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Abstract
In addition to nationwide standardized pathology forms for operable primary invasive breast cancer, the Danish Breast
Cancer cooperative Group (DBCG) in 1982 introduced pathology forms for breast cancer in situ (CIS). The histological
reporting form was used primarily for ductal cancer in situ (DCIS) treated with wide local excision. The form however, also
provided information on lobular carcinoma in situ (LCIS), atypia and benign lesions. In 1989 the reporting form for DCIS
was extended and now provided information on histological subtype, malignancy grade, growth pattern and both Estrogen
receptor (ER) and Progesteron receptor (PR) status. Also mastectomy specimens were included. In 2004 the previous
malignancy grading was replaced by the Van Nuys classification, and information on microcalcifications was introduced.
The axillary status now included the sentinel node technique only. In 2006 the pleomorphic subtype of LCIS was added to
histological subtypes.

The present work reviews the DBCG guidelines and recommendations concerning CIS adding a brief characterization of
the Danish CIS population. It also refers to the introduction of modern molecular pathology and distinction between low-
risk and high-risk CIS lesions. A major point is that without the thirty years of outstanding efforts by the DBCG, future
research would not be able to meet expectations.

Definition

Ductal carcinoma in situ (DCIS) and lobular

carcinoma in situ (LCIS) represent a non-invasive

proliferation of malignant epithelial cells of the

breast.

History

LCIS

LCIS has been regarded as an incidental micro-

scopic finding (Figure 1). There are no specific

clinical or mammographic findings associated with

LCIS, and a true incidence of LCIS is not known. In

1984 a hospital based autopsy study performed by

Maja Nielsen et al. discovered a prevalence of occult

LCIS as high as 6% [1]. It is difficult to predict the

time to appearance of invasive cancer after a

diagnosis of LCIS. An average interval of 20 years

from time of biopsy has been shown in a separate

study and this extended time span has significant

implications for planning patient follow-up [2,3].

The rate of breast cancer related death after a

primary diagnosis of LCIS is exceedingly low;

1.1% after 12 years [4].

DCIS

Before the introduction of mammography, most

cases of DCIS were detected accidentally or by

clinical symptoms such as a palpable tumour mass,

secretion from the nipple or Pagets Disease of the

Nipple (PDN). At mammography, DCIS is usually

detected by microcalcifications (Figure 2). DCIS

represents 3�5% of all clinically detected breast

malignancies, but accounts for up to 20% of
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screen-detected breast malignancies [5]. It is as-

sumed that invasive ductal carcinoma of the breast is

preceded by DCIS and it is indicated that approxi-

mately 50% of untreated DCIS lesions proceed to

invasive carcinoma during a period of up to 30 years

[6]. Due to current diagnostic and therapeutic

strategies, the rate of breast cancer related death is

low; 1.6% at 8 years [7].

The Danish Breast Cancer Cooperative Group

(DBCG) 1977�1982

From 1974�1977 the Danish pathologist Johan A.

Andersen produced several publications on LCIS.

His doctoral dissertation from 1977 had a major

impact on the perception of treatment strategies of

LCIS in Denmark [3,8,9]. The study included 52

patients diagnosed with LCIS with a median follow-

up of 16 years. An interval of 18 years from LCIS

diagnosis to development of invasive carcinoma was

observed, and only 5% of the patients died from

breast cancer during a 10 year follow-up [3].

Andersen concluded that the current treatment

strategy, which at the time was mastectomy, should

be replaced by long-term clinical and mammography

follow-up [8]. From 1977 to 1982, DCIS and LCIS

were reported in the DBCG mastectomy pathology

form for invasive breast cancer.

DBCG 82-IS

In 1982 DBCG initiated a nationwide in situ

protocol, DBCG 82-IS, implicating registration of

patients with a histologically verified diagnosis of

DCIS and/or LCIS and treated with breast conser-

ving surgery (BCS). Patients treated by mastectomy

were not included in the protocol. For patients with

a diagnosis of LCIS, long-term observation was

initiated after diagnostic excision biopsy. All patients

were followed by two clinical examinations and one

mammography annually.

In the primary registration charts the focus was

based on registration of LCIS and DCIS, as well

as atypical lesions of lobular and ductal type

and furthermore on the registration of both non-

proliferative and proliferative benign diseases. The

registration of benign lesions was however omitted in

the following DBCG-IS protocols since these lesions

proved not to be risk factors for invasive carcinoma.

The risk factors were limited to include atypical

hyperplastic lesions of ductal or lobular type along

with a family history of breast cancer [10].

Supervised by Mogens Blichert-Toft and Johan A

Andersen, protocol DBCG 82-IS has been thor-

oughly investigated [11�14].

