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congenital nevus: Keratins and filaggrin expression suggesting
differentiation into the secretory cells of apocrine glands
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Abstract. Primary cutaneous apocrine carcinoma (PCAC) is
a rare neoplasm of skin appendages. To determine the differentiation of apocrine carcinoma, we studied the expression
of epithelial keratins and filaggrin immunohistochemically
using 10 anti-keratin antibodies againt keratin (K) 1, 7, 8, 10,
14, 15, 16, 17, 18, 19 and the anti-filaggrin antibody. PCAC
demonstrated strong positivity for K7, K8, K18 and K19.
These keratins are distributed in secretory cells of normal
apocrine glands. The tumor cells were negative for K14 and
K17. The two keratins exist in myoepithelial cells in normal
apocrine glands. Results suggest that PCAC shows differentiation into secretory cells of apocrine glands, although it does
not differentiate into myoepithelial cells. K14 is also known
as undifferentiated keratin, whereas K17 is considered to be a
hyperproliferative keratin. Absence of the expression of K14
and K17 may reflect an indolent clinical course of PCAC.
Introduction
Primary cutaneous apocrine carcinoma (PCAC) is a rare skin
neoplasm. Although approximately 40 cases of PCAC have
been reported (1), no previous reports regarding apocrine
carcinoma within a congenital melanocytic nevus exist.
The origin of PCAC remains unclear. Keratin (K) is an
essential marker of epithelial neoplasms used to evaluate the
origin of the tumor and stage of differentiation (2,3). Filamentaggregating protein (filaggrin) is a marker of terminal epidermal
differentiation (4). To elucidate the differentiation of PCAC,
we studied the expression of epithelial keratin and filaggrin in
PCAC using 10 anti-keratin antibodies and an anti-filaggrin
antibody. Immunohistochemical studies of PCAC using types
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of anti-keratin antibodies that identify multiple keratins exist (5).
However, this is the first systematic study to investigate PCAC
with detailed immunohistochemistry results using monospecific
anti-keratin antibodies and an anti-filaggrin antibody.
Materials and methods
A 70-year-old male presented to our hospital with a 10-year
history of a slow-growing, red-to-black nodule that developed
into a large black macule on his back. He had a pigmented
macule on his back at birth that had been treated 50 years earlier
with cryotherapy using liquid nitrogen. A clinical examination
showed a leaf-shaped black macule measuring 22x10.5 cm on
the patient's back. On the left side of the macule, a 45x30 mm
in diameter red-to-black nodule with ulceration was observed
(Fig. 1). The left axillary lymph node was palpable. No other
occult carcinomas, including breast carcinoma, were detected.
The macule, including the tumor, was totally excised and a left
axillary lymphadenectomy was performed. Each specimen
was fixed in formalin, embedded in paraffin and stained with
hematoxylin and eosin. Serially cut sections were used in the
immunohistochemical study. Informed consent was obtained
from the patient before the treatment.
An immunohistochemical study of gross cystic disease
fluid protein 15 (GCDFP-15), s100a and HMB-45 was
performed. The epithelial keratin and filaggrin expression
was also studied using immunohistochemical procedures.
The anti-keratin and anti-filaggrin antibodies used in this
study were: 34βB4 (K1) (6), LP5K (K7) (7), LP3K (K8) (7),
HP1 (K10) (8), LL002 (K14) (7), LHK15 (K15) (9), LL025
(K16) (7), E3 (K17) (7), 5D3 (K18) (7), b170 (K19) (10) and
15C10 (filaggrin) (4) (all from Novocastra Laboratories Ltd.,
Newcastle upon Tyne, UK). This immunohistochemical study
employed the labeled streptoavidin-biotin method (LSAB;
Dako, Carpinteria, CA, USA) as previously reported (11).
Normal skin from the scalp was used for control specimens.
Results
Hematoxylin and eosin staining. Including ulceration, the
tumor occupied the dermis and the upper subcutaneous fatty
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tissue (Fig. 2A). There was a complex glandular arrangement
including tubular, solid and cord-like areas. In the upper
dermis, large lumina with decapitation secretion were
observed, whereas invasive growth of smaller tumor nests in
the surrounding tissue was noted in the subcutaneous fat. The
neoplastic cells had abundant eosinophilic granular cytoplasm
and atypical round, hyperchromatic nuclei with prominent
nucleoli (Fig. 2B). Mitotic figures were occasionally seen.
The histopathological diagnosis was apocrine carcinoma,
due to the characteristic ‘apocrine snout’. According to the
subclassification of PCAC by Ackerman et al (12), the tumor
was classified into cutaneous apocrine ductal carcinoma.
Metastasis was observed to the left axillary lymph nodes.
Around the tumor and in the stroma between the tumor
nests, dense diffuse proliferation of small monomorphous
melanocytes without atypia was observed (Fig. 2C). The
melanocytes demonstrated an adnexocentric or angiocentric arrangement and were disposed in single files between
collagen bundles. These histopathological features were
consistent with congenital melanocytic nevus. Within the
nevus, ectopic apocrine glands, which were larger glands
without nuclear atypia showing decapitation secretion, were
located adjacent to the tumor (Fig. 2D). Benign apocrine
neoplasm was not found. Neither sebaceous hyperplasia nor
follicular anomaly, frequently noted in nevus sebaceous of
Jadasshon, was observed. We therefore considered this case
to be an apocrine carcinoma developed within a congenital
melanocytic nevus.
Immunohistochemical findings. The tumor cells were positive for
GCDFP-15 and negative for s100a and HMB-45. Table I shows
the pattern of keratin and filaggrin expression in the normal

Figure 1. A red-to-black nodule that developed into a large black macule on
the back.

apocrine glands and tumor. The tumor demonstrated a diffuse
strong positivity for K7, 8, 18 and 19 (Figs. 3A-C). Tumor cells
were negative for K1, 14, 15, 16 and 17. K10 was focally distributed in ductal structures within the tumor (Fig. 3D).

