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chapter 1

Within the breast, glandular tissue is constituted by 15-25 distinct mammary duct systems
supported by a fibrofatty stroma. These duct systems are branching structures with their
base at the nipple and branches extending into the breast towards the thoracic wall. The
mammary duct system ultimately divides into the terminal ductolobular units, which are
the functional milk-producing units of the breast.
Ductal carcinoma in situ (DCIS, intraductal carcinoma) of the breast is constituted by a
proliferation of malignant epithelial cells which are confined to the ductolobular system
with, per definition, no invasion of tumour cells beyond the basement membrane into the
adjacent stroma. Therefore, DCIS lacks the two components of a full malignant phenotype: invasion and metastasising capacity.
DCIS usually involves a single ductal unit of the breast and it growths at multiple foci
within an involved duct system.' ί Because the mammary duct systems form separately
anatomical segments, DCIS can be theoretically considered as a unicentric, localized
disease. However, because the branching mammary ducts are usually not confined to the
distinct breast quadrants, and DCIS growths at multiple foci, the tumour is regularly
more extended than expected.

natural history of DCIS
DCIS is generally considered as a precursor lesion in the multi-step development of an
invasive breast carcinoma.'1'9 Once tumour cells invade through the basement membrane,
'DCIS' has gained the ability to metastasize and developed into an invasive carcinoma.
The natural history of DCIS is not clear, and data about its clinical course are scare. It has
been shown that women who were left untreated after a diagnostic biopsy for DCIS have
an increased risk of developing an invasive breast carcinoma at the initial biopsy site.8"10
A long term study revealed that n out of 28 patients (39%) with untreated, low grade
DCIS lesions eventually developed an invasive breast carcinoma after 30 years of fol
8,9
9
low-up. Of these patients, five died from metastatic disease. A comparable and more
recent study investigated women who underwent a diagnostic biopsy which contained
DCIS and had no further treatment. These women were found to have an increased risk
of developing an invasive carcinoma in the same breast when compared to women whose
biopsy showed non-proliferative breast disease.10
On the other hand, autopsy studies of women not known to have breast cancer revealed
that at least a part of DCIS remains clinically occult and is probably not detected during
life.11·'2
Therefore, DCIS represents a heterogeneous group of pre-invasive lesions and the ability
of and time interval required to progress into an invasive breast carcinoma is diverse.1'I5

histopathological classification
Histopathologically, DCIS is classified into well differentiated, intermediately differ
entiated and poorly differentiated tumours. This classification is based on architectural
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appearance, growth pattern (comedo, cribriform, papillary, micropapillary, and solid),
nuclear grade (high, intermediate, and low), and presence or absence of (comedo) necrosis.16"18 Classification systems are aimed to reflect the biological potential of DCIS for
progression into invasive carcinoma and to assess the likelihood of recurrent disease after
treatment. These different types of DCIS harbour different chromosomal abnormalities
and these basic characteristics are carried through into the invasive stage.' Well differentiated DCIS gives rise to low grade invasive carcinoma over a long time interval whereas
high grade DCIS is believed to evolve into poorly differentiated invasive carcinoma over
a shorter time interval.6·7·10·'4·'9
Up till now, however, no reliable parameter has been found to accurately predict whether
a DCIS tumour will eventually develop into an invasive carcinoma or not.

diagnosis
Two decades ago, DCIS was a relatively uncommon lesion: it accounted for 2%-^% of
all symptomatic breast tumours.20 Because the majority of DCIS tumours are clinically
occult, it was only diagnosed if symptoms occurred, such as a palpable tumour, nipple
discharge, or Pagets disease of the nipple."·'2·:!,
Nowadays, most DCIS tumours are diagnosed by mammography. The predominant
mammographie findings are microcalcifications in the majority of women. wc ' 22 These
microcalcifications develop when calcium is deposited within necrotic cells which fill the
lumen of terminal ducts.2 Calcium deposits are most often seen in high grade DCIS lesions with comedo necrosis.2·23 These calcifications are visible on a mammogram and are
typically pleomorphic, varying in size and form, and frequently manifesting themselves
in linear or segmental arrangements, which reflects their presence within the mammary
ducts. However, the exact histopathological type of DCIS cannot be accurately predicted
on the based on the type or arrangements of microcalcifications.24 Furthermore, the histological extent of DCIS is frequently underestimated on a mammogram.'
With the introduction of the mammographie screening program in the early 90's, the
incidence of DCIS has dramatically risen.25"27 An analysis of mammographie screening
examinations among women aged 40-84 years in the United States showed that approximately 20% of all screen-detected breast tumours are DCIS. It has been estimated that 1
out of 1300 screening mammographie examinations resulted in a diagnosis of DCIS. 26
In The Netherlands, the breast cancer screening program was gradually introduced in
the period between 1987-1997 and, similar to other countries, the incidence of DCIS has
increased since then.28·29

treatment options
Before the era of mammographie screening, treatment of symptomatic and, therefore,
presumably larger sized DCIS tumours usually constituted of a mastectomy, at that time
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standard treatment for breast cancer.20·21 This treatment option is effective; it cures approximately 98% of the patients and is still a potential treatment option.I8•2I•30,3,
The widespread use of mammographie screening, however, has resulted in the detection of small, clinically occult DCIS tumours. At the same time, it has been proved for
patients with invasive breast cancer that breast-conserving therapy is a safe alternative
treatment option compared to a mastectomy.32 Therefore, it seems paradoxical to treat
small, non-invasive breast tumours more aggressively compared to 'true' breast cancer.
Consequently, breast-conserving treatment of DCIS was considered sufficient to cure
most patients. Breast-conserving treatment of DCIS constitutes of a local excision of the
tumour with or without postoperative radiation therapy. A randomised controlled trial
to compare mastectomy and breast-conservation in treatment of DCIS has never been
carried out. Though, retrospective studies revealed no differences in breast cancer-related
survival for both treatment modalities.3G'31133
Four prospective randomised clinical trials have been carried out to evaluate the value
of radiation therapy in preventing recurrent disease after breast-conserving surgery for
DCIS: the National Surgical Breast and Bowel Project (NSABP) B17 trial34"37, the European Organisation for Research and Treatment of Cancer (EORTC) 10853 trial38'40,
the UK DCIS Trial 41, and the SweDCIS trial.42,43 All these trials randomised patients
between breast-conserving surgery by a microscopically complete local excision of the
tumour followed by radiation therapy (50 Gy) and breast-conserving surgery alone.
The NSABP trial, which started in 1985, randomised 814 patients between the two treatment arms.34 At 8 years, 27% of patients treated by surgery alone had recurred, whereas
recurrent disease had developed in 12% of patients treated with excision followed by
radiation therapy.35 A more recent update confirmed these findings: radiation therapy
reduced the 12-year local recurrence rate from 32% to i6%.37
The EORTC 10853 tTla^ randomised 1010 patients with DCIS lesions with a diameter up
to 5 centimetres.3'"40 After a median follow-up time of 4.25 years, the 4-year local recurrence rate was 16% in the surgery only group compared with 9% in patients postoperatively treated by radiation therapy.38 After a follow-up of 10.5 years similar results were
found: 10-year local recurrence rate was 15% in the radiated group compared with 26% in
patients only treated by breast-conserving surgery.40
The UK DCIS Trial, which started recruiting patients with screen-detected DCIS in
1990, compared the efficacy of local excision alone with excision followed by radiation
therapy or excision followed by tamoxifen for 5 years, or both, in reducing local recurrences.41 One-thousand-and-thirty patients were included in the analysis of the effect
of radiation therapy after local excision. Local recurrences, both invasive and DCIS, occurred in 6% of women postoperatively treated with radiation therapy and in 14% of
women treated with breast-conserving surgery alone.41
The SweDCIS trial analysed 1046 patients either randomised to treatment with breastconserving surgery or breast-conserving surgery followed by radiation therapy. The 5-year
recurrence rate was 7% in the radiated group compared to 22% in patients treated by
surgery alone.42
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Neither the NSABP nor the EORTC nor the SweDCIS trial revealed an effect of radiation therapy on both distant recurrences and breast cancer-related mortality.

recurrent disease
As has been mentioned, breast-conserving treatment exposes a patient to the risk of a local recurrence. Recurrent disease is a major concern in treatment of DCIS: approximately
half of the recurrent tumours will be an invasive carcinoma.8·21·30'3''44·45 An invasive local
recurrence in patients treated with breast-conserving therapy for DCIS is a demoralizing
event since this represents a potential threat to life in what previously was a non-invasive,
local disease. It has been shown that local recurrences detected by mammography have
better outcomes compared with recurrences presenting with clinical symptoms.45 Therefore, patients treated with breast conservation for DCIS should be closely followed.
Following a local invasive recurrence, the probability of distant disease after 12 years is
approximately 15%, whereas the 12-year breast cancer-related mortality is 12%, which is
comparable to the mortality rate in patients with a stage 2A breast cancer.46·47
However, despite mortalities, it must be emphasised that DCIS is an extremely favourable disease: the risk of ultimately dying due to breast cancer for patients diagnosed with
DCIS is low, approximately 2% after 10 years follow-up.33,46"48

risk factors for recurrent disease
Several factors are known to influence the risk of recurrent disease after breast-conserving surgery for DCIS.4''·50
Histopathological factors
Both a high nuclear grade and presence of comedo necrosis are independent prognostic factors for recurrent disease.3"·5155 The NSABP trial showed that presence of comedo
necrosis was an independent risk factor for local recurrences in both treatment groups.3"
Similarly, the EORTC study and the SweDCIS trial revealed both nuclear grade and
necrosis as a risk factor.40·43
However, some retrospective series did not confirm these factors to be associated with an
increased risk of recurrence.30·56"58 This could be explained by a longer follow-up period
with probably late recurrences occurring in patients with histopathological favourable
(low grade) DCIS.6'7·14·"'
Surgical margins
Adequacy of the excision is another important factor in treating DCIS with breast-conserving surgery. This is illustrated by the finding that most recurrences after breast-conserving treatment of DCIS occur at or near the initial tumour site and these recurrent
tumours are clonally related to their primary lesions, which implies an inadequate excis i o n 8.io,5<)-64 Consequently, it has been shown that tumour-involved surgical margins are an

I_L

40,53,54 64 7

independent risk factor for residual DCIS and, therefore, recurrent disease.
· " ° The
distance of DCIS to the edge of resected specimen (margin width) is similarly related with
59,71 82
recurrent disease: the recurrence risk is inversely related with the margin width. "
Tumour size
Size of DCIS has also been recognised as prognostic factor for recurrent disease. The
smaller the tumour, the less likely that residual DCIS is present after excision and, there
7I 73 77,78
fore, the smaller the risk of recurrent disease. " '
Patient age
The only patient-related risk factor for recurrent disease is age. It has been shown from
retrospective studies as well from the EORTC trial that patients of a younger age (<4θ
years) have an increased risk of developing a local recurrence.40'51'58·75"76

treatment of DCIS with breast-conserving sur
radiation therapy
Although radiation therapy clearly reduced the rate of local recurrences, it has no effect
on both distant metastases and breast-cancer related mortality.34"40·42·43
The previously mentioned trials proved that, overall, radiation therapy is effective in re
ducing local recurrences after breast-conserving surgery for DCIS. But, unfortunately,
these trials were not able to identify any subgroup of patients who will not benefit from
radiation therapy and for whom radiation can safely be omitted. Furthermore, despite
technical improvements, radiation therapy is still associated with morbidity and potential
mortality.83 Radiation therapy may give rise consistency changes of breast tissue, which
makes follow-up and mammography interpretation somewhat more difficult. Similarly,
radiation therapy is time-consuming and expensive. And, the use of radiation therapy for
DCIS precludes its use if an invasive recurrence develops at a later date.
With an increasing incidence of mammographically detected small DCIS tumours,
treatment with breast-conserving surgery alone for selected patients with prognostic fa
vourable characteristics and a low risk of recurrent disease has been proposed.47·70·84"87
In order to identify patients with a low risk of recurrent disease, Silverstein and col
leagues have developed a prognostic classification system, the Van Nuys Prognostic index
85 87
(VNPI). " This classification system combines the aforementioned risk factors (tumour
grade, presence of necrosis, margin width, tumour size, and age).85 87 The VNPI scoring
system for each prognostic factor is explained in detail below.
Size score
A score of ι is given for small tumours of 15 mm or less, 2 is given for intermediate sized
lesions (16-40 mm) whereas a score 3 is given to large sized DCIS (>4i mm).
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Margin score
A score of ι is given for a widely clear margin width of io mm or more. A score of 2 is
given for an intermediate margin width of 1-9 mm, and a score of 3 for a margin width of
less than 1 mm (close or involved margins) is given.
Pathologic classification score 85
Score of 3 is given to tumours classified as high grade irrespectively the presence or ab
sence of comedo necrosis, a score of 2 is given to DCIS classified as non-high grade with
comedo necrosis, whereas non-high grade tumours without necrosis are scored as 1.
Age score
A score of 3 is given to patients 39 years old or younger, a score 2 for patients aged 40 to
60 years, whereas for patients of 61 years or older a score 1 is given.
The VNPI score is calculated by the sum of each prognostic score and this formula yields
7 groups with scores ranging between 4 and 12. Subsequently, patients can be subdivided
by recurrence risk into three groups (4,5,6 versus 7,8,9 versus 10,11,12).
The VNPI was retrospectively assessed in a cohort of 706 women treated by breast-con
serving surgery, of which 40% received radiation therapy.87 In 230 patients with the best
VNPI score (ranging from 4-6), only 3 women (1%) recurred, irrespective of the use of
radiation therapy. Otherwise, of 78 patients with the worst VNPI score (ranging 10-12) 38
(50%) developed recurrent disease.87
This classification system, however, is developed in a group of patients treated in a spe
cialised institute and the validity has to be prospectively confirmed in large groups of
patients.
Recently, a prospective study has been performed to evaluate treatment of DCIS with
breast-conserving surgery only. Patients with DCIS tumours measured up to 2.5 cm by
mammography, with nuclear grade 1 or 2, and resected with a surgical margin width of
88
10 mm or more were considered eligible. After a follow-up of 40 months, 13 out of 153
patients had developed a local recurrence, with an estimated 5-year local recurrence rate
of 12%. This rate was higher than the predetermined acceptable rate of local recurrence
and the trial was closed to accrual early.
Therefore, despite classification systems, up till now there is no well-defined, low-risk
subgroup of patients in which radiation therapy can be safely omitted after breast-con
serving surgery.

