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Scar and non-scar ductal cancer of the female breast

Observations on patient age, tumour size, and hormone receptors
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Summary. Ductal cancers of human female breasts
were classified as scar or non-scar type. Of 274
cancers, 144 were scar and 130 non-scar type. Es-
trogen and progesterone receptors were deter-
mined in 191 cases; the cancer was classified as
hormone receptor positive if either the estrogen
or progesterone receptor level, or both, was over
10 fmol/mg of cytosol protein. The mean age of
patients with scar cancer was higher than that of
patients with non-scar cancer (59.8+13.5 and
49.4412.0 years, respectively, p<0.001). A higher
number of hormone receptor positive cases was
found among the scar than among the non-scar
cancers (68 of 94 and 48 of 97 cases, respectively,
p<0.01). Within the two groups, the patient’s age
was not associated with hormone receptor status.
Our results indicate that the generally observed
tendency for postmenopausal breast cancer to be
more often hormone receptor positive than pre-
menopausal cancer may be associated with the
histological type and not with the patient’s age.
Scar cancers were also smaller than 2 cm more fre-
quently than non-scar cancers (p<0.001) and as
a group, ductal cancers were smaller in postmeno-
pausal patients than in premenopausal patients
(p=0.088). Again, this tendency seemed to be
linked with the type of cancer rather than with
the patient’s age.
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Introduction

Many female breast cancers grow as macroscopi-
cally visible stellate fibrotic scars. This type of
breast cancer has been recognized for a long time
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and many of these lesions are classified as infiltrat-
ing ductal cancers (Foote and Stewart 1946; Azzo-
pardi 1979). About half of breast cancers were
found to be of scar type in the study of Linell
et al. (1980, 1981) in another study the scar type
was found in 38% of infiltrating breast cancers
(Fisher etal. 1983). In addition to the typical
growth pattern, scar cancers have been suggested
to originate from small, unremarkable radial scars
(Linell et al. 1980, 1981); thus it may be possible
that they have a different histogenesis from that
of the non-scar type. The latter often has promi-
nent, widely distributed intraductal growth, lobu-
lar cancerization and little surrounding clastosis
in the early stages (Foote and Stewart 1946; Azzo-
pardi 1979; Linell et al. 1980; Fisher et al. 1983).
Most scirrhous cancers are probably identical with
the scar type and they have been suggested to arise
in the terminal ductal lobular unit (Wellings 1980).

The mean age of patients with scar or non-scar
cancers was found to be about the same in a study
which included cancers detected in mammographic
mass screening (Linell et al. 1980). The average size
of scar cancers was reported to be 2-3 cm (Foote
and Stewart 1946) they were statistically more of-
ten <2cm than non-scar cancers (Fisher et al.
1983). Moreover scar and non-scar cancers dif-
fered with respect to many other histopathological
features (Fisher et al. 1983).

The present study was undertaken further to
evaluate the clinicopathological differences be-
tween the scar and non-scar type of ductal cancers
of the female breast, namely the patient’s age, tu-
mour size, and the estrogen and progesterone re-
ceptor content.

Materials and methods

All the breast cancers of this study were found in patients exam-
ined for breast lumps or discomfort; no cases from mammo-
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Fig. 1. Scar type of ductal breast cancer ( x 25)

