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Abstract. We studied 1073 cases of  invasive ductal breast 
cancer, NOS for their elastic content (DEL, ductal + 
periductal elastosis; TEL, tumour elastosis) and com- 
pared the findings with the results of  biochemical and 
immunohistochemical steroid hormone receptor exami- 
nation. Tumours of  patients up to 50 years of  age and 
older were examined separately. In a number of  tumours 
elastosis was also examined in relation to Ki-67 and 
epidermal growth factor receptor (EGFR) immunostain- 
ing. Sensitivity and specificity of  DEL and TEL for pre- 
dicting the receptor, Ki-67 and E G F R  findings were esti- 
mated. Sensitivity of  DEL and TEL for oestrogen and 
progesterone receptors is dependent on the degree of  
tumour differentiation and the degree of elastosis, in- 
creasing from DEL 1 ~ and TEL 1 ~ to DEL 3 ~ and TEL 
3 ~ It was more evident in grade 1 (GI) and G2 than 
in G3 carcinomas. Elastosis is a useful predictor of  posi- 
tive receptor findings particularly in G1 and G2 tumours 
with moderate and high-grade elastosis. It is a similarly 
useful predictor of  negative receptor values in G3 carci- 
nomas. The predictive value of  DEL and TEL for the 
results of  Ki-67 and E G F R  immunostaining gradually 
decreases with increasing elastosis, consistent with the 
assumption that Ki-67 and E G F R  identify the degree 
of tumour proliferation and invasion, while elastosis cor- 
relates with the degree of differentiation of breast cancer. 
Elastosis is a poor  predictor of  Ki-67 and E G F R  find- 
ings in any individual breast cancer. Moderate and high- 
grade elastosis points to positive steroid hormone recep- 
tor assays in G1 and G2 carcinomas. In contrast, the 
lack of  elastosis in G3 carcinomas may indicate a nega- 
tive receptor assay. Both findings have a high degree 
of reliability. 
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Introduction 

Estimation of  oestrogen and progesterone receptor ac- 
tivity by means of  the dextran-coated charcoal assay 
(DCC) or by direct visualization of  the receptor proteins 
by an immunocytochemical assay (ICA) are useful meth- 
ods for planning therapy and for the prognostic evalua- 
tion of  breast cancer patients. Elastosis in breast cancer 
tissue has importance as a clue for prognosis and some 
aspects of  its relation to steroid hormone receptors are 
still a matter of  debate. The present studies were per- 
formed to answer some of  these questions, particularly 
with regard to the possible role of  elastosis as a predictor 
of  oestrogen receptor (ER) and progesterone receptor 
(PR) findings. A large number of  invasive ductal breast 
carcinomas were examined by both biochemical and im- 
munohistochemical receptor assays and the results com- 
pared to the two types of  elastosis [ductal or periductal 
elastosis (DEL) and tumour elastosis (TEL)] in breast 
cancer tissue. Moreover, the results of  Ki-67 and 
(EGFR) immunostaining in a number of  cases have been 
related to elastosis. 

Material and methods 

A total of 1073 cases of invasive ductal breast cancer, NOS, ob- 
served at the Department of Pathology, Community Hospital Wies- 
baden (Germany) from 1985 to 1992 were used in this study. The 
tumours were divided into three groups according to the histologi- 
cal classification of Bloom and Richardson (1957). The patients 
were divided into two groups (up to 50 years and older) in order 
to realize possible differences in pre- and postmenopausal women. 

To estimate the extent of DEL and TEL, elastic fibres were 
stained by conventional elastica-van-Gieson staining of paraffin sec- 
tions, 4 ~tm thick. In most cases, the sections contained both central 
and peripheral portions of the tumour. All sections were examined 
by the same author (W.R.) without knowledge of the receptor 
findings. DEL was graded as follows: 0, no elastosis; 1 ~ mild 
elastosis of at least three neoplastic ducts; 2 ~ moderate elastosis 
of at least three ducts; 3 ~ severe elastosis of at least three ducts, 
frequently involving the whole wall and its immediate neighbour- 
hood. TEL was graded as follows: 0, no elastic fibres between 