axillary staging in treatment of DCIS
Because DCIS does not invade beyond the basement membrane, lymphatic metastat
ic spread does not occur, in theory. Therefore, routine axillary staging by either axillary
lymph node dissection or axillary sentinel lymph node biopsy is not indicated in treat
ment of DCIS. 8 ' The incidence of tumour-involved lymph nodes after axillary lymph
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1

node dissection for patients with DCIS is less than ι percent. ·'' With sentinel lymph
92
node biopsy axillary metastases are detected more frequently (i%-3%). ·'" But, these
lymph node metastases are usually micro-metastases (<2 mm) detected by immunohistochemical staining techniques of which the clinical relevance and prognostic impact are
94 97
not yet clear. "
If nodal metastases are found, undetected areas with micro-invasion within the DCIS
lesion are the most likely cause. Occult areas of invasion are more likely detected in
89 93 95 98 99
larger sized DCIS tumours. · ' ' · It has been shown that micro-invasive foci at mas
tectomy are found in approximately half of patients with large sized DCIS tumours (>5.5
cm).'M Otherwise, if after a mastectomy an unsuspected (micro)-invasive carcinoma is
found, axillary staging is indicated, but, sentinel lymph node biopsy cannot be performed.
Therefore, axillary staging by sentinel lymph node biopsy can be considered in patients
with an increased risk of micro-invasion (i.e. large DCIS tumour) and for whom a mas
tectomy is indicated.93·97'00·101

current clinical management of DCIS
Because it is not clear whether a DCIS tumour will eventually develop into an invasive
carcinoma or not, both patients and physicians pursue treatment following a diagnosis of
DCIS. Main goal is to prevent the development of a 'true' malignant lesion by excision
of DCIS with a minimum risk of recurrent disease. As has outlined previously, treatment
options are mastectomy, breast-conserving surgery, and breast-conserving surgery fol
lowed by radiation therapy.
In recent years, several guidelines and review articles have been published, discussing
treatment for DCIS.' 8 · 1 0 2 ' 0 9 In these documents, there is a high degree of consensus, and
the recommendations are summarized and shortly discussed below.
Currently, it is generally accepted that patients with (screening-detected) DCIS should
be offered breast-conserving treatment (i.e. microscopically complete local excision fol
lowed by radiation therapy).'8·102"104·109 Therefore, mastectomy as a primary treatment option
could be considered overtreatment, especially in patients with small, screening-detected
DCIS tumours. But, however, the risk: benefit ratio of breast-conserving treatment for
DCIS, including the risk of recurrent disease, must be carefully assessed for each patient
and consideration must be given to mastectomy as a reasonable treatment option and a
skin-sparing approach with immediate or delayed breast reconstruction should be of
fered. A mastectomy is indicated in patients with larger sized tumours in which a satis
factory cosmetic result cannot be obtained, multiple lesions, or patients with persistent
tumour-positive margins after previous attempts of breast-conserving surgery.104·105'109
If DCIS is treated with breast preservation, surgical margins free of disease are manda
tory.'8·102"109 Following breast-conserving surgery, the adjuvant use of radiation therapy is
recommended and its use should be discussed.'8·102·104·105·108·109 It must be reassured that, at
present, there are no clear recommendations whether radiation therapy can be omitted
in certain subgroups of patients.102·105·107·'08·109 The omission of radiation therapy could be
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considered and discussed with a patient in the case of a small, low grade DCIS tumour
03 104 107
without comedo necrosis excised with a sufficient margin width (io mm).' · '
Axillary staging is generally not indicated in the treatment of DCIS. But, performing a
sentinel lymph node biopsy can be considered for larger sized (>3-5 cm) lesions or for
I03,I 7 109
those tumours being treated with a mastectomy. ° "

management of DCIS: results of population-ba<
In the past decades, treatment of DCIS has significantly changed. The use of mastectomy
has decreased whereas breast-conserving surgery has been used more often.2'i·29'44•I,0"I14 Data
from the Surveillance, Epidemiology, and End Results (SEER) database in the United
States showed a 72% breast-conserving surgery rate in 1999.n2 Other population-based
studies revealed similar rates in the use of breast-conserving surgery: 78% in the period
1995-1999 in Geneva and a 76% breast-conserving surgery rate in the period 1998-2000
in Australia.1"'"4 Reported rates on breast-conserving surgery from The Netherlands are
somewhat lower and vary between 40% and 55%.29',Ι5·π6
With the reported beneficial results of radiation therapy available, the use of radiation
therapy after breast-conserving surgery has increased in the last years, but, however, ap
proximately half of patients treated with breast-conserving surgery received radiation
therapy.29·114"116
The reported rates of axillary staging by either axillary lymph node dissection or sentinel
lymph node biopsy in treatment of DCIS vary from 15% to i8%.112""4
These studies reporting on treatment strategies of DCIS have shown significant treat
ment differences: some patients underwent aggressive surgical treatment by mastectomy
and axillary staging whereas others appeared to be under-treated by receiving no radia
tion therapy after breast-conserving surgery."1 "' These findings are important, because it
has been shown that compliance to guidelines is an independent predictor for recurrent
disease in the treatment of DCIS." 5

DCIS as a surgical disease:
the importance and challenge of margin s t a t u s
Because DCIS is a localised disease process with no metastasising capacity and usually
confined to a single mammary duct system, it can be considered as a surgical disease. This
makes a microscopically complete excision of DCIS one of the most important factors
to prevent recurrent disease and cure patients with DCIS.40·53·54·64 70 The importance of
surgical margins free of disease is stressed further by the finding that radiation therapy,
though effective in preventing local recurrences, cannot fully compensate for inadequate
surgical margins.70'7,·79'82 Silverstein and colleagues have shown that in patients with close
surgical margins (margin width of 1 mm or less) radiation therapy effectively decreased
the rate of local recurrences from 58% to 30%. However, this still leaves an unacceptable
high rate of local failure.70
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Margin status as a dichotomous variable only (i.e., tumour-involved or not) is not suf
ficient to determine whether all DCIS has been removed. It provides a two-dimensional
view of a three-dimensional disease process. As has been previously outlined, DCIS has
a multicentric growth pattern within a duct system.14 The gaps between different DCIS
foci have shown to be smaller than 5 mm in 63% of tumours and smaller than 10 mm
in 83%. In 8% of DCIS lesions, distance between these gaps exceeded 10 mm. 3 This is in
concordance with the finding that in 43% of patients with initially clear surgical margins
(defined as a rim of normal breast tissue of 1 mm or more around the excised DCIS)
residual tumour is found at re-excision or mastectomy.7' This makes margin width an
important determinant in predicting the likelihood of residual disease and local recurrences.59-71"82
Especially for the surgeon these findings are crucial, of all factors related to local recur
rences, margin status and width of the excision are the only variables he or she is able
to control. But, because the majority of DCIS tumours are only diagnosed by mam
mographie findings, excision has to be performed using a localisation procedure with
out the guidance of a palpable mass.'·2·1022 Furthermore, mammography does not reli
ably demonstrate the extent of uncalcified DCIS: mammographie DCIS size frequently
underestimates histopathological tumour size.1·2 This makes an excision of DCIS with a
sufficient margin width technically difficult and challenging. In daily practice, therefore,
tumour-positive margins after excision of DCIS are a frequently encountered clinical
problem. Despite protocols to excise DCIS microscopically complete, results from the
NSABP trial showed that 16% of patients had involved or uncertain margins whereas in
the EORTC population g% had close or involved surgical margins.,5·3(ΜΟ Others reported
rates of residual disease after local excision of DCIS between 28% and •j-r%™wiw-u'>
This makes a preoperative adequate assessment of DCIS size mandatory. However, con
ventional mammography failed to accurately reveal DCIS size. A relative new diagnostic
tool is magnetic resonance imaging (MRI). For invasive breast cancer, MRI has been
shown to be accurate in assessing tumour size when compared to conventional mam120 123
mography. ' Furthermore, for invasive breast carcinoma, MRI has been shown to im
122 124 125
prove staging and thereby changing surgical planning. · ·
Enhancement of malignant tumours on MRI is based on the presence of tumour-in
duced angiogenesis. An increased density of microvessels increases blood flow, which
causes contrast enhancement. Furthermore, tumour-induced microvessels demonstrate
structural abnormalities which lead to leakage of contrast medium. This causes charac
teristic malignant contrast-enhancement kinetics.126
DCIS is visualised on MRI breast imaging which is caused by an increased amount of
stromal microvessels.'26'128 This makes MRI able to detect both calcified and uncalcified
DCIS.' 23 ·' 29 However, false negative findings have been reported.'20·'26·'30"'34 False-negative
tumours on MRI were found to exhibit weak tumour angiogenesis in the stroma around
the ducts involved by DCIS. 127

19

general introduction

Data on size assessment of DCIS on MRI are scarce, and future research is necessary
to reveal whether MRI is a useful tool in guiding surgeons during surgery and thereby
decreasing the need for re-operations.

cancer registry
In The Netherlands, the Cancer Registry is constituted by seven Comprehensive Cancer
Centres (CCC's) and its database is complete since 1989. The Cancer Registry collects
data on cancer of a geographically defined population. The main source of notification
is the national archive of pathology reports from PALGA, the nation wide network and
registry of histo- and cytopathology in The Netherlands. This registry is completed with
data of the National Discharge Registry. After notification, data of these patients are
extracted of medical files by trained registration clerks. Data collection is subjected to a
national quality control system. The Cancer Registry collects patients'variables, data on
treatment, histopathologic^ variables of tumours, stage at diagnosis, and scarce followup data (date of last contact, occurrence of secondary cancers). Items noted are: age at
diagnosis, type of surgery, re-operations, and the use of adjuvant therapy, grade of differentiation, and classification according to the T N M system.
A part of the data used for the research presented in this thesis, is extracted of the registry
of the Comprehensive Cancer Centre East (CCCE) and Comprehensive Cancer Centre
Middle Netherlands (CCMN).

outline of this thesis
Aim of this thesis is to evaluate clinical, epidemiological, and radiological aspects of the
diagnosis and treatment of DCIS from a surgeon's point of view.
The first part of this thesis is focussed on the diagnosis and treatment of DCIS in the
population of the Comprehensive Cancer Centre Middle Netherlands (CCCMN) and
Comprehensive Cancer Centre East (CCCE). These population-based studies gain insight in the use of different treatment strategies and in its outcome in general practice.
The second part of this thesis deals with the frequently encountered clinical problem of
tumour-involved margins in the surgical treatment of DCIS. Excision of a non-palpable
DCIS lesion has to be performed with the use of a localisation procedure and conventional mammography frequently underestimates histopathological DCIS extent. With
an adequate preoperative size assessment of DCIS surgical treatment can be more accurately guided which will improve the quality of surgical treatment by reducing the rate
of tumour-involved surgical margins and the need of re-operations.
Therefore, the role of magnetic resonance imaging (MRI) in imaging and diagnosis of
DCIS and invasive carcinoma with associated DCIS is evaluated. In these studies the
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performance of this imaging technique in both the diagnosis and size assessment of
DCIS is evaluated.
Surgery forms the foundation of treatment DCIS, which makes the quality of surgical
treatment important. In chapter 2, the quality of surgical treatment is evaluated in all
patients who underwent treatment of DCIS in the CCCMN population in the period
1989-2002. Indicators of quality of surgical treatment used in this analysis are the number
of surgical procedures performed, type of surgical procedure (breast-conserving surgery
or mastectomy) and the final surgical margin status. These indicators are also compared
between teaching and non-teaching hospitals that constituted the CCCMN region.
In the CCCMN region, the routine use of radiation therapy after breast-conserving
surgery for DCIS was not recommended in the period 1989-2002. Aim of the work presented in chapter 3 is to assess the local recurrence rate after surgical treatment of DCIS
without radiation therapy and to identify risk factors for recurrent disease.
It has been reported that treatment of DCIS widely differs. Some patients are undertreated whereas others received aggressive over-treatment. We conducted a population-based study to analyse differences in treatment strategies for DCIS in the CCCE
population in the period 1989-2003. Aims of this study were to investigate alterations
in treatment strategies during different time periods and the results are presented in
chapter 4.
In the CCE region, the use of radiation therapy is recommended after breast-conserving
surgery for DCIS. In chapter 5 the value of radiation therapy after breast-conserving
surgery in preventing recurrent disease is evaluated. Simultaneously, the local recurrence
rate after breast-conserving surgery followed by radiation therapy is compared with other
treatment options and risk factors for recurrent disease are identified.
Tumour-involved surgical margins are a frequently encountered clinical problem in
breast-conserving surgery for both DCIS and invasive breast carcinoma. The majority of
patients with tumour-involved margins will undergo a second operation. However, there
is a variable time interval between the initial operation and the re-excision. In chapter 6,
the results of a study on the influence of time on finding residual disease are presented.
To evaluate the value of MRI in diagnosis of both DCIS and DCIS with micro-invasive carcinoma the study presented in chapter 7 was conducted. Aims were to evaluate
whether DCIS can be visualised on MRI and to compare the tumour extent on MRI
with the histopathological DCIS size.
An area of DCIS around an invasive breast carcinoma is frequently observed (so-called
extensive intraductal component, EIC). It has been shown that breast-conserving treat-
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ment of breast cancer with EIC gives rise to an increased recurrence rate, which is most
likely due to presence of residual DCIS. In chapter 8 the accuracy of MRI and m a m mography in assessing the extent of breast carcinoma with EIC is evaluated.
In chapter 9 the findings of the different studies are summarized and the general conclusions of this thesis are presented.
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abstract
background
To assess quality of surgical treatment of ductal carcinoma in situ (DCIS) and to compare teaching and non-teaching hospitals that constitute the Comprehensive Cancer
Centre Middle Netherlands (CCCMN)

methods
Four-hundred-and-ninety-nine patients with 502 DCIS lesions treated in the hospitals
of the CCCMN in the period 1989-2002 were retrospectively reviewed. Patient and tumour characteristics were compared between teaching hospitals (n=3) and non-teaching
hospitals (n=4) and significance of differences were calculated with the Chi-square test or
Fisher's exact test, when appropriate. For continuous variables Student's t test was used.

results
In teaching hospitals fewer patients presented with clinical symptoms compared to nonteaching hospitals (15% versus 24.0% p=o.oi). Finally, 65% of patients underwent breastconserving surgery and 35% a mastectomy (no significant differences between the two
types of hospitals). In teaching hospitals 19% of the patients had disease-involved or unknown surgical margins versus 13% in non-teaching hospitals (p=o.04). Twenty patients
(4%) received radiation therapy postoperatively with no differences between teaching and
non-teaching hospitals (p=o.98).

conclusions
Quality of surgical treatment is the most important prognostic factor in treatment of
DCIS. Therefore, quality of excisions should be improved and the exact status of margins
should be recorded in pathology reports.

introduction
Ductal carcinoma in situ (DCIS) of the breast constitutes a spectrum of non-invasive
malignant lesions of the breast.1·2·' Since the introduction of mammographie screening
for breast cancer there has been a marked increase in the frequency of DCIS detection.
In current practice DCIS accounts for approximately 20% to 30% of all screening detected breast lesions.4 Because of the non-invasive nature of DCIS there is a potential
cure rate of almost 100% if treated with a mastectomy.'··6 Breast-conserving therapy has
proved to be a safe alternative treatment option compared to mastectomy for patients
with invasive breast cancer.7 Therefore, breast-conserving treatment of DCIS is also assumed to be effective and is widely used.3"5·8·9
But, treatment with breast-conserving therapy carries the risk of local recurrence. In the
case of DCIS, half of these recurrences are invasive carcinomas with the risk of distant
disease and subsequent death.10"12 Although, the risk of dying due to breast cancer in
DCIS patients is low (2% after 10 years of follow-up), local recurrence is still of major
concern.13 Several tumour- and treatment-related risk factors are identified for an increased risk of recurrence after breast-conserving treatment of DCIS.14 Radiation therapy after breast-conserving surgery for DCIS has been shown to decrease the incidence of
local recurrences.IS"", But, cornerstone in prevention of recurrent disease is the quality of
the primary surgical procedure. Residual tumour within the treated breast probably will
give rise to a tumour recurrence.20'23
Breast-conserving treatment of DCIS has been widely advocated, but, significant variability in treatment of DCIS by geographic region has been shown with different rates
of breast-conserving surgery.8
Aim of the present population-based study was to assess both clinical presentation and
quality of surgical treatment of DCIS. Indicators for quality of surgical treatment are
the number of surgical procedures and results on margin status. We also compared these
variables between teaching and non-teaching hospitals.

patients and methods
The Comprehensive Cancer Centre Middle Netherlands "Integraal Kanker Centrum
Midden-Nederland" (CCCMN) is constituted of 4 regional hospitals, 2 teaching hospitals and 1 university hospital. Together, these 7 hospitals treat all patients diagnosed with
DCIS living in the central part of The Netherlands.
Through the Cancer Registry of the Comprehensive Cancer Centre Middle Netherlands
patients with DCIS treated in the 7 hospitals between January 1989 and December 2002
were identified.
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The CCCMN guidelines for treatment of DCIS recommended a microscopically com
plete excision of the lesion with either breast-conserving surgery or with a mastectomy
for lesions of greater size or multifocal lesions. During the study period, the routine use
of adjuvant therapy was not recommended.
Patients with a history of breast cancer or with simultaneous invasive breast cancer and/or
other malignancies (except for non-melanoma skin cancer) were excluded. 604 patients
were identified and their medical records were reviewed. Of 36 patients no medical record
was available. After reviewing medical records, 69 patients were excluded, because of a
micro-invasive component of the initial DCIS lesion (12 patients), DCIS with lobular
carcinoma in situ (8 patients), invasive breast carcinoma as initial diagnosis (9 patients),
simultaneously contralateral invasive breast carcinoma (3 patients), previous history of
breast cancer (6 patients), no further information or follow-up data (20 patients), or other
criteria (no diagnosis of DCIS or an unknown malignancy elsewhere, 11 patients).
From the remaining 499 patients with 502 DCIS lesions all available clinical and pathol
ogy data were collected. The items noted were: detection method (clinical diagnosis or
mammographie detection), mammographie appearance (calcifications, architecture dis
tortion or both), age at diagnosis, family history of breast cancer (both first and second
degree), location of primary DCIS (inner quadrant, outer quadrant or central), size of
DCIS lesion (according to mammographie or pathology reports, if specified), and surgi
cal treatment (including the performance of re-excision and the total number of surgical
procedures).
Histopathological classification of the DCIS lesion and margin status was determined
by routine pathologists in the different hospitals and no special protocols were used. Ac
cording to the treatment guidelines, specification of an exact margin width of excision
was not required. The guideline stated that if normal breast tissue was present between
the DCIS lesion and the specimen margin a complete excision could be assumed.
Patient and tumour characteristics were compared between teaching hospitals (n=3) and
non-teaching hospitals (n=4) and significance of differences were calculated with the
Chi-square test or Fisher's exact test, when appropriate. For continuous variables Stu
dent's t test was used. For all statistical analysis a p-value <o.05 was considered to be
statistically significant.
Hospitals were randomly referred to as A (55 patients, 11%), Β (90 patients, 18%), C (42
patients, 8%), D (44 patients, 9%), E (68 patients, 14%), F (121 patients, 24%) and G (82
patients, 16%) of which A, Β and G are teaching-hospitals.

results
Table 1 lists patient and tumour characteristics of the study population. The number of
patients treated in both type of hospitals was comparable during the study period (data
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table 1
Patient and tumour characteristics compared between teaching and non-teaching
hospitals.