graphic mass screenings were included. A total number of 302
consecutive female breast cancers were diagnosed histologically
or verified at the Department of Pathology, Jorvi Hospital,
Espoo, Finland during 1979-1984. After exclusion of 27 typical
cases that were not ductal (20 lobular, 4 mucinous, 1 medullary,
1 squamous and 1 carcinomatous lymphangitis) according to
the criteria of Azzopardi (1979) the remaining 274 ductal can-
cers were re-examined. The series contained one patient with
ductal cancer in one breast and lobular cancer in another breast.
In one patient with bilateral ductal cancer, the larger tumour
was included in the study. After reviewing the haematoxylin-
eosin stained sections at low microscopic magnification ( x 25),
all ductal cancers were classified as either scar or non-scar type
according to the pathological features described by Linell et al.
(1980, 1981). The criteria for the scar type were 1) stellate shape
of the tumour with radially distributed fibrous bands to the
surrounding area, 2) radially infiltrating cancer cells in connec-
tive tissue, 3) a fibrosclerotic center with abundant elastoid
material containing few or no cancer cells. Non-scar cancers
lacked these features; they had prominent, widely distributed
intraductal growth of cancer, and lobular cancerization was
common. Tumour size was determined from macroscopical
measurement of bisected specimen and/or from microscopic
sections and was divided in two groups; <2cm or =2cm.
In 191 cases cancerous tissuc sample was analyzed for estrogen
(ER) and progesterone (PgR) receptors (Medix Oy, Kaun-
iainen, Finland). Values greater than 10 fmol/mg of cytosol pro-
tein were considered to be receptor positive (Wittliff 1984). The
cancer was classified as hormone receptor positive if it was
positive for either ER or PgR, or for both. Patients younger
than 55 years were considered as premenopausal, those 55 years
or older as postmenopausal (Wittliff 1984). The results were
statistically tested with student’s #-test and x? (2 x 2) test.

Results

A total number of 274 ductal cancers of female
breasts were classified as either scar or non-scar
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Table 1. Cancer type, patient’s age and hormone receptor (HR)
positivity of ductal cancer of human female breast. The cancer
was considered HR positive if it contained either estrogen or
progesterone receptors, or both over 10 fmol/mg of cytosol pro-
tein

Cancer type Cases Patient’s SD Age p#

HR positivity (No) mean age range
Total series 274 54.9 13.8  25-93
Scar 144 59.8 13.5 31-93
Non-scar 130 49.4 12.0 25-79 0.001°
HR determined 191 53.4 129  25-86
Scar 94 58.2 122 31-86
Non-scar 97 48.8 11.8 25-79 0.001*
HR+ (scar and 116 54.9 133 35-86
non-scar) -
HR — (scar and 75 51.2 12.0 2879 NSP
non-scar)
Scar, HR + 68 59.2 124 37-86
Scar, HR — 26 55.7 11.6  31-79 NS°®
Non-scar, HR + 48 48.8 121 25-73
Non-scar, HR — 49 48.8 11.6 2879 NS*

SD; standard deviation. * P; statistical significance. ® NS; not
significant

type; 144 scar cancers (Fig. 1) and 130 non-scar
cancers (Fig. 2) were found. ER and PgR receptors
were determined in 191 cases. In 94 scar cancers
68 cases (72%) were hormone receptor positive;
the following combinations were found: ER + and
PgR +, 42 cases (62%); ER 4+ and PgR —, 11 cases
(16%); and ER — and PgR +, 15 cases (22%). In
97 non-scar cancers 48 cases (49%) were hormone
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Fig. 2. Non-scar type of ductal breast cancer ( x 25)

Table 2. Cancer type, hormone receptor (HR) content (see Ta-
ble 1) and menopausal status ’
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Table 3. Hormone receptor (HR) status (see Table 1) of cancer
type and of non-scar cancers according to in situ and infiltrating

type

Cancer type Cases (No) P2
HR status R E— HR status Cases (No) p*
<55 >55
years years Scar Non-scar
Total series HR + 68 48
HR + 60 56 HR— 26 49 <0.01 (0.0016)*
HR — 48 27 NS (0.0906) HR + In situ 1;
Scar infiltrating 32
HR + 26 42 HR - In situ 6;
HR — 12 14 NS® (0.4913) infiltrating 31 NS (0.0629)
Non-
(;_IIIRSTI 34 14 2 P; statistical significance. ® NS; not significant
HR — 36 13 NS® (0.7647)
Scar ’dH§R+ 38 56 tive tumours was higher than that of hormone re-
an - . .
Non-scar, HR + 70 27 <0.0001® ceptor negative tumours, .although the difference
and HR — was not statistically significant (Tables 1, 2). In

 P; statistical significance. ® NS; not significant

receptor positive; the following combinations were
found: ER+ and PgR+, 33 cases (69%); ER +
and PgR —, 6 cases (13%); and ER — and PgR +,
9 cases (19%).

