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PRECLINICAL STUDY

Risk of neoplastic transformation in asymptomatic radial scar.

Analysis of 117 cases
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Abstract

Background Radial scar (RS) is a benign breast lesion but
a variable percentage of cases are associated with atypical
epithelial proliferations and cancer. Previous studies have
shown that patient age and the size of RS are correlated to a
potential neoplastic transformation.

Method  We collected 117 asymptomatic patients with
suspected RS following a mammogram, histologically
confirmed. The clinical, pathological and immunopheno-
typical analysis is reported. The cases are subdivided into
three different groups: (1) RS ‘“‘Pure’’, without epithelial
atypia; (2) RS associated with epithelial atypical hyper-
plasia; (3) RS with cancer.

Results “‘Pure’” RS was detected in 55 patients (47%);
the mean age was 48.1 years and the mean size 0.94 cm.
RS associated with atypical epithelial hyperplasia was
identified in 25 cases (21%) with a mean age of 53.1 years
and a mean size of 0.98 cm. Carcinoma in RS was observed
in 37 cases (32%); the mean age was 55.5 years and the
mean size was 1.16 cm. The mean age was statistically
significant (P = 0.004) in separating RS with cancer from
the two other RS groups. The size of RS was not suffi-
ciently statistically significant (P = 0.2) to differentiate the
risk. Atypical lesions and cancers showed a morphology
and marker of low-grade aggressiveness.

Conclusion RS seems to represent a natural model of
carcinogenesis starting from a proliferative lesion in pa-
tients of less than 50 years of age and developing into an
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atypical and later into a carcinomatous lesion. The fact that
most carcinomas arising in RS are low grade also favors
this hypothesis. All RS should be excised.
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Introduction

Radial scar/complex sclerosing lesion (RS) is a benign
breast lesion that on radiological imaging and histologycal
analysis may mimic invasive carcinoma [1]. RS was ini-
tially described as ‘‘sclerosing papillary proliferation’” by
Fenoglio and Lattes [2] and not long after was named
““Strahlige Narben’ (translated as ‘‘radial scar’’) by
Hamperl et al. in 1975 [3]. Many other terms including
“‘non-encapsulated sclerosing lesion’’, ‘‘infiltrating epi-
theliosis’’, ‘‘indurative mastopathy’’, ‘sclero-elastotic fo-
cal lesions’” have been used to describe this lesion over the
years [4-7], but RS is the currently adopted name. On
mammograms RS has a characteristic, well-known, ‘black
star’’ appearance with long, thin spicules radiating from a
radiolucent central area [8]. It is histologically character-
ized by a sclerotic center with a central core, containing
obliterated ducts and infiltrating tubules, surrounded by a
corona of contracted ducts and lobules [9]. Before mam-
mographic screening was available, RS was mostly an
incidental finding in breast specimens removed for other
clinically suspicious lesions [10-12], but nowadays it is
increasingly recognized as a primary lesion in asymptom-
atic patients with atypical mammograms.

In recent years, it has become apparent that RS, albeit
benign, is a lesion that carries the risk of a carcinoma
developing within its context [13—15] and a subsequent
breast carcinoma with an increased relative risk (R.R.1.8)
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when compared with the normal female population [16].
The size of RS seems to define the risk of associated
cancer, the risk being higher when the lesions are large [13,
17-19]. Cancer in RS seems to be infrequent in patients of
less than 50 years of age [1, 13].

The aim of the paper is to analyze, in a series of
asymptomatic RS, the relationship between RS lesions and
breast cancer associated with RS and to highlight the risk
factors for developing carcinoma in RS context.

Materials and methods

Between January 1989 and December 2004, from the files
of the Department of Pathology at ‘‘G.B. Rossi’” Univer-
sity Hospital in Verona, we collected 117 cases of RS in
asymptomatic patients who underwent surgery due to a
mammographic stellate lesion. All cases, where RS was an
incidental microscopic finding in breast biopsy carried out
for other reasons, were excluded.

