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Abstract
Cutaneous-type adnexal tumors involving the breast are rare and create a diagnostic dilemma as they are often indistin-
guishable from primary mammary neoplasms. Tumors showing hair follicular differentiation are particularly challenging
due to their rarity and the subtle appreciation of the intricate microanatomy of the hair follicle. We report a triple neg-
ative cutaneous-type adnexal carcinoma with follicular differentiation involving the breast to bring attention to the exis-
tence of these specialized group of tumors which should be managed differently from conventional triple negative
carcinomas of the breast.
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Introduction

Cutaneous-type adnexal tumors involving the breast are
rare and often indistinguishable from primary mammary
neoplasms due to morphological mimicry, a well-described
phenomenon in tumor pathology. Similar to ductal carcinomas
of the breast, these tumors can show both in situ and invasive
components with multilineal differentiation including follicu-
lar, sebaceous, apocrine, and eccrine units.1 Tumors derived
from or with hair follicular differentiation are especially
challenging due to the complex microanatomy of the hair
follicle.2 An understanding of this microanatomy and
salient histological features can facilitate categorization
of these tumors based on the follicular anatomic part or
component whose morphology they recapitulate.2

We report a triple negative cutaneous-type adnexal carci-
noma with follicular differentiation involving the breast that
proved to be diagnostically challenging. The purpose of this
case report is to bring attention to the existence of these special-
ized group of tumors which should be managed differently
from conventional triple negative carcinomas of the breast.

Case Report

A 74-year-old female presented with 3 months history of
right breast pain. Bilateral diagnostic mammogram showed

focal asymmetry measuring 1.5 cm in the right retroareolar
region. Additional imaging by ultrasound revealed a hypoe-
choic mass measuring 1.1×1.0×1.0 cm in the right retroar-
eolar breast, appearing to be contiguous with the nipple. This
was reportedly palpable. No dominant mass, distortion, or
suspicious calcifications were identified in the left breast.
No adenopathy was seen.

Ultrasound-guided biopsy of the mass showed atypical
glandular proliferation (Figure 1A and B). By immunohis-
tochemistry, p63 immunoreactivity highlighted myoepi-
thelial cells surrounding solid nests of atypical cells with
a low to intermediate nuclear grade (Figure 1C). Focal
and inconspicuous central necrosis was present
(Figure 1B). Minute clusters of atypical cells devoid of
myoepithelial cells were also identified. However, due to
the background dense stroma, definitive characterization
was not possible. Smooth muscle myosin (SMMS-1)
immunohistochemical stain was negative for myoepithelial
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cells surrounding these nests, however, the staining pattern
was considered to be secondary to attenuation of the

myoepithelial cell cytoplasm. In addition, keratin (KRT)
5/6 immunohistochemical stain was diffusely positive

Figure 1. Histological examination of the core biopsy showing intraductal proliferation of atypical cells with low to intermediate
nuclear grade nuclei and focal necrosis (A and B). A p63 immunohistochemical stain highlighting myoepithelial cells surrounding solid
nests of atypical cells (C). KRT5/6 immunohistochemical stain is diffusely positive throughout the glandular epithelium (D).

Figure 2. Histological examination of the excision showing the tumor at the base of the nipple (A). Expanded lobules of carcinoma in
situ are seen infiltrating the dermis (B). Invasive component (C). Trichilemmal differentiation in which cells with pale to clear cytoplasm
are surrounded by a palisaded cell layer situated on top of a brightly eosinophilic basement membrane (D).
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throughout the atypical glandular proliferation (Figure 1D).
As such, definitive diagnosis was deferred to the excisional
specimen.

The patient subsequently had excisional biopsy of the
right breast lesion with nipple-areolar complex removal.
On gross examination, the nipple was everted and the
areola was unremarkable. Serial sections revealed a
tan-yellow to white densely fibrotic cut surface with the
fibrotic area spanning 6 cm underlying the nipple. No dis-
tinct lesion was readily identified. Microscopic examina-
tion showed a well-circumscribed intermediate grade
nodular tumor with pushing borders involving the base
of the nipple and arrector pili muscle (Figure 2A).
Expanded lobules of carcinoma in situ were seen with
solid nests of polygonal cells that infiltrated the dermis
and the breast emanating from the in situ component
(Figure 2B-C). Though inconspicuous, the invasive com-
ponent which consisted of both squamoid and ductal cell
differentiation measured at least 10 mm. Upon further
review, trichilemmal differentiation was identified by the
presence of cells with pale to clear cytoplasm surrounded
by a palisaded cell layer situated on top of a brightly eosin-
ophilic basement membrane confirming the presence of an
in situ adnexal component (Figure 2D). Foci of trichilem-
mal keratinization were also identified. Lymphovascular
space invasion was absent. The tumor approached 2 of
the resection margins.

