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Summary. Cancerous  and clinically normal  au- 
topsy obta ined  breasts were collected in order  to 
compare  the physiopathologica l  profile o f  bo th  
types o f  glandular  tree. Each  breast  was visualized 
by whole thin sections and observed under  a ster- 
eomicroscope  with removal  o f  the more  interesting 
changes for histology. The  compar i son  was made  
between 67 a t rophic  cancerous breasts and 88 
a t rophic  cont ro l  breasts. The  results were as fol- 
lows: 25% of  the cancerous breasts versus 47% 
of  cont ro l  breasts showed no changes, atypical  lob- 
ules, microfoci  o f "  in s i tu"  and /o r  infi l trating can- 
cer were present  in 46% o f  cancerous  breasts and 
in 16% of  cont ro l  breasts, showing a significant 
corre la t ion  with clinical cancer. All o ther  types o f  
funct ional  and prol iferat ive changes, variously as- 
sociated each other ,  were found  in 29% of  cancer- 
ous and in 37% of  cont ro l  breasts. Our  m o r p h o -  
logical da ta  agree complete ly  with the s tatements  
in fol low-up studies carried out  on benign breast  
biopsies. The  significant differences in the physio-  
pathological  profile o f  the glandular  tree between 
" n o r m a l "  and cancerous  breasts, confirms that  
some changes are causally related to clinical can- 
cer. 
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Introduction 

Mult icentr ic i ty  o f  breast  cancer  has been widely 
demons t ra t ed  by  many  Authors  using different  
methods  o f  invest igat ion (Egan 1982; Gal lager  and  
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Mar t in  1969; Lagios 1977; Sarnelli and Squart ini  
1986; Schwartz et al. 1980). Atypical  lesions, " i n  
s i tu"  and infi l trating microcarc inomas  were of ten 
found  near  or far f rom the clinical turnout ,  topo-  
graphically and morphologica l ly  independent  f rom 
it (Fisher et al. 1975; Lesser et al. 1982; Sarnelli 
and Squart ini  1984; Schwartz  et al. 1980). This 
suppor ts  the hypothesis  o f  the systemic na ture  o f  
breast  cancer  (Wellings and Jensen 1973; Wellings 
1980). Fol low-up studies suggest tha t  some focal 
prol iferat ive atypical  changes occasionally found  
in breast  biopsies for  benign pa tho logy  are predic- 
tive o f  clinical cancer  (Page et al. 1978). In this 
case, women  with high morpholog ica l  risk o f  de- 
veloping breast  cancer  could be selected (Cancer  
Commit tee  o f  the College o f  Amer ican  Pa tholo-  
gists 1986). Compara t ive  morpholog ica l  analysis 
between clinically normal  m a m m a r y  glandular  
trees and those collateral  to the clinical cancer  
might  conf i rm the hypothesis  that  breast  cancer  
is closely related to a specific mic roenv i ronment  
(Sarnelli et al. 1980; Sarnelli and Squart ini  1983; 
Squart ini  and  Sarnelli 1981; Squart ini  1983; 
Squart ini  e t a l .  1986). F o r  this purpose  a sub- 
macroscopic-his tological  compar i son  between can- 
cerous and  clinically normal  au topsy  derived 
breasts has been under taken  in the present  study. 

Materials and methods 
Two series of human female breasts were collected: (1) a consec- 
utive series of 106 breasts removed surgically for clinical cancer, 
by total or radical mastectomy (women age range 25-84 years) ; 
(2) a control consecutive series of 212 clinically normal breasts 
removed by bilateral subcutaneous mastectomy from 106 au- 
topsied women (age range 32-90 years) without evidence of 
breast pathology during life. In all cases of both series, the 
gynaecological history was negative for previous neoplastic dis- 
ease. Moreover, no significant gynaecological disease was ob- 
served during the routine autopsies on the control women. In 
order to compare two homogeneous groups, we excluded from 
our study the youngest women of the first series (25-31 years) 
and the oldest women of the second series (85-90 years). In 
this way only 32-84 age range women in both series were con- 
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Fig. 1. Submacroscopic view of apocrine cysts (a), spherical cysts (b), fibroadenoma (e) and atypical lobules (d). Harris' Haematoxy- 
lin, x 10 
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sidered. Age was distributed by decades as follows: 4th) 4 oper- 
ated women (O) and 2 autopsied women (A); 5th) 18 (O) and 
3 (A); 6th) 18 (O) and 10 (A); 7th) 21 (O) and 27 (A); 8th 
6 (O) and 46 (A). A further criterion used to ensure comparable 
materials was the endocrine status. The hormonal status was 
evaluated on the basis of the morphological expression of endo- 
crine responsiveness at the mammary level. There was no abso- 
lute correspondence between age and presence-absence of  men- 
strual cycles on the one hand and mammary submacroscopic 
profile (adenosis-atrophy) on the other. Thus, after the subgross 
scrutiny of the mammary glandular tree we selected 67 cases 
from the first and 88 from the second series for the statistical 
comparison. Both series showed the same morphological ex- 
pression of hormonal status, that is to say, atrophic mammary 
glands, generally corresponding to a post-menopausal state. We 
excluded from this study adenotic breasts, because they were 
insufficient in number for statistical purposes. 