Figure 2. Hematoxylin and eosin staining. (A) Apocrine carcinoma occupying the dermis, showing invasive growth in the surrounding congenital melanocytic nevus. (B) Tubular structures showing decapitation secretion consisted of tumor cells with abundant eosinophilic granular cytoplasm and round,
hyperchromatic nuclei. (C) Apocrine carcinoma adjacent to the nests of melanocytes. (D) Ectopic apocrine glands within a congenital melanocytic nevus.
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Figure 3. Immunohistochemistry of keratins (K). The tumor showed a diffuse strong positivity for (A) K7, (B) K8, (C) K18 and K19, and focal positivity for
(D) K10.

Table I. Keratin expression in the normal apocrine gland and carcinoma.
Acrosyringium
--------------------------------------------------------------------Luminal
Periluminal
Basal
cells
cells
cells
K1
K7
K8
K10
K14
K15
K16
K17
K18
K19
Filaggrin

+
+
+
+

+
+
-

+
-

Intradermal duct
------------------------------------Luminal
Basal
cells
cells
+
+
+
-

+
-

Secretory portion
-------------------------------------------------------Secretory
Myoepithelial
cells
cells
+
+
+
+
-

+
+
-

Case

++
++
- ~ (+)a
+
+
-

Focal expression of K10 in ductal structure within the tumor was observed.

a

Discussion
Primary cutaneous apocrine carcinomas (PCAC) are rare
neoplasms and have yet to be fully investigated. Approximately
40 cases of PCAC have been reported (1). The majority of

PCACs are relatively indolent, but some are rapidly progressive (13). The prognosis of PCAC is generally favorable
and depends on the degree of tumor differentiation. PCAC
appears where normal apocrine glands exist including axilla,
eyelid, anogenital lesions, but rarely the chest and lip (14,15).
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PCAC occasionally arises from ectopic apocrine glands in
nevus sebaceous (16,17) or from benign apocrine neoplasms
such as tubular apocrine adenoma (18,19), cylindroma (20)
and spiradenoma (21). PCAC was located overlying a large
congenital melanocytic nevus in our case. To the best of our
knowledge, no reports of PCAC on the congenital melanocytic
nevus or other melanocytic nevi have been reported. Since
ectopic apocrine glands were observed within the nevus, we
suggested that, in our study, PCAC originated from these
ectopic apocrine glands.
The pattern of keratin and filaggrin expression in normal
apocrine glands is summarized in Table I (11,22,23). In
acrosyringium and dermal duct, luminal cells showed positivity for K1, 10 and 19, whereas basal cells were positive for
K14. In the secretory portion of the apocrine gland, secretory
cells expressed K7, 8, 18 and 19, whereas myoepithelial cells
expressed K14 and 17. Keratin expression is unique in each
section of the normal apocrine sweat gland (luminal cells and
basal cells of the acrosyringium and intradermal duct, secretory cells and myoepithelial cells of the secretory portion)
Thus, the origin of PCAC was determined according to the
pattern of keratin distribution.
The keratin profile of PCAC in our case is shown in
Table I. K7, K8, K18 and K19 were detected in the tumor as
well as in secretory cells in the normal apocrine gland. We
therefore speculated that PCAC differentiated into the secretory cells in the apocrine glands. Focal expression of K10 in
the ductal structure within the tumor nests showed that some
PCAC exhibited differentiation into the apocrine dermal duct.
On the other hand, the tumor nests did not express K14 and 17
since these keratins are normally distributed in myoepithelial
cells in the secretory portion of apocrine glands. This finding
suggests that PCAC is composed not of a proliferation of
myoepithelial cells but of secretory cells. PCAC did not
express K14, 16 or 17. K14, a basal keratin, is undifferentiated,
whereas K16 and 17 are known to hyperproliferative keratins.
Lack of these keratins is consistent with a clinical indolent
course of PCAC (20).
Our findings are consistent with previous research in the
literature which showed that PCAC is negative for α-SMA
(smooth muscle actin), a useful marker of myoepithelial cells
(15,24). An ultrastructural study also found that PCAC, which
displayed microvilli on the surface of the tumor cells under
an electron microscope, showed differentiation into secretory
cells (14,25). Positivity for K7 and negativity for K1 and K14
was the same as in Miyamoto's previous report (5), but reactivity for K10 was different in our case, most likely due to the
degree of tumor differentiation.
In conclusion, in our case, primary cutaneous apocrine
carcinoma arose from secretory cells of ectopic apocrine
glands within a congenital melanocytic nevus.
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