Rom J Morphol Embryol 2013, 54(3 Suppl):695–699

ORIGINAL PAPER

RJME

Romanian Journal of
Morphology & Embryology
http://www.rjme.ro/

Cutaneous metastases from breast carcinoma:
calretinin expression and estrogen, progesterone
and Her2/neu status of the metastases, compared
to primary cutaneous apocrine tumors
A. FERNANDEZ-FLORES
Department of Pathology,
Hospital El Bierzo, Ponferrada, Spain

Abstract

Recently, it has been demonstrated how apocrine glands, as well as several cutaneous apocrine tumors, do not express calretinin. In the
current report, we studied calretinin immunoexpression in 33 cases of cutaneous metastases of ductal breast carcinoma, as well as in
seven primary cutaneous apocrine tumors. We also tested the hormonal status of all cases for estrogen receptors (ER), progesterone
receptors (PR), and ERRB2. From the 33 metastases, 26 (78.79%) cases were calretinin-negative and seven cases expressed the marker.
Five (15.15%) cases were triple-negative (ER-, PR-, Herceptest-). Of these five cases, three cases were calretinin+ and two cases were
calretinin-. Three out of the seven cases that expressed calretinin were triple-negative. From the seven primary cutaneous apocrine
tumors, only one showed focal expression of calretinin, and six of them showed a triple-negative immunophenotype. Only the ER+, PR+
case showed morphologic features on an “in situ” apocrine carcinoma. We concluded that our findings support the value of calretinin in the
differential diagnosis between a metastasis from breast carcinoma into the skin and a primary cutaneous apocrine carcinoma (CAC),
especially in triple-negative cases. However, hormonal markers plus calretinin would not be sufficient to discriminate between both diagnostic
possibilities, and they are probably better used when integrated in a wide immunohistochemical panel.
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 Introduction
Calretinin is a calcium-binding protein [1]. The protein
has been useful in immunohistochemistry in the diagnosis
of mesothelioma [2], and in female genital pathology [3].
Recently, in cutaneous pathology, it has been demonstrated
how apocrine glands, as well as several cutaneous apocrine
tumors, do not express calretinin [4].
For years, I have been interested in an immunohistochemical panel that can be used in the differential
diagnosis between cutaneous apocrine carcinoma (CAC)
and cutaneous metastases from breast carcinoma. Such
differential diagnosis can be so difficult that it has been
claimed that “breast carcinoma with apocrine features can
be indistinguishable from cutaneous apocrine carcinoma”
[5] and that “… in a woman with a history of breast
carcinoma it is customary to consider such a skin
neoplasm the result of secondary spread unless it is
possible to prove otherwise.” [5]. This was also our
belief years ago [6].
Many of the immunohistochemical markers suggested
have been introduced in the literature to distinguish
metastatic carcinomas into the skin from primary
cutaneous “adnexal” (in general) carcinomas, but most
of the reports include very few CACs (if any at all)
among their cases. The marker p63 is a good example of
this: it is probably the most mentioned marker in the
differential diagnosis between a primary adnexal tumor
and a metastasis [7–9]. However, in the report by Ivan D
et al., for instance, they only included two cases of CAC
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[8]: in one of them, p63 was not available; in the other,
the marker only stained five to 25% of the nuclei [8].
Also, the same authors studied p63 in two cutaneous
metastases from breast carcinoma: the marker was
negative in one of them and positive in the other [8]. The
report by Mahalingam M et al. is another representative
example [10]: they studied 113 cases, from which 53
were primary adnexal carcinomas. From these, only two
were CACs, and both of them were negative for p63 [10].
In a recent report, we studied 30 cases of cutaneous
metastases from ductal breast carcinoma and compared
them with seven cutaneous apocrine tumors, including
four CACs [11]. In that study, we concluded that the most
helpful markers in the differential diagnosis between the
two entities were gross cystic disease fluid protein
(GCDFP)15, cytokeratin (CK)5/6, p63, estrogen receptors
(ER), progesterone receptors (PR), mammaglobin, and
D2-40 [11]. The report by González-Guerra E et al. made
me consider whether calretinin might be included in this
immunohistochemical panel. Therefore, we tested this
marker in our cases of cutaneous apocrine tumors, as
well as in cases of metastatic breast carcinoma into the
skin. The results for the first group were expected to be
negative, according to the investigations by GonzálezGuerra E et al. On the contrary, calretinin can be expressed
in up to 15% of primary breast carcinomas [12] and in 21%
cases of cutaneous metastases from breast carcinoma
into the skin [10]. However, it is well known that the
basal-type of breast carcinoma is the one that most
ISSN (on-line) 2066–8279