The mammary glandular tree of each breast was analysed 

b 

Fig. 2. Subgross detail of terminal 
ductal-lobular units of an atrophic (a) 
and an adenotic (b) mammary glandular 
tree in three dimensional view. Harris' 
Haematoxylin, x 10 

by a submacroscopic method of scrutiny under a stereomicros- 
cope (Migliori 1975; Sarnelli et al. 1980). First of all, in order 
to limit the microscopic effects of postmortal changes, each 
breast was cut as soon as possible into four-five thick slices, 
leaving the cutis out, and then was fixed in 10% formalin and 
kept in a refrigerator ( - I 0  ° C). Breast specimens quickly be- 
came hard and could be cut into serial thin slices (2-3 mm) 
in order to ensure complete fixation. Eight random sections 
representative of all quadrants and one passing through the 
nipple have been taken from each specimen. The slices were 
defatted in acetone, hydrated, stained in 50% Harris' haema- 
toxylin, dehydrated, cleared, stored in cedar oil and observed 
under a dissecting microscope equipped for microphotography. 
The method allows a three dimensional view of the mammary 
gland, therefore the discrimination of many lesions does not 
give any problems, as for example between cysts and ectatic 
ducts (Figs. l a, b and 2b, respectively). After being photo- 
graphed (Figs. 1-3), the more interesting or suspicious samples 
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were removed for routine histology. The sampling of the speci- 
mens for histology in cancerous breasts was widespread, both 
near and far from the clinical tumour. However, we distin- 
guished two different areas: (1) less than 3 cm from the clinical 
tumour and (2) 3 cm or more from its edges. Only the submac- 
roscopic foci of infiltrating cancer located at least 3 cm from 
the main tnmour mass were considered in our study, because 
they appeared more significant as small subclinical "de  novo"  
cancers rather than as intramammary metastases. Finally, there 
were no significant physiopathological differences between the 
right and the left breast of each woman in the control series. 
Therefore, both breasts have been considered as a single entity. 

The terminology of elementary lesions was derived by Well- 
ings et al. (1975). Statistical comparison of groups was per- 
formed by the chi-square test. 

Results 

The mammary glands observed at subgross level 
were adenotic (rich in lobules) or atrophic (with 
scanty lobules consisting of a few ductules). Each 
series of breasts (surgical and autopsy) was subdi- 
vided in two groups, adenotic and atrophic, on 
the basis of their submacroscopic profile (Fig. 2 a-  
b). There was no absolute correspondence between 
pre- or postmenopausal status and morphological 
expression of endocrine responsiveness of the 
breast. Therefore, the submacroscopic profile of 
the mammary gland was finally considered to be 
a better criterion of choice rather than the pres- 
ence-absence of the menstrual cycle for a correct 
comparison between two homogeneous groups. 
Moreover, the statistical comparison was here lim- 
ited to atrophic breasts, since they were prevalent 
in the surgically removed material for clinical can- 
cer, as well as in the control autopsy material. 

The frequency (%) of the elementary lesions 
in each group of breasts is reported in Table 1. 
Many changes were significantly associated with 
clinical cancer, namely: atypical lobules, "in situ" 
and infiltrating carcinomas, spherical cysts, apoc- 
rine cysts, sclerotic lobules, cystic lobules, and cys- 
tic ducts. Other changes were not significantly as- 
sociated with cancer, including persistent lobules, 
apocrine lobules, sclerosing adenosis, fibroadeno- 
mas, duct hyperplasia, intraduct papillomas. 

