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n

Abstract: Columnar cell change with atypia (CCCA) is a relatively recently recognized pathologic breast entity considered to be a risk factor for subsequent development of breast carcinoma. The aim of this study was to investigate the significance of finding CCCA on breast core biopsy, by establishing the frequency of other breast pathology on subsequently
performed surgical excision specimens. All cases with CCCA as the most advanced lesion on core biopsy were reviewed.
After excision, another advanced proliferative lesion was identified in 17 (33%) patients, including three patients (6%) with
in situ or invasive carcinoma. An additional five patients (10%) were concurrently diagnosed with primary breast carcinoma
at other sites. These findings indicate that when CCCA is found on core biopsy, open surgical biopsy of the relevant area
should be performed and that workup of both breasts should be undertaken to exclude coexistent breast carcinoma at alternative sites. n
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C

olumnar cell change with atypia (CCCA) has
been identified as a histologic alteration which
may be associated with more advanced breast pathology, including in situ and invasive carcinoma of the
breast, and may be a precursor thereof (1). CCCA is
being increasingly recognized as a pathologic alteration of the breast, often associated with mammographically suspicious microcalcification, in the
modern era of breast screening. It is characterized by
enlarged terminal duct lobular units in which the epithelial cells are composed of one to several layers of
cuboidal to columnar epithelial cells that show lowgrade cytologic atypia. The characteristic changes are
predominately cytologic rather than architectural
(1,2). Originally described as “clinging carcinoma in
situ,” other nomenclature includes “flat epithelial atypia,” “ductal intraepithelial neoplasia-1a (DIN-1a)”
and “columnar alteration with prominent apical
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snouts and secretions with atypia” (1,2). These lesions
have been reported to be present as the most advanced
finding (“pure CCCA”) in up to 3.7% of core biopsies
(3–5), however, there remains uncertainty regarding
the management of this lesion when encountered.
The significance of CCCA lies in previously reported
associations with other proliferative lesions, including
malignancy, in approximately one third of cases.
Although there have recently been several publications
regarding surgical excision outcomes following the
finding of this entity in core biopsy samples, numbers
in the subgroups of patients with this finding alone
(“pure CCCA”) to date are scant (6–8). Our study
assessed the final pathologic results of surgical excision
specimens, which had been performed as a consequence
of detecting “pure CCCA” on core biopsy, to investigate the frequency of finding other breast pathology.

MATERIALS AND METHODS
A retrospective review was undertaken of records
from a prospective data base at the Wesley Breast
Clinic, the largest private breast facility in South East
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Queensland, which offers screening and diagnostic services to more than 24,000 patients per annum, encompassing records from 2006 to 2010. Suspicious
calcifications or mass lesions are subjected to radiologically guided standard core biopsy (14–18 gauge) or
vacuum-assisted core biopsy (8–11 gauge), depending
on the preference of the breast physician and radiologist involved. The finding of CCCA on biopsy routinely results in a referral to a breast surgeon for
formal open excision of the region.
Cases with biopsies containing CCCA as the most
advanced lesion (“pure CCCA”) were analyzed. Thus,
core biopsy specimens containing another high-risk
lesion (such as atypical ductal hyperplasia (ADH), atypical lobular hyperplasia (ALH), ductal or lobular carcinoma in situ (DCIS/LCIS) or invasive carcinoma) were
excluded. Cases which contained columnar cell change
without atypia were also excluded. Data were collected
with respect to patient demographics, mode of presentation, risk factors for malignancy, and outcome of subsequent excisions and any concurrent investigations.
RESULTS
Seventy-two core biopsies were found to contain
CCCA, however, 21 of these were excluded due to the
coexistence of another lesion on the same core sample.
Therefore, 51 cases with CCCA as the most advanced
lesion (“pure” CCCA) were identified.
The 51 patients involved were women, with a mean
age of 50 years (range 29–80), 22 (43%) of whom were
premenopausal. Four patients (8%) had a significant
family history of breast cancer. Only one patient had a
personal history of a previous breast malignancy. All
patients underwent mammographic and ultrasonographic investigation in addition to their image-guided
biopsy. Only one of the index biopsies was taken in a
symptomatic area, in a patient presenting with a breast
lump. In 22 (43%) patients, a breast biopsy was performed following asymptomatic screening. In the
remainder, presentation with an unrelated symptom
(such as breast pain or distant lump) led to an incidental
finding on imaging, which required biopsy. Fourteen
patients concurrently underwent additional biopsies
(i.e., in addition to the “index biopsy” which yielded the
“pure CCCA”) at another unrelated (“distant”) breast
location in either the ipsilateral or contralateral breast,
as investigation of a separate concurrently identified
abnormality. None of these distant concurrent biopsies
were taken from the same quadrant as the index biopsy.