All hospitals
n=502(%)

Mean age at diagnosis (years)
Age at diagnosis
<50 years
>50 years
Menopausal status*
Premenopausal
Postmenopausal
Unknown
Family history of breast cancer*
Positive
Negative
Unknown
DCIS diagnosis*
Mammographie findings
Clinical symptoms
Unknown
Mammographie findings
Microcalcifications
Architecture distortion
Microcalcifications within
architecture distortion
Location of DCIS*
Inner quadrant
Outer quadrant
Central
Unknown
Mean size of DCIS (millimetres)*

Teaching
hospitals
n=227(%)

Non-teaching
p-value
hospitals
n=275(%)

57-2

57.2

57-4

114 (23)

50 (22)
177 (78)

64 (23)

0.85
0.74

388 (77)

211 (77)
0.86

74 (15)
117 (23)
311 (62)

37(i6)
60 (27)
130 (57)

37(i3)
57(2i)
181(66)
0.97

100 (20)

233 (46)
169 (34)

S3 (23)
124 (55)
50 (22)

47 (17)
109 (40)

399 (79)

191 (84)

99 (20)
4(1)

33 (y)

208 (76)
66 (24)

3(i)

1(0)

334 (84)
24(6)

157(82)

177(85)

12(6)

12(6)

41 (10)

22 (12)

19(9)

93 (19)
282 (56)

45 (20)
128 (56)

121 (24)

6(1)

49 (22)
5(2)

48 (18)
154 (56)
72 (26)

16.9

16.6

119 (43)
O.OI

0.71

0.49*

I

* excluding unknown values

>7

1(0)

17.2

0.80
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not shown). Median age at diagnosis was 56 years (range: 27 - 90 years) with no differences between teaching and non-teaching hospitals (p=o.85).
During time, the number of DCIS increased: 102 tumours were diagnosed before 1993
compared to 214 lesions after 1998. The majority of tumours were detected by mammography (399 patients, 80%) and the predominant mammographie findings were microcalcifications (375 patients, 94%). Ninety-nine patients (20%) were diagnosed by clinical symptoms of whom 71 presented with a palpable tumour, 28 with nipple discharge, and 4 with
other symptoms which were not further specified. During time, the percentage of DCIS
detected by clinical symptoms decreased (29% before 1993 and 15% after 1998, p=o.oi).
In teaching hospitals, DCIS was less frequently diagnosed by clinical symptoms compared to non-teaching hospitals (15% versus 24%, p=o.oi).
A histopathological classification could be obtained from pathology reports from 214
DCIS lesions (43%). Among hospitals, different classification systems were used: 29 lesions (19%) were classified as grade I or well differentiated, 45 lesions (29%) as grade II
or moderately differentiated and 79 lesions (52%) as grade III or poorly differentiated.
Fifty-two DCIS tumours were classified as comedo type whereas 9 were classified as
non-comedo type DCIS. Pathology reports merely noted 'ductal carcinoma in situ'in 288
patients (57%) and this was comparable for both types of hospitals (p=o.56).
An exact size of DCIS lesions was documented in radiology or pathology reports for 133
tumours (27%) with no difference between teaching and non-teaching hospitals (p=o.82).
DCIS tumours detected by clinical symptoms were of significantly greater size compared to
lesions detected by mammography (mean size 23 mm and 14 mm, respectively, p=o.ooi).
Table 2 presents the treatment characteristics. Initially, attempts were made to treat with
breast-conserving surgery in the majority of patients (479 patients, 95%). Twenty-three
patients (5%) underwent mastectomy as first procedure and these patients were of older
age compared to patients initially treated with breast-conserving surgery (mean age 64
years versus 57 years, p=o.04) Patients initially treated with mastectomy on average had
DCIS tumours of greater mean size (36 mm versus 15 mm in women treated with breastconserving surgery, p<o.oi). In teaching hospitals initial mastectomy rates were lower
(range: i%-6% versus 3%-ii% in non-teaching hospitals, p=o.o6).
Of those patients treated with breast-conserving surgery, a complete excision was achieved
in 233 (46%), leaving a rather high percentage of patients (44%, 222 patients) with surgical
margins not free of disease after the first operation. Of 47 patients (9%) no information
about the margin status was available. Results of margin status after first excision were
comparable for the two types of hospitals.
Subsequently, a second or third surgical procedure was performed in 248 patients (49%)
and 150 of these patients underwent mastectomy. Mastectomy as a re-operation was performed in teaching hospitals less frequently (54% versus 67%, p=o.03).
After re-excision, residual DCIS was found in 103 patients (42%) whereas in 115 patients
(47%) no residual DCIS was found. 18 patients (7%) had residual DCIS which was not
completely excised. Of 12 patients (4%) no information about the re-excised specimen
was available.
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table 2
Treatment characteristics of all D C I S patients compared between teaching and
non-teaching hospitals.

, „.
. ,
All hospitals
r
,0 ,
n=502(%)

Initial treatment
Breast-conserving surgery
Mastectomy
Margin status after first procedure*
Positive
Negative
Unknown

Teaching
,
. °
hospitals
0=227 ( % )

Non-teaching
,
. , &
,
hospitals
p-value
n=2

7 5 (%)
0.06

479 (95)
23(5)

221 (97)

258 (94)

6(3)

17(6)

222 (44)

m (49)

233 (46)

95 (42)
21(9)

m (41)
138 (50)
26(9)

0.14

47 ( I O )

Re-excision
No
Yes

254 (51)
248 (49)

106 (47)
121 (53)

148 (54)
127 (46)

Re-excision performed
Breast-conserving surgery
Mastectomy

98 (40)
150 (60)

56 (46)

42(33)

65 (54)

85 (67)

329 (65)

156 (69)

173 (35)

71(31)

173 (63)
102 (37)

Final margin status'
Positive
Negative
Unknown

38(8)
423 (84)
41(8)

23 (10)
183 (81)
21(9)

15(6)
24O (87)
20(7)

Adjuvant therapy
Radiation therapy
No adjuvant therapy

20(4)
283 (96)

9(4)
218 {96)

11(4)
264 (96)

Final treatment
Breast-conserving surgery
Mastectomy

0.03

0.17

0.09

0.98

' excluding unknown values
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The mean number of surgical procedures was 1.5 (median 1, range: 1-3) and this was
comparable for teaching and non-teaching hospitals (1.58 and 1.51 respectively, p=o.22).
Finally, 329 patients (65%) were treated by breast-conserving surgery and 173 patients
(35%) were treated by mastectomy. Final mastectomy rates showed a slight statistically
non-significant difference between teaching and non-teaching hospitals: 31% versus 37%,
respectively (p=o.i7). The proportion of patients finally treated with mastectomy decreased during the study period: 37% before 1993 versus 29% after 1998 (p=o.o5). Patients
finally treated with mastectomy were of younger age compared to patients treated with
breast-conserving surgery (56 years versus 58 years, p=o.09).
After performance of one or more surgical procedures, 38 patients (8%) had tumour-positive surgical margins whereas for 41 patients (8%) final margin status was not specified
(table 3). In teaching hospitals 44 patients (19%) had disease-involved or unknown margins versus 35 patients (13%) in non-teaching hospitals (p=o.04, table 3).
An exact margin width was specified for 141 patients only, of whom the majority (123 patients, 87%) had a margin width of 1 millimetre or less (no differences between teaching
and non-teaching hospitals, p=o.27).

discussion
This retrospective, population-based review showed an increase in the numbers of DCIS
detected, with more tumours diagnosed by mammography during time. This is mainly
due to the introduction of the breast cancer screening program. Similar to other countries, the incidence of DCIS has increased since then.4·24
Cornerstone in treatment of DCIS is a radical, microscopically complete excision of the
lesion, the only factor a surgeon is able to control/ This is crucial, because most recurrences after breast-conserving surgery occur at the same site of and are clonally related
to their primary lesions.22 2Î·25 Though, radiation therapy has proven to decrease the risk of
local recurrence after breast-conserving surgery, radiation therapy cannot compensate for
surgical margins not free of disease.'5"19,21'26'27
But, a complete excision of DCIS can be difficult to achieve: in the presented population
DCIS was completely excised after the first procedure in 46% only. In the end, 35% of
patients were treated by mastectomy, mainly because of tumour-involved margins after
the first excision. This difficulty can be explained by the growth pattern of DCIS. It has
been shown that most tumours involve a single ductal unit only with multiple foci of
DCIS within that duct system.28"10 Gaps between these foci rarely exceeded 10 millimetres.29 This is supported by the finding that growth of DCIS occurs predominantly along
an axis toward and away from the nipple, i.e. along a duct system.3' Therefore, complete
eradication could be achieved in approximately 90% of patients if DCIS is excised with
a rim of at least one centimetre of normal breast tissue.2'29 A microscopically complete
excision of a screening-detected DCIS lesion has to be performed with the use of a
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table 3
Final margin status for different hospitals.

C
n=42(%)

D
n=44 (%)

E

ρ

n=55(%)

B*
n=9o (%)

n=68 (%)

n=i2i(%)

423 (84)

45 (82)

77 (86)

39 (93)

43 (98)

56 (82)

102 (84)

6l (74)

Positive

38(8)

7(i3)

3(3)

3(7)

0(0)

6(9)

6(5)

13 (l6)

Unknown

41(8)

3(5)

10 (11)

0(0)

1(2)

6(9)

13 (n)

SM

Final margin
status

All hospitals
n=502(%)

Negative

A*

* Teaching hospital

:hai|§r 2
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localisation procedure without the guidance of a palpable mass. Furthermore, mammo
graphie estimates of DCIS size frequently do not correlate with the histopathological
28
DCIS size. On the other hand, with regard to a margin width of ι centimetre or more,
cosmetic outcome is another important factor in breast-conserving surgery. The volume
of the excised tissue is inversely related to cosmetic outcome, but it is directly related to
3 2 35
the presence of residual DCIS.
The percentage of final mastectomies in the presented population (35%) is comparable to
results published recently from a population-based study performed in the United States:
34% mastectomy rate.8 We found that in teaching hospitals, initially mastectomy rates
were lower when compared to non-teaching hospitals (3% versus 6%, p=o.o6). A similar
outcome was noted for finally mastectomy rates (31% versus 37%, p=o.i7). But, patients
in teaching hospitals were diagnosed by clinical symptoms less often (15% versus 24%,
p=o.oi) and are thus likely to have DCIS tumours of smaller size. Therefore, it could be
assumed that these patients were better candidates for breast-conserving surgery.
In contrast to invasive breast cancer, no randomised clinical trials have compared mas
tectomy with breast-conserving surgery for DCIS. Treatment of DCIS with mastectomy
offers excellent results with cure rates near ioo%. 5 ' 6j2 Therefore, based on medical criteria
(e.g. tumour size, breast size) or patients'preference, mastectomy could be an appropriate
treatment option, especially if patients are offered immediate breast reconstruction. Oth
erwise, a high percentage of mastectomies could also represent over-treatment. Accord
ing to our data, it seems likely that tumour characteristics (size) influenced the decision
to perform a mastectomy. At least a proportion of patients who underwent mastectomy
were offered immediate breast reconstruction, but we did not have data on this treatment
option.
Considering the importance of complete excision, the results in our population are some
how disappointing: 38 patients (8%) had involved surgical margins and for 41 patients
(8%) margin status could not be specified. These results are comparable to findings from 2
randomised trials, which reported the beneficial effects of radiation therapy after breast5 19
conserving treatment of DCIS.' ' A retrospective analysis of 77% of patients from the
National Surgical Adjuvant Breast Project (NSABP) cohort showed 16% of patients had
uncertain or involved margins. A similar analysis of 85% of patients from the European
Organisation for Research and Treatment of Cancer (EORTC) study cohort revealed
that 9% of the patients had close or involved margins whereas no information on margin
status was available in i2%.15"19
Another issue to address is the quality of histopathological reports. Among hospitals,
different classification systems were used and the majority of lesions were classified as
'ductal carcinoma in situ' only. Similar, tumour size could be obtained from 27% only.
Because both histopathological grade and size of DCIS are risk factors for recurrences,
reporting these factors is of great importance to guide treatment strategy.1'14·20·22
In conclusion, this report shows an increase in numbers of DCIS detected and a shift
towards more non-symptomatic, non-palpable lesions over a period of 10 years. Rates
of breast-conserving surgery increased during time, but, still a relative large number of
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patients (35%) are treated with mastectomy, which could represent over-treatment. Furthermore, we found a rather high percentage of patients (16%) with unknown or tumourinvolved margins. This clearly demonstrates that surgical treatment of D C I S is still a
challenge. Improvements of surgical care could be made by obtaining a microscopically
complete resection. Therefore, reports on histopathological examination should emphasize on histopathological grade, tumour size, and margin status thereby providing further
insight into excision quality and guide treatment strategy.
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chapter 3

abstract
background
Main goal in treatment of carcinoma in situ of the breast (DCIS) is to prevent local recurrences. Radiation therapy after breast-conserving surgery has been shown to decrease
recurrence rate. Though, whether all patients should be treated with radiation therapy
remains a topic of debate. Aim of the present study was to assess local recurrence rate
after conservative surgical treatment of DCIS without radiation therapy and to identify
risk factors for local recurrence.

methods
Four-hundred-and-ninety-nine female patients with 502 DCIS lesions treated in the
period 1989-2002 were retrospectively reviewed. Survival rates were calculated by the Kaplan-Meier method and differences were tested using the log-rank test. The association
of variables with local recurrence was analysed using the Chi-square test.

results
Treatment constituted of breast-conserving surgery in 329 patients (65%). Thirty-eight
patients (8%) had disease-positive margins, and for 41 patients (8%) margin status was
not known. Eighty tumours recurred for a local recurrence rate of 13% after 4 years compared to 17% for patients treated with breast-conserving surgery only.
Risk factors for ipsilateral recurrences were younger age (<50 years), treatment with
breast-conserving surgery only, and presence of disease-involved surgical margins.

conclusions
Conservative treatment of DCIS results in high recurrences rates and outcome can be improved by performing more radical surgery. Because radiation therapy has been shown to be
effective in preventing recurrent disease and, to date, no subgroups are identified in which
radiation can be omitted, its use is recommended, especially in patients of younger age.

introduction
Since the introduction of mammographie screening program for breast cancer there has
been a marked increase of the detection of ductal carcinoma in situ (DCIS).' Because of
the non-invasive nature of DCIS there is a potential cure rate of almost 100% if treated
with a mastectomy.2·' With breast-conserving surgery proven to be a safe treatment option compared to mastectomy for patients with invasive breast cancer, breast-conserving
surgery for DCIS is also assumed to be effective and is widely used.'·2'4''·'' But, breastconserving therapy carries the risk for recurrent disease. Half of the local recurrences
occurring after breast-conserving treatment of DCIS are invasive carcinomas with thus
a risk for distant disease and subsequent death.7'1' Though, the risk of dying due to DCIS
is low (2% after 10 years of follow-up), local recurrences are still of a major concern in the
treatment of patients with DCIS.6·10
An important treatment-related risk factor for local recurrences is the adequacy of surgical excision."·12 This is demonstrated by the fact that most recurrences after breastconserving surgery occur at the same site of and are clonally related to their primary
lesions.I3"15
Recently, 2 large scale randomised studies revealed that radiation therapy after breastconserving surgery for DCIS decreased the incidence of local recurrences.'6 2' But, it has
also been shown that radiation therapy cannot compensate for an inadequate excision
in reducing the risk of local recurrence.22 24 Therefore, a microscopically complete excision remains the foundation in treatment of DCIS. Whether all patients with DCIS
should receive radiation therapy after breast-conserving surgery remains a topic of active
debate."·2'
The aim of the present population-based study was to assess the outcome of conservative surgical treatment of patients with DCIS without radiation therapy and to identify
subgroups of patients at increased risk for local recurrences.

patients and methods
The Comprehensive Cancer Centre Middle Netherlands "Integraal Kanker Centrum
Midden-Nederland" (CCCMN) is constituted of 7 hospitals, 2 of which are teaching
hospitals and one a university hospital (institutes listed at the end of this report). Together, these hospitals treat all patients diagnosed with DCIS living in the central part
of the Netherlands. The CCCMN guidelines for treatment of DCIS recommend a microscopically complete excision of the lesion with either breast-conserving surgery or
a mastectomy for lesions of greater size (no specific size recommended) or multifocal
lesions. During the study period, the routine use of any adjuvant therapy was not recommended.

