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Altbough eccrine poroma bas been thought of as
a neoplasm of the intradermal eccrine duct, this
interpretation bas not been entirely confirmed. In
this study, twenty-five cases of eccrine poroma
were retrieved and analyzed by immunobis-
tochemical techniques, using various kinds of
monoclonal antikeratin antibodies. Comparative
immunobistochemical observations of eccrine
poroma and normal eccrine glands revealed that
the poroma cells expressed immunopbenotypes
similar to those of the basal cells of dermal
eccrine ducts. Sweat-ductlike structures showed
similar staining patterns to those observed in the
inner cells of dermal eccrine ducts. Some cystic
spaces were similar to those observed in the
secretory cells of eccrine glands. Eccrine poroma
is, therefore, speculated to originate via the pro-
liferation and expansion of the basal cells of
eccrine ducts, although it is very difficult to
Drove the bistogenesis. Some tumor cells may dif-
JSerentiate toward inner cells of the eccrine ducts,
SJorming ductal lumina, whereas other tumor
cells differentiate toward eccrine secretory
regions, forming some cystic spaces. (Am J
Patbol 1993, 142:231-239)

Eccrine poroma was first described as a definite his-
topathological entity by Pinkus and coworkers' in
1956. Pinkus believed that the lesion was a benign
neoplasm of the acrosyringeal portion of the
epidermis. This strictly limited interpretation, how-
ever, has not been entirely confirmed. There have
been contrasting observations in enzyme histochem-
ical studies on eccrine poroma. Sanderson and
Ryan? reported that certain histochemical reactions
resembled those displayed by the dermal part of the

normal eccrine sweat duct rather than by the
intraepidermal part. The histochemical studies of
Hashimoto and Lever3 revealed a striking similarity
between the tumor cells and the cells of the adult
acrosyringium. On the other hand, the first electron
microscopic examination of a case of eccrine
poroma revealed that the tumor cells, except for the
luminal cells, appeared to be identical to the cells
that constitute the outer layer of the intraepidermal
eccrine duct.3 In some areas, however, other elec-
tron microscopic examinations showed separations
between tumor cells, as seen in intradermal duct
formation.# Thus, some of the tumor cells in eccrine
poroma and most, if not all, of the tumor cells in
dermal duct tumor, are thought to be differentiated
toward dermal duct cells.®

Recent observations that keratin composition var-
ies greatly among different epithelia raise the possi-
bility that detailed analyses of keratins may allow the
identification of various tumors.6-'© In this study,
therefore, we used various kinds of monoclonal anti-
keratin antibodies to determine the tissue distribution
of various keratins in the expectation that these data
could be helpful in investigating the nature and dif-
ferentiation of eccrine poroma.

Materials and Methods

Twenty-five cases of eccrine poroma were retrieved
from the files of the Department of Dermatology, Tei-
kyo University School of Medicine, and the Depart-
ment of Dermatology, Kanto Communication
Hospital. For immunohistochemical studies, the tis-
sue blocks were deparaffinized, rehydrated, rinsed
in phosphate-buffered saline, and then stained by
the avidin-biotin-complex method."" Sections were
then counterstained with methyl green, and finally
mounted. Trypsinization of sections was performed
before staining with some anticytokeratin antibodies.
The primary antibodies used in this study are shown
in Table 1.
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Table 1. List of Antibodies Used in This Study

Antibody Specificity Antibody source Ref.
34B4 CK 1 Enzo 9
AE3 CKs 1t0 8 Boehringer 14
34BE12 CKs 1, 5, 10, and 11 Enzo 9
RCK102 CKs 5 and 8 Sanbio 15
358H11 CK 8 Enzo 9
4.1.18 CK 8 Boehringer
CAM5.2 CKs 8 and 18 Becton-Dickinson 16
NCL5D3 CKs 8, 18, and 19 Sanbio
PKK1 CKs 8, 18, and 19 Labsystems 17
AE1 CKs 10, 14 to 16, and 19 Boehringer 14
KL1 CK 11 Immunotech 18
Ks 13.1 CK 13 Boehringer 19
170.2.14 CK 19 Boehringer
Involucrin Involucrin (polyclonal) Biomedical Tech
CEA CEA (polyclonal) Dakopatts