Fig. 1 a-g .  Different  degrees o f  duc ta l /per iduc ta l  elastosis (DEL)  
and  t u m o u r  elastosis  (TEL)  in invasive ducta l  breas t  cancer.  All 
s ta ined wi th  e las t ia-van Gieson.  a D E L  1 ~ Mild  elastosis o f  the 
per iphery  o f  a neoplas t ic  duct .  x 54. b D E L  2 ~ Modera t e  elastosis 
o f  the  wall o f  a neoplas t ic  duct .  x 140. e D E L  3 ~ and  T E L  2 ~ 
Severe elastosis  o f  a neoplas t ic  duc t  (top) with compres s ion  o f  
the  lumen.  Modera te  elastosis  be tween the invasive cancer  cells 

(bottom). x 35. d D E L  3 ~ and  T E L  2 ~ Severe elastosis o f  a duct.  
Modera t e  elastosis  between the t u m o u r  cells immedia te ly  a r o u n d  
the duct .  x 54. e T E L  1% Mild elastosis  be tween the invasive cancer  
cells, x 140. f T E L  2 ~ Mode ra t e  elastosis  (increase o f  th in  an d  
coarse  elastic fibres) be tween the cancer  cells, x 54. g T E L  3 ~ 
Severe elastosis  (most ly  coarse  elastic fibres) between the invasive 
cancer  cells, x 54 



Table 1. Sensitivity of elastosis : prediction of positive receptor findings from elastosis 

321 

Grade of Receptor 
tumour differ- assay 
entiation 

Ductal elastosis (DEL) Tumour elastosis (TEL) 

1 o 2 ~ 3 ~ 1 o 2 o 3 ~ 

Patients <_50 years 

GI 

G2 

G3 

Patients > 50 years 

G1 

G2 

G3 

ER-DCC 64.717 66.718 85.721 70.824 70.020 88.99 
ER-ICA 88.918 84.219 90.922 92.025 82.623 100.08 

PR-DCC 70.617 70.617 95.221 70.824 85.020 100.09 
PR-ICA 76.517 94.418 91.5 21  87.023 87.023 100.0 s 

ER-DCC 65.838 81.443 78.614 75.060 78.323 100.04 
ER-ICA 65.941 69.646 75.016 69.766 66.724 80.05 

PR-DCC 57.938 67.443 92.914 63.360 78.323 75.04 
PR-ICA 66.742 76.146 93.816 72.365 79.22`* 80.05 

ER-DCC 38.142 70.020 88.99 52.339 83.312 100.03 
ER-ICA 35.6 ̀*5 52.223 100.01~ 47.642 92.313 100.03 

PR-DCC 42.842 55.020 100.09 53.939 83.312 100,03 
PR-ICA 33.345 43.523 90.01~ 43.941 76.913 100.03 

ER-DCC 72.429 89.5 v6 91.392 84.665 84.665 97.439 
ER-ICA 90.632 94.083 96.21~ 94.7 v5 94.185 97.74`* 

PR-DCC 62.129 72.4 v6 75.092 72.365 77.375 71.839 
PR-ICA 71.031 71.8 v8 86.3 l~ 76.773 83.183 85.04~ 

ER-DCC 78.565 87.01~ 88.7124" 86.8106 86.411~ 93.158 
ER-ICA 82.4 TM 84.8118 91.9135 85.1114 88.8125 96.862 

PR-DCC 55.465 61.11~ 73.8124 61.31~ 65.5110 75.958 
PR-ICA 66.274 62.8113 79.0133 71.4112 70.3121 80.060 

ER-DCC 44.656 62.245 73.534 65.452 60.946 88.99 
ER-ICA 41.061 57.547 72.540 65.558 55.159 80.010 

PR-DCC 32.156 28.945 70.634 44.252 41.3 ̀*6 77.89 
PR-ICA 31.657 40.447 71.839 53.656 47.948 90.01~ 

The first (large) number identifies the sensitivity. The second (small) number (top) identifies the total number of cases. ER, oestrogen 
receptor; PR, progesterone receptor; DCC, dextran-coated charcoal assay; ICA, immunocytochemical assay 

the tumour cells; 1 ~ few (mostly thin, rarely coarse) elastic fibres 
between the tumour cells in up to 10% of the total slide; 2 ~ elasto- 
sis between the tumour cells in approximately up to 50% of the 
total slide; 3 ~ elastosis (frequently coarse elastic fibres) between 
the tumour cells in more than 50% of the total slide. Intra-observer 
variation was satisfactory; total agreement between the first and 
second examination was found in 77% for DEL and 81% for 
TEL. A difference of + / -  one point was observed in 18% for 
DEL and 15% for TEL and a difference of + / -  two points in 
5% for DEL and 4% for TEL. 