4')
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Through the Cancer Registry from the CCCMN all patients with a first diagnosis of
DCIS in the period between January 1989 and December 2002 were identified. Patients
with a simultaneously occurring invasive breast lesion and/or other malignancies (except for non-melanoma skin cancer) were excluded. 604 patients were eligible and their
medical records were reviewed. Of 36 patients no medical record was available. Another
69 patients were excluded, because of a micro-invasive component of the initial DCIS
lesion (12 patients), DCIS with lobular carcinoma in situ (8 patients), invasive breast carcinoma as initial diagnosis (9 patients), simultaneously occurring contralateral invasive
breast carcinoma (3 patients), previous history of breast cancer (6 patients), no further
information or follow-up data (20 patients), or other criteria (no diagnosis of DCIS or
an unknown malignancy elsewhere, n patients).
From the remaining 499 patients with 502 DCIS lesions all available clinical, pathology,
and follow-up data were collected. The following data were noted: detection method
(clinical diagnosis or mammographie detection), mammographie appearance (calcifications, architecture distortion or both), age at diagnosis, family history of breast cancer
(both first and second degree), location of primary DCIS (inner quadrant, outer quadrant or central), size of DCIS lesion (according to mammographie or pathology reports,
if specified), surgical treatment (including the performance of re-excision and the total
number of surgical procedures), use of adjuvant radiation therapy, pathology classification of the DCIS lesion, and final margin status (positive or negative, and margin width
if specified).
Follow-up started at the date of the first surgical procedure and ended at the last visit at
the outpatient clinic.
Local recurrences were defined as a pathology proven carcinoma, both non-invasive and
invasive, anywhere in the treated breast. Contralateral 'recurrences' are not considered as
treatment failure.
Survival rates for ipsilateral recurrences were calculated by using the Kaplan-Meier
method. Statistical significance of differences between survival curves of subgroups was
tested using the log-rank test. The association of clinical, pathologic, and treatment related variables with recurrent disease was analysed using the Chi-square test. For continuous variables Student's t test was used. For all statistical analysis a p-value <o.o5 was
considered to be statistically significant.

results
Table 1 lists patient and tumour characteristics of the study population. Median age at diagnosis was 56.4 years (range: 26.5-89.7 years) and median follow-up length of the entire
cohort was 50.6 months (range: 1.3-166.5 months). No differences were found for both
age and follow-up length between different hospitals (data not shown).
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table 1
Patient and tumour characteristics.

Age at diagnosis
<40 years
40-69 years
>jo years

32
403

7
80

"7

Family history of breast cancer
Positive, first degree
Positive, degree unknown
Negative
Not specified

72
28
233
169

DCIS diagnosis
Nipple discharge or palpable mass
Microcalcifications
Architecture distortion
Microcalcifications within distortion
Location DCIS
Inner quadrant
Outer quadrant
Central
Unknown

11

534

66
5

-4
4'

121

19
56
24

6

1

479

3

95
5

254
98
150

51
19
30

254
224

50

^4

S

329

65
35

2

Re-excision
No
Yes, breast-conserving surgery
Yes, mastectomy

34

101,

93
282

Initial treatment
Breast-conserving surgery
Mastectomy

H
6
46

Number of surgical procedures

Final treatment
Breast-conserving surgery
Mastectomy

173

S'

45
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table 1
Continued.

Characteristic

Postoperative therapy
N o adjuvant therapy
Radiation therapy
Tumour size
<i5 millimetres
15-40 millimetres
>4o millimetres
N o t specified
Final margin status
Negative
Positive*
N o t specified

η

%

482

96

20

4

82

16

47
4
369

9

423

74

41

84
8
8

123
16

25
3

}8

Margin width
<i millimetre
1-10 millimetre
>io millimetre
N o t specified

1

2

0

361

72
1

* Including 10 patients with disease-positive margins after mastectomy

The majority of DCIS lesions were detected by mammography (79%) and most patients
(95%) were initially treated by breast-conserving surgery. A complete excision at first at
tempt was achieved in 233 patients (46%). No information on margin status was available
from 47 patients (9%). Subsequently, a second or third surgical procedure was performed
in 246 patients (49%), of whom 150 underwent mastectomy.
After performing one or more surgical procedures (mean 1.54, median 1.00) 329 patients
(65%) were treated by breast-conserving surgery and 173 patients (35%) were treated by
mastectomy. Twenty patients (4%) received radiation therapy postoperatively due to in
clusion in the EORTC 10853 trial.
At the start of follow-up, 38 patients (8%) had disease-involved margins (including 10
patients with disease-involved margins after mastectomy) and of 41 patients (8%) margin
status was not specified.
From 214 DCIS lesions (43%) a histopathological classification could be obtained from
pathology reports: 29 lesions (19%) were classified as grade I or well differentiated, 45 le-

ii

sions (29%) as grade II or moderately differentiated and 79 lesions (52%) as grade III or
poorly differentiated. Fifty-two DCIS tumours were classified as comedo type whereas 9
were classified as non-comedo type DCIS. Pathology reports noted 'ductal carcinoma in
situ'only in 288 patients (57%).
During follow-up, 5 non-breast cancer related deaths were recorded for an overall survival rate of 98.7%. Ninety-eight patients (20%) developed a breast cancer-related failure
in either the treated or contralateral breast. One patient developed an ipsilateral recurrence and contralateral breast tumour simultaneously.
Eighty tumours (16%) recurred in the treated breast and thus are considered as treatment
failure. Median time interval from surgery to ipsilateral recurrence was 30 months (range:
1-130 months). Approximately half of these recurrent tumours (45%) were invasive breast
carcinomas.
Table 2 presents the 4-year local recurrence-free survival rates calculated according to the
Kaplan-Meier method. The cumulative incidence of all local recurrences after 4 years is
13% whereas the cumulative incidence for invasive local recurrences after 4 years is 6%.
An analysis was performed for a number of potential factors related to ipsilateral recurrences (table 3). No differences in 4-year local recurrence-free survival rates were found
between hospitals (p=o.39). When comparing patients treated with radiation therapy and
those not treated with adjuvant therapy, no significant difference in 4-year local recurrence-free survival was found, mainly because of small numbers of patients (n=2o) who
received radiation therapy.
We also compared recurrence rate in non-high grade lesions (grade I or well differentiated and grade II or moderately differentiated, n=74) and high grade lesions (grade III or
poorly differentiated, n=79) but found no statistically significant differences (p=o.65).
At 4 years of follow-up, patients of younger age (<5o years) had worse local recurrencefree survival rates compared to patients of older age (figure 1, 4-years local recurrence-

table 2
4-year local recurrence-free survival calculated with the Kaplan-Meier
method.

4 -year recurrence-free
survival (%)
All recurrences
Non-invasive
Invasive

5.5

80

86.6

44

92.4

i«.

93-7
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table 3
4-year local recurrence-free survival rates for selected patient and treatment
characteristics.
1

Characteristic

4-year local
recurrence-free
survival (%)

Patients
(n)

Recurrences
(n)

114

27

388

53

ICO

22

233

35

79-7
87-3

399
99

62

87.8

18

81.6

82

12

51

8

90.4
83.8

74
79

8
10

84.8
88.4

479

80

86.1

23

0

100.0

248
254

33
47

89.7
83.5

329

67

83.1

m

13

93-3

Age
<50 years
>5o years
Family history breast cancerf
Positive
Negative
DCIS diagnosis
Mammographie
Clinical
Tumour sizef
<i5 millimetres
>i5 millimetres
Histopathological grading
Non-high grade
High grade
Initial treatment
Breast-conserving surgery
Mastectomy
Re-excision
Yes
No
Final treatment
Breast-conserving surgery
Mastectomy
Final margin status
Positive
Negative
Unknown
Radiation therapy
Yes
No

p-value*

0.02

80.7
88.3
O.IO

0.50

0.48

0.65

0.06

0.12

<O.OI

O.O4

38

9

4^3
41

64

7

62.2
87.8
91.4

20

2

100.0

482

78

86.0

O.4O

l

* log rank; f excluding unknown values

figure 1
Local recurrence-free survival of patients <5o years and >50 years of age.
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figure 2
Ipsilateral disease-free survival of patients finally treated with breast-conserving surgery
and mastectomy.
final treatment
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figure 3
Ipsilateral disease-free survival of patients with disease involved margins, disease free
margins, and unknown margin status.
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free survival 81% versus 88%, p=o.o2), respectively). Mean follow-up time was comparable for both age groups (p=o.56). Mean age in the ipsilateral recurred group was 54 years
compared to 58 in the non-recurred or contralateral recurred group (p=o.oi). Though,
patients of younger age underwent more surgical procedures (mean 1.70 versus 1.49 in patients of older age, t-test, p<o.oi) results on margin status did not differ between both age
groups (negative margins versus positive or unknown margin status, p=o.76). Furthermore, patients of younger age were less frequently treated with a mastectomy compared
to patients of older age (48% versus 30%, p<o.oi). In patients for whom histopathological classification was known, high grade DCIS lesions were found in 83% of patients of
younger age compared to 71% in patients of older age, but this difference reached no
statistical significance (p=o.25).
Patients treated by breast-conserving surgery had a 4-year local recurrence-free survival
of 83% versus 93% for the group treated with mastectomy (figure 2, p<o.oi). This difference could not be attributed to age differences: mean age in the breast-conserving surgery group was 58 years compared to 56 years in the mastectomy group (p=o.07).
No differences in local recurrence-free survival were found between re-excised and nonre-excised patients: mean number of surgical procedures was 1.45 for the ipsilateral recurred group versus 1.56 for the non-recurred or contralateral recurred group (p=o.i3).
Patients with disease-involved surgical margins had worse 4-year local recurrence-free
survival compared to those with surgical margins free of disease (figure 3,88% versus 62%,
p=o.oi).

discussion
This retrospective multi-centre review presents the outcome after conservative treatment of DCIS by breast-conserving surgery without the use of radiation therapy or
mastectomy in the hospitals of the Comprehensive Cancer Centres Middle Netherlands.
The overall local recurrence rate is 13% whereas for patients conservatively treated with
breast-conserving surgery only the recurrence rate is 17%.
Preventing local recurrences is the main goal in treatment of patients with DCIS. Two
large scale randomised studies have been carried out comparing conservative treatment
of DCIS by breast-conserving surgery only with excision followed by radiation therapy
in reducing local recurrences."' ^ The NSABP B17 trial, published in 1993, revealed after
90 months of follow-up that 27% of patients treated with breast-conserving surgery alone
developed local recurrence compared to 12% when surgery was followed by radiation
therapy.17
The EORTC 10853 trial) which included patients with DCIS lesions up to 5 centimetres in size or and excluded patients of 70 years of age or older, revealed a 4-year local
recurrence rate of 16% in the surgery only group, compared to 9% in patients postoperatively treated by radiation therapy."' But, a comparison of a subgroup of patients treated

rt

with breast-conserving surgery followed by radiation therapy outside and inside the trial
showed significantly worse 4-year local recurrence-free rates: 83% outside the trial versus
2
98% inside the trial (ρ=ο.θ3). ' For eligible patients treated with breast-conserving sur
gery only outside the trial, the 4-year recurrence-free rate was 93%, compared to 89% for
21
randomised patients (p=o.45).
Neither the NSABP nor EORTC trial revealed a beneficial effect of radiation therapy on
both distance recurrences and breast cancer-related mortality.
Besides the use of radiation therapy, other risk factors have been identified associated
with an increased risk of local recurrences. Histopathological factors associated with in
creased recurrence rates are high nuclear grade of DCIS and presence of necrosis.,,l8,2C·25'2''
In our analysis, no differences in recurrence rates for non-high grade and high grade
lesions were found. This can mainly be attributed to small amounts of lesions for which
a histopathological classification was known and the use of different histopathological
classification systems in the various hospitals over time.
As has been outlined, a microscopically complete removal of DCIS is an important fac
tor in preventing recurrent disease. But, in daily practice, it can be difficult to obtain
surgical margins free of DCIS. Excision of a screening-detected DCIS lesion has to be
performed with the use of a localisation procedure without the guidance of a palpable
mass. Furthermore, mammographie estimates of DCIS size frequently do not correlate
with the histological DCIS size.'0 It has been shown that 43% of patients with initially
clear margins, defined as a rim of normal breast tissue of 1 millimetre or more, had re
sidual DCIS at re-excision or mastectomy.22
In our study population, 35% of patients were ultimately treated with mastectomy, because
of tumour-involved surgical margins after initial excision. This percentage of mastecto
mies in our population is comparable to results published from a large population-based
study performed in the United States (34% mastectomy rate).1
At the start of follow-up, 38 patients (8%) had positive margins and from another 41
patients (8%) margin status could not be specified. Noteworthy is that 6% of patients
treated with mastectomy had disease involved margins. From both the NSABP and
EORTC trials result on margin status are reported, and these are comparable to our data.
An analysis of 77% of patients from the NSABP cohort showed that 16% of patients had
uncertain or involved surgical margins. A comparable analysis of 85% of patients from
the EORTC cohort revealed that from 12% of patients no information on margins was
16 2I
available and that 9% had close (margin width <imm) or involved margins.
The difficulty of achieving a complete excision of DCIS can be explained by three-di
mensional studies of growth pattern of DCIS. These studies showed that most lesions
involve a single duct system and gaps between DCIS rarely exceeded 10 millimetres.30"32
According to this growth pattern, complete eradication of the lesion could be achieved
in approximately 90% of cases, if excised with a rim of at least 10 millimetres of normal
breast tissue. Silverstein and colleagues showed that excision of DCIS with a margin of
10 millimetres or more obtained excellent local control with or without radiation therapy
(3 local recurrences out of 133 patients (2.3%) after a median follow-up of 72 months). 23
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Furthermore, this study showed that if DCIS is excised with a margin of ι millimetre
or less, the use of adjuvant radiation therapy indeed decreased the rate of local recur
rences from 58% to 30% in 8 years, but, this still is an unacceptable high rate of local
23
failure. Clearly, radiation therapy does not compensate for surgical margins not free of
22 23
disease. ·
Though, a margin width of 10 millimetres has been recommended, obtaining such a
margin is difficult (only 2 of our patients had a margin width of 10 millimetres or more).
Furthermore, widespread recommendation of this margin width could give rise to per
formance of more mastectomies, which could be considered as over-treatment of non
invasive DCIS.
Another important risk factor for local recurrence in the present study is age: patients
<5o years of age had an increased risk for local recurrence. For invasive breast carci
noma, younger age has found to correlate with the occurrence of local recurrences." The
EORTC trial revealed patient age less than 40 years as a risk factor for recurrence.'6 In
retrospective series, younger age also has been identified as a risk factor for ipsilateral
recurrence.34'38 Our data confirm these findings: patients of younger age (<5o years) were
more likely to develop a local recurrence. This age difference could not be attributed to
different treatment strategies: no difference of mean age in both the mastectomy and
breast-conserving surgery group was found. It can be hypothesized that DCIS lesions
in patients of younger age have a worse biological behaviour. Indeed, in our population
patients of younger age had lesions of higher grade, but, this difference did not reach sta
tistical significance. Otherwise, surgeons treating patients of younger age could be more
likely to perform less radical excisions to obtain a better cosmetic outcome.1'' The volume
of excised tissue is inversely related to cosmetic outcome but directly related to residual
DCIS and therefore, risk of local recurrence.39·40 Indeed, we found an increased number
of surgical procedures in patients of younger age, but, no difference in final margin status
was found.
The previously mentioned risk factors for local recurrences (histopathological grading,
margin width of excision, tumour size, and age) have been summarized by Silverstein
in the Southern California/Van Nuys Prognostic Index scoring system." Goal of this
classification system is to identify certain subgroups of patients with DCIS who have an
increased risk of local recurrences, thereby guiding treatment strategy. For example, some
patients probably require no adjuvant treatment after complete local excision (patients of
older age with small, low grade lesions excised with wide margin width), whereas others
are at such an increased risk for local recurrence that mastectomy could be a reasonable
treatment option. Though, the validity of this classification system has to be prospectively
confirmed in large groups of patients.
In conclusion, we showed that treatment of DCIS with conservative surgical treatment
without radiation therapy results in relatively high recurrence rates. Clearly, this treat
ment option for all patients with DCIS is not sufficient. As the cornerstone in treat
ment of DCIS remains radical excision, more efforts should be made to perform radical
surgery, as 8% of our patients had involved margins at the start of follow-up. Based on
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randomised trials, one could expect lower recurrence rates if patients are treated with
radiation therapy after breast-conserving surgery. Though, it is not clear whether all pa
tients with D C I S will benefit from radiation therapy. But, prospectively validated data to
identify subgroups of patients at such a low risk for local recurrence in which radiation
can be omitted safely are not available yet. But, because patients of younger age (<50
years) have an increased risk for local recurrence, the adjuvant use of radiation therapy in
this group of patients is strongly recommended.
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supplement
After this article has been published, a multivariate Cox proportional hazards regression model was used to further evaluate the prognostic significance of variables that were
found to influence the risk for recurrent disease. The hazard ratios (HR's) and their 95%
confidence interval (95%-CI) are presented with the variable considered best as baseline.

results
A multivariate analysis using the Cox proportional hazards regression model was performed which included variables significant within the univariate analysis (age, final
treatment, and margin status). In the multivariate analysis, younger age remained a significant prognostic factor for recurrent disease (HR 2.0, g5%-CI 1.2-3.1).

table
Multivariate analysis of risk factors related to local recurrences.