Immunohistochemical analysis was performed, and a
summary of the results is shown in Table 1. The tumor

was positive for markers of basal differentiation including
KRT5/6, KRT17, and KRT14. KRT8/18 stained most
luminal cells in the in situ component and the central
tumor cells in the infiltrating component of the tumor
(Figure 3A). CD10 showed focal retained myoepithelial
cells in the in situ component (Figure 3B). p63/keratin
duo stain highlighted the basal and myoepithelial dual dif-
ferentiation of tumor cells (Figure 3C). The tumor cells had
absent staining for SMMS and calponin. Adipophilin stain-
ing pattern was nonspecific. Trichorhinophalangeal syn-
drome type 1 (TRPS1), mammaglobin, and GATA
binding protein 3 (GATA3) were positive while gross
cystic disease fluid protein 15 (GCDFP-15) was negative.
The tumor was essentially negative for estrogen receptor
(>1%), negative for progesterone receptor (0) and negative
for Her 2 with a score of 0. Androgen receptor was also
negative (0). High-risk and low-risk human papillomavirus
(HPV) evaluation by in situ hybridization was negative in
the tumor. Molecular testing by next-generation sequenc-
ing (Boston Gene tumor portrait) was notable for PTEN
gene loss, PIK3CA R1 Q705HfS37 loss of function
variant allele frequency (VAF 18.7%), CDKN2A/B loss,
and human leukocyte antigen (HLA) class I loss of hetero-
zygosity with a tumor mutation burden of 0.59mut/Mb.
Tumor origin was reported as most likely breast cancer
with a prediction probability of 100%. The prediction
probability was 93.2% for basal breast cancer and 63.5%
for nonbasal breast cancer. However, the gene portrait
could not differentiate basal breast cancer from cutaneous
adnexal carcinoma.

As the tumor was likely to behave like specialized triple
negative adnexal/salivary gland type carcinomas in the
breast, a re-excision and sentinel lymph node biopsy was
performed. Additional excision showed residual in situ
and invasive carcinoma with histological features identical
to the infiltrating component of the primary tumor. The
invasive carcinoma was >2 mm from the new margin.
Rare isolated tumor cells, which may have been introduced
by the prior biopsy procedure, were identified in the right
axillary sentinel lymph node. The patient subsequently
received adjuvant radiation therapy and is currently
doing well.

Discussion

Cutaneous-type adnexal tumors are a complex group of
neoplasms reported to show one or several features of dif-
ferentiation along follicular, sebaceous, apocrine, and
eccrine lines.3 When involving the breast, they are often
indistinguishable from primary mammary neoplasms thus
creating a diagnostic dilemma. Tumors showing hair follic-
ular differentiation are particularly challenging due to their
rarity and the subtle appreciation of the intricate microanatomy
of the hair follicle. An understanding of this microanatomy
and salient histological features can facilitate categorization

Table 1. Summary of Immunohistochemical Analysis of Tumor.

Immunohistochemical
Markers

Staining in
Central/Luminal
Epithelial Cells

Staining in Outer
Layer/

myoepithelial Cells

KRT5/6 + −
KRT7 + −
KRT17 + +
KRT14 + +
KRT8/18 + −
p63/keratin + (keratin) + (p63)
Adipohilin − −
CEA + (patchy) + (focal)
CD10 − +
SMMS − −
Calponin − −
DOG1 − −
EMA + −
Ber-EP4 + (patchy) −
TRPS1 + +
GATA3 + +
Mammaglobin + (focal) −

Abbreviations: CEA, carcinoembryonic antigen; DOG1, discovered on
gastrointestinal stromal tumours 1; EMA, epithelial membrane antigen;
KRT, keratin; SMMS, smooth muscle myosin.
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Figure 3. Immunohistochemical studies show KRT8/18 staining in most luminal cells in the in situ component and the central tumor
cells in the infiltrating component of the tumor (A). CD10 highlighting retained myoepithelial cells in the in situ component (B). A p63/
keratin duo stain highlighting the basal and myoepithelial dual differentiation of tumor cells (C).

