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Fig.9.45 (a) Breast metaplastic carcinoma. Low-power magnification shows fragments of a high grade sarcomatoid neoplasm. (b) Higher power
shows frankly malignant ductal elements, which is highly suggestive of a carcinoma rather than a Phyllodes tumor

sarcomatous features. If a core biopsy shows a high-grade
malignancy with sarcomatous features without an epithelial
component, the pathologist should exclude the possibility of
a malignant PT with scant evidence of the epithelial compo-
nent (e.g., stromal overgrowth). Malignant PT is more com-
mon than primary or metastatic sarcomas of the breast;
however, malignant PT is less common than carcinoma. With
these histologic features, the most likely primary carcinoma
would be a metaplastic carcinoma, sarcomatoid type. A very
helpful morphologic feature favoring malignant PT is identi-
fying the characteristic leaf-like architecture created by the
intracanalicular growth of stroma. Abundant stromal over-
growth, a prominent feature of malignant PT, may make
finding these areas difficult; therefore, extensive sampling of
the tumor is required [10]. The findings of in situ carcinoma
(DCIS) or associated malignant epithelial elements favor a
metaplastic carcinoma (Fig. 9.45).

Immunohistochemistry can be a useful in this differential
diagnosis. Although cytokeratins are used in routine practice to
resolve the issue of carcinoma with ease, malignant PT can
show some stromal CK positivity [28]. This staining is typically
focal, compared to the more diffuse cytokeratin positivity in car-
cinoma, but keep in mind that the extent of staining may be
difficult to assess with limited biopsy material. A panel of CKs
is recommended if the differential diagnosis favors a metaplas-
tic carcinoma. An example CK panel includes: pan-CK (AE1/
AE3), high molecular weight CK (CK903 / cytokeratin
34BE12), CAM 5.2, CK7 [29]. CD34, a marker that is com-
monly positive in the stromal cells of PT, is usually negative in
metaplastic carcinomas. However, CD34 positivity is only seen
in approximately 50% of malignant PT [28]. In light of the
above discussion, it may not be possible to render a definitive
diagnosis on core biopsy. The distinction should then be made
on excision as the treatment for these entities is quite different.
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9.3 Immunohistochemistry
in the Diagnosing of Fibroepithelial

Lesions

There is no single marker that can help in the distinction
between fibroadenomas and PT; therefore, this distinction
relies on the clinical, radiologic, and pathologic features
of the lesion. The most significant role for
immunohistochemistry in fibroepithelial lesions is in the
exclusion process of various entities in the differential diag-
nosis. When faced with a core biopsy showing a sarcomatoid
process with no epithelial elements present, whether high- or
intermediate-grade lesions, the use of multiple cytokeratin
stains (including high molecular weight CK) and p63 to
exclude a carcinoma should be considered, especially meta-
plastic carcinoma (sarcomatoid types). See the above differ-
ential diagnoses sections for more details on the staining
patterns of respective entities. Regarding hormone receptors
in fibroepithelial lesions, the stromal component of fibroad-
enomas shows estrogen-dependent growth. Estrogen recep-
tor positivity is inversely related to histologic grade of PT
(malignant PTs shows low positivity). While interesting in a
pathophysiologic perspective, hormone receptor status does
not currently play a role in routine clinical practice [30].

Conclusion

Fibroadenomas, in fact, will constitute the majority of
fibroepithelial lesions seen in routine practice. However,
the purpose of the core biopsy in this setting is to exclude
the more biologically significant process: the phyllodes
tumor. Despite considerable morphologic overlap, the
clinical management and implications are quite different.
A diagnosis of PT will result in surgical excision, whereas
other fibroepithelial lesions may be managed conserva-
tively. Occasionally, a lesion may show features indeter-
minate between fibroadenoma and PT. In these cases, it
may be appropriate to diagnose a fibroepithelial lesion,
noting PT cannot be excluded. Clinical and radiologic
correlation is critical in all cases.
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