
Abstract. To clarify the histopathogenesis of Pinkus tumor
(fibroepithelial basal cell carcinoma, FEBCC), we have
studied cytokeratin (CK) expression in FEBCC using ten
different anti-keratin antibodies against CK 1, 7, 8, 10, 14,
15, 16, 17, 18 and 19. Tumor nests consisted of two epithelial
components: duct-like structures and basaloid cells of
anastomosing strands. In duct-like structure, CK 1, 10, 14,
16, 17 and 19 were detected. CK expression of duct-like
structure showed the hyperproliferative state of eccrine
intraepidermal ducts. In basaloid cells of anastomosing strands,
CK 14 and 17 were detectable. These results suggested that
duct-like structure originates from the intraepidermal duct
and proliferates to spread in the dermis.

Introduction

Pinkus tumor (fibroepithelial basal cell carcinoma, FEBCC)
is an uncommon tumor. It presents as a soft nodular lesion
often on the lower part of the back. The histogenesis and
origin of FEBCC is unclear (1). The origin of Pinkus tumor
might be a consequence of tumor spread along pre-existent
dermal eccrine duct (2). 

Cytokeratins (CKs), predominant intermediate filaments
in keratinocytes, have been catalogued by Moll et al according
to their charge and molecular weight (3). CK is a crucial
marker to evaluate the origin of epithelial tumors. To our
knowledge, no immunohistochemical study of CK in FEBCC
has been performed. To elucidate the origin of FEBCC, we
have studied CK expression on FEBCC using ten anti-keratin
antibodies.

Materials and methods

An 89-year-old man presented with an asymptomatic nodule
on the left forearm. The surface of the nodule was erosive
with teleangiectasia, and the nodule was elevated and sized
19x12 mm in diameter with hyperkeratosis in the margin
(Fig. 1). No lymph node swelling in the cubital fossa and
axilla was observed. The nodular lesion was surgically excised.
A specimen was formalin-fixed, paraffin-embedded, stained
with haematoxylin and eosin, and PAS stain, and serially-cut
sections were used in the immunohistochemical study.

The anti-keratin antibodies used in this study were as
follows: 34ßB4 (CK 1) (4), LHP1 (CK 10) (5), LL002 (CK 14)
(5), LHK15 (CK 15) (6), LL025 (CK 16) (5), E3 (CK 17) (5),
5D3 (CK 18) (5) and b170 (CK 19) (7) (all from Novocastra
Laboratories Ltd, Newcastle upon Tyne, UK). The immuno-
histochemical study used the labeled streptoavidin-biotin
method (LSAB, Dako, Carpentaria, CA, USA) and was
performed as in a previous report (8). Normal skin from the
forearm served as controls. 

Results

Hematoxylin and eosin staining. The tumor was composed of
two epithelial components: anastomosing strands of basaloid
cells and duct-like epithelial cells (Fig. 2). Both epithelium
components are partly connected. Between basaloid cells,
eosinophilic loose stroma was observed. The tumor nests of
basaloid cells revealed hyperchromatinism and atypia, and a
reticular pattern, and proliferated downward to the dermis. In
addition, duct-like structures within five to ten layers were
observed from the epidermis to the upper dermis.

Immunohistochemical findings. CK expression in normal
eccrine sweat gland and FEBCC was summarized in Table I
as previously reported (9,10). Briefly, CK 1 and 10 were
expressed in periluminal and luminal cells in acrosyringium,
and in luminal cells in intradermal duct. CK 14 was expressed
in basal cells in acrosyringium and intradermal ducts, and
myoepithelial cells in secretory portion. CK 7, 8 and 18 were
expressed in secretory cells in secretory portion. CK 17 was
only expressed in myoepithelial cells in secretory portion.
CK 19 was expressed in luminal cells in acrosyringium and
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intradermal duct, and secretory cells in secretory portion. CK
15 and 16 were not detected in eccrine sweat gland.  

Regarding duct-like structure, CK 1 (Fig. 3) and 10,
stratified keratin, were positive for suprabasal layers in duct-
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Figure 1. The surface of the nodule was erosive with teleangiectasia. The nodule was elevated and sized 19x12 mm in diameter with hyperkeratosis in the
margin.

Figure 2. The tumor was composed of two epithelial components: anastomosing strands of basaloid cells and duct-like epithelial cells.
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like structure. CK 14, basal keratin, was also expressed in
duct-like structure. CK 16 (Fig. 4) and 17, hyperproliferative
keratins, were detectable in the whole layers in the duct-like
structure. CK 19 was only expressed in the inner cells (Fig. 5).
CK 7, 8 and 18 were not detected.