Figure 4. The outer root sheath (arrow) showing cells with pale to clear glycogenated cytoplasm surrounded by a palisaded cell layer
with nuclei oriented opposite to a brightly eosinophilic basement membrane (A). Tumor showing features similar to that of the outer
root sheet (B).

Olayinka et al 799



of these tumors based on the follicular anatomic part or com-
ponent whose morphology they recapitulate.2

As an overview, hair follicular microanatomy is divided
into the inferior follicle (bulb and suprabulbar regions),
isthmus, and infundibulum, each with distinct histological
features that provides helpful clues in the recognition of
tumors demonstrating hair follicular differentiation.4 For
instance, tumors arising from the hair matrix in the
bulbar region show matrical morphology with scant baso-
philic cytoplasm, voluminous round nuclei with prominent
nucleolus, and a high mitotic rate. Tumors with differenti-
ation recapitulating the outer root sheath, one of two sheath
layers best appreciated on horizontal sections of the hair
follicle with extension from the bulb to the base of the
infundibulum, are characterized by cells with pale to
clear glycogenated cytoplasm surrounded by a palisaded
cell layer with nuclei oriented opposite to a brightly eosin-
ophilic basement membrane.2,5

Involvement of the breast by cutaneous-type adnexal
tumors have been reported in the literature.3,6-17

However, only a few of these exhibit follicular differentia-
tion. In some of the cases, the tumor seemed to have arisen
from the overlying skin and adnexa and in other cases, the
tumor appeared to have originated de novo from the breast
with no connection to the overlying skin.7,17 In one of the
reported cases, the tumor which appeared benign, showed
composite features of trichoblastic germinative differentia-
tion with pilar-type keratinization and focal clear cell mor-
phology similar to follicular outer root sheath while the
second reported case was an invasive mammary carcinoma
with adnexal differentiation of trichoblastic type infiltrat-
ing the dermis. Histologically, this tumor showed solid
sheets and nests of basaloid cells exhibiting moderately
pleomorphic nuclei, small nucleoli, and nuclear grooves
with pseudo cystic spaces.17 In our patient, the tumor
also showed follicular differentiation but with features
that mostly resemble outer root sheet morphology
(Figure 4A and B) and appeared to have originated from
the hair follicular adnexae adjacent to the nipple-areolar
complex, not too unlike the 2 cases mentioned previously.
Sebocytes were also identified within the current tumor
which is not unusual, given the shared embryological
origin and proximity to the hair follicle.

In our patient, the invasive component consisted of both
squamoid and ductal cell differentiation similar to the infil-
trating process in low-grade adenosquamous carcinoma, a
rare variant of metaplastic breast carcinoma. This overlapping
feature, viewed in the absence of an intraductal follicular dif-
ferentiation, could result in misdiagnosis and improper man-
agement. Included in the differential diagnosis is malignant
adenomyoepithelioma (mAME). Adenomyoepitheliomas
also have a dual biphasic epithelial and myoepithelial
cell population, which is classically arranged with com-
pactly situated well-differentiated tubular structures lined
by plump abluminal myoepithelial cells. Intraductal papillary

growth merging with architectural features of papilloma are
helpful in establishing the diagnosis of adenomyoepithe-
lioma. These findings are in contradistinction with our case,
where a distinctive palisading layer of cells showing special-
ized trichilemmal hair follicular differentiation are situated on
top of an eosinophilic basement membrane, present in both
the invasive and in situ component. With few exceptions, sur-
gical excision with adequate margins is often sufficient for
locoregional control in primary cutaneous adnexal neo-
plasms.18 However, primary breast carcinomas require a dif-
ferent approach that may include extensive surgery, sampling
of the sentinel lymph nodes and consideration of neoadjuvant
and/or adjuvant therapy. A combination of the clinical
history, imaging, and identification of the anatomic relation
of the lesion such as the presence of adjacent adnexal struc-
ture or development from surrounding breast parenchyma is
necessary for proper characterization.