Suspicious calcification on mammography was the
most common indication for the index biopsy, occurring in 35 patients (69%). In 13 patients (25%), the
finding of a hypoechoic sonographic lesion led to the
biopsy. In the remainder, an indeterminate mammographic density or sonographic lesion was the finding.
The size of the index lesion was generally small: the
mean size was 8 mm (range 1–50 mm) on mammography and 10 mm (range 4.8–20 mm) by sonography.
Most commonly (22 patients, 43%) the index biopsy
was taken from the upper outer quadrant of the
breast. The abnormality was unifocal in the majority
(44 patients, 86%). A total of 19 patients (37%)
underwent a vacuum-assisted core biopsy whereas the
remainder had a standard core biopsy.
All patients proceeded to a formal open excision
biopsy of the region from which the index core biopsy
containing CCCA was taken. Results of the final
pathology after excision are presented in Table 1.
CCCA remained as the only risk lesion in the index
area of breast in 24 patients (47%) after excision.
However, another proliferative lesion was identified in
17 (33%) patients: three patients (6%) were diagnosed with malignancy and in 14 patients (27%) other
lesions including ADH, ALH, and LCIS were identified. There were no trends between excision findings
and correlation with patient ages, risk factors for
malignancy, the indication for the index biopsy or the
performance of vacuum-assisted cores.
In addition, five (10%) other patients were concurrently diagnosed with primary breast carcinoma at
alternative breast sites, unrelated to that of the index
biopsy (i.e., a concurrently performed breast biopsy at
a different location). Four patients had invasive ductal
carcinoma in the contralateral breast, three of whom
were symptomatic with a mass. One patient with
CCCA on core biopsy from the upper outer quadrant
was also found to have ductal carcinoma in the lower
inner quadrant of the same breast.
Thus, in this series of 51 patients with “pure
CCCA” on breast core biopsy, malignancy was found
on open surgical biopsy either in the region of the
index core biopsy or at a different distant breast site
in a total of eight patients (16%).
DISCUSSION
This series represents the second largest known
published report of “pure CCCA” on breast core
biopsy correlated with formal open excision and the
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Table 1. Most Advanced Pathologic Finding, Following Open Excision Biopsy of the Area From Which
a Core Biopsy of CCCA Was Taken. Patients who were concurrently diagnosed with neoplasia at a
distant site are indicated by an asterisk (*)
Pathology
Malignant
Invasive
ductal carcinoma
Intracystic papillary
carcinoma and DCIS
DCIS
Other high risk lesions
ADH
ALH
LCIS
CCCA only
Benign
Columnar cell change
(no atypia)
Other benign findings

Number of
patients (%)

Mean age
(years)

Mammographic calcifications
as reasons for index biopsy (%)

1 (2)

46

1 (100)

1 (2)

65

1 (100)

1 (2)

36

1 (100)

5** (10)
6* (12)
3 (6)
24* (47)

63.2
55.8
58.3
50.6

5* (10)

52.4

2 (40)

2 (40)

5 (10)

46.8

3 (60)