Results (Figure 1B) or by a single row of luminal cells (Figure

Light Microscopic Findings

Most eccrine poromas consisted of broad, anasto-
mosing bands (Figure 1A). Cells comprising the
tumor (so-called poroma cells) were uniformly small,
cuboidal epithelial cells with lightly basophilic round
nuclei and moderate amounts of pale to lightly eosi-
nophilic cytoplasm. They were connected by inter-
cellular bridges. In most, but not in all, eccrine
poroma, narrow ductal lumina and, occasionally,
cystic spaces were found within the tumor bands.
They were lined by an eosinophilic cuticle similar to
that which lines the lumina of eccrine sweat ducts

1C). Some of the large cystic spaces were directly
lined by smooth-surfaced cells (Figure 1C).

The eccrine poroma appears to arise from the epi-
dermis, and it extends into a highly vascular dermis.
There are, however, two variants of this tumor. One is
hidroacanthoma simplex,’? which is entirely
enclosed within the epidermis, where it appears as
discrete aggregates, and the other is dermal duct
tumor,'® which is largely or entirely located in the
dermis, where it consists of variously shaped tumor
islands containing ductal lumina. In our studies,
there were two cases with hidroacanthoma simplex
and one case with dermal duct tumor.

Figure 1. Histology of eccrine poroma. Eccrine poromas usually consist
of broad, anastomosing bands (A). In most eccrine poromas, narrow
ductal lumina (arrowbeads) (B) and, occasionally, cystic spaces (C)
are found within the tumor bands. They are lined by an eosinophilic
cuticle similar to that lining the lumina of eccrine sweat ducts (B) or by
a single row of luminal cells (arrows) (C). Some of the large cystic spaces
are directly lined by smooth-surfaced cells (arrowbeads) (C). [H & E;
original magnification: (A) X 13.2, (B) X 33, (C) X 33/



Immunohistochemical Observations

Eccrine Poroma

There were no significant differences in immu-
nophenotypes among hidroacanthoma simplex, der-
mal duct tumor, and eccrine poroma. Cytokeratins
(CKs) were present in all cases. However, each CK
revealed different staining patterns. Tumor cells,
including poroma and luminal cells, revealed posi-
tive staining with antibody AE3,'® which is specific
for CKs 1 to 8 and antibody RCK102,'® which is
specific for CKs 5 and 8 (Figure 2A). The RCK102
usually reacted intensely with the inner surfaces or
luminal cells of the ducts and cysts, whereas there
was occasional intense staining with AES.

With antibody 34BE12,° which is specific for CKs
1, 5, 10, and 11, most poroma cells revealed weak
immunostaining. In addition, the luminal cells lining
the ducts or cysts revealed positive staining, and the
inner surfaces of these ducts and cysts revealed
strong positive staining (Figure 3A).

Immunostaining with antibody 170.2.14, which is
specific for CK19 and antibody AE1,"* which is spe-
cific for CKs 10, 14/15, 16, and 19, was observed in
the luminal cells of sweat-ductlike lumina and cystic
spaces. Tumor cells around these ducts and cysts
also showed positive staining. However, although
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weak staining with AE1 was noted in most poroma
cells (Figure 4A), most of these cells failed to react to
170.2.14 (Figure 5A).

Immunostaining with antibody CAM5.2,'® which is
specific for CKs 8 and 18, was noted on the inner
surfaces of cystic spaces. Some luminal cells of the
cystic spaces also showed positive staining with
CAMS.2 (Figure 6A). However, small ducts, morpho-
logically similar to eccrine ducts, revealed negative
staining.

Immunoreactivity with the antibodies directed
against CKs of simple epithelium (358H11° against
CK 8; 4.1.18 against CK8; PKK1'7 against CKs 8, 18,
and 19; NCL5D3 against CKs 8, 18, and 19) was
similar to that with CAM5.2. Antibody KL1,'® which is
specific for K11, also revealed similar staining to that
with CAMS5.2. With KL1, PKK1, and 4.1.18, however,
weak staining was occasionally noted in the small
ducts that were morphologically similar to eccrine
ducts.