Immunohistochemistry, though nonspecific, can be
helpful in differentiating primary cutaneous adnexal carci-
noma from primary breast carcinoma when multiple
markers are used in combination with tumor morphol-
ogy.19,20 Most cutaneous folliculosebaceous tumors will
show dual positivity with strong nuclear and cytoplasmic
positivity for p63 and KRT5/6, respectively, as seen in
our case. The p63 staining of the basal layer should not
be confused with a ductal carcinoma in situ (DCIS)
where the myoepithelial cells are positive for p63.
KRT5/6 should be negative in the neoplastic cells in the
setting of luminal-type DCIS but can be positive in basal-
like in situ carcinoma.21 Furthermore, the pattern of p63
expression in tumor cells can vary. Many solid primary
cutaneous tumors such as squamous cell carcinoma,
basal cell carcinoma, porocarcinoma, hidradenocarcinoma,
will show a diffuse pattern of staining for p63.18 In the rare
cases of basal-like and metaplastic invasive mammary carci-
nomas showing diffuse p63 and KRT5/6 expression, care
should be taken when interpreting the stains and discriminat-
ing which cell component is immunoreactive as well as cor-
relation with histology. Foci of clear cells, peripheral
palisading and pilar-type keratinization are features not typi-
cally seen in invasive mammary carcinoma and if identified
can aid in rendering the correct diagnosis. Markers expressed
in follicular epithelium and those reported in tumors showing
follicular differentiation including KRT7, 8, 18, and 19 can be
helpful when evaluating these cases.1,22,23 CD34 expression
also supports outer root sheath differentiation.1

The use of immunostains to identify site of origin is also
helpful when working up cutaneous-type adnexal tumors
involving the breast. GATA3, mammaglobin, GCDFP-15,
and estrogen receptor immunoreactivity are useful in identify-
ing breast as the site of origin. However, cutaneous epithelial
neoplasms can also show varied expression of given the
shared embryogenesis between these 2 groups of tumors.
GCDFP-15 is a marker of apocrine differentiation and is
more sensitive in apocrine carcinoma and breast carcinomas
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with apocrine differentiation.24,25 TRPS1 is less helpful in
discriminating mammary origin from cutaneous tumors as
immunoreactivity has been reported in some cutaneous
tumors.26,27

Unfortunately, to date, molecular comparison is not
helpful in discriminating this carcinoma of trichilemmal
hair follicular differentiation from other triple negative
biphasic carcinomas occurring in the breast as limited
genetic data on these tumors exist. PTEN and PIK3CA
loss of function was the most notable features in the molec-
ular analysis of this tumor. Neither TP53 mutation nor
HRAS mutation were identified. Importantly, tumors har-
boring both HRAS and PIK3CA mutations have been
reported in other carcinomas with biphasic patterns of
growth, including breast epithelial-myoepithelial carci-
noma and adenomyoepitheliomas.28-30 Once this tumor
of trichofollucilar derivation is more broadly recognized,
more cases will be identified and studied to determine its
distinct molecular signature.

In conclusion, we report a case of nonconventional
invasive triple negative adnexal carcinoma involving the
breast and showing follicular differentiation. To the best
of our knowledge, this is the third such case reported in
the literature and the first with detailed molecular analysis.
These tumors are rare and pose diagnostic difficulty when
involving the breast as they may mimic primary ductal car-
cinomas. It is important to make the distinction as the
wrong diagnosis and improper management can have unto-
ward consequences for the patient as cutaneous adnexal
carcinomas are low-grade tumors. Cursory review of a
biopsy from the breast showing in situ carcinoma may
result in the diagnosis of ductal carcinoma, not otherwise
specified. The awareness of a KRT5/6-positive ductal car-
cinoma with distinct clear cell change, nuclear palisading
and a prominent eosinophilic basement layer will direct
the pathologist to the correct diagnosis of carcinoma
arising from a cutaneous adnexal structure, once the super-
ficial location of the tumor is noted. The findings of nega-
tive hormone immunoreactivity support this diagnosis and
should not lead to the erroneous diagnosis of conventional
triple negative breast carcinoma.
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