The Patients’ records were complete in terms of age,
clinical and imaging data. Post-surgery follow-up was also
examined. The slides of all the cases were reviewed to
confirm the diagnosis of RS and the size of the lesion and
foci of epithelial atypia or associated carcinoma were re-
corded. For all those cases, where a carcinoma was de-
tected, the histo-phenotype of the neoplasia and the status
of the axillary nodes, if dissected, were specified. The
immunohistochemical panel performed consisted of
Estrogen Receptor alpha (ER), Progesterone Receptor
(PgR), Proliferating index (Ki67) and Her-2/neu status.

For the purpose of this study, radial scar lesions were
subdivided into three different groups: ‘‘Pure’’ RS without
epithelial atypia (Group 1); RS with associated atypical
epithelial hyperplasia (ductal or lobular) (Group 2); RS
with cancer, in situ or infiltrating, detected inside the lesion
(Group 3).

We used #-test and Analysis of Variance (ANOVA) as
statistical analysis to evaluate the significance of the dif-
ference in mean age and size of the three different groups
of RS. Statistical results were considered significant at a P-
value < 0.05. All statistical tests were performed using the
SAS software.

Results

The clinical-pathological features are summarized in
Table 1.

Of the total series, the mean age of patients was
51.1 years (range 25-84) and none showed clinical symp-
toms (breast pain, cutaneous changes or palpable mass).
All patients underwent a diagnostic excisional biopsy to
confirm the radiological suspicion (Fig. 1).
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The classic morpho-histological appearance of RS was
observed in all cases and consisted of a stellate lesion with
a central scleroelastotic core with radiating proliferations
of intraductal papillomatosis, sclerosing and florid adeno-
sis, apocrine cysts, duct ectasia and benign epithelial
hyperplasia. All RS had a classic stellate shape (Fig. 2)
with an ipo-cellular core consisting of a rich elastotic
matrix in a pink connective. There were connective fibers
with a characteristic cotton-like look in the elastotic matrix
(Fig. 3). A pseudo-infiltrative aspect mimicking carcinoma
was observed when isolated epithelial ducts were en-
trapped in the scleroelastotic central core (Fig. 3).

“‘Pure’” RS was detected in 55/117 patients (47%), RS
associated with atypical epithelial hyperplasia was identi-
fied in 25/117 cases (21%) and carcinoma associated with
RS was present in 37/117 cases (32%). The mean diameter
of the entire RS series was 1.07 cm (range 0.3— 4).

“‘Pure’’ radial scar (55 cases)

““Pure’” RS was identified in 55/117 breast specimens
(47%). The mean age of patients was 48.1 years (range 25—
66) (Table 1) (Fig. 4). Two of the patients had had a pre-
vious contralateral breast carcinoma.

The mean size of RS was 0.94 cm (range 0.3—4). Cal-
cifications were identified in 34/55 cases (62%), and mostly
limited to the periphery of the lesion within the lumen of
dilated ductules (Fig. 3).

Follow-up was available in 27 cases (49%). The mean
follow-up period was 100 months (range 17-216). None of
the patients underwent any further treatment related to RS.
One patient later underwent breast surgery due to a mu-
cocele-like lesion and another for multiple papillomatosis.
Two other patients developed gynecological neoplasia, 1
endometrial carcinoma and 1 carcinoma of the ovary. All
patients are still alive.

Radial scar with associated atypical epithelial
hyperplasia (25 cases)

In 25/117 cases (21%), RS was associated with atypical
epithelial hyperplasia. The mean age of patients was
53.1 years (range 31-71) (Table 1) ( Fig. 4). Two of them
had previously been submitted to surgery for carcinoma in
the contralateral breast.