The monoclonal antibody 348B4,° which is spe-
cific for CK1, and the antibody Ks13.1,‘9 which
is specific for CK13, failed to react with any tumor
cells. Antibody to involucrin also failed to react with
any tumor cells, although occasional weak staining
was noted in some luminal surfaces. Carcinoembry-
onic antigen (CEA) was detected on the inner sur-
faces of some cystic spaces and ductal lumina. An

Al

Figure 2. Immunobistochemical staining with antibody RCK102 (against CKs 5 and 8). Eccrine poroma (A): Tumor cells reveal positive staining.
The arrow indicates the sharp transition between the tumor and the positively stained basal keratinocytes in the adjacent epidermis (original
magnification X 13.2). Normal eccrine gland (B): Positive staining is noted in the outer cells of the dermal eccrine ducts. However, the acrosyringium

(arrowbeads) is not stained (original magnification X 66).
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Figure 3. Immunobistochemical staining with antibody 34BE12 (against CKs 1. 5. 10. and 11). Eccrine poroma (A): Poroma cells reveal weak
staining (original magnification X 13.2). Normal eccrine gland (B): Eccrine ducts are positively stained. especially strong staining is noted in the
luminal cells of the eccrine ducts. In the eccrine secretory elements, only myoepithelial cells (arrowbeads) shou: positive staining (original magni-
Sication X 66).

eosinophilic cuticle lining the ductal lumina was also Normal Eccrine Gland
stained intensely.

Table 2 summarizes the immunophenotypes oftu- With antibody AE3 against CKs 1 to 8, eccrine
mor cells in eccrine poroma, based on the previously secretory elements and eccrine ducts revealed pos-
described results. itive reactions, although the acrosyringium and low-

") :
Figure 4. Immunobistochemical staining with antibody AE1 (against CKs 10, 14 to 16, and 19). Eccrine poroma (A): Positive staining is observed
in the luminal cells of sweat-ductlike lumina and cystic spaces. Weak staining is also noted in most poroma cells (original magnification X 13.2).
Normal eccrine gland (B): Strong staining is noted in the inner cells of the acrosyringium and dermal eccrine ducts. Outer cells of the eccrine ducts
and basal keratinocytes in the epidermis also show positive staining (original magnification X 66).
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Figure 5. Immunohistochemical staining with antibody 170.2.14 (against CK 19). Eccrine poroma (A): Positive staining is observed in the luminal
cells of sweat-ductlike umina and cystic spaces. However. most poroma cells fail to react to 170.2.14 (original magnification X 13.2). Normal eccrine
gland (B): Positive staining (arrowbeads) is noted in the inner cells of the acrosyringium and dermal eccrine ducts. However. the outer cells of the
eccrine ducts usually reveal negative staining (original magnification X 66).

ereccrine ducts showed weak staining. The acrosy-
ringium did not stain with antibody RCK102 against
CKs 5 and 8; however, positive staining was noted in
the outer cells of the dermal eccrine ducts (Figure
2B). In the eccrine secretory elements, myoepithelial
cells and eccrine secretory cells showed positive
staining, although occasional weak staining was
noted in the eccrine secretory cells.

With antibody 34BE12 against CKs 1, 5, 10, and
11, the acrosyringium and dermal eccrine ducts
were positively stained; especially strong staining

was noted in the luminal cells of the acrosyringium
and dermal eccrine ducts. In the eccrine secretory
elements, only myoepithelial cells showed positive
staining (Figure 3B).

With antibody 170.2.14 against CK 19, positive
staining was noted in the inner cells of the acrosy-
ringium and dermal eccrine ducts. However, the
outer cells of the eccrine ducts usually revealed neg-
ative staining, although occasional weak staining
was noted (Figure 5B). In the eccrine secretory ele-
ments, myoepithelial cells and eccrine secretory

N o

Figure 6. Immunobistochemical staining with antibody CAMS5.2 (against CKs 8 and 18). Eccrine poroma (A): Positive staining is noted on the
luminal cells of some cystic spaces. However, small ducts (arrowbeads). morphologically similar to eccrine ducts, reveal negative staining (original
magnification X 13.2). Normal eccrine gland (B): Eccrine secretory elements show positive staining. However, the eccrine ducts (arrowbeads) and

dcrosyringium reveal negative staining (original magnification X 66).
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Table 2. Immunobistochemical Staining in Eccrine Poroma