Gyda Ottesen et al. performed a major follow-up

study of the DBCG82-IS registered patients 1982�
1990 [14]. The study showed that the main factors

for predicting recurrent disease or invasive carci-

noma in an univariate analysis were high nuclear

grade, presence of comedo necrosis and size of the

lesion, thus supporting the data published by Silver-

stein et al. [15].

As for LCIS the study added the new insight to the

natural history that the majority of recurrences were

ipsilateral [3,13]. Furthermore the study showed

similar behaviour of low grade DCIS and LCIS with

regard to recurrence rates, confirming the assump-

tion that these lesions may arise via common path-

ways of tumorigenesis [16]. In case of recurrence as

invasive cancer after a primary diagnosis of LCIS the

majority appeared as invasive ductal carcinoma [17].

DBCG 1989-IS

In 1989 a revised CIS pathology form introduced

growth pattern, subtypes for DCIS and included

Figure 1. LCIS. Classical type. Normal ductal epithelium (0)

and LCIS (¡) (Haematoxylin/Eosin).

Figure 2. DCIS. High nuclear grade and necrosis with centrally

located coarse microcalcification (0) (Haematoxylin/Eosin).
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PDN. Patients treated by mastectomy were now

included.

During the DBCG 89-IS, malignancy grading

of DCIS according to recommendations by Holland

et al. was added to previous characteristics [18]. The

DBCG 89-IS protocol also included information on

resection margin (RM) since Silverstein et al.

documented a reduction of recurrence rate when

free RM was achieved after BCS [15,19].

Both Ottesen and Blichert-Toft investigated the

significance of growth pattern [14,20]. It was hy-

pothesized that a distinction between microfocal,

tumour forming and diffuse growth pattern was

related to biology rather than the histogenetic sub-

types, but eventually growth pattern and histological

subtypes except for the papilliferous type proved not

to be significantly associated with recurrence.

Convincing studies published in 1986 indicated a

significant reduction in recurrence rate by additional

radiotherapy (RT) after BCS [21] and consequently,

RT was introduced as supplementary treatment to

BCS in the DBCG 89-IS protocol. In 2004, RT

finally became a fully integrated part of the treat-

ment strategy for DCIS.

Introduction of mammography screening

In the 1990’s two events had a major impact on the

diagnosis and treatment of CIS; the first event was

the establishment of two centers for organized

mammography screening for breast cancer in Co-

penhagen and in the county of Funen (Odense). The

second major event was the introduction of Guide-

lines for Quality Assurance in Breast Cancer by the

European Commission in accordance with the UK

National Health Service Breast Screening Pro-

gramme publications [22]. The two Danish screen-

ing centers and DBCG adopted the guidelines

including the diagnostic categories for non-operative

needle biopsy procedures. The diagnosis of non-

palpable lesions was now possible mainly through

mammography detected microcalcifications and ul-

tra-sonography or stereotactic guided Fine Needle

Aspiration Cytology and Needle Core Biopsy.

DBCG 2004-IS

In 2004, a new CIS pathology form was launched,

DBCG 2004-IS, with the Van Nuys classification of

DCIS, including registration of microcalcifications.

The information on the axillary status now included

the Sentinel Lymph Node Biopsy (SLNB) only.

SLNB was recommended in cases of DCIS with

large solid tumours, diffuse microcalcifications, high

nuclear grade or suspicion of microinvasion [23].

A variety of histopathological classification sys-

tems for DCIS had been applied in order to define

the invasive potential and risk of recurrence. How-

ever, reproducibility was poor with the exception of

the Van Nuys classification [24]. The Van Nuys

classification combines nuclear grade and the pre-

sence of necrosis in three distinct groups. Silverstein

et al. showed that the classification significantly

separated the three groups according to local recur-

rence free survival [15,19].

Finally BCS followed by RT was now applied as a

fully integrated part of the treatment strategies for

DCIS. The benefit of RT had been clearly demon-

strated in both the NSABP B-17 trial and the

EORTC 10653 trial with a reduction of the recur-

rence rate from approximately 30 to 15% during a

10 year follow-up [25].

Consequently, at present the main known factors

determining risk of local recurrence and progression

to invasive carcinoma are extent of disease, status of

the resection margins, cyto-nuclear differentiation,

presence of necrosis, young age at primary diagnosis

and a family history of breast cancer.

DBCG 2006-IS- and molecular pathology

In the DBCG 2006-IS form, pleomorphic LCIS

(PLCIS) was inserted and mammographic /sono-

graphic findings were added to the clinical findings.