In both the entire series and that in which hor-
mone receptors were determined the mean age of
patients with scar cancer was statistically signifi-
cantly higher (just at the menopause), than that
of patients with non-scar cancer (Tables 1, 2). The
mean age of patients with hormone receptor posi-

scar and non-scar cancers there was no statistically
significant difference between the mean age of pa-
tients with hormone receptor positive or negative
tumours (Tables 1, 2). In the non-scar cancer
group, seven cancers were classified as in situ, and
were rarely positive for hormone receptors. The
difference was, however, not statistically signifi-
cant when compared with infiltrating non-scar
cancer (Table 3).

Classification of hormone receptor positive
cancers according to scar and non-scar type re-
vealed that the scar type cancer was statistically
significantly more often hormone receptor positive
than the non-scar type (Table 3).
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Table 4. Size of ductal cancer distributed according to cancer
type and menopausal status

Size (cm) Cases (No) p? Cases (No)  P*

<55 =55 Non- Scar
years years scar

Total series
<2 65 71 47 89
=2 80 58 NS*®(0.0875) 83 55

Non-scar
<2 32 15
>2 58 25

Scar
<2 33 56
>2 22 33

0.00012

NS® (0.8140)

NS*® (0.7243)

2 P; statistical significance. ® NS; not significant

The size of ductal cancers with respect to meno-
pausal status and cancer type is given in Table 4.
Scar cancers were smaller than 2 cm significantly
more often than non-scar cancers. The menopausal
status was not related to tumour size in the scar
and non-scar groups. In the entire series there was
a tendency for postmenopausal ductal cancers to
be smaller than 2 cm more often than premenopau-
sal ones. This tendency is well explained by differ-
ent distribution of scar and non-scar cancers in
respective age groups (Tables 1, 2).

Discussion

In the present study ductal cancers of human fe-
male breast were classified as scar and non-scar
type according to the criteria presented by Linell
et al. (1980, 1981). The scar type has been further
divided into five subtypes by Fisher et al. (1983),
but this division was not applied in the present
study. Slightly over half of the ductal cancers were
found to be of the scar type. Scar cancers were
found significantly more often in older patients
than non-scar cancers; no such difference was
found in previous study (Linell et al. 1980). Scar
cancers in the present study were smaller than non-
scar cancers, a finding which agrees with pre-
viously reported results (Fisher et al. 1983), and
this difference was observed both in premenopau-
sal and postmenopausal patients. The difference
is well explained by a prominent fibrosclerotic stro-
mal response in scar cancers, which produces a
hard and rather solitary tumour, which is more
easily detected than non-scar cancers (Foote and
Stewart 1946; Linell et al. 1980; Fisher et al. 1983).
In the present study ductal cancers, when consid-
ered as a group, were smaller in postmenopausal
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patients than in premenopausal patients. This find-
ing is explained by the distribution of scar and
non-scar types in the respective age groups.

There are numerous studies in which the hor-
mone receptors of breast cancers have been corre-
lated with many histopathological features of can-
cers (see ref. Stanford et al. 1986). Little attention
has, however, been paid to scar and non-scar type
of breast cancer and their hormone receptors. One
typical feature of scar cancer, the marked accumu-
lation of elastoid material, is often visible even
macroscopically but occurs rarely, and then only
in small amounts, in non-scar cancer (Azzopardi
1979; Linell etal. 1980; Fisher etal. 1983).
Marked elastosis of breast cancers has reported
to correlate positively with the presence of hor-
mone receptors, especially ER (Masters et al. 1976;
Fisher etal. 1980; Millis 1980; Glaubitz et al.
1984; Lima-De-Almeida et al. 1985) these findings
agree with the results of the present study, which
demonstrated a higher frequency of hormone re-
ceptors in scar cancers than in non-scar cancers.