A. Fernandez-Flores

696

commonly expresses calretinin [13]. Basal-type breast
carcinomas show a triple-negative immunoprofile (i.e.,
ER-, PR-, ERBB2-). Therefore, our second goal was to
examine whether the cutaneous metastases from breast
carcinomas that expressed calretinin were hormonally
different from the ones that did not express the marker
and whether such information could also have additional
value in the differential diagnosis with primary CACs.
 Materials and Methods
We collected 33 cutaneous metastases from ductal
breast carcinomas from our archives. We specifically
excluded cases of lobular breast carcinoma from the study.
In the biopsies of the cutaneous metastases, we
performed an immunohistochemical study for the following
markers: calretinin (Dako, clone DAK-Calret 1, code M7245),
ER (Dako, clone 1D5, code M7047), PR (Dako, clone
PgR 636, code M3569), and Herceptest (Herceptest for
Dako autostainer, code K5207). The immunostaining
pattern for Herceptest was scored according to the current
admitted guidelines for breast pathology [14]. The ER
positivity and the PR positivity were evaluated following
the Allred score of breast pathology [15].
To optimize the resources of our laboratory, all the
three hormonal markers (ER, PR, Herceptest) were not
performed in one go, but rather in a sequential mode:
only one of them was done (mainly ER first). If the first
was negative, a second marker was performed (usually
PR), typically leaving Herceptest for the last step.
We also studied seven primary cutaneous apocrine
tumors. Four of these cases came from our archives,
and three of them were sent from abroad (see
“Acknowledgements”). A previous study including these
seven cases has already been published before [11]. In this
latter study, we also had the results of the hormonal status
of the cases (ER, PR, and Herceptest), scored according to
the guidelines mentioned above. Therefore, only calretinin
(same clone as above) was studied in these seven cases.

Case Age
No. [years]

ER

PR

Herceptest

Calretinin
90% of cells

15.
16.
17.
18.
19.
20.
21.
22.
23.

49
45
80
52
41
49
39
68
57

6
0
8
8
6
0
8
8
7

0
0
8
NP
NP
0
NP
NP
NP

0
8
0
NP
NP
3+
NP
NP
NP

24.

37

0

0

3+

25.
26.
27.
28.
29.
30.
31.
32.
33.

50
83
55
37
74
52
50
67
54

0
7
3
0
0
0
8
0
8

0
NP
0
0
8
0
0
0
NP

2+
NP
3+
3+
0
0
3+
1+
NP

Negative
Negative
Negative
Negative
Negative
Strong, 5% of cells
Negative
Negative
Negative
Strong; more than
90% of cells
Negative
Negative
Negative
Negative
Negative
Strong, 50% of cells
Negative
Negative
Negative

NP: Not performed; ER: Estrogen receptors; PR: Progesterone
receptors. All patients were female. Cases remarked in grey showed a
triple-negative immunophenotype. ER and PR values were evaluated
following Allred score of breast pathology (see “Materials and Methods”
section).

All patients were female. This table also shows the
immunohistochemical results for ER, PR, Herceptest, and
calretinin. From the 33 cases, 26 (78.79%) cases were
calretinin negative. Five (15.15%) cases were triplenegative, i.e., showing an immunophenotype ER-, PR-,
Herceptest-. From these five cases, three cases were
calretinin+ and two cases were calretinin-. Calretinin was
expressed by seven (21.21%) cases (Figure 1). Three out
of these seven cases were triple-negative.

 Results
Table 1 shows the ages of the patients from whom the
33 cutaneous metastases of breast carcinoma were studied.
Table 1 – Cases of cutaneous metastasis from ductal
beast carcinoma
Case Age
No. [years]
1.
85
2.
77
3.
64
4.
82
5.
74
6.
73
7.
64
8.
58
9.
87

ER

PR

Herceptest

Calretinin

8
0
8
8
8
8
8
8
8

NP
0
0
8
8
0
NP
8
8

NP
1+
2+
1+
1+
1+
NP
2+

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Strong; more than
90% of cells
Strong, 5% of cells
Negative
Strong, 50% of cells
Strong; more than

10.

47

NP

0

3+

11.
12.
13.
14.

52
56
49
66

0
8
0
0

0
8
0
0

1+
1+
3+
0

Figure 1 – Expression of calretinin by a cutaneous
metastasis of ductal breast carcinoma (Case No. 30),
×100 (inset ×400).

Table 2 shows our series of primary cutaneous apocrine
tumors. All of these tumors apart from one (Case No. 34)
showed a triple-negative immunophenotype. Curiously,
the only case showing an expression of hormonal
receptors presented a morphology of “in situ” apocrine
carcinoma. Calretinin was only expressed by one of the
seven cases (Case No. 35: focal expression) (Figure 2).
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Table 2 – Cases of apocrine cutaneous tumors included in this study
Case
Age Size of the
Gender
No.
[years] tumor [cm]

Location

Morphologic diagnosis

ER PR Herceptest

34.

M

76

0.5

Eyelid, right
upper

“In situ” CAC

8

8

0

35.

F

63

0.9

Scalp, left side

Infiltrating CAC

0

3

1+

36.

F

38

0

3

1+

37.

F

62

1

38.

F

59

1

39.