2 (40)

first to highlight instances of coexistent breast cancer
at a distant site. When CCCA was identified as the
only abnormality on core biopsy in 51 patients, subsequent excision demonstrated either in situ or invasive
ductal carcinoma in three patients (6%) and another
advanced lesion such as ADH, ALH, or LCIS in a further 14 patients (27%). In addition, simultaneous primary breast cancer at an alternative site was
diagnosed in five patients (10%).
There is currently continued debate as to whether
CCCA is a risk factor for premalignant change or is
itself a precursor lesion for breast neoplasia. Evidence
does, however, exist to support the latter notion, via a
well differentiated pathway: Cytologic alterations are
similar to that observed in low-grade DCIS and share
a similar immunophenotype (9) although molecular
studies indicate overlap in the genetic profiles of
CCCA, DCIS, and invasive carcinoma (10). Therefore,
views are shifting to consensus that CCCA probably
represents the earliest recognizable lesion in the current
model of human breast cancer progression (10,11).
Available evidence regarding the clinical significance of CCCA from the limited number of formerly
published series is widely varied. The most recent, and
largest series reported results similar to our findings:
of 60 patients with “pure CCCA,” 20 (33%) were
found to have another advanced proliferative lesion
after excision (8). The malignancy rate, however, was
higher, being identified in eight patients (13%), six
(10%) of whom had a finding of DCIS.
Two smaller series also found CCCA to be associated with other high-risk pathology in approximately

5
4
3
17

(80)
(67)
(100)
(71)

Sonographic lesion as
reasons for index biopsy (%)

1 (20)
2 (33)
7 (29)

one third of cases (3,12). One reported that other
lesions were present in 9 of 14 (64%) cases with
“pure” biopsies, including three instances (21%) of
malignancy (12). In another study, 23 of 35 (66%)
“pure CCCA” biopsies, resulted in the finding of five
(14%) cases of malignancy (3). Reports involving
unselected CCCA (i.e., when “non-pure” biopsies are
included) have demonstrated other adjacent pathology
in up to 60% cases and malignancy in 18% (13,14).
The small mean size of the index abnormality in
our series is comparable to that reported by others
and is consistent with the view that CCCA represents
an early pathologic alteration (5,12). It is widely recognized that CCCA is most frequently associated with
microcalcifications (5,12). However, the current series
also confirms that CCCA may, less frequently, be
detected as a sonographic abnormality (15). Ideally
our report would have benefited from having a control
group of columnar cell change without atypia, however, this was not possible given that lesions without
atypia do not usually progress to formal excision. One
previous study included excision data from columnar
cell lesions without atypia, however, indications for
excision and the location of subsequent pathology
were not clear (6).
Our series also demonstrated the finding of primary
breast malignancy a distant site in a further five (10%)
patients. Only one previous study provided some limited data on the possible natural history of CCCA.
They reported that 26 patients of 63 cases with “pure
CCCA” initially identified on core biopsy underwent
subsequent excision up to 10 years later with findings
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of invasive carcinoma in seven patients (11%) in the
ipsilateral breast and two patients (3%) on the contralateral side (4). They concluded that CCCA is a marker
of increased risk for development of breast carcinoma
and recommended close follow-up.
CONCLUSION
This study, which analyzes the subsequent surgical
excision findings, after a diagnosis of “pure CCCA”
on breast core biopsy, substantially contributes to the
small number of reported series on this topic. Excision
demonstrated that another pathologic lesion was found
in the region of the core in approximately one third of
cases, including malignancy in 6%, but a simultaneous
breast cancer was also diagnosed at an alternative site
in a further 10% of cases. The former finding supports
the notion that CCCA is a precursor lesion of breast
neoplasia, whereas the latter suggests that the entity of
CCCA can also be viewed as a marker for breast cancer risk in general. We support the dictum that when
CCCA is found on breast core biopsy, an open surgical
biopsy of the relevant area should be performed. We
would also recommend that thorough workup of both
breasts be undertaken to exclude co-existent breast
carcinoma at alternative sites, and that subsequent
longer term breast screening be instigated.
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