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Intraepidermal Cytokeratin 7 Expression Is Not
Restricted to Paget Cells But Is Also Seen in Toker

Cells and Merkel Cells

Kurt Lundquist, M.D., Sabine Kohler, M.D., and Robert V. Rouse, M.D.

Histologically, extramammary Paget’s disease and mammary
Paget’s disease (MPD) are characterized by large atypical cells
distributed throughout the epidermis. Although classic ex-
amples of these disorders are easily diagnosed on morphologic
grounds, some cases may cause differential diagnostic prob-
lems. Immunohistology with a wide variety of antibodies has
been used as an aid for the identification of Paget cells, for their
distinction from other entities, and for investigation of the ori-
gin or nature of the disorder. Recently, cytokeratin 7 has been
proposed as a specific and 100% sensitive marker for Paget’s
disease. We studied 22 cases of mammary Paget’s disease and
22 cases of extramammary Paget’s disease with and without an
underlying malignancy for their reactivity with monoclonal an-
tibodies to cytokeratin 7 (CK7) and cytokeratin 20 (CK20). Our
studies show that anti-CK7 is an effective but not 100% sen-
sitive marker for Paget cells, staining 21 of 22 cases of mam-
mary Paget’s disease and 19 of 22 cases of extramammary
Paget’s disease, whereas CK20 stained 0 of 17 cases of mam-
mary Paget’s disease and 6 of 19 cases of extramammary
Paget’s disease. We also demonstrate that CK7, but not CK20,
highlights intraepidermal clear cells with bland nuclear features
(Toker cells) that have been reported in 11% of normal nipples.
By using CK7 as a marker, however, we were able to identify
Toker cells in most of the nipples we studied: 8 of 15 nipples
from mastectomy patients without Paget’s disease, and 15 of 18
autopsy cases (both male and female) with normal breasts and
nipples. It also permitted us to perform more extensive pheno-
typing on them, showing that Toker cells share similar antigens
with Paget cells and with cells lining the underlying normal
lactiferous ducts., In 7 of 15 cases containing CK20-positive
Merkel cells, CK7 was also seen to stain Merkel cells. In in-
frequent cases, Toker cells or Merkel cells may be so numerous
focally that a CK7 stain may raise the possibility of involve-
ment of the nipple by Paget’s disease. An awareness of the CK7
reactivity of Toker cells and Merkel cells as well as attention to
the cytologic features of the case should avoid this problem.
Key Words: Breast carcinoma—Paget’'s disease—Toker
cells—Merkel cells—Immunohistology.
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Histologically, extramammary Paget’s disease (EMP)
and mammary Paget’s disease (MPD) are characterized
by large atypical cells distributed throughout the epider-
mis. Although classic examples of these disorders are
easily diagnosed on morphologic grounds, some cases
may cause differential diagnostic problems. Because of
small biopsy size, paucity of atypical cells, or atypical
presentation, the Paget cells may not be easily recog-
nized or the lesion may engender a broad differential
diagnosis. Lesions in the differential diagnosis range
from the clinically insignificant incidental finding of
Toker cells (TC) to malignant neoplasms such as
melanoma, leading to clinical distinctions of great
consequence.””

Mammary Paget’s disease is almost always associated
with an underlying malignancy and is generally consid-
ered to represent migration of tumor cells into the epi-
dermis from the underlying breast carcinoma. Extra-
mammary Paget’s disease most commonly occurs in the
vulva and perianal region but also has been reported in
other apocrine gland-bearing regions including the ax-
illa, eyelids, external ear canal, penis, and scrotum.’ The
origin of the cells in EMP is more controversial than in
MPD because an underlying malignancy is identified in
only 15-33% of cases.’

Toker cells are cells with bland cytologic features
and clear cytoplasm that have been identified by stan-
dard light microscopic means in ~10% of normal
nipples.'*?>>* They have been proposed as a cell of
origin for the rare cases of MPD without an underlying
carcinoma'**?* but have not been described in extra-
mammary sites.

Immunohistology has been used as an aid for the
identification of Paget cells. for their distinction from
other entities, and for investigation of the origin or
nature of the disorder. Antibodies previously used for
these purposes include those reactive with epithelial
markers, tissue-restricted markers, and tumor mark-
ers, H61012.15.16.18.21.23 Thege various antibodies are not
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Ventana 320 automated immunohistochemistry system
(Ventana Medical Systems, Tucson, AZ). Sections were
cut at 4 pm and heated at 65°C for 20 minutes before
staining. The automated method used primary antibody
incubation at a temperature of 37°C for 32 minutes.
The tfollowing primary mouse monoclonal antibodies
were used: anti-cytokeratin 7 (clone OVTL/30. Dako.
Carpinteria, CA), anti-cytokeratin 20 (clone Ks20.8,
Dako), anti-carcinoembryonic antigen (CEA, clone
0062, Boehringer Mannheim, Indianapolis, IN), anti-
estrogen receptor (ER, clone 6F11, Ventana), antiproges-
terone receptor (clone 1A6, Ventana). anti-epithelial
membrane antigen (EMA, clone E29, Dako), anti-
GCDFPI5 (clone BRST2, Signet, Dedham. MA). and
anti-keratins AE]l (Boehringer Mannheim), CAMS5.2
(Becton Dickinson, Mountain View, CA), and 34BEI2
(Dako). S-100 was detected with a polyclonal rabbit an-
tiserum (Dako). The Ventana DAB Detection System
(Ventana Medical Systems) was used for detection of
antibody reactivity. The sections were counterstained
with hematoxylin, dehydrated, and coverslipped. Tissues
known to express the determinants of interest were used
as positive controls. The data presented are based on
evaluation of a single slide stained with each antibody.