The mean size of RS was 0.98 cm (range 0.4-3). In five
cases (20%) atypical hyperplasia only involved ducts and
in eight cases (32%) it was confined to lobular units. In 12
cases (48%) atypical hyperplasia was mixed, involving
both ductal and lobular structures. Atypical duct hyper-
plasia was frequently present at the periphery of RS, while
lobular atypical hyperplasia was usually observed in the
core.
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Table 1 Clinical-pathological features of the three different RS groups. ‘‘Pure’” RS, atypical RS and RS with carcinoma show a linear increase

in mean age and size, thus suggesting a progressive disease

Radial Scar No. of cases Rate (%) Mean age (range) Mean diameter (cm)
“‘Pure”” RS 55 47 48.1 (25-66) 0.94 (0.3-4)
RS associated with atypical epithelial hyperplasia 25 21 53.1 (31-71) 0.98 (0.4-3)
RS associated with carcinoma 37 32 55.5 (38-84) 1.16 (0.4-2.5)
Total 117 100 51.1 (25-84) 1.07 (0.3-4)
—
an

Fig. 1 (A) ““Black star’’. Mammograph showing the typical features
of RS: radiolucent central core, elongated radiating spicules and
infrequent calcification. (B) Radial scar. A sclerotic center with a
central core, containing obliterated ducts and infiltrating tubules,
surrounded by a corona of contracted ducts and lobules with a
pseudo-cystic appearance

Small calcifications were present in 14/25 cases (56%)
with the same pattern as the ‘‘pure’” RS group, but very
rarely associated with atypical cells.

Follow-up was available in 13/25 cases (52%). The
mean follow-up period was 86 months (range 37-204).
None of these patients underwent any further surgery or
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Fig. 2 (A) Specimen corresponding to the mammography in B,
which shows a gross stellate shape associated to a red hemorrhagic
area. In the periphery an ectastic duct is evident (arrow) (B) X-ray of
the specimen shows an ill-defined stellate lesion

medical treatment. All patients with follow-up are alive
and well.

RS with associated breast carcinoma (37 cases)

About of 37/117 RS (32%) were associated with breast
carcinoma. The mean age of patients was 55.5 years (range
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Fig. 3 (A) Two radial scars
similar in size in the same
excisional biopsy (arrows)

(20 x , H&E). (B) Dilated ducts
in the periphery of radial scar
with a pseudo-cystic pattern.
Entrapped ducts show a pseudo-
infiltrative pattern mimicking
carcinoma (20 x , H&E). (C)
Ducts showing proliferative
hyperplasia without atypia.
(100 x , H&E). (D) Elastotic
matrix with a cotton-like
appearance associated with
entrapped duct. (200 x , H&E).
(E) Calcification located in
benign epithelial hyperplasia at
the periphery of the radial scar.
Many ducts are enlarged and
one of these shows an apocrine
metaplasia. (40 X , H&E). (F)
Solid and cribiform ductal
carcinoma in situ associated
with elastosic matrix (100 X ,
H&E). (G) Lobular carcinoma
in situ involving radial scar
lesion (40 x , H&E). (H)
Tabular carcinoma arising in the
core of radial scar.
Immunoistochemistry and shape
of the ducts can help to
distinguish entrapped ducts
from carcinoma. (40 X , H&E)

38-84) (Table 1) ( Fig. 4) and the mean lesion size
was 1.16 cm (range 0.4-2.5). Small calcifications were
present in 18/37 cases (47%) with the same pattern as
“pure’’ RS. Calcifications were rarely observed in
neoplastic foci. The follow-up was available for 32 of the
37 cases (86.5%).

In situ carcinoma was identified in 22/37 cases (59%).
The mean age of patients was 56.17 years (range 43-84).
The mean RS size was 1.07 cm (range 0.4-2.5) and the
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associated carcinoma had a mean diameter of 0.58 cm
(range 0.1-1.5). The histotype was intraductal (DCIS) in 14
cases (Fig. 3), intralobular neoplasia in six cases (Fig. 3)
and mixed, intraductal and intralobular in two cases. DCIS
had a cribriform pattern in four cases, solid-cribriform in
three cases, solid-comedo in one case, apocrine in one case,
cribriform-clinging in two cases and in three cases DCIS
was non-specified (NAS). Intraductal neoplasia was well-
differentiated (G1) in 14 cases, moderately differentiated in
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Age subdivided into different RS subgroups
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Fig. 4 Age distribution for three different Radial Scar (RS)
subgroups. The mean age at diagnosis was: 48.1 years for ‘‘Pure’’
RS, 53.1 years for RS associated with atypical epithelial hyperplasia
and 55.5 years for RS associated with breast carcinoma

one case (G2) and poorly-differentiated in one case (G3).
Calcifications were identified in 12/22 cases.