Hazard ratio
Age
>50 years
<50 years

2.0

Final treatment
Mastectomy
Breast-conserving surgery

3.0

95%-CI

1.0

1.2-3.1

1.0

Final margin status
Negative
Positive or unknown

I-7-5-5

1.0
1.2

0.7-2.1

CI: confidence interval

discussion
After addition of the multivariate analysis, the conclusions of the original article do not
change. The multivariate analysis confirms the finding that younger age is an independent risk factor for recurrent disease in this population.

65

B0F

Ν

Arjan P. Schouten van der Velden ',
Jos Α.Α.Μ. van Dijck "Λ Theo Wobbes '
Departments of Surgical Oncology ' and Epidemiology
and Biostatistics ', Radboud University Nijmegen Medical
Centre, The Netherlands; Comprehensive Cancer Centre
East Netherlands (CCE) ', Nijmegen, The Netherlands
European Journal of Surgical Oncology 2007;33:424-29

^ l y h i ^ f · ] κ!

|ιΐα?ηΤΤΤ^ι1·ι«4Ι[4^ι

f the breast:
rem
a population-based study in
the East of The Netherlands

chapter

4

abstract
background
Differences in treatment of ductal carcinoma in situ of the breast (DCIS) were analysed
for a geographically defined population in the East of The Netherlands.

methods
Data from the Cancer Registry of the Comprehensive Cancer Centre East (CCCE) were
analysed for treatment of DCIS in the period between January 1989 and December 2003.
The study population consisted of 800 female patients with a first diagnosis of DCIS of
whom 798 underwent surgical treatment. The distribution of tumour characteristics and
treatment were compared for several time periods.

results
Surgical treatment was specified for 648 patients: 51% underwent breast-conserving surgery. The proportion of patients treated with breast-conserving surgery increased: 43%
in the period 1994-1998 and 55 after 1999 (p<o.oi). An axillary staging procedure was
performed in 149 patients (19%), of whom 2 (1%) had tumour-involved lymph nodes. Of
patients treated with breast-conserving surgery, 133 (40%) received radiation therapy: 7%
in the period 1994-1998 compared to 62% after 1999 (p<o.oi). Sixty percent of patients
of 50 years or younger were treated with mastectomy compared to 44% in patients aged
50-69 years and 50% in patients of 70 years and older (p<o.oi).The rate in use of radiation
therapy after breast-conserving surgery was comparable for both age groups.

conclusions
This study shows variability in treatment of DCIS in a geographically defined region.
Approximately half of all patients were treated with mastectomy and 19% underwent
an axillary staging procedure; this may represent aggressive, unwarranted treatment. In
contrast, 38% of patients treated with breast-conserving surgery were not treated with
radiation therapy after 1999, which may represent under-treatment.

introduction
Ductal carcinoma in situ of the breast (DCIS) constitutes of malignant cells within the
mammary duct system with no invasion beyond the basement membrane.' It usually
presents as a mammographie abnormality and is subclinical in the majority of patients.2
Due to the widespread use of mammographie screening programs, the incidence of
DCIS has dramatically increased in last decade.3·4 In The Netherlands, the breast cancer
screening program for women aged 50-69 years was gradually introduced in the period
between 1987-1996, and extended to women aged 70-74 years in 1998. Similar to other
countries, the incidence of DCIS has increased since then.s
The natural history of DCIS is not clear, but, it is considered as a precursor lesion for
invasive breast cancer.6·7 However, the risk of dying due to breast cancer in patients diagnosed with DCIS is low (2% after 10 years follow-up).8 Breast-conserving therapy has
proved to be a safe alternative treatment option compared to mastectomy for patients
with invasive breast cancer.1' Therefore, breast-conserving surgery for DCIS is also assumed to be effective and widely used.3·10·" With breast-conserving treatment of DCIS,
local recurrences are of major concern, because half of these recurrent tumours are invasive carcinomas with the risk of distant disease and subsequent death.'2 '4 Therefore,
preventing local recurrences is the main issue in treating patients with DCIS. Recently, 3
large scale randomised studies have revealed a beneficial effect of postoperative radiation
therapy after breast-conserving surgery in treatment of DCIS in preventing local recurrences.'5"'9 Therefore, breast-conserving surgery followed by radiation therapy is recommended for treatment of DCIS.' 0 Despite these treatment recommendations, variable
strategies in treatment of DCIS have previously been described with different proportions of patients treated with a mastectomy and variations in use of radiation therapy
after breast-conserving surgery.3"·20"24
Besides cancer registry, the Comprehensive Cancer Centres provide guidelines for treatment of cancer. These guidelines are evidence-based and developed by multidisciplinary
working groups. Implementation is supported by regional tumour study groups which
take part in oncology committees in regional hospitals. The guideline for treatment of
DCIS within the East of The Netherlands recommends a microscopically complete excision by either breast-conserving surgery or mastectomy. This guideline was updated in
1999, and radiation therapy was recommended after breast-conserving surgery. Furthermore, for DCIS lesions measuring 5 cm or more an axillary staging procedure by either a
sentinel lymph node biopsy or axillary lymph node dissection was advised.
The aim of this study was to analyse population-based data from the Cancer Registry of
the Comprehensive Cancer Centre East (CCCE) to gain further insight in the treatment
of DCIS in the period between January 1989 and December 2003.

6q

variations in treatment of DCIS

patients and methods
The Cancer Registry of the CCCE is complete since 1989. The cancer registry collects
data on cancer from a geographically defined population. The main source of notification
is a national archive of pathology reports from PALGA, the nation wide network and
registry of histo- and cytopathology in The Netherlands. This is completed with data
from the National Discharge Registry. After notification, data from these patients are
extracted from medical files by trained registration clerks. Data collection is subjected to
a national quality control system. The Cancer Registry collects patients' variables, data
on treatment, histopathological variables of tumours, stage at diagnosis, and scarce follow-up data (date of last contact, occurrence of secondary cancers). Items noted are: age
at diagnosis, type of surgery, re-operations, and the use of adjuvant therapy, grade of differentiation, and classification according to the T N M system.
Presently, the CCCE is constituted of 8 hospitals: 7 regional hospitals and 1 university
hospital (institutes listed at the end of this report). In these 8 hospitals all patients are
treated who are diagnosed with cancer and are living in the eastern part of the Netherlands. Data collection from one hospital (Hospital Bernhoven, Oss, 42 patients in the
presented population) was transferred to another regional cancer registry in 2000.
Patients are treated with radiation therapy in 2 institutes: the Radboud University Nijmegen Medical Centre and the Arnhem Radiation Therapy Institute.
Guidelines for treatment of DCIS in this region recommend a complete surgical excision
with either a mastectomy or breast-conserving surgery when appropriate. This guideline
was updated in 1999 and the standard use of radiation therapy after breast-conserving
surgery was advised.
Within the database of the Cancer Registry all breast tumours classified as 'in situ' in
the period between January 1989 and December 2003 were identified. Patients with a
history of or a simultaneous invasive breast cancer and other malignancies (except for
non-melanoma skin cancer and in situ cervical carcinoma) were excluded. Patients with
incomplete data within the registry were also excluded. 800 female patients with a first
diagnosis of DCIS were selected.
The data were analysed with SPSS version 11.5 (SPSS, Chicago, IL, USA). The distribution of variables in different time periods was tested with the Chi-square test. For continuous variables Student's t test was used. For all statistical analysis a p-value <o.o5 was
considered to be statistically significant.
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results
During the study period, the number of DCIS increased by 88%: 189 tumours were diagnosed in the period 1989-1993, 256 between 1994 and 1998 whereas 355 tumours were
diagnosed in the period 1999-2003.
Table 1 lists patient, treatment, and tumour characteristics of the study population. Median age at diagnosis was 58 years (mean: 58 years, range: 23-91 years) and did not significantly change over calendar periods (data not shown).
Before 1992, histopathological grading was only available for 12 out of 189 patients (6%),
whereas after 1999 grading was noted for 319 out of 355 patients (90%). Overall, histopathological grading was available for 450 tumours (56%): 209 lesions (46%) were classified as non-high grade (well and moderately differentiated) and 241 (54%) as high grade
(poorly differentiated) DCIS lesions.
All but 2 patients underwent surgical treatment. In 150 patients (19%), of whom the
majority had been registered before 1993, the exact type of definitive surgery was not
known.
Initially, 495 patients (77%) underwent breast-conserving surgery and 151 patients (23%)
mastectomy whereas type of initial surgery was unknown in 152 patients. After performing one or more surgical procedures, definitive surgical treatment constituted of breastconserving surgery in 329 patients (51%) and mastectomy in 318 (49%). For unknown
reasons, 1 patient was only treated with a sentinel lymph node biopsy.
An axillary staging procedure by either axillary lymph node dissection or sentinel lymph
node biopsy was performed in 149 patients (19%). Of these patients, 2 (1%) had tumourinvolved lymph nodes.
Of 329 patients treated with breast-conserving surgery, 133 (40%) received radiation
therapy postoperatively. Seven patients were treated with hormonal therapy whereas 2
patients received postoperatively chemotherapeutic treatment.
Definitive treatment for different time periods is presented in table 2. Because only after
1993 specific surgical treatment was noted within the database, we compared treatment
from the periods 1994-1998 and 1999-2003.
In the most recent period, more attempts were made to initially treat patients with
breast-conserving surgery (72% in the period 1994-1998 and 80% after 1999, respectively
(p=o.04), and the rate of patients finally treated with breast-conserving surgery increased:
43% in the period 1994-1998 and 55% after 1999, respectively (p<o.oi).
The rate of performance of an axillary staging procedure by sentinel lymph node biopsy
or axillary lymph node dissection also increased: 20% in the period 1994-1999 versus 25%
after 1999 (p=o.2o). Performance of sentinel lymph node biopsy increased after its introduction in 1996: from 1% before 1999 to 17% after 1999 (p<o.oi) and its use continued to
increase in recent years: 15% in 2001 and 32% in 2003.
In patients treated with mastectomy, performance of an axillary staging procedure occurred more often (34% versus 13% in patients treated with breast-conserving surgery.
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cable 1
Patient, treatment, and tumour characteristics of 800 patients diagnosed with D C I S in
The East of The Netherlands for different time periods.
I
Characteristic

Age
<5o years
50-69
>jo years
Grading of DCIS'
Well differentiated
Moderately differentiated
Poorly differentiated
Not specified
Initial surgical treatment*
Surgery
Mastectomy
BCS
Definitive surgical treatment*
Surgery
Mastectomy
Mastectomy with ASP
BCS
BCS with ASP
SLNB
Axillary staging
Yes
No

1989-1993

1994-1998

AU periods

0=256

1999-2003
n=3S5

0=189

(%)

(%)

(%)

(%)

54 (29)
115 (61)

64 (25)
148 (58)

2 0 (10)

44 (17)

95(27)
188(53)
72(20)

45 (5 )
136(17)

70 (28)

53(i5)
98 (28)
168 (47)

77 (10)
132 (17)
241 (30)

136 (53)

35 (10)

348 (43)

3(i)
70 (28)
182 (71)

1(0)

152 (19)

72 (20)
281 (80)

151 (19)
495 (62)

5(3)
4(2)
3(i)
ι??(94)

19(7)
3 0 (12)

148 (78)
9(5)
32 (17)
148 (78)

2(1)

0(0)

10(5)
5(3)

99 (39)
45 (17)

102(29)

22 (12)

102 ( 4 0 )

n=8oo

213(27)
I

150
211
107
288

6

(19)
(26)
(14)
(36)

4(2)

7(3)

57 (16)
164 (46)
30(8)

0(0)

0(0)

id)

1(0)

9(5)
180 (95)

52 (20)
203 (80)

88 (25)
266 (75)

149 (19)
649 (81)

17(9)
172 (91)

10(4)

123 (35)

245 (96)

231 (65)

150 (19)
650 (81)

15(7)
5(3)
11(6)

144 (56)
8(3)

159 (45)
120 (34)

0(0)

0(0)

21 (11)

101 ( 4 0 )

74 (21)

133 (17)
π (1)
196 (25)

137 (73)

2ω

0(0)

^ 9 (17)

4i(5)

Adjuvant RT

Yest
No
Definitive treatment'
Mastectomy
BCS with RT
Surgery with RT
BCS
Surgery

318 (40)

* 2 patients were not treated surgically; f 6 patients were treated with RT after mastectomy
Surgery: not specified procedure; DCIS: ductal carcinoma in situ; ASP: axillary staging procedure by
either axillary lymph node dissection or sentinel lymph node biopsy; BCS: breast-conserving surgery;
SLNB: sentinel lymph node biopsy; RT: radiation therapy
-2

table 2
Treatment characteristics of patients treated for D C I S in the East of The Netherlands
in the period 1994-2003.