RESULTS
Light Microscopy Findings

All of the cases of EMP and MPD contained Paget
cells with atypical round/oval nuclei and abundant pale
cytoplasm. On light microscopy, the Paget cells in EMP
and MPD were identical. In the majority of cases. the
nuclei were centrally placed, but there were two cases of
EMP in which the Paget cells had eccentrically placed
nuclei (signet ring—type cells). The Paget cells were pre-
sent as single cells or small clusters and were located
throughout all layers of the epidermis. The mitotic ac-
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FIG. 1. Normal nipple from a 45-year-old woman; autopsy specimen. (A) Low-power view of CK7 stain with light hema-

tivity was variable. In the cases of EMP without an un-
derlying malignancy, the Paget cells were confined to the
epidermis or adnexal structures except for one case,
which showed dermal invasion. In cases of EMP with an
associated malignancy, the underlying invasive carci-
noma was variably located either directly underneath and
contiguous with the Paget cells, or present in a different
area of the specimen, or not represented in the biopsy
specimen.

Sections of histologically normal nipples from the
mastectomies and autopsies were examined by conven-
tional microscopy for TC. On H&E stains (without
knowledge of the immunophenotypic results), 4 of 32
nipples contained cells with the appearance of TC: round
nuclei, abundant pale cytoplasm, and scant nuclear chro-
matin.”® These cells were larger than the surrounding
keratinocytes and were located predominantly in the
basal half of the epidermis (but only infrequently in the
basal layer itself) and occasionally in the upper half of
the epidermis. Architecturally, the cells were present as
single cells or infrequently arranged in clusters or small
groups with abortive tubule formation (Fig. 1). Toker
cells were clearly distinguished from Paget cells because
they lacked the large, pleomorphic, and cytologically
atypical nuclei characteristically seen in Paget’s disease.
There was no evidence of inflammation, disturbance of
the maturation pattern, or disruption of the epidermis to
suggest that the TC affected the surrounding epidermis.

Immunohistochemical Findings

A summary of the immunohistochemical data is
shown in Tables 1 and 2. In 21 of 22 cases of MPD,
>95% of the Paget cells were strongly CK7 positive,
whereas anti-CK20 was negative in all 17 cases tested.
The one CK7-negative MPD case was positive for EMA,
CEA, and keratins detected by AE1. We stained a prior
biopsy specimen from this patient that showed underly-

~

toxylin counterstain shows many positive Toker cells scattered singly and in small groups. (B) High-power view of CK7
stain from the same case shows cells with moderate amounts of cytoplasm generally located near but not in the basal
layer. (C) Serial section to that shown in (B) stained with hematoxylin and eosin. Some of the Toker cells are identifiable

by their clear cytoplasm and pale nuclei.

Am J Surg Pathol, Vol, 23, No, 2, 1999
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TABLE 3. Comparative phenotype of toker cells

Immunochistochemical markers

Cell type CK7 CK20 AE1 CAM5.2  34BE12 EMA ER PR  GCDFP15 CEA cerbB2  S-100

Toker cells

Case 1 et - b . - e ++f - - +f 4t -

Case 2 +++ - ++ - - - - +f - + o+ -

Case 3 e - +4+ e nd R o - - nd - -

Case 4L ++ - +4+ R - ND = - - - faint ND

Case 4R +t - o+ ot - ND - - - +f faint ND
Paget cells o+ rare +++ +++ rare +++ var  var var var ++ var
Lactiferous duct ~ +++ - +++ var var var var  var var +++f* +++ -
Epidermis - - var - basal var = - - - ++ -1

f, focal; ND, not done; neg, negative; var, variable. Antibody and antigen abbreviations are as given in the text. Cases 1, 2, and 3 were
derived from surgical mastectomy specimens and cases 4L and 4R were obtained at autopsy. See Kohler et al.’® and Ordonez et al.®

for data on Paget cell phenotype not derived from this study.

* CEA staining detected only in the high dermal segment of the ducts.

1 S-100 positive Langerhans cells present.

ing labeled Merkel cells, the cells were present as scat-
tered cells. usually single cells but occasionally in foci of
three to seven cells per 0.5 mm. On average, there was
fewer than one cell per millimeter of epidermis. Two
nipples, however, contained a single focus each with
large numbers of CK20-reactive cells (14 and 28 cells)
with all of the above characteristics of Merkel cells. Even
though numerous in these two foci, the cells remained
basally located and did not form cohesive groups. CK7
identified Merkel cells in 7 of 32 normal nipples tested.