Invasive carcinoma was present in 15 cases (41%). 2/15
patients had previously had a breast carcinoma and 1/15
had a contralateral breast carcinoma simultaneously to RS
associated with carcinoma. The mean age of patients was
55 years (range 38—68). The mean RS size was 1.31 cm
(range 0.5-2.5) and the associated carcinoma had a mean
diameter of 1.05 cm (range 0.1-1.6). The histotype was
tubular in eight cases (53.3%), ductal (IDC) in two cases
(13.3%) and lobular (ILC) in five cases (33.3%). Tubular
carcinomas were G1, IDC were 1 G1 and 1 G2. All ILC (5/
5) were of the classic-type. In no case was vascular inva-
sion observed.

Carcinomas involved the surgical margins of the biop-
sies in 7/37 cases (18.9%); these cancers were invasive in
three cases and in situ in four cases. Of the patients where
the surgical margins were involved by in situ carcinoma,
only one case was submitted to conservative surgical re-
excision. On the other hand, all of the patients with inva-
sive carcinoma in the surgical margin underwent further
surgery (one radical mastectomy and two wide re-exci-
sion). Node axillary dissection was performed in four cases
of tubular carcinoma and in two cases of ILC; metastases
were identified in one case of tubular carcinoma (1/5 nodes
was involved) and one case of ILC (34/35 nodes were
involved).

Immunophenotypical data were available in 11/22
in situ carcinoma and in 9/15 invasive carcinoma. All
carcinomas were ER and PgR positive with a rate of neo-
plastic positive cells ranging from 30 to 90% and from 5 to
90%, respectively. Proliferating index was low (range in
neoplastic cells: 1-8%) [20]. No amplification or over-
expression of Her-2/neu was detected in 7/37 cancers of the
series analyzed.

Surgery was the only treatment for most cases except for
7/22 patients with in situ carcinoma and 5/15 patients with
invasive carcinoma who underwent adjuvant hormonal
therapy. In two cases with invasive carcinoma chemo-
therapy was associated with hormonal therapy. In five
cases of RS with invasive carcinoma data on treatment
were unavailable.

Follow-up data for the patients with RS and in situ
carcinoma (mean time 75 months; range 23-170) show
that they are all alive and well, except for one elderly
patient who died for other unrelated causes. For those pa-
tients affected by RS with associated invasive carcinoma,
the mean follow-up time was 83.71 months (range 59—
212). Four years later, one patient developed an intraductal
carcinoma in RS in the contralateral breast.

Statistical analysis

Statistical evaluation showed a close relationship between
carcinoma in RS and patient age. Our data show that age
has a statistical significance for cancer risk when ‘‘pure’’
RS are compared with RS with epithelial atypia and RS
with carcinoma (P = 0.004) (Fig. 5). There is no statistical
age-difference between RS associated with atypical
hyperplasia and RS associated with carcinoma.

A size difference between the various groups of RS was
present but not statistically significant (P = 0.2) (Fig. 6).
The mean diameter of RS associated with carcinoma was
>1 cm while the mean diameter of the other two groups
was < 1 cm. Nevertheless, this size could not be used as a
potential preoperative cut-off value to distinguish RS with
or without carcinoma because of the lack of real statistical
support.

Discussion

Radial scar is increasingly observed in asymptomatic pa-
tients due to mammographic imaging particularly in a

60
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associated
55 Atypical with RS
= lesion 55.5aa
-] in RS 53.1aa
£ 50 =
o "Pure' RS -
fﬂ” 48.1aa
45
40