1994-1998
0=256 (%)

1999-2003
n=355(%)

D.valliet
P
T

Initial surgery*
Mastectomy
BCS

70 (28)
182 (72)

72 (20)
281 (80)

Definitive surgery*
Mastectomy
BCS

144 (57)
109 (43)

159 (45)
194 (55)

Axillary staging procedure

52 (20)

88 (25)

0.20

Sentinel lymph node biopsy

2(1)

61 (17)

<O.OI

Radiation therapy after BCS

8(7)

120 (62)

0.04

* excluding unknown variables; fyf-test; BCS: breast-conserving surgery

p<o.oi). O f those patients who underwent sentinel lymph node biopsy 63% were treated
with mastectomy compared to 37% in patient treated with breast preservation (p=o.oi).
Mastectomy was performed for high grade D C I S more often compared to non-high
grade lesions: 60% versus 37%, respectively (p<o.oi). In these high grade lesions, more
axillary staging procedures were performed: 29% compared to 16% in non-high grade
lesions (p<o.oi).
The use of radiation therapy after breast-conserving surgery significantly increased during time: 7% before 1999 versus 62% after 1999 (p<o.oi).The greatest increase in use of
radiation therapy was noted after 2000 (78% in 2002, figure 1). Treatment with radiation
therapy after breast-conserving surgery was more likely in patients with high grade lesions: 59% versus 42% in non-high grade lesions, respectively (p<o.oi).
Table 3 lists both tumour and treatment characteristics for patients of different age groups
treated in the period 1989-2003. Frequency of high grade D C I S lesions was higher for
women of younger age (<50 and 50-69 years) compared to women of 70 years and older:
56% and 53% versus 36%, respectively (p<o.oi). Patients of 50 years or younger were treated with mastectomy more often when compared to patients aged 50-69 years and pa-
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figure 1
Use of radiation therapy after breast-conserving surgery in the East of The Netherlands.
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tients of 70 years and older: 60% versus 44% and 50%, respectively (p<o.oi). In the period
1993-1998, the frequency of mastectomy in all age groups was comparable (p=o.7o, data
not shown). But, after 1999, patients of 70 years and older were less likely to be treated
with mastectomy (10% compared to 21% in patients aged 50-69 years and 16% in patients
of 50 years and younger, p<o.oi).
The frequency in use of radiation therapy was comparable for patients of different age
groups. Sentinel lymph node biopsy was performed more often in patients of younger
age (13% versus 5% in patients aged 50-69 years and 10% in patients of 70 years and
older, p<o.oi).

discussion
This population-based study shows that incidence and treatment of DCIS changed sig
nificantly over a 15 year period. The number of DCIS tumours increased by almost 90%,
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table 3
Characteristics for patients of different age groups treated for DCIS in the East of The
Netherlands in the period 1989-2003.
1
Characteristic

High grade DCIS
Definitive surgery
Mastectomy
BCS

<5o years

>7o years
n=i36 (%)

n = 2 I 2 (%)

50-69 years
n=45o (%)

67 (56)

144 (58)

30

157 (44)
204 (56)

58 (50)

(36)

p-value*

<O.OI

<O.OI
103

(60)

68

(40)

57 (50)

Axillary staging procedure

51 (24)

64 (14)

34 (25)

<O.OI

Sentinel lymph node biopsy

28 (13)

21(5)

14 (10)

<O.OI

Radiation therapy after BCS

29 (43)

15 (26)

0.06

89

(44)

* χ3-test; NHG: non-high grade; HG: high grade; BCS: breast-conserving surgery

which most likely reflects the introduction of the mammographie screening program
between 1987 and 1996.
Although, the proportion of patients initially and finally treated with breast-conserving
surgery increased, final mastectomy rates still were rather high (45% after 1999). Both
patients of younger age and those with high grade DCIS lesions were more often treated
with a mastectomy. The use of radiation therapy after breast-conserving surgery increased
during the study period, but, in the end, only 62% of patients treated with breast-conserv
ing surgery received radiation therapy after 1999.
The final rate in use of breast-conserving surgery in this population (53% after 1999) is
somewhat lower compared to recently reported data from the Surveillance, Epidemiol
ogy, and End Results (SEER) database (72% breast-conserving surgery rate in 1999).!I
Other recent population-based studies revealed similar rates in use of breast-conserving
surgery: 78% in the period 1995-1999 in Geneva and a 76% breast-conserving surgery rate
in the period 1998-2000 in Australia.22·24
Mastectomy as treatment for DCIS can be appropriate according to tumour character
istics (size, multifocality) or patient's preference.9 On the other hand, a high mastec
tomy rate could represent over-treatment of DCIS. 1 ' In the presented population, high
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grade DCIS lesions were more often treated with a mastectomy. However, no data were
available on tumour size or multifocality. Though, these tumour characteristics probably
have influenced surgical treatment. Patients of younger age were more often treated with
mastectomy and this finding has previously been described."·24 Because the nation-wide
mammographie screening program in The Netherlands is offered to women aged 50-74
years it could be possible that (at least a proportion of) patients of 50 years of age or
younger presented outside the mammographie screening program with clinical symptoms (palpable tumour, nipple discharge, or Pagets disease of the nipple). Therefore, an
explanation for relative high mastectomy rates could be that these patients had tumours
of larger size, and were not appropriate candidates for breast-conserving surgery.
The frequency in use of radiation therapy after breast-conserving surgery increased during time, especially after 1999.This is in concordance with the fact that, with the results of
the EORTC trial available, treatment guidelines in the Comprehensive Cancer Centre
East were updated and the use of radiation therapy recommended.18 Despite these recommendations, 38% of the patients treated with breast-conserving surgery did still not
undergo radiation therapy after 1999. On the other hand, controversy remains whether
all patients with DCIS should receive radiation therapy postoperatively25 In patients
with a favourable prognosis (older age (>6o years), low grade DCIS, small lesion size,
and adequate margin width of excision) radiation therapy could be omitted.2''28 In the
presented population, patients with high grade lesions were more likely to receive radiation therapy.
Another striking finding from this analysis is that 19% of patients ultimately underwent
an axillary staging procedure (of whom only 2 had tumour-involved lymph nodes). Furthermore, an axillary staging procedure was more often performed in younger patients.
Similar, the use of sentinel lymph node biopsy significantly increased after its introduction in 1996, and was performed in 20% of patients after 1999 and its use continued to
increase. This rate of axillary staging is comparable to data from Baxter et al. (15% axillary lymph node dissection in 1999)." Other population-based analyses on treatment of
DCIS showed axillary dissection rates between i6-i8%.2:!·24
Because DCIS does not invade beyond the basement membrane, lymphatic metastatic
spread does not occur, theoretically spoken.9 If nodal spread does occur, undetected areas
with micro-invasion within the in situ lesion are the most likely cause.29 In approximately
half of patients with large DCIS tumours (>5.5 cm) micro-invasive foci at mastectomy
have been found.29·30 However, in DCIS, prevalence of nodal metastasis is low (1-3%),
and if so, micro-metastases (<2 mm) are usually detected.3'·32 The clinical relevance and
prognostic impact of finding (micro) metastasis in the sentinel lymph node for patients
with DCIS is yet not clear.33
Based on the observation that in large DCIS tumours unexpected micro-invasive foci
can be found, guidelines for treatment of DCIS from the Comprehensive Cancer Centre
East recommend a sentinel lymph node biopsy for DCIS tumours of 5.0 cm or more.
Furthermore, if after a mastectomy an (micro) -invasive carcinoma is found, axillary
staging is indicated, but, sentinel lymph node biopsy cannot be performed.
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This is in concordance with the finding that sentinel lymph node biopsy was performed
more often in patients treated with a mastectomy. One explanation could be that these
patients had tumours of greater size and were, therefore, more appropriate candidates for
mastectomy. However, generally spoken, performance of any axillary staging procedure
29 31
in not indicated for a non-invasive disease like DCIS. ·
Our study has several limitations. First, the regional Cancer Registry collects no infor
mation on tumour size and multifocality of disease. As has been outlined, these clearly
are factors influencing treatment. Second, no data were available on margin status, an
important indicator of quality of surgical treatment and risk factor for recurrent disease.
Evidence-based guidelines are a useful clinical tool in treatment of cancer patients. But,
we showed that in the case of DCIS these guidelines are not followed in every patient.
Clearly, there can be reasons to treat patients outside the protocol. However, further re
search is necessary to evaluate why these guidelines are followed or not in treatment of
an individual cancer patient.
In addition, follow-up data were not available and no analysis on outcome of treatment
can be presented.
In conclusion, despite the presence of a guideline, we showed variability in treatment of
DCIS in a geographically defined region. Of DCIS patients in the age category invited
to the mammographie screening programme (50-69 years) 44% were treated with mas
tectomy, which could represent over-treatment. Furthermore, in this subgroup, 14% un
derwent an axillary staging procedure. Again, this may represent aggressive, unwarranted
treatment.29,31"33 In contrast, approximately one-third of patients treated with breast-con
serving surgery were not treated with radiation therapy after 1999, which may represent
under-treatment.
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bstract
background
Outcomes after different treatment strategies for ductal carcinoma in situ (DCIS) of the
breast were analysed for a geographically defined population in the East of The Netherlands.

methods
Sevenhundred-ninety-eight patients with a first diagnosis of DCIS in the period between January 1989 and December 2003 were included and their medical records were
reviewed. Survival rates for ipsilateral recurrences were calculated by the Kaplan-Meier
method and a multivariate Cox proportional hazards regression model was used to evaluate the prognostic significance of different variables.

results
The 5-year recurrence-free survival was 75% for BCS alone (237 patients) compared to
91% for BCS followed by radiation therapy (RT, 153 patients) and 99% for mastectomy
(408 patients, p<o.oi). Independent risk factors for local recurrences were treatment
strategy, symptomatically detected DCIS, and presence of comedo necrosis. Margin status reached statistical significance only for patients treated by BCS (hazard ratio 2.0,
95%-CI 1.1-4.0) whereas significance of other prognostic variables did not change.

conclusions
In a defined population outside a trial setting, RT after BCS for DCIS lowered recurrence rates. Besides the use of RT, a microscopically complete excision of DCIS is essential. This is especially true for patients with symptomatically detected DCIS and with
tumours which contain comedo necrosis, as these groups are at particular high risk for
recurrent disease.

introduction
Ductal carcinoma in situ (DCIS) of the breast is a heterogeneous, non-invasive disease
entity, which is generally considered as a precursor lesion for invasive breast carcinoma.1"3 The incidence of DCIS has dramatically increased due to the introduction of the
mammographie screening program.4·5 In The Netherlands, the breast cancer screening
program for women aged 50-69 years was gradually introduced in the period between
1987-1996 and, as with other countries, the incidence of DCIS has increased since then.6
Since breast-conserving therapy has been proved effective for invasive breast cancer, it is
recommended and widely used for DCIS as well.7'9 However, breast-conserving therapy
carries the risk of local recurrent disease. In the case of DCIS, approximately half of all
local recurrences after breast-conserving treatment are invasive carcinomas, which expose
a patient to the risk of metastatic disease and subsequent death.2·10"13
To date, four randomized clinical trials have been performed to evaluate the role of radiation therapy in reducing local recurrences after breast-conserving surgery in treatment of
DCIS.'4"" All four trials showed a reduction in the risk of developing a local recurrence
if adjuvant treatment with radiation therapy was given. Though, no effect of radiation
therapy on both distant recurrences and breast cancer-related mortality was found.'418
Although the beneficial effect of radiation therapy is well established, the foundation in
treatment of DCIS remains a microscopically complete surgical removal of the tumour.
Tumour-involved surgical margins indicate residual disease which probably will give rise
to recurrent disease, which cannot be prevented by radiation therapy.2·3·23"27
The aim of the present population-based study is to assess the risk of local recurrences
after different treatment strategies for DCIS and determine whether radiation therapy
decreased the risk of local recurrences. The influence of different patient and tumour
characteristics with recurrent disease was determined. We hypothesised that with the
adjuvant use of radiation therapy the rate of local recurrences will decrease.

latients and methods
The Cancer Registry of the Comprehensive Cancer Centre East (CCCE) is complete
since 1989. The cancer registry collects data on cancer from a geographically defined
population. The main source of notification is a national archive of pathology reports
from PALGA, the nation wide network and registry of histo- and cytopathology in The
Netherlands. This is completed with data from the National Discharge Registry. After
notification, data from these patients are extracted from medical files by trained registration clerks. Data collection is subjected to a national quality control system.
Presently, the CCCE is constituted of 8 hospitals: 7 regional hospitals and 1 university
hospital (institutes listed at the end of this report). In these 8 hospitals all patients are
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treated who are diagnosed with cancer and are living in the eastern part of The Netherlands.
Patients are treated with radiation therapy in 2 institutes: the Radboud University Nijmegen Medical Centre and the Arnhem Radiation Therapy Institute. Both institutes
participated in the EORTC 10853 tria^ which recruited patients between March 1986
and July 1996, and randomised between breast-conserving surgery only and breast-conserving surgery followed by radiation therapy. The exact number of patients participated
within the trial is not specified. The radiated dose delivered to the breast was 50 Gray
(Gy) and no boost dose of radiation was used.
Guidelines for treatment of DCIS in this region recommend a complete surgical excision with either a mastectomy or breast-conserving surgery when appropriate and the
standard use of adjuvant treatment, including radiation therapy, was not advised. This
guideline was updated in 1999 and the standard use of radiation therapy after breastconserving surgery was recommended.
Within the database of the Cancer Registry all breast tumours classified as 'in situ' in
the period between January 1989 and December 2003 were selected. Patients with a history of or a simultaneous invasive breast cancer and other malignancies (except for nonmelanoma skin cancer and in situ cervical carcinoma) were excluded. 888 patients were
considered eligible. 90 patients were excluded because their medical record was not available for review. Therefore, the study population consists of 798 patients.
Data from the Cancer Registry database have been previously analysed to assess trends
in diagnosis and treatment of DCIS over time.28 For the present analysis, a multicentre
review was performed and medical records of eligible patients were reviewed and all
available clinical, pathology, and follow up data was retrospectively collected.
The following items were noted: detection method (clinical diagnosis by presence of
a palpable mass, nipple discharge or Pagets disease of the nipple or mammographie
detection), mammographie appearance (calcifications, architecture distortion or both),
age at diagnosis, location of primary DCIS (inner quadrant, outer quadrant or central),
size of DCIS lesion (according to mammographie or pathology reports, if specified),
surgical treatment (including the performance of re-excision and the total number of
surgical procedures), use of adjuvant radiation therapy, pathology classification of the
DCIS lesion, and final margin status (negative, close (margin width of 1 mm or less), and
tumour-involved).
Follow-up started at the date of first surgical procedure and ended at the last visit at the
outpatient clinic. Local recurrences were defined as a carcinoma, both non-invasive and
invasive, anywhere within the treated breast.
Data were analysed with SPSS version 11.5 (SPSS, Chicago, IL, USA). The association
of clinical, pathologic, and treatment related variables was analysed using the Chi-square
test whereas for continuous variables Student's t test was used. Survival rates for ipsilateral recurrences and overall survival were calculated by the Kaplan-Meier method. Statistical significance of differences between survival curves of subgroups was calculated using
the log-rank test. A multivariate Cox proportional hazards regression model was used
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to evaluate the independent prognostic significance of variables known to influence the
risk for recurrent disease and for those variables with significant p-values in the univariate analysis. The hazard ratios and their 95%-confidence interval (95%-CI) are presented
with the variable considered best as baseline.
For all statistical analysis a p-value <o.o5 was considered to be statistically significant.

results
Table 1 lists patient, treatment, and tumour characteristic of the population. Median age
at diagnosis was 58 years (mean: 59 years, range: 23-91 years). Median follow-up time for
the entire cohort was 59 months (mean: 65 months, range: 0-189 months). Twenty-one
patients (3%) were followed for one month or less.
Of the study population of 798 patients, 237 (30%) were treated with breast-conserving
surgery only, 153 (19%) patients were treated with breast-conserving sur gery followed by
radiation therapy whereas 408 patients (51%) were treated with mastectomy. Nine patients underwent either adjuvant chemotherapy or hormonal therapy.
Histopathological grading of DCIS was specified for 496 tumours (62%) of which 247
lesions were classified as non-high grade (well and moderately differentiated or grade I
and grade II DCIS) whereas 249 lesions were high grade (poorly differentiated or grade

III DCIS).
Size of DCIS lesions was specified for 386 tumours (48%): median size was 15 mm (mean:
21 mm, range: 1-110 mm). Patients diagnosed by clinical symptoms had DCIS tumours
of greater size (mean 27 mm compared to 20 mm in patients with mammographicaUy
detected lesions, t-test, p=o.o7).
At the start of follow-up, margin status was noted for 783 patients of whom 702 (90%)
had surgical margins free of DCIS (an exact margin width was not specified). 48 patients
(6%) had close margins (<i mm) whereas 33 patients (4%) had tumour-involved margins at the start of follow-up. Of patients treated with breast-conserving surgery, margin
status was specified for 382 patients, of whom 61 (16%) had close or tumour-involved
surgical margins. The rate in use of radiation therapy after breast-conserving surgery was
similar for patients with margins free of tumour and those with close or tumour-involved
margins (39% and 41%, respectively, p=o.77).
During follow-up, 19 patients died due to non-breast cancer related causes and 113 patients developed a breast cancer-related failure in either the treated or contralateral
breast. Eighty-three patients developed recurrent disease within the treated breast, which
are thus considered as 'true recurrences' (table 2). Of these recurrent tumours, 39 (47%)
were invasive carcinomas. Median time interval from surgery to recurrent disease was 38
months (mean: 46 months, range: 5-159 months).The 5-year local recurrence-free survival
calculated according to the Kaplan-Meier method was 90% for all patients (table 3).
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table 1
Patient, tumour, and treatment characteristics of 798 patients with DCIS in the
East of The Netherlands in the period 1989-2003.
1

Characteristic

η

Age at diagnosis
<5o years
50-69
>7o years
Laterality
Left
Right

164

21

482

60

152

19

411

52
48

387

Location of DCIS
Inner quadrant
Outer quadrant
Central
Not specified
DCIS diagnosis
Nipple discharge, palpable mass or Paget's disease
Mammographie or MRI findings
Not specified
Definitive surgical treatment
Mastectomy
Mastectomy with axillary staging procedure
BCS
BCS with axillary staging procedure
Definitive treatment
Mastectomy
Mastectomy with RT
BCS with RT
BCS
Adjuvant therapy
Radiation therapy
Hormone therapy
Chemotherapy
No adjuvant therapy

Sh

%

,56

19

453

57

log
80

Η
10

242

30

543

68

13

2

266
142

33
18

351

44

39

5

398

10

50
1

153
237

19
30

163

20

7

I

2

I

626

78

table 1
Continued.