Biochemical receptor studies were performed by Bioscientia, 
Institut fiir Laboruntersuchungen, Ingelheim/Rh and by the De- 
partment of Experimental Endocrinology of the University Hospi- 
tal for Gynaecology and Obstetrics, Mainz. Both laboratories take 
part in regular quality control studies. The preparation of tumour 
samples for DCC has been described earlier (Remmele et al. 1982). 
In the present study, tumours were classified as receptor-negative 
if the receptor values did not exceed 25 fmol/mg protein. Tumours 
with higher receptor values were classified as positive. No attempt 
was made towards further subclassification of positive tumours. 

Immunohistochemical receptor studies were performed on cryo- 
stat sections from cancer tissue blocks cooled in ice and delivered 
to the Institute of Pathology within 1 h following removal from 
the patient. The antibodies were supplied by Abbott Laboratories 
[Chicago, Ill., (German branch: Wiesbaden-Delkenheim)]. The re- 
ceptor content of the cryostat sections was graded from 0 to 12 
as previously described (Remmele and Stegner 1987). 

For Ki-67 immunohistochemistry the primary antibody (Ki-67 
monoclonal mouse antibody for proliferating cells) was supplied 
by Dakopatts (Hamburg). Bridging antibody and ABC reagent 
came from Vectastain (Camon, Wiesbaden). Control slides con- 
sisted of normal mouse serum instead of primary antibody. Nuclei 
were evaluated as positive if they showed unequivocal light to dark 
brown staining. The percentage of positive cells was estimated as 
the average percentage of positive cells observed in the whole sec- 
tion (0, 5%; 10%; further 10% steps). Evaluation was always 
done by the same author (W.R.). 

For E G F R  immunohistochemistry the primary antibody was 
supplied by Amersham-Buchler (Braunschweig, FRG). Bridging 
antibody and ABC reagent were again from Vectastain. For control 
slides immunostaining for desmin was used (1 : 100) and the intrin- 
sic control was the myoepithelial cells of the ducts present in the 
slides. Tumours were evaluated as negative or positive (grade 1-4) 
according to their overall staining intensity and the percentage 
of positive cells. 

Sensitivity and specificity were calculated from the number of 
positive and negative cases according to the following definitions : 

true positives x 100 
Sensitivity = true positives + false negatives 

true negatives x 100 
Specificity = true negatives + false positives 
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Table 2. Specificity of elastosis: prediction of negative receptor findings from missing elastosis 

Grade of 
tumor diffe- 
rentiation 

Age (years) Ductal elastosis (DEL) 

ER-DCC ER-ICA PR-DCC PR-ICA 

Tumour elastosis (TEL) 

