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SUMMARY An immunohistological method (Shintaku-Said method) for the demonstration of
oestrogen receptors in routinely processed paraffin wax embedded tissue was applied to 19 cases of
mucinous carcinoma of the breast. Seventeen (89%) tumours showed variable degrees of positivity
and two were negative. In eight cases the receptors were also assayed biochemically using a dextran-
coated charcoal method, and the results of the two methods showed good correlation. No difference
in the distribution of positive and negative cases was noted between pure and mixed mucinous
tumours, and in the latter group the pattern of staining of the mucinous elements was similar to that
seen in the solid elements.

It is concluded that the major advantage of this method is its ability to offer for study the
distribution of the receptors in individual cells and specific histological structures. The results also
indicate that most mucinous carcinomas of the breast are oestrogen receptor positive, irrespective of
whether they are pure or mixed type.

Mucinous carcinomas of the breast may occur in a
pure or a mixed form.'2 In the pure form the neoplastic
cells may be argyrophilic or non-argyrophilic.5 In the
mixed form part of the tumour is composed of solid
elements which may be invasive ductal, invasive
lobular, papillary, adenocystic, tubular or a combina-
tion of these.2 Distinction between these forms is
important as it has a bearing on the prognosis.'"7
The oestrogen receptor content of mucoid breast

carcinoma has been discussed previously in several
reports."'5 In none of these was the distinction bet-
ween the various forms made; and it is not clear
whether the cases discussed in these reports were all of
the pure form or included some mixed forms; and
consequently the histological type of the solid com-
ponent of any mixed form that might have been
included was not specified. These details may be
important when studying the correlation between the
histological types of tumours and their receptor
content.
An immunoperoxidase method for the detection of

oestrogen receptors in routinely processed, paraffin
wax embedded tumour tissue was published recently.'6
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This retrospective study was aimed at applying this
method on 19 cases ofmucinous carcinoma of various
subtypes. The validity ofthe technique was assessed by
comparing the immunohistological results with those
obtained by the standard dextran-coated charcoal
biochemical assay which was carried out on eight
cases.

Material and methods

Nineteen cases of mucinous carcinoma of the breast
were retrieved from the files of the histopathology
department. Cases were divided into two main groups:
pure mucinous when all the invasive neoplastic
elements were surrounded by mucin; and mixed
mucinous where part of the invasive carcinoma was
composed of solid elements not surrounded by mucus.
The pure cases were further subdivided into two
subgroups according to the absence or presence of
argyrophilic granules in the neoplastic cells. The full
clinical and histopathological data of these tumours
are reported elsewhere.5
A representative section was chosen from each case

and sections (5 pm) were cut from the corresponding
formalin fixed, paraffin wax embedded block of
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tumour tissue. The sections were dewaxed, hydrated
through graded alcohols, and rinsed in TRIS buffer
(pH 7*6). Endogenous peroxidase activity was reduced
by using 0 5% hydrogen peroxide in methanol for 10
minutes. The method described by Shintaku and Said
for the demonstration of oestrogen receptors in paraf-
fin wax sections'6 was then used. Briefly, the sections
were covered with DNase I solution (Sigma, D-5025)
in a humid chamber for two hours, rinsed in TRIS-
buffered saline (TBS), incubated for 30 minutes in
normal goat serum and then incubated overnight with
several drops of the ER-ICA monoclonal antibody
(Abott Laboratories, England). This was followed by
rinsing in TBS, one hour of incubation in goat anti-
rabbit immunoglobulin, and another hour of incuba-
tion in peroxidase-anti-peroxidase complex. Sections
were then rinsed in TBS, incubated in diaminobenzine
for 10 minutes, washed in tap water and lightly
counterstained with haematoxylin. A control slide
from each case was treated in the same way except for
replacing the specific antiserum with the negative
control antibody supplied with the ER-ICA kit.
The staining results were assessed semiquan-

titatively according to the percentage of cells stained
and the intensity of the staining. For each of these two
components a scale of 1-3 was used. For percentage
staining 1 referred to the presence of positive staining
in less than 33% of tumour cells, 2 for 33-66%,and 3
for the presence of more than 66% positively stained
cells. For intensity, 1 indicated weak staining, 2
moderate, and 3 strong staining. The two factors were
multiplied by each other, and the final result expressed
as follows: - = negative (no staining); + = weakly
positive (for a total score of 1-3); + + = moderately
positive (score 4-6); and + + + = strongly positive
(score > 6).