F

58

1.2

40.

M

53

1.3

Axillary nodule Probably metastasis of CAC
Right popliteal Infiltrating CAC, cribriform
fossa
variant
Axillary nodule
Apocrine adenoma
Infiltrating CAC, cribriform
Right knee
variant
Axillary tumor
Infiltrating CAC

Calretinin
Negative
Positive, focal (less than 5%
of the tumor, and weak)
Negative

0

3

1+

Negative

0

0

0

Negative

0

0

0

NP

0

0

0

Negative

M: Male; F: Female; NP: Not performed; CAC: Cutaneous apocrine carcinoma. ER and PR values were evaluated following Allred score of
breast pathology (see “Materials and Methods” section).

Figure 2 – Focal and weak expression of calretinin by a case of infiltrating cutaneous apocrine carcinoma (Case No. 35):
top left ×40; top right ×200; bottom left ×100; bottom right ×400.

 Discussion
Calretinin is a calcium-binding protein [1], useful in
the diagnosis of mesothelioma [2], and in female genital
pathology [3]. Recently, a lack of calretinin immunoexpression in normal apocrine glands, as well as in
several cutaneous apocrine tumors as been reported [4].
This was the starting point for the idea of the current
study, since I have been interested for years in selecting
a useful immunohistochemical panel for the differential
diagnosis between cutaneous apocrine carcinoma (CAC)
and cutaneous metastases from breast carcinoma. In the
literature, calretinin expression by breast carcinomas is
seen in about 15% of cases [12] and in about 21% of

cutaneous metastases from breast carcinoma [10]. Our
results are in consonance with these previously published
studies: we observed calretinin expression by seven out
of 33 (21.21%) metastases.
In this study, all of our primary cutaneous apocrine
tumors were triple-negative, apart from case 34, which
presented morphologic features of what has been
considered in literature as “in situ” cutaneous apocrine
carcinoma [16]. The strong expression of ER and PR is
a feature that is often seen in “in situ” breast carcinoma
[17]. Therefore, all invasive primary apocrine tumors
were triple negative. This supports the notion that, when
facing an apocrine invasive tumor in the skin, an
immunophenotype ER+ or PR+ or ERBB2+ would favor a
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metastasis. It also strengthens the role of calretinin in
triple-negative cases. The latter were a minority among our
metastases (15.15%). From them, three (60%) expressed
calretinin, but the other two did not (Cases No. 2 and
No. 32), and therefore, were indistinguishable from a
primary CAC if only such markers were taken into account.
In that respect, we have previously found a panel made
of GCDFP15, CK5.6, p63, ER, PR, mammaglobin, and
D2-40 to be useful in this field [11]. The current results
indicate that calretinin should be incorporated into such
a panel.
Case No. 35’s positivity for calretinin was, up to a
point, a bit of a surprise. Following the results by
González-Guerra E et al. study, no positivity in cutaneous
apocrine tumors was expected. In their study, all apocrine
tumors were completely negative for calretinin [4] although
they did not include any cases of CAC. Mahalingam M
et al. tested two cases of CAC for calretinin and both of
them were negative as well [10].
From our metastatic cases, we found focal expression
of calretinin in Cases No. 11 and No. 20 (only 5% of the
cells), although the expression was strong. All this
might, in my opinion, be interpreted in two main ways:
(i) that calretinin is not perfect on its own, as many other
previously studied markers, when facing the differential
diagnosis between a CAC and a cutaneous metastasis from
a breast carcinoma; (ii) perhaps, in this context, the
immunostaining for calretinin could be neglected if
focal and weak.
It is debatable whether, apart from ER and PR, either
ERRB2 or Herceptest should be incorporated into the
immunohistochemical panel, and therefore, to determine
the triple status of CACs: the potential importance of triplenegative status has not been as explored in cutaneous
pathology as it has been in breast pathology. This is
mainly because CACs are rare entities. Even when authors
have studied CACs, they have rarely focused on hormonal
status. Robson A et al., for instance, collected 24 CACs.
While they tested ER in 13 cases (eight ER+) and PR in
five cases (three PR+), they only tested both markers in
one of the cases, and this one turned out to be ER+, PR[5]. On the other hand, some authors have claimed that
an immunophenotype AR+, ER-, PR- would support an
apocrine origin [18], since such is the phenotype of
normal apocrine cells. In this sense, only triple-negative
CACs would be “genuine” apocrine carcinomas. If
reconsidered under this perspective, the classification,
identification, prognosis, clinical behavior, differential
diagnosis, and probably, the therapeutic approach of
CACs might have to be reassessed in the near future.
 Conclusions
Our findings support the value of calretinin in the
differential diagnosis with a primary CAC, especially in
triple-negative cases, in which additional immunohistochemical markers are needed. However, hormonal markers
plus calretinin would not be sufficient to completely
discriminate between both diagnostic possibilities, and
they are probably better used as part of a wide immunohistochemical panel.
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