ER-DCC ER-ICA PR-DCC PR-ICA 

GI < 50 
> 50 

G2 < 50 
> 50 

G3 < 50 
>50 

03 33.33 03 50.02 
28.67 14.37 28.67 16.76 

27.311 38.513 63.611 38.513 
33.318 36.919 44.418 55.618 

91.323 88.025 89.023 91.724 
63.219 79.019 84.219 94.418 

14.37 28.67 14.37 40.05 
69.226 11.526 46.226 39.123 

43.52a 42.326 52.223 40.727 
39.6 s3 36.857 52.853 55.654 

85,14v 88.552 83.04v 90.050 
68.848 77.052 81.348 89.648 

For layout and abbreviations see Table 1 

Results 

The sensitivity of elastosis (DEL and TEL) as a predictor 
of the biochemical and immunohistochemical receptor 
findings is summarized in Table 1. High-grade elastosis 
(DEL 3 ~ TEL 3 ~ predicts the receptor findings in G1 
carcinomas with a sensitivity mostly exceeding 90, al- 
though it must be mentioned that some values, particu- 
larly in the younger age group, are based upon only 
few cases. In DEL 2 ~ and TEL 2 ~ sensitivity is also 
high and sometimes reaches comparable values to DEL 
3 ~ and TEL 3 ~ This is again true particularly for patients 
over 50 years old, but the lower number of cases in 
the younger patients does not permit final conclusions. 
Even mild elastosis (DEL 1 ~ may show a sensitivity 
of approximately 90 for ER-ICA in G1 carcinomas. As 
a general rule, sensitivity decreases with decreasing de- 
gree of tumour differentiation, some high values (up to 
100) are probably due to the extremely low number of 
cases. In G2 carcinomas in older patients DEL 2~ ~ 
and TEL 2~ ~ predict the ER findings with a sensitivity 
of 85-97, and even DEL 1 ~ and TEL 1 ~ show a sensitivi- 
ty between 79 and 87. In G3 carcinomas, no reliable 
prediction is possible. High sensitivity (up to 100) ob- 
served in patients up to 50 years old is based upon only 
a few cases. 

In the younger age group, prediction of PR values 
is somewhat better than prediction of ER values, but 
again this may be due to the lower number of cases 
when compared with the older age group. In the patients 
over 50 years of age, sensitivity of elastosis for ER is 
usually better than for PR. 

No significant differences were observed between the 
predictive value of DEL and TEL, although a tendency 
towards a higher sensitivity of TEL than for DEL may 
exist. The generally minor differences between the two 
age groups are probably due to the different number 
of cases. 

Even if the sensitivity reaches values of 90 or more, 
the difference between this and 100 indicates the occur- 
rence of turnouts with 3 ~ elastosis but without measur- 
able receptor content. These cases will be further dis- 
cussed below. 

Calculation of specificity (Table 2) reveals low values 
for the prediction of receptor findings from DEL and 
TEL in G1 and G2 carcinomas ranging from 0 to 69 

in G1 and from 27 to 64 in G2 tumours. Only in G3 
carcinomas does sensitivity reach values from 83 to 92 
in the younger patients and from 77 to 94 (exception: 
63 for ER-DCC, DEL) in the older patients. 

The prediction of DEL from TEL is possible in to 
86-100% of cases irrespective of the grade of elastosis, 
the grade of tumour differentiation or the patients' age. 
With few exceptions, specificity increases from G1 to 
G3 carcinomas. Prediction of TEL from DEL is general- 
ly lower than prediction of TEL for DEL and progres- 
sively decreases from G1 to G3 carcinomas while speci- 
ficity is higher than specificity of TEL for DEL. It also 
increases from G1 to G3 carcinomas. 

Numerous studies have shown that the percentage 
of ER-positive tumours is higher in postmenopausal 
than in premenopausal women. The present findings 
confirm this observation (Table 3). The percentage of 
ER-positive tumours increases by 17.5% (ER-DCC) and 
19.7% (ER-ICA). The postmenopausal increase of PR- 
positive cases is much lower (0.8% and 4.7%), again 
consistent with previous results in a smaller number of 
cases (Remmele, unpublished data, 1989). Other authors 
even report a postmenopausal decrease of the PR-DCC- 
positive cases (Thorpe and Rose 1986). DEL and TEL 
behave similarly to the ER values, showing an increase 
of 8.5% and 11.8%, respectively. 

Cases with an entirely negative Ki-67 result were ex- 
tremely rare and so the apparent sensitivity of DEL and 
TEL for Ki-67 ranges from 97.5 to 100 if "zero" cases 
are compared with positive cases. Specificity is also ex- 
tremely low (0-1.8). No differences are observed between 
cases of different age, different tumour differentiation 
and varying degrees of elastosis. With regard to the bio- 
logical importance of the Ki-67 antigen as an important 
marker of cellular proliferation, it appears highly im- 
probable that a cut-off line separating approximately 
98% of positive and 2% of negative cases would be 
consistent with the tumour biology. Further, the occa- 
sional occurrence of positively staining nuclei in the 
"zero" cases, particularly in other areas than those im- 
munohistochemically examined, cannot be ruled out. 
Therefore, the cut-off value was placed at the 5% and 
10% level of positively staining cells, respectively. At 
the 5% level, sensitivity is usually high, particularly in 
tumours without or with only mild elastosis (Table 4). 
Specificity (not mentioned in Table 4) is still very low, 



Table 3. Percentage of positive elastosis and receptor cases in pre- and postmenopausal women 
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Elastosis type/ N 50 years > 50 years 
receptor assay 

Number of Percent Number  of 
cases cases 

Percent 

Difference 
> 50/_< 50 years 
(percent) 