Am J Surg Pathol, Vol. 23, No. 2, 1999

All 7 were among the 15 nipples with CK20-positive
Merkel cells. Even in these seven specimens, fewer
Merkel cells were identified on the CK7 stains than on
the CK20 stains. Among both the solitary and clustered
Merkel cells, occasional cells could be seen to stain for
both markers on serial sections (Fig. 3). CK7-positive
Merkel cells were distinguished from TC based on the
above-stated characteristics and their frequent solitary
nature, occurring far from the usually clustered TC. The
occasional Merkel cell that was coincidentally located

FIG. 3. Normal nipple from a
39-year-old woman; surgical
specimen. (A) CK20 labels sev-
eral small cells with scant cyto-
plasm exclusively located in the
basal layer, features typical of
Merkel cells. This is the typical
density of Merkel cells in a haar-
scheibe. (B) CK7 stain of the
same region on a parallel sec-
tion identifies cells with similar
features. (C) High-power view
of CK20-stained Merkel cell. (D)
CK7 stain on serial section to
(C) labels the same cell.
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their presence in nipples from breasts without underlying
carcinoma, and their absence in the normal epidermis
adjacent to EMP in the specimens examined. The labeled
cells were differentiated from Merkel cells because the
latter are smaller, limited to the basal layer of the epi-
dermis, do not form cohesive clusters, and on serial sec-
tions can be seen to express CK20."

Identification of TC with CK7 permitted more com-
plete immunophenotyping in a subset of cases. In addi-
tion to CK7, TC express EMA and keratins detected by
CAMS.2 and AEL. CK7 was the most effective marker
for TC. because CAMS5.2 and EMA stained them only
faintly or focally in some cases and AE1, while provid-
ing uniformly strong staining of TC, also stained regions
of the surrounding epidermis in most cases. The pheno-
type of TC is similar to that of Paget cells, but differs
primarily in the lower incidence of GCDFP15 reactivity.
As summarized in Table 3, the immunophenotypes of TC
and the lining cells of the lactiferous ducts are quite
similar, differing only in the relative lack of CEA ex-
pression by TC. Using anti-CEA clone 0062, TC were
seen to be only faintly and focally reactive. The deeper
portion of the lactiferous ducts was completely negative
but the upper dermal portion of the ducts abruptly ex-
pressed strong CEA reactivity.

The use of CK7 as a marker of TC resulted in a much
higher incidence of these cells than the 11-12% of
nipples reported in other studies. 1422 Several factors may
contribute to this discrepancy. First, the majority of posi-
tive cases only contained four to five TC, which fre-
quently were difficult or impossible to identify on adja-
cent H&E-stained sections. Second, although the surgi-
cal specimens were collected retrospectively, the autopsy
nipples were prospectively collected and entirely submit-
ted with careful orientation to permit identification of the
ostia of the lactiferous ducts. This increased the prob-
ability of identification of rare foci of TC. Overall, it
appears that the majority of people have TC in their
nipple epithelium independent of gender and age (within
the range studied). It is also plausible that with exhaus-
tive serial sectioning and immunohistologic staining, it
may be possible to identify TC in nipples from every
breast.

While the majority of cases contained only rare to
scattered TC (~4-6 per slide), in 10 nipples we found
clusters of 10 to 55 TC. In all but one case, these clusters
were observed in or near the orifices of the lactiferous
ducts. This phenomenon was noted by Toker in his
original report, and was also described by Pierard-
Franchimont et al. in one case.'”** As originally sug-
gested by Toker, scattered individual cells may in many
cases represent outliers from larger groups out of the
plane of the section. This frequent localization of groups
of TC to lactiferous duct ostia as well as their similar
immunophenotype suggest that TC may be derived form
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lactiferous duct lining cells. Their scattered presence in
the epidermis could be caused by simple entrapment or
by active migration. Although we cannot disprove it, we
find no support for the suggestion that TC represent em-
bryonic rests of precursor cells.'*

In two nipples, foci containing large numbers of
Merkel cells were identified. Such foci have been termed
“*haarscheibe,’” or hair discs, and have been described in
various locations on the body.” Even in such foci, the
Merkel cells are exclusively located in the basal layer.
Normal Merkel cells are known to be CK20 positive,"”
but to our knowledge, have not been tested for CK7
reactivity. Our findings indicate that both solitary Merkel
cells and those in the haarscheibe may express detectable
CK?7 in paraffin sections, although with lower frequency
than CK20. The absence of clusters, restriction to the
basal layer, bland cytology, and strong CK20 reactivity
all serve to differentiate Merkel cells from Paget cells.

Overall, our results confirm that CK7 is a very sensi-
tive marker for Paget cells. In our experience, it stains
almost all cases of MPD and the majority of EMP cases.
However, in the nipple one must be cautious in inter-
preting CK7 staining because TC strongly express CK7
and can be present focally in an identical location and in
sufficient numbers to mimic mammary Paget’s disease.
Groups of Merkel cells may also be identified on CK7
stains and should be differentiated from Paget cells. Mor-
phologic correlation is necessary to distinguish both of
these types of benign cells from the malignant cells of
Paget’s disease. m|
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