Poroma Luminal cell of Inner surface of Luminal cell of Inner surface of
Antibody CKs cell ductal lumina ductal lumina cystic spaces cystic spaces
34BB4 1 - - - - -
AE3 1to 8 + + + + +
34BE12 1,5, 10, and 11 + + + + +
RCK102 5and 8 + + + + +
35BH11 8 - - () - (%) +(z) +
4118 8 - + + + (%) +
CAMS5.2 8 and 18 - - - + () +
NCL5D3 8, 18, and 19 - - - + (x) +
PKK1 8, 18, and 19 - + + + (%) +
AE1 10, 14 to 16, and 19 + (=) + + + +
KL1 1 - + + + (£) +
Ks 13.1 13 - - - - -
170.2.14 19 - + + + +
Involucrin - - - - -
CEA - + (=) + - +

-, %, and +: staining intensity—negative, weak, positive, respectively. ( ): occasional staining.

cells showed positive staining, although incidental
weak staining was noted in the latter.

With antibody AE1 against CKs 10, 14 to 16, and
19, strong staining was noted in the inner cells of the
acrosyringium and dermal eccrine ducts. The outer
cells of the eccrine ducts also showed positive stain-
ing (Figure 4B). In the eccrine secretory elements,
myoepithelial cells and eccrine secretory cells
showed positive staining, although occasional weak
staining was noted in the latter.

With antibody KL1 against CK 11, eccrine secre-
tory elements and the inner surfaces of the eccrine
ducts, including the acrosyringium, revealed positive
staining, although the staining intensity on the inner
surface of the eccrine ducts was weak. Occasional
staining was noted in the luminal cells of the eccrine
ducts.

With antibody PKK1 against CKs 8, 18, and 19,
eccrine secretory elements revealed positive reac-
tions, although incidental weak staining was noted in
the eccrine secretory cells. The inner surfaces of the
eccrine ducts were weakly stained, although the
acrosyringium showed negative staining.

With the antibodies directed against CKs of simple
epithelium (35BH11 against CK 8; CAM5.2 against
CKs 8 and 18; and NCL5D3 against CKs 8, 18, and
19), eccrine secretory elements showed positive
staining (Figure 6B). Eccrine ducts and acrosyring-
ium revealed negative staining, although occasional
weak staining was noted on the inner surfaces of the
eccrine ducts.

With antibody 4.1.18 against CK 8, myoepithelial
cells showed positive staining, and eccrine secretory
cells showed weak staining. Weak staining was also
noted on the inner surfaces of the eccrine ducts.

No reactivity with antibody 348B4 against CK 1
and antibody Ks13.1 against CK 13 was noted in the
eccrine ducts or secretory elements. However, occa-

sional weak staining with Ks13.1 was noted on the
inner surfaces of the eccrine ducts.

In the eccrine secretory elements, the inner sur-
faces of the lumina and the canaliculi were not
stained with anti-human involucrin antibody. The lin-
ing epithelium of the dermal eccrine ducts and
acrosyringium was also negative for involucrin,
although occasional weak staining was noted on the
inner surfaces of the eccrine ducts and
acrosyringium.

Carcinoembryonic antigen was detected only on
the inner surfaces of the lumina and the canaliculi in
the eccrine secretory components. Occasional stain-
ing was observed in the inner cells of the dermal
ducts and acrosyringium.

These immunohistochemical staining results in
normal eccrine glands are summarized in Table 3.

Discussion

Each type of tissue in the body may, at least theoret-
ically, give rise to a neoplasm, and, generally, these
tumors will manifest some features of differentiation
toward the parent tissue. Many such lesions of the
skin have been recognized as the neoplastic coun-
terparts of glandular or ductal portions of skin
appendages. The term, eccrine poroma, has been
applied to a tumor that manifests features of the dis-
tal eccrine sweat duct or sweat pore. The opinion,
however, that this tumor is a benign neoplasm of the
acrosyringeal portion of the epidermis, has been
questioned by some authors, and it is likely that
deeper parts of the sweat apparatus may be
involved.