DEL 246 85.4 705 93.9 + 8.5 
TEL 212 70.4 631 82.2 + 11.8 
ER-DCC 166 60.4 537 77.9 + 17.5 
ER-ICA 180 60.2 607 79.9 + 19.7 
PR-DCC 162 58.9 412 59.7 + 0.8 
PR-ICA 177 60.6 477 65.3 + 4.7 

DEL, Ductal and periductal elastosis; TEL, tumour elastosis; others as Table 1 

Table 4. Sensitivity of DEL and TEL for Ki-67 immunohistochemical findings 

Ki-67 Age 
cut-off (years) 
value 

Ductal elastosis (DEL) Tumour elastosis (TEL) 

1 ~ 2 ~ 3 ~ 1 o 2 ~ 3 ~ 

0 ~50  97.579 100.068 100.039 99.097 100.04s 100.012 
>50  98.5135 98.3 TM 97.2212 99.5195 97.8182 95.282 

5% N 50 87.379 80.968 71.839 85.697 80.045 58.3 i2 
> 50 84.4135 72.4181 61.8212 75.4195 65.4182 61.082 

10% N 50 63.379 61.868 41.039 59.897 60.045 25.012 
> 50 57.8135 42.5 TM 28.3212 46.2195 35.7182 28.182 

For explanation see Table 1 

Table 5. Sensitivity of DEL and TEL for E G F R  immunohistochemical findings 

(EGFR) 
cut-off 
value 

Age (years) Ductal elastosis (DEL) Tumour elastosis (TEL) 

1 o 2 ~ 3 ~ 1 o 2 ~ 3 ~ 

0* ~ 50 51.568 
>50  56.585 

1"* ~50  41.268 
> 50 34.185 

2*** ~50  25.068 
> 50 18.885 

42.654 29.627 46.981 27.037 14.37 
42.1 l~ 48.11s8 44.3 TM 51.3115 44.159 

29.654 11.127 28.48i 16.237 07 
28.01~ 22.8 i58 23.7 TM 27.0115 18.659 

13.054 02v 16.18i 037 07 

9.41~ 8.2158 9.2 TM 9.6115 5.159 

*Negative = E G F R  0, positive = E G F R  1-4 
**Negative = E G F R  0 and 1, positive = E G F R  2-4 
***Negative = E G F R  0 to 2, positive = E G F R  3-4 
For explanation, see Table 1 

ranging from 9 to 13.3. At the 10% level, sensitivity 
decreases but specifity improves to values of  21.2 (DEL, 
younger age group) to 30 (TEL, patients of  the older 
age group). Both cut-off values are associated with a 
continuous decrease of  sensitivity from tumours with 
elastosis 1 ~ to tumours with DEL 3 ~ and TEL  3 ~ These 
findings confirm a negative correlation between the 
grade of  elastosis and the Ki-67 findings: the higher 
the grade of  elastosis, the lower the percentage of  Ki-67- 
positive cells within the cancer tissue. 

In examining elastosis and E G F R  immunostaining 
it is evident that although the higher number of  negative 
cases (29.4%) permits a cut-off value at the " z e r o "  lvel, 

two other cut-off values were examined (1 ~ and 2~ Ta- 
ble 5). Sensitivity is highest if the cut-off point is "zero  ", 
but specificity then ranges from 20.0 (DEL, younger pa- 
tients) to 39.7 (TEL, older patients)only. If  turnouts with 
E G F R  1 ~ are also considered to be negative, both sensi- 
tivity and specificity fall in the range of  about  50 in 
elastosis-negative tumours. If  the cut-off value is E G F R  
2% specificity increases to values ranging from 61.5 to 
78.9, but sensitivity even in tumours with elastosis 1 ~ 
is less than 20-30. Possibly these findings point to a 
"biological"  cut-off value of  E G F R  " z e r o "  to E G F R  
1. The gradual decrease of  E G F R  with increasing elasto- 
sis is similar to the findings in Ki-67 immunostaining. 
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Discussion 

Breast cancer tissue may contain large amounts of elas- 
tin within and around the neoplastic ducts and between 
the tumour cells. The chemistry and immunohistochem- 
istry of the elastic material have been studied (Lundmark 
1972; Davies and Mera 1987; Mera and Davies 1987). 
In spite of intense immunohistochemical and electron 
microscopic studies, however, the question remains open 
whether the material is produced by the tumour cells 
themselves or by fibroblasts and myofibroblasts of the 
tumour stroma stimulated by the cancer (Douglas and 
Shivas 1974; Tremblay 1974, 1976; Martinez-Hernandez 
et al. 1977; Reyes et al. 1982; Lima-de-Almeida et al. 
1985; Bogomoletz 1986; Kao and Stern 1986; Mera and 
Davies 1987). 