Characteristic
Grading of DCIS
Well differentiated 01 grade I
Moderately differentiated or grade II
Poorly differentiated or grade III
Comedo-type
Non-comedo-type
Not specified
Tumour size
<i5 millimetres
15-40 millimetres
>40 millimetres
Not specified
Re-excision performed
Yes
No
Final margin status
Negative
Close (margin width <i mm)
Positive (tumour-involved)
Not specified

η

%

95

12

152

249
i87
69
46

19
31
23
9
6

209

26

138
39

7

412

5
52

390
408

49
Si

702

88
6
4

48
33
"3

2

DCIS: ductal carcinoma in situ; BCS: breast-conserving surgery; RT: radiation therapy

Factors potentially related with local recurrent disease were compared and significance of
difference in recurrence-free survival was tested with the log-rank test (table 4). Outcome
of different treatment strategies is presented in figure 1: patients treated with breast-con
serving surgery only had a 5-year recurrence-free survival of 75% (61 recurrences in 237
patients), whereas patients who were treated with radiation therapy after breast-conserv
ing surgery had a 5-year survival rate of 91% (n recurrences in 153 patients).
Patients with close or involved margins had a lower recurrence-free survival rate com
pared to patients with surgical margins free of tumour (5-year recurrence-free survival
83% compared to 91%, p<o.oi).
The only histopathological variable significantly related to local recurrences in the uni
variate analysis was presence of comedo necrosis: tumours with necrosis had a 86% 5-year
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table 2
Characteristics of 83 patients with ipsilateral recurrent disease after treatment
of D C I S in the East of The Netherlands in the period 1989-2003.

Surgical treatment
Mastectomy
Mastectomy with axillary staging procedure
BCS
BCS with axillary staging procedure
Not specified

^
34
13
3

Adjuvant therapy
Radiation therapy
Hormone therapy
Chemotherapy
No adjuvant therapy
Not specified
Diagnosis of recurrent disease
Nipple discharge, palpable mass or Pager's disease
Mammographie or MRI findings
Not specified
Type of recurrent disease
In situ recurrence
Invasive recurrence

30
41

s

16
4
9

8

10

10

12

8
So
7

10

60
8

6

45
4«
7

44
39

53
47

37
40

BCS: breast-conserving surgery; MRI: magnetic resonance imaging

table 3
5-year disease-free survival rates for the entire cohort calculated with
the Kaplan Meier method.

Ipsilateral recurrences
Non-invasive
Invasive

«3
44
39

89.7
93-3
96.1

table 4
5-year ipsilateral recurrence-free survival rates by selected patient- and treatment characteristics.

Patients
(n)

Recurrences
(n)

5-year
recurrence-free
survival (%)

41
380

3

91.0

42

89.3

377

38

DCIS diagnosist
Mammographie
Clinical

538

59

242

21

89.5
90.3

DCIS gradef
NHG
HG

95
401

28

91.3
90.6

Presence of comedo necrosis
Yes
No

501

67
4

86.4

205

209

22

138
39

18

90.3
85.9

381
417

58

702

62

48

8

90.7
83.7

33

9

81.2

237

61

153
408

II

p-value*
0.67

<40 years
40-60 years
>6o years

Tumour sizef
<i5 millimetres
16-40 milimetres
>4i millimetres

0.53

0.77

0.48

4

Number of surgical procedures
1
>2

Final margin statust
Negative
Close (<i mm)
Positive

Treatment
BCS
BCS+RT
Mastectomy

25

83.8
94.4

<O.OI

II

75-1
90.6
98.7

* log rank; f excluding unknown values; NHG: non-high grade DCIS; HG: high grade DCIS; BCS:
breast-conserving surgery; RT: radiation therapy
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figure 1
Local recurrence-free survival for different treatment strategies (mastectomy, breastconserving surgery and radiation therapy (BCS+RT), and breast-conserving surgery
(BCS)) calculated with the Kaplan Meier method.
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Number at risk
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Cumulative events
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BCS

Cumulative events
Number at risk

1

00

table 5
Multivariate analysis of risk factors related to local recurrences in 684 patients.
1

Patients
(n)

Hazard
ratio

336

1.0

327
31

1.2

477
207

1.0

200

1.0

484

9-3

Age
>6o years
40-60 years
<40 years
DCIS diagnosis
Mammographie
Clinical
Presence of comedo necrosis
No
Yes

1.2

2.1

Final margin status
Free
Close/involved

619

1.0

65

1.8

Treatment
Mastectomy
BCS+RT
BCS

353
133

1.0

200

4-2
13.6

95%-CI

0.7-2.0
0.3-5.6

1.2-3.7

3·3-25·9

0.96-3.4

I
TS

1.7-11.2

6.4-29.0

CI: confidence interval; HR: hazard ratio; BCS: breast-conserving surgery; RT: radiation therapy

recurrence-free survival rate compared to 99% for tumours in which no necrosis was seen
(p<o.oi).
A multivariate analysis using the Cox proportional hazards regression model revealed
that method of diagnosis, presence of comedo necrosis, and treatment strategy remained
statistical significant prognostic factors for recurrent disease (all p-values <o.oi, table 5),
whereas age, size, and margins were not. Margin status was also a predicting factor for
recurrent disease, though it reached a borderline statistical significance only (p=o.o7).
However, when performing the same analysis excluding patients treated with a mastectomy, margin status was significant at multivariate analysis (hazard ratio 2.0,95%-CI 1.14.0) whereas significance of other prognostic variables did not change (data not shown).
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discussion
This population-based study presents differences in outcome after different treatment
strategies for DCIS in 798 patients and revealed independent prognostic factors for recurrent disease.
Treatment of DCIS by mastectomy results in excellent cure rates up to 99%, as in the
presented population." '' Therefore, based on patient's preferences or tumour characteristics (for example multifocality or a relatively large lesion within a small breast), mastectomy is still a potential treatment option.8 A randomised controlled trial to compare
mastectomy to breast-conserving surgery has never been performed, though, retrospective studies revealed no differences in breast cancer-related survival for both treatment
modalities.12·13·29
Four randomised clinical trials showed the value of radiation therapy in reducing the risk
of recurrent disease after breast-conserving surgery.'4'22 The NSABP B17 trial revealed
after a median follow-up of 90 months a 73% 8-year recurrence-free survival in women
treated by breast-conserving surgery alone compared to 88% in patients who also underwent radiation therapy.'6 The EORTC 10853 tT1!^ randomised patients with DCIS
lesions with a diameter up to 5 centimetres.'7"'9 After a median follow-up time of 10.5
years the 10 year local recurrence-free rate was 85% in the radiated group compared with
74% in patients treated by surgery alone.'9 The UK DCIS Trial included 1030 patients in
the analysis of the effect of radiation after local excision. After a median follow-up of
53 months, 6% of women treated with RT had developed recurrent disease compared to
14% of women treated breast-conserving surgery alone.20 The SweDCIS trial analysed
1046 patients treated by either breast-conserving surgery or breast-conserving surgery
followed by radiation therapy. The 5-year recurrence rate was 7% in the radiated group
compared to 22% in patients treated by surgery alone.2'·22
Our data confirm the beneficial effect of radiation therapy in preventing local recurrences: recurrence rate after 5 years for breast-conserving surgery only is 25% compared
to 9% for patients treated by surgery and radiation therapy (p<o.oi).
Despite the published beneficial results of radiation therapy after breast-conserving surgery, of 390 patients treated with breast-conserving surgery, 153 (39%) received radiation
therapy over the entire study period. This can be explained by the fact that the use of
radiation therapy was recommended in the regional guideline for treatment of DCIS
after 1999 only. We have shown previously that the number of patients receiving radiation therapy after breast-conserving surgery had increased significantly after that update:
7% before 1999 versus 62% after 1999.28 Furthermore, because institutes participated in
the EORTC trial, patients have been randomised to treatment with breast-conserving
surgery only. On the other hand, results from other recent population-based studies have
revealed that approximately half of patients treated by breast-conserving surgery were
treated by radiation therapy.9,30

(12

Besides the use of radiation therapy, several other risk factors are known to influence the
risk of local recurrence after breast-conserving surgery. Our data revealed that presence
of comedo necrosis is an independent risk factor for recurrent disease. This has been pre
viously reported from both retrospective series as well by the results from the NSABP,
1618 22
EORTC and SweDCIS trials.^· · *»
Margin status also has been reported as an important treatment-related risk factor for
2,3 23 27
recurrent disease. · " Clearly, tumour-involved surgical margins indicate that residual
DCIS is likely to be present. This is reflected by the finding that most tumours recur at or
near the initial tumour site and are clonally related to their primary lesions.2'3'23'27 In the
presented population, univariate analysis showed the importance of surgical margins free
of tumour, whereas in the multivariate analysis margin status was a prognostic factor for
recurrent disease only for patients treated with breast-conserving surgery.
The NSABP trial failed to find margin status as an independent risk factor for recurrent
disease although the authors stated that'excision of DCIS with free margins is advised.''6
In contrast, findings from the EORTC trial confirmed margin status as a risk factor for
recurrent disease.'8
However, margin status alone (i.e. tumour-involved or not) is probably not sufficient to
determine whether all DCIS has been removed or not. Margin status provides a twodimensional view only of a three-dimensional disease process. Therefore, the distance
between DCIS lobuli and the resection margin (margin width) is also a risk factor for
recurrent and, therefore, residual disease.23·25'26·34·35 Silverstein and coOeagues showed that
patients treated with excision and a margin width (distance between DCIS and the re
section margin) of ι mm or less had a 58% recurrence rate at 8 years. Furthermore, for
patients with a margin width of 10 mm or more, the local recurrence rate was 3% only, ir
respective of the use of radiation therapy.21'34 But, measurement of margin width is a timeconsuming, expensive process, and, in daily practice, margins are described as either clear
or tumour-involved, which is an insufficient parameter to determine whether residual
36
DCIS is present or not. The NSABP trial and the EORTC trial considered a margin
clear if the tumour was not transected, which could explain the finding that margin status
was not a risk factor for recurrent disease.,4',6 Similar, in our population histopathological
examination was performed in local histopathological departments. Extensive sectioning
of specimens was probably not performed, and, therefore margin width was not specified.
This could have underestimated the prognostic value of margin status.
Symptomatic detection of DCIS was also associated with an increased risk for recurrent
disease in our data as well in the analysis from the NSABP and EORTC trial.' 6 ' 8 This
could reflect an increased size of symptomatically detected tumours outside the mam
mographie screening program. It has been shown that the size of DCIS influences the
risk of residual disease and thereby the risk of recurrent disease. The smaller the tumour,
the less likely is the presence of residual disease.35'37'38
Another risk factor for recurrent disease is patient age. The EORTC trial revealed that
patients of younger age (<40 years) were at an increased risk of recurrent disease.'8 This
finding has been described previously in retrospective series.3'"43 In the presented popula-
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tion, however, age was not a significant risk factor. This could be attributed to a relative
small number of patients (41 patients of 40 years or younger) with a small number of
recurrences (n=3).
The aforementioned risk factors (comedo necrosis, margin status, method of detection
(i.e. t u m o u r size)) are combined by Silverstein and colleagues in the Van Nuys Prognostic
index, which also includes tumour grade.

44,45

In 2003 this classification system was u p 

4

dated and the variable 'age' was added. '' Goal of this classification system is to identify
certain subgroups of patients with D C I S w h o have an increased risk of local recurrences
and to aid treatment decision. Patients with a high score of prognostic risk factors re
vealed significant high recurrences rates whereas patients with a low score revealed sig
4

nificant lower recurrence rates. ' However, the validity of this classification system has to
be confirmed prospectively in large groups of patients.
In conclusion, findings from this population-based study underscore the beneficial effect
of radiation therapy in preventing local recurrences. Furthermore, the findings confirm
the value of radiation therapy in a cohort of patients outside a trial setting; however, some
patients have been randomised to one of the treatment arms of the E O R T C trial.
Radical surgery and adjuvant treatment by radiation therapy is of most importance for
patients with symptomatically detected D C I S and for those patients with D C I S tu
mours which contain comedo necrosis, as these groups are at particular high risk for
recurrent disease.
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residual disease after re-excision
for
tumour-positive
surgical
margins in both ductal carcinoma
in situ and invasive carcinoma
of the breast: the effect of time

chapter

6

abstract
background
To assess the effect of time on finding residual breast cancer in re-excision specimens after non-radical breast-conserving surgery for both DCIS and invasive breast carcinoma.

methods
Three-hundred-and-fifteen breast-conserving surgical procedures with tumour-positive
margins were retrospectively reviewed. The significance of association between the presence of finding residual tumour in the re-excision specimen and mean time interval was
calculated with Student's t-test. A multivariate logistic regression model was used to assess the independent relative risk of time on presence of residual tumour.

results
Residual tumour was found in 240 (76.2%) of the re-excision specimens. For primary
invasive carcinomas time was a risk-reducing factor for finding residual disease (OR 0.89,
95%-CI 0.82-0.98, p=o.oi). If invasive carcinoma was transected, the absence of residual
disease was significantly related with a longer mean time interval (OR 0.98, 95%-CI
0.95-0.99, p=o.04).

conclusions
An increased time interval between primary surgery and re-excision for tumour-positive surgical margins for invasive carcinoma is associated with a decreased incidence of
finding residual tumour. This could be explained by inflammatory responses after surgical trauma. For DCIS there was no influence of time on finding residual tumour, which
could be explained by a more protective microenvironment of DCIS or re-growth of
surviving malignant cells.

introduction
Since the introduction of mammographie screening for breast cancer the incidence of
ductal carcinoma in situ (DCIS) and small, lymph node negative invasive carcinomas
has increased.1'2 Breast-conserving therapy has proven to be a safe alternative treatment
for both patients with invasive and non-invasive breast cancer.3·4 But, breast-conserving
therapy carries the risk of local recurrence. Especially in treatment of DCIS, these recurrences are of a major concern: approximately half of the recurrent tumours are invasive
carcinomas, with thus a risk of distant metastases and subsequent death.5·6 Therefore, in
treating localised breast cancer a microscopically complete removal of the lesion is of
great importance as presence of tumour-involved margins is the most important factor
related to recurrent disease.7'9
A microscopically complete surgical removal of a non-palpable breast cancer however,
has to be performed with use of a localisation procedure without the guidance of a palpable mass. Though, surgeons' effort to excise the tumour completely, in daily practice
tumour-positive margins are frequently found and those patients are usually offered a
re-excision or mastectomy.10
This study was performed to assess the effect of time on finding residual breast cancer
in re-excision specimens after non-radical breast-conserving surgery for both DCIS and
invasive breast carcinoma. We hypothesised that with increasing time to re-excision the
frequency of finding residual tumour, either invasive or non-invasive, would decrease
which might be caused by inflammatory responses due to the surgical trauma within the
treated breast.