Recently, some alterations in epidermal protein
expression (synthesis) have been described in cer-
tain epidermal diseases, including psoriasis,?° ver-
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Table 3. Immunobistochemical Staining in Normal Eccrine Glands

237

. i Secretory portion
Antibody Intraepidermal duct Dermal duct y p
(CKs) Location Results Location Results Location Results
348B4 Inner surfaces - Inner surfaces - Inner surfaces -
(1) Luminal cells - Luminal cells - Secretory cells -
Periluminal cells  + Basal cells + - - Myoepithelial cells -
AE3 Inner surfaces + Inner surfaces  + Inner surfaces +
(110 8) Luminal cells + Luminal cells + >+ Secretory cells +
Periluminal cells + Basal cells + >+ Myoepithelial cells +
34BE12 Inner surfaces + Inner surfaces  ++ Inner surfaces -
(1,5, 10, and 11) Luminal cells + (2)* Luminal cells ++ Secretory cells -
Periluminal cells + Basal cells + >+ Myoepithelial cells +
RCK102 Inner surfaces - Inner surfaces - - + Inner surfaces - (2)*
(5 and 8) Luminal cells - Luminal cells -5z Secretory cells - (2)*
Periluminal cells - Basal cells + >+ Myoepithelial cells  +
35BH11 Inner surfaces - Inner surfaces  + (-)* Inner surfaces +
(8) Luminal cells - Luminal cells - Secretory cells +
Periluminal cells - Basal cells - Myoepithelial cells  +
4.1.18 Inner surfaces + (=) Inner surfaces + (£)* Inner surfaces + (+)*
(8) Luminal cells - () Luminal cells - -+ Secretory cells + (+)
Periluminal cells - Basal cells - Myoepithelial cells +
CAMS5.2 Inner surfaces - Inner surfaces - (x)* Inner surfaces +
(8 and 18) Luminal cells - Luminal cells - Secretory cells +
Periluminal cells - Basal cells - Myoepithelial cells  +
NCL5D3 Inner surfaces - Inner surfaces - (£)* Inner surfaces +
(8, 18, and 19) Luminal cells - Luminal cells - Secretory cells +
Periluminal cells - Basal cells - Myoepithelial cells +
PKKA1 Inner surfaces - Inner surfaces -5t Inner surfaces + (x)
(8, 18, and 19) Luminal cells - Luminal cells - Secretory cells + (£)*
Periluminal cells - Basal cells - Myoepithelial cells  +
AE1 Inner surfaces ++ Inner surfaces ++ Inner surfaces + (2)*
(10, 14 to 16, and 19) Luminal cells ++ Luminal cells ++ Secretory cells + (£)*
Periluminal cells - Basal cells + o - Myoepithelial cells  +
KL1 Inner surfaces + Inner surfaces  + Inner surfaces +
(11) Luminal cells + Luminal cells + (=) Secretory cells +
Periluminal cells  + Basal cells - Myoepithelial cells  +
Ks 13.1 Inner surfaces - (2) Inner surfaces - (z)* Inner surfaces -
(13) Luminal cells - Luminal cells - Secretory cells -
Periluminal cells - Basal cells - Myoepithelial cells -
170.2.14 Inner surfaces + Inner surfaces + Inner surfaces + (2)*
(19) Luminal cells + Luminal cells + Secretory cells + (2)*
Periluminal cells - Basal cells - (2)* Myoepithelial cells +
Inner surfaces - () Inner surfaces - (2)* Inner surfaces -
Involucrin Luminal cells - (2) Luminal cells - (2) Secretory cells -
Outer cells Basal cells - Myoepithelial cells -
Inner surfaces + Inner surfaces  + Inner surfaces +
CEA Luminal cells - (+) Luminal cells - (+) Secretory cells -

Outer cells

Basal cells -

Myoepithelial cells

-, £, +, and ++: staining intensity—negative, slight, moderate, and strong, respectively. —: staining intensity changes in the lower portion

of eccrine ducts.
()" occasional staining.

rucae,?' and epidermal neoplasms.?2 During the last
few years several laboratories have developed mon-
oclonal or polyclonal antibodies against epidermal
proteins such as involucrin and specific subtypes of
keratin polypeptides that seem to participate or have
a specific function in epidermal differentiation.2® The
specificity of these antibodies for various epidermal

structures makes them potentially useful for the
analysis of normal and pathologic keratinization and
for determining the histogenesis of epidermal
neoplasms.'#

Enzyme histochemical staining has shown the
prevalence of eccrine enzymes in eccrine
poroma.2=* The concept that eccrine poroma is a
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epidermal neoplasma with differentiation toward
eccrine sweat apparatus was also supported in our
study by the findings of CEA on the inner surfaces of
the ductal lumina and cystic spaces within the tumor,
because CEA is not detected in other epithelial neo-
plasms of the skin. Although the immunohistochem-
ical localization of CKs in the normal epidermis and
the pilary apparatus was not described in this article,
in another study we found that there were no similar-
ities in CK expression in eccrine poroma, normal
epidermis, and the pilary apparatus (unpublished
data).