The possible relation of elastosis to steroid hormone 
receptor findings has been examined by numerous au- 
thors (Masters et al. 1976; Rolland et al. 1980; Fisher 
et al. 1981 ; Contesso et al. 1983; Underwood et al. 1983; 
Glaubitz et al. 1984; Mantouvalos et al. 1984; Montesco 
et al. 1984; Lima-de-Almeida et al. 1985; Rasmussen 
et al. 1985; Muresan et al. 1986; Reiner et al. 1988), but 
most papers are based upon low numbers of cases, and 
only few reports deal with PR and with immunohisto- 
chemical receptor findings. Moreover, a number of 
papers lack precise information concerning the type of 
elastosis (DEL or TEL). A statistical correlation be- 
tween ER and elastosis is denied by Hanselmann and 
Genton (1983). Girl et al. (1987) describe a positive cor- 
relation of ER and elastosis only for the central portions 
of the tumour but deny a similar correlation of elastosis 
and the peripheral portions. Finally, Bell et al. (1986) 
did not find any correlation of ER and elastosis at all. 

In view of these incomplete and sometimes controver- 
sial results, our studies are based upon an uncommonly 
high number of tumours, and the study was confined 
to the most frequent type of breast cancer subdivided 
according to the degree of tumour differentiation. DEL 
and TEL were examined separately, and both types of 
elastosis were compared with biochemical and immuno- 
histochemical receptor findings. We found a high sensi- 
tivity of DEL and TEL for the biochemical and immu- 
nohistochemical receptor findings, particularly in highly 
differentiated carcinomas G1 with severe elastosis DEL 
3 ~ and/or TEL 3 ~ Moderate elastosis (DEL 2 ~ and TEL 
2 ~ still permits a good prediction of the receptor values 
in G1 carcinomas, at least in the patients older than 
50 years of age, while the lower number of cases in pa- 
tients beneath this age does not permit a conclusion. 
Elastosis 2 ~ and 3 ~ further predicts the ER findings in 
G2 carcinomas of the older age group with a sensitivity 
of 85-92 (DEL) and 86-97 (TEL). In G3 carcinomas, 
no reliable prediction appears possible since the high 
sensitivity of up to 100 is generally based upon only 
few cases, and the only subclass with a higher number 
of tumours (older patients, DEL) shows a sensitivity 
of only 71-74. In contrast, specificity is best in elastosis- 
free G3 tumours. Further, both DEL and TEL are useful 

variables in predicting receptor values although TEL ap- 
parently renders somewhat better results. Finally, in the 
older age group with the much higher number of cases, 
prediction of ER is generally better than prediction of 
PR. 

Our results confirm previous reports on the correla- 
tion of elastosis and tumour differentiation (Lundmark 
1972; Anastassiades etal. 1979; Rolland etal. 1980; 
Rasmussen et al. 1981, 1985; Howat et al. 1983; Baak 
and Persijn 1984; Glaubitz et al. 1984; Jacquemier et al. 
1984; Urdiales-Viedma et al. 1986). However, our mate- 
rial contains some cases of G1 carcinomas with severe 
elastosis and negative receptor findings. Similar tumours 
have been described by Mantouvalos et al. (1984). Ur- 
diales-Viedma et al. (1986) speculate that massive elasto- 
sis might result in destruction of epithelial cells due to 
either mechanical destruction or nutritional deficiency. 
Since elastosis may be triggered by ER- and PR-depen- 
dent cells (Rolland et al. 1980; Lima-de-Almeida et al. 
1985; Rasmussen et al. 1985) another possible explana- 
tion is the existence of hormone-independent (myo)fi- 
broblasts which may be influenced by other unknown 
factors towards enhanced elastin production or which 
might be able to produce elastin independently of any 
other stimuli. 