LCIS

Molecular studies including comparative genome

hybridization support the perception of LCIS being

a true precursor lesion since loss of 16q has been

demonstrated in both LCIS and invasive lobular

carcinoma. The candidate gene being CDH1, which

maps to 16q22.1 the locus for the adhesion molecule

E-cadherin [26]. Loss of E-cadherin is a character-

istic feature for both LCIS and invasive lobular

carcinoma. The expression of E-cadherin can

be determined by immunohistochemistry (IHC)

(Figure 3). All subtypes of LCIS are associated

with ER expression. Recently a subgroup of LCIS

described as PLCIS has been characterized. PLCIS

is more aggressive, may show over-expression of

growth factor receptor HER2/neu (HER2) and is

often seen in association with pleomorphic invasive

lobular carcinoma [27]. Consequently, patients with

a diagnosis of PLCIS are treated in accordance to

DCIS in the DBCG 2006-IS protocol.

DCIS

Immunohistochemical staining for ER and PR in

DCIS has demonstrated a positive reaction in

Breast cancer in situ 767



approximately 50% of the lesions [28]. Clinical trials

of tamoxifen treatment have shown some or no

benefit in terms of reducing recurrence and invasive

cancer development but such trials have been

hampered by failure to assess ER prior to entry. A

subsequent study of the NSABP trial demonstrated a

significant effect of tamoxifen only in ER positive

DCIS [29]. Tamoxifen is however not in widespread

use for DCIS and has not been applied in the

DBCG-IS protocols.

Over-expression of HER2 has been detected in

more than 50% of DCIS lesions and has been

associated with higher risk of recurrence [28].

Similarly, investigations of the expression of type 1

tyrosine kinase receptors (RTK) HER1�4 indicate

that co-expression of HER4 and HER2 reduces the

risk of recurrence and is associated with both higher

ER expression and lower rates of cellular prolifera-

tion [30].

In conclusion specific genetic alterations in

both DCIS and LCIS seem to be associated with

disease outcome and there is clearly a need for a

better understanding of the significance of these

alterations.

Characterization of the Danish

CIS population

In the next passage a brief characterization of the

Danish CIS population will be presented. The

introduction of mammography screening in the two

regions in Denmark resulted in an overall increase in

the number of DBCG registered patients with a

diagnosis of CIS. From 1982�1989 only patients

with BCS were registered in DBCG, hence the small

number of CIS in that period. The rate rose from 88

cases in 1983 to 118 cases in 1989. One hundred

forty-two cases were diagnosed in 1990 increasing to

212 cases in 2004. Presently, CIS accounts for

approximately 5% of diagnosed breast malignancies

in Denmark. The screen-related increase in the

number of CIS was mainly restricted to the histolo-

gical subtype of pure DCIS. The rate of DCIS

increased from 108 cases in 1990 to 188 cases in

2004. The number of LCIS has been fairly constant

since 1996 with a median of 16 cases annually (range

10�20) consistent with LCIS being a rare screen-

detected lesion.

In the county of Funen organized mammography

screening for breast cancer was introduced in 1993

and CIS constituted 14% of the detected cases in the

first round [31].

Presently CIS accounts for 12% of screen-de-

tected breast malignancies. None of the screen-

detected lesions represent LCIS.

Since 1983 a total number of 3 256 CIS patients

from the whole country have been registered by the

DBCG. Of these, 367 are screen-detected by the two

screening centers. A total number of 387 patients

with a primary diagnosis of CIS experienced invasive

recurrence. Forty-eight of these patients had a

primary screen-detected CIS. Table I summarizes

the histopathological findings for the entire CIS

population, sub-classified in two groups; non

screen-detected CIS and screen-detected CIS. Each

group is further divided according to appearance of

invasive recurrence (IR). The number of unknown

cases is high for some parameters, since they were not

recorded in the early DBCG-IS pathology forms. A

significant difference (x2 pB0.01) for all parameters

(exclusive unknown) was shown between the non

screen-detected CIS group and the screen-detected

CIS group (Table I). Furthermore, the screen-

detected patients with subsequent IR are character-

ized by CIS lesions B20mm, high nuclear grade

(2�3) and presence of necrosis. In general, higher

nuclear grade and necrosis are characteristic findings

in the screen-detected lesions probably reflecting the

diagnostic approach of CIS by mammography iden-

tifying primarily calcifications, which are often loca-

lized in the necrotic area of CIS.

Although the majority of lesions are smaller than

20 mm the non-screen detected group of patients

with subsequent IR also includes lesions �20mm.

The lesions are likewise characterized by high

nuclear grade but the presence of necrosis is not a

dominant feature as compared to the screen-de-

tected lesions.