In eight cases oestrogen receptors were assayed by
the dextran-coated charcoal method,'7 using tumour
tissue stored in liquid nitrogen. Tumours with an
oestrogen receptor concentration of less than 10 fmol/
mg cytosol protein were considered to be negative.

Results

Using the immunohistological method, staining for
oestrogen receptors was restricted to the nuclei of
neoplastic cells (fig 1) and some normal looking ductal
epithelial cells. No cytoplasmic, stromal, or back-
ground staining was seen. Seventeen out of the 19
tumours (89%) were receptor positive and two were
negative (table). All positive tumours had negative as
well as positive cells; hence the use ofthe ratio between
these, together with the intensity of staining, as the
basis for the semiquantitative assessment.
There was no apparent difference in the distribution

of negative and various positive cases between the two
main groups of pure and mixed mucinous tumours
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Fig 1 Pure mucinous carcinoma with argyrophilic granules.
The tumour is highly cellular and the cells are arranged in a
cribriform pattern surrounded by mucin. The nuclei show a
moderate degree ofstainingfor oestrogen receptors.

Table Oestrogen receptors in mucinous carcinoma ofthe
breast

Mixed
Case No Age ER-ICA* ERt component

Pure mucinous, non-argyrophilic tumours:
1 57 ++
2 60 +
3 71 +++ 61
4 74 ++ 97
5 81 +
6 69 - <10
Pure mucinous, arygrophilic tumours:
7 83 ++
8 81 ++
9 74 +++
10 72 +++
11 64 +
12 76 +++
Mixed mucinous tumours:
13 68 + Ductal
14 68 - 0 Ductal
15 66 + + + 992 Papillary
16 81 + + + 477 Ductal
17 75 + + + 363 Ductal
18 80 + + 313 Ductal
19 36 + Ductal

*ER-ICA = immunohistologically confirmed oestrogen receptors:
- negative, + weakly positive, + +moderately positive,
+ + + strongly positive.
tER = Biochemically assayed oestrogen receptors in fmol/mg
cytosol protein.
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(table), although no negative cases were seen in the
small subgroup of pure, argyrophilic tumours. In
mixed tumours the mucinous and solid components
stained similarly.
A good correlation existed between the histological

and biochemical results. Thus the only two his-
tologically negative cases were also biochemically
negative; and of the four cases with an oestrogen
receptor concentration of more than 300 fmol/mg
cytosol protein, three were immunohistologically
strongly positive and one had a moderate degree of
positivity. Of the two tumours with concentrations of
less than 100 but more than 50 fmol/mg cytosol
protein, one had a moderate degree of positivity and
the other was strongly positive. The strongest staining
in this series was noted in the mixed mucinous/
papillary tumour, which also had the highest concen-
tration of biochemically assayed oestrogen receptors.
Normal looking ducts were identified within or in

the vicinity of 14 tumours. Those present within the
tumour were always receptor negative, while some of
those present adjacent to the tumour were positive,
and others, around the same tumour, were negative
(fig 2). No obvious microscopic differences could be
detected between negative and positive ducts.
Positively stained ducts tended to be slightly less
intensely stained than the adjacent tumour, although
in some cases the intensity was the same. Only one
normal breast lobule was identified in the sections
examined. The tumour in this case was positively
stained for the receptors while the acini in the lobule
were negative.