Breast cancers are more often hormone recep-
tor positive in postmenopausal patients than in
premenopausal patients (Jensen 1975; Knight et al.
1980; Vorherr 1980; Stanford et al. 1986); this ten-
dency was also observed in the present study. Scar
cancers were statistically significantly more often
hormone receptor positive than non-scar cancers.
It should be noted that there was no significant
difference in hormone receptor positivity between
premenopausal and postmenopausal patients in
the scar and non-scar cancer groups. Thus it seems
that hormone receptor positivity is linked with the
type of ductal cancer but not with the patient’s
age. The higher number of hormone receptor posi-
tive ductal cancers at postmenopause is explained
by the higher number of scar cancers than non-scar
cancers and the higher number of hormone recep-
tor positive tumours in scar cancers than in non-
scar cancers.

In non-scar cancers in the present study, the
in situ type contained hormone receptors less fre-
quently than infiltrating cancer, but the difference
was not statistically significant. Similar observa-
tions on hormone receptor positivity between in
situ and infiltrating cancer have been reported pre-
viously (Lesser et al. 1981). It is possible that, in
the beginning, non-scar cancers are hormone re-
ceptor negative and that later, when the growth
reaches the infiltrating phase, some cancer cells be-
come ““differentiated” hormone receptor positive.

Both the smaller size and higher rate of hor-
mone receptor positivity of scar cancers when com-
pared with non-scar cancers may be due to their
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different origin in mammary ducts. In the human
breast a peculiar lesion known by several names,
the most common of which is radial scar, is formed
where ducts terminate in lobules. A typical radial
scar contains a fibrosclerotic center with elastoid
material, from which connective tissue and epithe-
lial components branch out to surrounding breast
parenchyma (Fenoglio and Lattes 1974; Hamperl
1975; Linell et al. 1980; Fisher et al. 1983). The
true neoplastic nature of radial scar is controver-
sial; it is considered to be both benign (Fenoglio
and Lattes 1974; Azzopardi 1979; Andersen and
Gram 1984) and premalignant, at least in some
cases and cancers derived from radial scars are also
of scar type (Hamperl 1975; Linell et al. 1980,
1981; Fisher et al. 1983). It seems that a radial
scar 1s a singular type of lesion in the human breast
the epithelial components of which are derived
from terminal ductal-lobular epithelium (Hamperl
1975; Azzopardi 1979).

In women of fertile age, proliferative activity
of the cells in terminal ducts is cyclic, being greater
at the luteal than at the follicular phase of the
menstrual cycle. It seems therefore that both estro-
gen and progesterone are associated with prolifera-
tion of the terminal ductal cells (Masters et al.
1977; Meyer 1977; Anderson et al. 1982). Experi-
ments in mice indicate that the epithelial cells of
larger mammary ducts do not respond to estrogen
at estrus cycle, and DNA synthesis occurs only
in terminal ducts (Bresciani 1971). It may be that
the higher number of hormone receptor positive
cases in scar cancers than in non-scar cancers de-
pends on the origin of the former in epithelial cells
of terminal ducts, which are sensitive to estrogen
and progesterone, a feature which is apparently
retained during carcinogenesis and in cancer cells.
Cancer of non-scar type is probably derived from
the epithelium of larger mammary ducts, whether
independent or only weakly dependent on estrogen
and progesterone.