Concerning basaloid nests, CK 14 and 17 (Fig. 6) were
detected in basaloid nests. The other CKs were not expressed.

PAS staining. PAS-positive basement membrane was observed.
In duct like structure and basaloid nests, the intensity of PAS
was decreased (Fig. 7).

Discussion

Pinkus tumor (fibroepithelial basal cell carcinoma, FEBCC)
was reported as premalignant fibroepithelial tumor of skin
(11). Although the histogenesis of FEBCC remains unknown,
Stern et al (2) reported that FEBCC spreads along the eccrine
ducts histologically. They found focal obliteration of duct
and transition to strands of solid BCC, and suggested that
eccrine ducts serve as an initial template in FEBCC, resulting
in subsequent replacement by solid strands of basal cell
carcinoma. 
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Table I. CK expression in normal eccrine sweat gland and FEBCC.
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

Acrosyringium Intradermal duct Secretory portion FEBCC
––––––––––––––––––––––––––– –––––––––––––– –––––––––––––––––––––– ––––––––––––––––––
Luminal Periluminal Basal Luminal Basal Secretory Myoepithelial Duct-like Basaloid

cells cells cells cells cells cells cells structure cells
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
CK 1 + + - + - - - + -
CK 7 - - - - - + - - -
CK 8 - - - - - + - - -
CK 10 + + - + - - - + -
CK 14 - - + - + - + + +
CK 15 - - - - - - - - -
CK 16 - - - - - - - + -
CK 17 - - - - - - + + +
CK 18 - - - - - + - - -
CK 19 + - - + - + - +a -
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
aOnly inner cells are positive for CK19.
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

Figure 3. CK 1 was positive for suprabasal layers in duct-like structure.
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With regard to duct-like structure, CK 1 and 10,
differentiated keratins found in stratified epithelium, were
detected in suprabasal layers of ductal-like structure. In
normal acrosyringium, CK 1 and 10 are detectable in peri-
luminal and luminal cells (suprabasal cells) in acrosyringium.
CK 19, keratin specifically present in luminal cells throughout
the eccrine sweat gland, was expressed in inner cells in duct-
like structure. These keratins in ductal-like structure were

similar to those of normal acrosyringium. CK 14, basal keratin,
was expressed in the whole layers of duct-like structure,
suggesting that duct-like structure possesses undifferentiated
character. To our interest, CK 16 and 17, hyperproliferative
keratins which are not detectable in normal acrosyringium and
intra-dermal duct, were expressed in ductal structure. These
results suggested that duct-like structure originates from
intraepidermal duct with CK 1 and 10, and proliferates to
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Figure 4. CK 16 was detectable in the whole layers in the duct-like structure. Basaloid nests were negative for CK 16.

Figure 5. CK 19 was only expressed in the innner cells. Basaloid nests were negative for CK 19.
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spread in the dermis with CK 16 and 17. We did not find
focal obliteration of duct epithelium and lumen as previously
reported (2). Roth et al (12) reported that high incidence of
FEBCC in BCC of the sole correlates with abundant sweat
glands. They also reported CEA immunostaining in the eccrine
foci within tumor strands. Our immunohistochemical study
supports the previous proposals (2,12) which demonstrate
that FEBCC derives from the spread of BCC down eccrine

ducts. In addition, we suggest that FEBCC is derived from
intraepidermal duct, and proliferates in the dermis with
hyperproliferative keratins.

With regard to basaloid nests, CK 14 and 17 were detected
in FEBCC. CK expression of FEBCC was similar to that of
previous reports (4,13). These reports showed expression of
CK 5, 14, and 17 in BCC. CK 1 and 10, stratified keratin,
and CK 7 and 18, simple epithelial or embryonic keratin,
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Figure 6. CK 17 were detected in basaloid nests. 

Figure 7. PAS-positive basement membrane was observed. In duct-like structure and basaloid nests, the intensity of PAS was decreased.
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were not detected in BCC (4,13). CK 16 is not found in BCC.
CK 19 was found in 4 of 15 cases of BCC (4). Stern et al (2)
proposed that eccrine ducts serve as an initial template in
FEBCC and subsequently are replaced by BCC. 

Further investigations will be needed to clarify the origin
of FEBCC.
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