Fig. 5 This graph shows the mean age of the three different RS
subgroups. In our study the statistical analysis shows a significant age
difference between age at diagnosis for ‘‘pure’” RS compared to the
other two subgroups. (P = 0.004)
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screening program. The radiological aspect of a stellate
lesion mimicking infiltrative carcinoma has been the cause
of surgical over-treatment in the past and, for many years,
it has been quite difficult to establish strict criteria to avoid
the misdiagnosis of cancer. On the other hand, it has be-
come apparent that RS should be considered a lesion that
carries the risk of a carcinoma developing within its con-
text. According to various study series, the rate for carci-
nomas arising in RS ranges from 3 to 41% [8, 10, 13, 14,
17, 18, 21, 22]. In this study, from the analysis of 117 cases
of RS, the incidence of associated carcinoma and atypical
hyperplasia was 32% and 21% respectively. The rate of
carcinoma occurrence is higher than in most reported
studies. A possible explanation of this high rate seems to
lie in the selection of our cases. We only considered
asymptomatic, mammographically suspicious cases and
not RS observed as an incidental finding in surgical biopsy
performed for other lesions, thus reducing the number of
microscopic benign RS. In fact, studies with the same pa-
tient selection criteria have a carcinoma rate similar to our
data [8, 14, 17].

Patient age seems to influence the risk of cancer in RS.
Many Authors have concluded that carcinoma in RS is very
rare when the patient is under 50 years of age [1, 13, 23].
Our data support this finding and show that age has a
statistical significance for cancer risk when cases of
“‘pure’” RS are compared with RS with epithelial atypia
and RS with carcinoma (P = 0.004) (Fig. 5). This evidence
states that pre-malignant and malignant proliferations
arising in RS are infrequent under 50 years of age and that
patients with carcinoma and atypical hyperplasia in RS are
older than those with ‘‘pure’” RS [13, 23]. The mean age
distribution of the three different RS groups graphically
results in a continuous crescent-shaped line that shows risk
progression (Fig. 5). This could suggest that pure RS may
represent an early stage related to neoplastic transformation
[13, 16]. However, age alone cannot exclude the presence

1,50
1,25 Carcinoma
T associated
T with RS
2 £ 1 Atypical 1,16cm
_g ) 00 "Pure" RS Tesionin RS =
0,94cm 0,980“1
0,75
0,50

Fig. 6 This graph shows the mean size of lesion for the three
different kinds of RS. There was a difference between these but it was
not statistically significant (P = 0.2)
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of atypia in RS. In fact, in our series 32% of atypical
epithelial proliferation and 24% of cancers in RS were
found in patients of less than 50.

The size of RS has been considered as a way to differ-
entiate the risk of cancer in these lesions. Sloane et al. have
reported that 0.6 cm was a cut-off value below which
carcinoma was very rare and above which cancer was
relatively common [13]. In previous communications we
reported that RS larger than 1 cm was consistently asso-
ciated with pre-malignant or overtly malignant lesions [15].
In our current series, the mean diameter of RS associated
with carcinoma is >1 cm while the mean diameter for the
other two kinds of RS is <1 cm (Table 1), but a potential
size difference has no statistical significance (P = 0.2)
(Fig. 6).

Invasive cancers in RS are low-grade and the staging of
patients is prognostically favorable [17, 19, 24]. We found
that the most frequent histotype of invasive cancer was
tubular (53%) and classic-type lobular (33%). Low clinical
staging and good biological profile of the cancers (posi-
tivity for estrogen and progesterone receptors, low prolif-
erative index) explain the favourable prognosis of patients
with either invasive or in situ neoplasia in our series and in
Literature [17, 19, 24]. In our study, follow-up was avail-
able for 61.5% of cases, no local recurrence or death due to
related breast disease has been observed since RS with
atypical hyperplasia or carcinoma was diagnosed.

In one exceptional case (Lobular carcinoma) however,
we observed 34 metastases in 35 nodes. This unusual case
has been followed up for 5 years without recurrence but the
prognosis is gloomy.

In conclusion, RS seems to represent a natural model of
carcinogenesis starting from a proliferative lesion in pa-
tients of less than 50 years of age and developing into an
atypical and then carcinomatous lesion in later years. The
fact that most carcinomas arising in RS are low grade also
favors this hypothesis. All cases of RS should be excised
because of the intrinsic risk of neoplastic transformation.
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