References

Andersen JA, Gram JB (1984) Radial scar in the female breast.
A long-term follow-up study of 32 cases. Cancer
53:2557-2560

Anderson TJ, Ferguson DJP, Raab GM (1982) Cell turnover
in the “resting” human breast: Influence of parity, contra-
ceptive pill, age and laterality. Br J Cancer 46:376-382

Azzopardi JG (1979) Problems in Breast Pathology. In: Benn-
ington JL (ed) Major problems in pathology, vol 11. WB
Saunders, Philadelphia

Bresciani F (1971) Ovarian steroid control of cell proliferation
in the mammary gland and cancer. In: Hubinot PO, Leroy

149

F, Galand P (eds) Basic actions of sex steroids on target
organs. Karger, Basel, pp 130159

Fenoglio C, Lattes R (1974) Sclerosing papillary proliferations
in the female breast: A benign lesion often mistaken for
carcinoma. Cancer 33:691-700

Fisher ER, Palekar AS, Sass R, Fisher B (1983) Scar cancers:
pathologic findings from the National Surgical Adjuvant
Breast Project (Protocol No 4)-IX. Breast Cancer Res Treat
3:39-59

Fisher ER, Redmond CK, Liu H, Rockette H, Fisher B, and
collaborating NSABP investigators (1980) Correlation of
estrogen receptor and pathologic characteristics of invasive
breast cancer. Cancer 45:349-353

Foote FW, Stewart FW (1946) A histologic classification of
carcinoma of the breast. Surgery 19:74-99

Glaubitz LC, Bowen JH, Cox EB, McCarty KS (1984) Elastosis
in human breast cancer. Arch Pathol Lab Med 108:27-30

Hamperl H (1975) Strahlige Narben und obliterierende Masto-
pathie: Beitrige zur pathologischen Histologie der Mamma.
XI. Virchows Arch [A] 369:55-68

Jensen EV (1975) Estrogen receptors in hormone-dependent
breast cancers. Cancer Res 35:3362-3364

Knight WA, Osborne CK, McGuire WL (1980) Hormone re-
ceptors in primary and advanced breast cancer. In: Abe
K (ed) Clinics in endocrinology and metabolism, vol 9:2:
Endocrinology and cancer. WB Saunders, London, pp 361—
368

Lesser ML, Rosen PP, Senie RT, Duthie K, Menendez-Botet
C, Schwartz MK (1981) Estrogen and progesterone recep-
tors in breast carcinoma: Correlations with epidemiology
and pathology. Cancer 48:299-309

Lima-De-Almeida FM, Brentani MM, Velludo MASL, Goes
JCS, Baruffi I (1985) Elastosis and steroid receptors in pri-
mary breast cancer. Braz ] Med Biol Res 18:279-283

Linell F, Ljungberg O, Andersson I (1980) Breast carcinoma.
Aspects of early stages, progression and related problems.
Acta Pathol Microbiol Immunol Scand [A] Suppl 272:1-233

Linell F, Ljungberg O, Andersson I (1981) Brustkarzinom.
Frithstadien, Progression und verwandte Probleme. Patho-
loge 2:150-155

Masters JRW, Drife JO, Scarisbrick JJ (1977) Cyclic variation
of DNA synthesis in human breast epithelium. J Natl Can-
cer Inst 58:1263-1265

Masters JRW, Sangster K, Hawkins RA, Shivas AA (1976)
Elastosis and oestrogen receptors in human breast cancer.
Br J Cancer 33:342-343

Meyer IS (1977) Cell proliferation in normal human breast
ducts, fibroadenomas, and other ductal hyperplasias mea-
sured by nuclear labeling with tritiated thymidine. Hum Pa-
thol 8:67-81

Millis RR (1980) Correlation of hormone receptors with patho-
logical features in human breast cancer. Cancer
46:2869-2871

Stanford JL, Szklo M, Brinton LA (1986) Estrogen receptors
and breast cancer. Epidemiol Rev 8:42-59

Vorherr H (1980) Breast cancer. Epidemiology, endocrinology,
biochemistry and pathobiology. Urban & Schwarzenberg,
Baltimore

Wellings SR (1980) A hypothesis of the origin of human breast
cancer from the terminal ductal lobular unit. Pathol Res
Pract 166:515-535

Wittliff JL (1984) Steroid-hormone receptors in breast cancer.
Cancer 53:630-643

Accepted August 17, 1987