According to our results in both age groups, DEL 
and TEL give a better prediction of the immunohisto- 
chemical (ER-ICA and PR-ICA) than the biochemical 
(ER-DCC and PR-DCC) receptor findings, at least in 
G1 carcinomas. Similar findings have been mentioned 
briefly by Reiner et al. (1988), who described a 97% 
agreement of ER-ICA and high-grade elastosis com- 
pared to an only 67% agreement of ER-DCC and high- 
grade elastosis. These observations may be explained by 
the fact that elastosis and immunohistochemical findings 
both represent morphological features of the tumour 
and hence may be better correlated than elastosis and 
biochemical assay because the DCC measures the func- 
tional ability of cancer cells to bind oestrogen. 

The largely parallel increase of the percentage of elas- 
tosis and ER-positive cases in patients beyond 50 years 
of age may point to some biological correlation of elas- 
tosis and receptor content. It appears more probable, 
however, that both features are independent of each 
other. Usually, the postmenopausal increase of ER-posi- 
tive cases is interpreted as a consequence of lower serum 
oestrogen levels leading to more available free receptor 
molecules. However, the increase of elastosis-positive 
cases may be due to less aggressive tumour growth in 
older patients favouring a more intense production of 
elastin by the tumour cells or the tumour stroma. The 
precise mechanism of enhanced elastin production in 
older patients remains poorly understood. 

Our results are of practical value. Not all breast can- 
cers are examined for receptor content, either by bio- 
chemistry or by immunohistochemistry. Moreover, car- 
cinomas may be too small for biochemical receptor esti- 
mation, or they may be sent to the pathologist following 
fixation in formalin. Of course, such tumours may be 
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examined  for  their  r ecep to r  con ten t  by  means  o f  immu-  
noh i s tochemis t ry  on pa ra f f in  sections,  bu t  the m e t h o d  
is no t  p e r f o r m e d  by  m a n y  pa tho log i s t s  since it is expen-  
sive and  t ime-consuming .  In  such cases, s imple elast ic  
s ta in ing o f  b reas t  cancer  specimens  (at  the centre  and  
pe r iphe ry  o f  the t u m o u r )  m a y  represen t  a s imple and  
useful  me thod ,  rep lac ing  the r ecep to r  assays  wi th  a high 
degree  o f  rel iabi l i ty.  F ina l ly ,  the large n u m b e r  o f  cases 
examined  in our  s tudy  is ap t  to answer  the re la t ion  o f  
elastosis  and  recep to r  f indings  defini tely,  i r respect ive o f  
its p rac t ica l  value.  

To our  knowledge ,  no o the r  studies have been re- 
p o r t e d  on the re la t ionsh ip  o f  elastosis  and  Ki-67 and  
E G F R  immunoh i s tochemis t ry .  O u r  f indings  are  consis-  
tent  wi th  the obse rva t ion  tha t  Ki-67 indica tes  the degree 
o f  t u m o u r  p ro l i f e ra t ion  and  E G F R  the risk o f  t u m o u r  
invas ion.  Tumour s  w i thou t  e las tosis  show the highest  
sensi t ivi ty for  b o t h  Ki-67 and  E G F R  while ca r c inomas  
wi th  elastosis  3 ~ show the lowest  sensit ivity.  O u r  f ind- 
ings, i f  the cu t -o f f  p o i n t  in the e x a m i n a t i o n  o f  Ki-67 
is p laced  at  the 5% or  10% level, are  o f  pa r t i cu l a r  inter-  
est in view o f  two recent ly  pub l i shed  pape r s  r epo r t i ng  
a cu t -o f f  po in t  o f  1 4 - 1 9 %  Ki-67-pos i t ive  cells in pa t ien ts  
wi th  g o o d  and  p o o r  p rognos i s  (Win tzer  et al. 1991) and  
a progress ive ly  worse  p rognos i s  in pa t ien t s  wi th  less than  
4 % ,  4 - 1 2 %  and  13% or  more  Ki -67-pos i t ive  cells in 
b reas t  cancer  t issue (Sabin  et  al. 1991). Obvious ly ,  the 
b io logica l  cu t -o f f  p o i n t  sepa ra t ing  t u m o u r s  wi th  favour -  
able  and  un favou rab l e  p rognos i s  m a y  lie somewhere  be- 
tween 5% and  15% Ki-67-pos i t ive  cells. 
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