In this study, CKs were also confirmed to be
expressed in normal sweat glands. However, they
showed different distribution in the secretory and
ductal portions. Moreover, different immunoreactivity
was noted in the luminal and basal cells of eccrine
ducts. There were also some differences of immu-
nophenotypes between the acrosyringium and the
dermal ducts.

Based on the previous observations, the immu-
nophenotypes of CKs in eccrine poroma can be
summarized thus: 1) the poroma cells were stained
positively with RCK102 (against CKs 5 and 8) and
AE3 (against CKs 1 to 8), weakly with 34BE12
(against CKs 1, 5, 10, and 11), and occasionally with
AE1 (against CKs 10, 14 to 16, and 19). 2) With
34BE12 (against CKs 1, 5, 10, and 11), RCK102
(against CKs 5 and 8), AE1 (against CKs 10, 14 to
16, and 19), and 170.2.14 (against CK 19), intense
staining was observed in the luminal cells not only of
the cystic spaces, but also of sweat-ductlike lumina.
3) The luminal cells of some cystic spaces were
stained with KL1 (against CK 11), 358H11 (against
CK 8), 4.1.18 (against CK 8), CAM5.2 (against CKs 8
and 18), NCL5D3 (against CKs 8, 18, and 19), and
PKK1 (against CKs 8, 18, and 19). 4) Some cystic
spaces revealed staining similar to that of sweat-
ductlike lumina.

Comparative observations of immunohistochemi-
cal staining in eccrine poroma and normal eccrine
glands revealed that the poroma cells expressed
immunophenotypes similar to those of the basal cells
of eccrine gland dermal ducts. Therefore, poroma
cells seem to be most closely related to the basal
cells of eccrine gland dermal ducts, being in no way
analogous to the acrosyringium.

Eccrine poroma was originally regarded as a
benign neoplasm of the acrosyringeal portion of the
epidermis. This belief, however, is improbable,
because the acrosyringium was negative for
RCK102, despite its positive reactivity in eccrine
poroma.

In normal skin, CKs of simple epithelium recog-
nized by CAM5.2, 358H11, and NCL5DS3 antibodies

are present exclusively in the eccrine secretory
elements. The existence of these secretory cell-spe-
cific antigens in the luminal cells of some cystic
spaces indicates that some of these cystic structures
are differentiating toward eccrine secretory
elements. Sweat-ductlike structures were also
present within the tumor, and these were intensely
stained with 34BE12, AE1, 170.2.14, and RCK102.
Because these staining patterns were also observed
in the inner cells of dermal eccrine ducts, it is spec-
ulated that these small ductal structures are differen-
tiating toward the inner cells of eccrine ducts. Some
cystic spaces, especially those directly lined by
smooth-surfaced cells, revealed similar reactivity to
sweat-ductlike structures. These cysts, therefore,
may be considered to be formed by the cystic dila-
tation of these structures.

We can speculate from the previously cited data
that eccrine poroma originates via the proliferation
and expansion of the basal cells of eccrine ducts.
Furthermore, some of the tumor cells (so-called
poroma cells) may differentiate toward inner cells of
the eccrine ducts, forming ductal lumina, whereas
other tumor cells differentiate toward eccrine secre-
tory portions, forming some cystic spaces.

It is very difficult, if not impossible, to prove the
histogenesis of skin tumors, because it is likely that
neoplastic growth would have altered patterns of
keratinization. However, analysis of CKs can comple-
ment and significantly extend data obtained by
established techniques such as light and electron
microscopy as well as histochemistry. The specificity
of these antibodies for the eccrine sweat apparatus,
observed in this study, will make them potentially
useful for the analysis of epidermal neoplasms with
differentiation toward eccrine glands and differentia-
tion from other tumors of epidermal appendage.
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