Foci of intraductal carcinoma were present in four
cases. In each case the intensity of the staining in both
the intraductal and invasive elements was similar. The
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intraductal carcinoma was of the papillary type in
three cases (cases 4, 15 and 17), cribriform in two
(cases 15 and 17) (fig 3), and comedo in one (case 19).
The staining was strongest in the papillary and
weakest in the comedo type. In the latter case the faint
staining obtained was restricted to the outer layer of
cells. Occasionally, ducts lined partly with normal
epithelium and partly with neoplastic cells were seen.
In these cases positive staining was restricted to the
neoplastic cells.

Discussion

This study confirms that there is a good correlation
between the Shintaku-Said method for the detection of
oestrogen receptors in routinely processed paraffin
wax embedded breast tumour tissue'6 and the more
established dextran-coated charcoal biochemical
assay. This does not only mean that the histological
method is reliable, but also confirms, looking at it the
other way, that the biochemical results obtained in
mucinous carcinoma reflect the true concentration of
oestrogen receptors in the tumours, in spite of the
presence of abundant mucin which might have been
thought to lead to falsely low values.
The simple, semiquantitative scale used in this study

for expressing the immunohistological results gave
some idea about whether the tumour was poor, rich, or
extremely rich in oestrogen receptors, this was also
reasonably consistent with the biochemical results.
The most outstanding advantage ofthe immunohis-

tological method is the ability it offers for the study of
the distribution of the receptors in individual cells and
specific histological structures. Thus the method
clearly showed that a variable number of receptor

Fig 2 The solidpart ofa mixed
mucinous/ductal carcinoma. Many
nuclei of the invasive ductal
elements are strongly stainedfor
oestrogen receptors. A slightly
dilated, but otherwise normal, duct
in the upper halfof the picture is
receptor negative.

#tffi 'sFNW
I,

1.0-40
L
44
*,.%

40

Wz, 40



Oestrogen receptors in mucinous carcinoma ofthe breast

~ ~ t#~
ift.f > bt

4z~~~~~~~~~~~(

t-A ~ ~~

Fig 3 Cribriform intraductal carcinoma. Most of the nuclei
are positively stainedfor oestrogen receptors.
negative cells were always present in every case, even
those with extremely high concentrations of bio-
chemically assayed receptors. It was also possible to
study the distribution of the receptors in normal ducts
and in various types of intraductal carcinoma present
near the main tumour mass, and to compare the
staining patterns of the mucinous and solid compon-
ents of mixed tumours.
Normal ducts seen within the tumour were always

negatively stained. In contrast, ducts in the immediate
vicinity of the tumour varied in their reaction, with
some being negative and others positive. The cause for
this variation was not obvious and may be worth a
larger and more detailed investigation.
Although the series was relatively small, the results

suggest that the oestrogen receptor staining pattern of
intraductal carcinoma tend to be similar to that of the
associated invasive tumour. Of special interest is the
finding that the strongest staining of intraductal
carcinoma was seen in the papillary type, and the
weakest in the comedo type as biochemical assays have
previously shown high oestrogen receptor concentra-
tions in invasive papillary tumours'0" and low or
undetectable concentrations in invasive comedo car-
cinoma.10

In mixed mucinous tumours receptor staining of the
solid component was similar to that of the mucinous
component. This, together with the previously men-
tioned similarity between the staining pattern of
invasive and intraductal elements in the same tumour,
suggest that in a given neoplasm at a given time, there
is a consistency in the expression of oestrogen recep-

tors in all the neoplastic structures, although varia-
tions may occur in individual cells.

It is concluded that the method used in this study for
the detection of oestrogen receptors in routinely
processed paraffin wax sections is reliable and gives
results consistent with those obtained with the dex-
tran-coated charcoal biochemical assay. The results
also show that most mucinous carcinomas of the
breast are oestrogen receptor positive, irrespective of
whether they are of the pure or mixed type.
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