75% of cancerous breasts and 53% of control 
breasts showed elementary physiopathological 
changes variously associated each other (Table 2). 
Atypical lobules characterized by various degree 
of atypia, including "borderline" lesions and "in 
situ" carcinomas (Fig. 3a-d), and/or infiltrating 
carcinomas were detected in 46% of cancerous 
breasts and in 16% of control breasts. The distri- 
bution of these lesions was significantly different 
in cancerous versus noncancerous breasts; atypical 
lobules and microcarcinomas were more frequent 
in the first group (p<0.01). All the other physio- 
pathological changes were variously associated 

Table 1. Frequency (%) of the physiopathological changes in 
67 cancerous breasts, compared with 88 clinically normal au- 
topsy obtained mammary glandular trees, as controls. Statisti- 
cal comparison by chi-square test 

Physiopathologic Cancerous Control 
changes breasts breasts 

% % 

p <  

" In  situ" carcinomas 28 0 0.00000/ 
Atypical lobules 39 11 0.0000/ 
Cystic lobules 46 11 0.00001 
Infiltrating carcinomas 19 0 0.0001 
Cystic ducts 30 6 0.0001 
Spherical cysts 19 4 0.005 
Sclerotic lobules 43 20 0.05 
Apocrine cysts 26 9 0.01 
Persistent lobules 31 19 0.10 
Large lobules 6 2 0.50 
Sclerosing adenosis 18 12 0.75 
Fibroadenomas 13 10 0.75 
Duct hyperplasia 13 10 0.75 
Apocrine lobules 25 27 0.90 
Intraduct papillomas 4 4 0.99 

Table 2. Frequency (no. and %) of three possible types of mam- 
mary glandular tree in 67 cancerous breasts versus 88 clinically 
normal, autopsy obtained mammary glandular trees as con- 
trols. Statistical comparison by the chi square-test* 

Type of the Cancerous Control 
mammary gland breasts breasts 

no. % no. % 

A) No changes 17 25 41 47 

B) Atypical lobules, 31 46 14 16 
microcarcinomas 

C) All the other changes 19 29 33 37 

* A - - B  C;p<0.0001 
A - ~ B + C :  p<0.01 
B - ~ A  + C: p < 0.00007 

each other in 29% of cancerous breasts and in 
37% of noncancerous breasts. The glandular tree 
was completely atrophic and without any lesions 
in 25% of cancerous breasts. The same occurred 
in 47% of autopsy breasts. "Normal"  status was 
significantly associated with control breasts, as ex- 
pected (p < 0.01). 

Discussion 

The present study confirms that breasts surgically 
removed by radical mastectomy for clinical cancer 
frequently show multiple focal changes. However, 
the submacroscopic-histological analysis of the en- 
tire glandular tree removed at autopsy from wom- 
en with a negative history for any breast disease 
suggests that changes of different types are also 
present in autopsy material, as previously reported 
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Fig. 3. Histological appearance of atypical lobules detected by submacroscopic analysis, with different degrees of atypia; mild, 
x 160 (a), intermediate, x 100 (b), high, x 100 (c) and (d). Haematoxylin-eosin 
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by others (Jensen 1981; Rush and Kramer 1963). 
Nevertheless, the comparison between the physio- 
pathological changes in cancerous breasts and con- 
trol material clearly indicates that the frequency 
of focal changes associated with clinical cancer is 
invariably higher than in so-called normal breasts 
and that the difference is always significant for 
lesions at moderately increased risk of cancer, such 
as atypical proliferative lesions, and for lesions at 
high risk of clinical cancer such as microfoci of 
"in situ" and infiltrating carcinomas. It is very 
interesting to notice that submacroscopic foci of 
cancer were not detected in control breasts. More- 
over, in this series atypical lobules were present 
but they were scanty in the glandular tree and with 
a low degree of atypia. In only three cases were 
"borderline" lesions. The data give further confir- 
mation that proliferative atypical lesions and mi- 
crofoci of cancer are not common findings in the 
elderly female (average age of our population being 
70 years). These lesions can therefore be considered 
to be predictive of clinical neoplasia when found 
casually in benign breast biopsies, at any age - 
but especially in pre- and perimenopausal women. 
Some changes without a documented increased 
risk for subsequent cancer were significantly asso- 
ciated with clinical cancer, for example spherical 
and apocrine cysts. Such lesions might be inter- 
preted as an expression of the benign microenvi- 
ronment from which cancer can develop. 

In conclusion, the data reported here suggest 
that the background from which breast cancer ar- 
ises is different from that of so-called normal 
breasts, that atypical lobules and microfoci of can- 
cer occasionally detected in the mammary glandu- 
lar tree may be causally related to the development 
of clinical cancer and that a more precise definition 
of the risk of future tumour development can be 
determined using morphological variables. 
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