The relationship between the histopathological

subtype of IR and the original CIS lesion is

presented in Table II. The majority of invasive

Figure 3. LCIS presented with loss of E-cadherin (¡). Normal

ductal epithelium with positive staining of E-cadherin (0) by

IHC.
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Table II. Type of carcinoma and localization in the breast among 387 cases of invasive recurrence (IR) treated in Denmark 1983�2005.

Invasive Recurrence (IR) N�387

Original Clinical-detected CIS

N�339

Original Screen-detected CIS

N�48

Original lesion Subtype IR Subtype N N

DCIS Ductal 163 33

Lobular 17 2

Other types 22 3

DLCIS Unknown 28 4

Ductal 17 4

Lobular 1 0

Other types 1 1

LCIS Ductal 44 1

Lobular 12 0

Other types 3 0

Unknown 2 0

Other types Ductal 25 0

Lobular 3 0

Other types 1 0

Localization IR

Bilateral 11 1

Ipsilateral 193 26

Contralateral 119 19

Unknown 16 2

Table I. Histopathological parameters; Lesion size, resection margin, nuclear grade and necrosis related to screen-detection status and

invasive recurrence (IR) among 3 256 Danish women diagnosed with carcinoma in situ of the breast 1983�2005.

CIS total number N�3,256

Non screen-detected CIS

N�2,889

Screen-detected CIS

N�367

�IR �IR �IR �IR

Histopathological Parameters N % N % N % N %

2 550 88 339 12 319 87 48 13

Lesion size (mm)

0�10 968 38 122 36 95 30 13 27

11�20 266 10 31 9 53 17 8 17

21�40 181 7 10 3 14 4 0 0

41� 99 4 4 1 7 2 0 0

Unknown 1 036 41 172 51 150 47 27 56

Clear resection margin

Lumpectomy only

No 114 13 13 11 9 6 4 18

Yes 484 57 44 38 132 87 17 77

Unknown 255 30 60 51 10 7 1 5

Nuclear grade

1 244 10 11 3 49 15 4 8

2 513 20 43 13 89 28 13 27

3 360 14 29 9 102 32 11 23

Unknown 1 433 56 256 76 79 25 20 42

Necrosis

No 968 38 109 32 81 25 9 19

Yes 746 29 85 25 195 61 33 69

Unknown 836 33 145 43 43 13 6 12

Breast cancer in situ 769



recurrences represent invasive ductal carcinoma

regardless of the subtype of the original CIS. Only

12/59 (20%) of the primary LCIS lesions later

presented as invasive lobular carcinoma (exclusive

unknown). This phenomenon may relate to the

presumption that LCIS and DCIS share common

pathways of tumorigenesis [16] and furthermore,

low grade DCIS and LCIS show morphological

identical features resulting in diagnostic difficulties,

which however presently can be overcome by IHC

for E-cadherin. The localization of IR presented in

Table II shows no difference between the screen-

detected group and the non screen-detected group;

193/323 (60%) of invasive recurrences in the non

screen-detected group presented in the ipsilateral

breast (exclusive unknown) compared to 26/46

(57%) in the screen-detected group (exclusive un-

known).

Over-all survival (OS) for DBCG 89-IS registered

patients is presented in Figure 4. Log rank test shows

no significant difference (p�0.67) between the

screen-detected and non screen-detected groups of

patients. The 10-year OS rates are 87.1% (95 CI,

82.8�91.3%) and 86.9% (95 CI, 85.1�88.7%) for

the screen-detected and non screen-detected groups

respectively. Likewise as presented in Figure 5, log

rank test shows no significant difference (p�0.06)

between the screen-detected and non screen-de-

tected groups of patients in overall 10-year invasive

recurrence (IR) free survival. The 10-year IR free

survival rates are 82.9% (95 CI, 78.0�87.8%) and

87.1% (95 CI, 85.7�88.5%) for the screen-detected

and non screen-detected groups respectively.

Finally, when the patients are grouped according

to whether they experienced invasive recurrence or

not (�/� IR), log rank test shows not unexpectedly

a significant difference (pB0.01) between the two

groups. The 10-year OS rates are 82.8% (95 CI,

78.0�87.8%) and 87.8% (95 CI, 86.1�89.6%) for

the �IR and �IR groups respectively.

Conclusion

In conclusion, as a consequence of the 30 years of

outstanding efforts by the DBCG it has been

possible to implement nation wide treatment regi-

mens for this very heterogeneous patient population.

In view of the evolving insight into modern mole-

cular pathology, individualized treatment stratifica-

tion with respect to optimization of the distinction

between high and low risk patients might be possible

in the future.
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