patients and methods
Female patients with tumour-involved surgical margins after a previous attempt of
breast-conserving surgery for DCIS and/or invasive breast carcinoma at our university
hospital in the period 1987-2003 were considered eligible. A tumour-involved surgical
margin was defined as tumour cells being transected at the inked margin of the excised
specimen.
Three-hundred-and-nine patients, of whom 6 had bilateral tumours giving a total of 315
breast-conserving procedures, were included for the present study.
All available clinical and histopathological data were retrospectively collected.
The time interval in days between the initial excision and re-excision was noted. If reexcision was performed during the initial operation time interval was scored as o days.
During the study period, time between initial and second surgery was randomly assigned and no specific protocols were used. Similarly, according to treatment guidelines,
during the interval between the procedures no systemic or local treatments have been
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given. The outcome measure was presence or absence of residual disease in the re-excised
specimen.
Histopathological examination and sampling of all the excisional biopsy specimens were
based on specimen X-rays of the whole and sliced specimens. Handling of the mastectomy specimens was based on the correlated radiographic and pathologic technique developed by Egan, which has been routinely performed in our pathology department for
many years." This method is described in detail elsewhere.12 The specimens were cooled
and sliced in serial sections with approximately 5-mm intervals. Radiographs were made
from the tissue slices. Suspicious lesions and randomly selected areas from each quadrant
and the nipple were sampled.
The significance of association between the presence of residual tumour in the re-excision
specimen and median time interval was calculated with the Student's t-test. A multivariate logistic regression analysis was performed to assess the independent association of
time on finding residual tumour. The relative risk of variables on finding residual tumour
is presented by odd ratios (OR) and their 95%-confidence interval (95%-CI).
For all statistical analysis a p-value <o.o5 or less was considered to be statistically significant.

results
Table 1 lists patient and tumour characteristics of the study population. Mean age at first
surgery was 53.5 years (median: 52 years, range: 26-93 years).
Initial tumours were an invasive breast carcinoma in 33 patients (10%), both invasive carcinoma and DCIS in 188 (60%) whereas only DCIS was presented in 94 patients (29%).
All patients had tumour-involved surgical margins, which were grouped by the histology
of transected disease: 148 tumours (47%) had DCIS transected, 62 tumours (20%) had
invasive carcinoma transected, whereas 105 (33%) had both DCIS and invasive carcinoma
at the resection margin.
All patients underwent a second surgical procedure: 78 patients (25%) breast-conserving
surgery and 235 patients (75%) a mastectomy. For 2 patients the type of second surgery
could not be specified.
Residual tumour was present in 240 (76%) of the re-excised specimens: invasive carcinoma only in 37 specimens, both invasive carcinoma and DCIS in 67, whereas in 136 only
residual DCIS was found.
The median time interval between the two procedures was 29 days (mean: 33 days, range:
0-202 days). Fifteen patients underwent an immediate re-excision (time interval o days).
A time interval of 60 days or more was found for 19 patients (13 of these patients had
a pure DCIS tumour). Distribution of time for the study population is presented in
figure 1. In patients with DCIS the mean time interval between primary and secondary
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table 1
Patient and tumour characteristics.

Characteristic

η

%

Clinical presentation initial tumour
Palpable tumour
Non-palpable tumour
Unknown

8ι
t56
7«

5°

Histology of the primary tumour
Invasive carcinoma
Invasive carcinoma and DCIS
DCIS

25
25

33

10

188

60

94

30

'27
62

S«

7
5

3

20

9

T-stage according to theTNM classification
I
2

3
4
unknown
Invasion of lymphatic vessels
Present
Absent

28
2

76

24

239

76

Type of re-excision
Breast-conserving surgery
Mastectomy
Type of re-excision not specified

78
235

75

2

0

Residual disease in re-excision specimen
Present
Absent

240

76

75

24

37
67
136

15
28

Histology of residual tumour
Invasive carcinoma
Invasive carcinoma and DCIS
DCIS

103

25

57
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figure 1
Distribution of time between initial surgery and re-excision for the entire study
population.
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excision was longer compared to patients with breast tumours which contained invasive
carcinoma: 43 days versus 29 days (t-test, p<o.oi).
In patients with no residual disease at re-excision, mean time interval between the procedures was 38.2 days compared to 31.7 days if residual disease was present (t-test, p=o.04).
Similar results were found after excluding patients with a time interval of 60 days or
longer (time interval in patients with no residual disease 31.2 days compared to 28.5 days
in patients with residual tumour (t-test, p=o.05).
A logistic regression model was used to assess the prognostic impact of time, type of
re-excision, and lymph vessel invasion on the dependent variable residual tumour. We
included lymph vessel invasion instead of histopathological grading, because this variable
was missing in approximately one-third of cases. In this overall model we found a borderline risk-reducing effect of time on finding residual tumour (OR 0.99, 95%-CI 0.981.00, p=o.o7). Performance of a mastectomy was the only significant predicting variable
in finding residual tumour (OR 1.83, 95%-CI 1.03-3.25, p=o.04).
Multivariate analysis which included the variable 'histology of primary tumour'(i.e. pure
invasive carcinoma, mixed invasive and in situ carcinoma, and pure DCIS) showed inter-

ior.

action with the variable time (data not shown). Therefore, we analysed the influence of
time on finding residual tumour for the 3 distinct types of primary breast tumours.
These analyses revealed that for only pure primary invasive carcinomas a shorter mean
time interval was associated with presence of residual disease (table 2). Median time
interval in this group was 15 days (range: 0-48 days). Multivariate analysis, correcting
for type of re-excision and lymph vessel invasion, confirmed time being associated with
a lower risk in finding residual tumour for invasive carcinomas (OR 0.89, 95%-CI 0.820.98, p=o.oi, table 3).
We also analysed the influence of time interval on residual disease for the 3 different sub
groups of margin involvement. Only if invasive carcinoma was transected, a longer time
interval (median time interval for this group was 25 days, range: 0-79 days) was inversely
related with residual disease, and, in multivariate analysis, time remained a significant
prognostic risk-reducing factor (OR 0.98, 95%-CI 0.95-0.99, p=o.04).
The effect of time on finding a specific type of residual disease (invasive carcinoma, in
vasive carcinoma and DCIS, and DCIS only) was also assessed. The multivariate model
showed that time was an independent risk-reducing factor on finding residual invasive
carcinoma (OR 0.91, 95%-CI 0.87-0.95, p<o.oi) whereas type of re-excision was not
(p>o.io, data not shown). Lymph vessel invasion was also an independent risk factor for
finding residual disease in this model (OR 5.58, 95%-CI 1.81-17.17, p<o.oi). The median
time interval for this group was 15 days (range: 0-57 days).

ω

discussion
This present study describes the effect of time on finding residual disease after re-excision
for tumour-involved surgical margins in both invasive breast carcinoma and DCIS. We
found that for invasive breast cancer and presence of invasive carcinoma at the resection
margin the likelihood of finding residual disease significantly declined with increasing
time interval between primary surgery and re-excision. From both analyses, comparable
OR's were found (0.89-0.98), which implies that the relative risk of finding residual dis
ease decreases with 0.10 to 0.02 per day. In some patients the delay between initial and
secondary procedure was up to 200 days. These outliers are not likely to have influenced
the results: the majority of these were patients with pure DCIS lesions.
Tumour-positive margins after breast-conserving surgery are associated with an increased
risk of local recurrence.7 '' Therefore, if tumour-involved margins are found at histopathological examination, a re-excision is performed. Residual disease is found in 30% to 65%
of re-excision specimens.'3'5 We found a slightly higher percentage of 77%, which can be
explained by the fact that we included patients with tumour-transected margins only and
considered patients with close surgical margins ineligible for the present analysis. For
DCIS, similar percentages of residual disease after re-excision are found.' 6 ' 8
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table 2
Univariate analysis of the association between time and presence of residual disease for the 3 types of primary breast tumours.

Histology of primary
breast lesion

n{%)

Residual
disease not
present (%)

Mean time
interval between
surgery (days)

Residual disease
present (%)

Mean time interval
between surgical
procedures (days)

p-value*

Invasive carcinoma

33 (10)

7(21)

30.0

26 (79)

13.0

<O.OI

Invasive carcinoma and DCIS

188 (60)

44 (23)

32-3

144 (77)

30.7

0.5s

DCIS

94(30)

24 (26)

S^-i

7° (74)

40.8

0.18

* Student's t-test

table 3
Multivariate analysis showing the relative risk of different variables in finding
residual tumour for primary invasive carcinoma only.

* regression analysis; OR: odd's ratio; CI: confidence interval

ω
Risk factors for finding residual disease after excisional biopsy for invasive carcinoma are
tumour-positive margins after first excision, tumour size, and high tumour grade.'5,I9':!0
For DCIS similar risk factors were found: if the amount of DCIS in the excised specimen is increasing and the closer the margins of the excision are, the more likely is the
presence of residual DCIS in the breast.21
These rather high percentages of residual disease after local excision found in literature
and confirmed by our data can be explained by the growth pattern of breast cancer. Hol
land and colleagues found residual disease at more than 2 centimetres distant from the
index tumour in 43% of mastectomy specimens.'2 Thus, even if breast cancer is excised
with a rim of 2 centimetres of normal breast tissue, residual disease could be left behind.
For DCIS it has been shown that most lesions involve a single ductal unit with multiple
22 24
foci of DCIS within that specific duct system. ' The gaps between DCIS foci within a
single duct system rarely exceeded 10 millimetres.22"25
To reduce the risk of local recurrence after breast-conserving treatment, adjuvant treat
ment with radiation therapy is recommended for both DCIS and invasive carcinoma.4·5
After a surgical trauma, an inflammatory response will take place. Numerous factors,
such as cytokines, are released and inflammatory cells are attracted to remove debris and
restore tissue organisation by formation of a fibrotic scar.26·27 It seems reasonable that
residual tumour cells will be involved in this process leading to subsequently elimination
of these tumour cells by this inflammation and tissue healing process.
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The relation of time between primary excision and re-excision has been previously evaluated. Wiley and colleagues investigated patients who underwent a re-excision for tumourpositive margins and revealed that presence of residual invasive carcinoma significantly
declined with a longer time interval between the initial and second procedure: residual
disease was present in 48% of the re-excised specimens if re-excision was performed
within one week compared to 20% if re-excision took place at more than seven weeks.'4
A correlation of time between interval and presence of residual DCIS was not found.'4
A similar analysis, performed by Nasir and colleagues confirmed these findings. Residual
disease (either invasive carcinoma, DCIS, or both) was present in 62% of patients compared to 33% in patients who underwent a re-excision in a second procedure (OR for
finding residual tumour at direct re-excision 1.91,95%-CI i.29-2.gi).;!8 Furthermore, in the
delayed re-excision specimens areas of fibrosis, fat necrosis and giant cell changes were
found, reflecting the results of previous inflammatory reactions.28
A striking question remains why the incidence of finding residual DCIS is not affected
by time. A possible explanation could be the architecture and growth pattern. DCIS is
a proliferation of malignant cells within the lumen of the mammary duct system without growth through the basement membrane.23 Thus, DCIS architecture resembles the
normal architecture of a ductal system and it is protected by a surrounding basement
membrane and stromal tissue. Supplying vasculature remains intact and this probably
protects malignant transformed cells from inflammatory tissue responses after surgery.'4
This finding probably reflects either the protective microenvironment of DCIS or regrowth of surviving malignant cells. This is important for treatment of patients with
DCIS or invasive cancer with inadequate removal of associated DCIS; it emphasises the
need of a microscopically complete removal with a sufficient margin of normal breast tissue. In addition, it is known that adjuvant radiation therapy after excision of DCIS can
not compensate for inadequate margins.25,29
Our study material has several limitations. We aimed to find a relation between time
interval and presence of residual disease. But, it is not known whether the presented
histopathological outcome, i.e. presence or absence of residual disease, has clinical implications by reducing recurrence rate. Though, tumour-involved margins have been clearly
shown to correlate with recurrent disease.7 ' Therefore, we do not recommend, based
on our findings and results reported by others that we should wait longer to re-excise
patients.
The explanation of our findings is speculative; we did not perform a histopathological
review in order to assess that hypothesis. This is a retrospective study, which is hypothesis generating and not hypothesis testing, and, therefore, could form a basis for future
research.
In summary, we have shown that an increased time interval between primary surgery
and re-excision for tumour-positive surgical margins for invasive carcinoma is associated
with a decreased likelihood of finding residual tumour. The clinical impact of this finding
is not clear yet, and future research is necessary. Therefore, a microscopically complete
removal of all tumour tissue remains mandatory in treatment of patients with malig-
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nant breast disease. The finding that for DCIS-positive margins no relation was found
between presence of residual tumour and time underlines the need for complete removal
of especially D C I S to prevent high rates of recurrences, of which half will be invasive
carcinomas.
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bstract
background
The value of magnetic resonance imaging (MRI) in diagnosis and size assessment of
ductal carcinoma in situ (DCIS) and DCIS with small (<io mm) invasive carcinoma was
evaluated.

methods
Fifty-four patients with DCIS and 12 patients with DCIS and small invasive carcinoma
were included. Mammographie (n=64) and MRI (n=22) images were retrospectively reviewed. Correlation coefficients were calculated to assess differences in size between imaging and histopathological examination.

results
Mammographie rate of detection for DCIS was 48/52 (92%) and 10/12 (83%) for DCIS
with small invasive carcinoma. MRI revealed 1 false negative case and rate of detection
for DCIS was 16/17 (94%).
Correlation of mammographie size with histopathological size was r=o.44 (p<o.oi) and
r=o.49 (p=o.03) for MRI. Mammography underestimated lesion size by 5 mm or more in
47% whereas with MRI size was adequately assessed in 43% and overestimated in 38%.

conclusions
DCIS can be visualised on MRI with high sensitivity, though tumour size can be overestimated.

introduction
Since the introduction of mammographie screening programs for breast cancer the inci
dence of ductal carcinoma in situ (DCIS) and DCIS with small invasive carcinomas has
1
increased dramatically. It has been estimated that ι out of 1300 screening mammographie
2
examinations in the United States results in a diagnosis of DCIS.
Recommended treatment of DCIS consists of a complete surgical removal of the lesion.3"5
However, a microscopically complete surgical removal of a screen-detected non-palpable
DCIS lesion has to be performed with use of a localisation procedure without the guid
ance of a palpable mass. Furthermore, mammographie estimates of DCIS size do fre
quently not correlate with the histological size.6 Therefore, tumour-positive margins after
surgical excision are a frequently encountered clinical problem and a large proportion of
patients is finally treated with a mastectomy to obtain a complete removal of the lesion.5
Magnetic resonance imaging (MRI) is a relative recently developed diagnostic tool for
the breast providing a three-dimensional view with a high sensitivity.7 For invasive breast
cancer, MRI is the most sensitive imaging method and has been shown to be accurate in
assessing both tumour size and multifocality.8"13
The role of MRI in diagnosis of DCIS is less well established. Though, it is likely that MRI
can assess size and extent of DCIS more effectively compared to mammography.10·14
Aim of the present study was to compare the value of MRI with conventional mam
mography in rate of detection of DCIS and DCIS with small invasive breast carcinoma.
It was hypothesised that MRI could evaluate the extent of DCIS more accurately and
thereby guiding surgery and decreases the need for re-operations. We also examined pos
sible correlations with imaging and histopathological features.

patients and methods
We identified 66 consecutive female patients with a histopathologically confirmed di
agnosis of DCIS, of who 12 showed small invasive carcinoma (<io mm), in the period
between January 1998 and February 2005. Preoperative histological core needle biopsy
was performed in 46 patients (70%).
The medical records, mammographie and/or MRI images of all 66 patients were ret
rospectively reviewed and all available clinical, radiological, and pathological data were
collected. We did not analyse results of breast ultrasonography.
Mammographie examination (Senographe 2000, GE Medical systems) constituted of
standard oblique and craniocaudal projections. Images were reviewed for presence of
abnormalities by microcalcifications, masses, or architectural distortions. The extent of
DCIS was measured in greatest diameter on the mammographie images.
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MRI studies were randomly performed and no specific criteria were used whether patients underwent a MRI or not.
MRI images were made at field strength of 1.5 Tesla (Symphony, Siemens) with the patient placed in a prone position with the breasts hanging in a double-breast coil. After
localizer images were made, a three-dimensional fast low-angle shot sequence (FLASH
3D, T R / T E 7.8 ms/4 ms, 256x256 matrix, FOV 340x170 mm) without use of a contrast
medium was performed. Thereafter, the FLASH 3D sequence was repeated 5 times after intravenous administration of contrast agent (0.2 mmol gadolinium per kilogram of
body weight). The subtracted FLASH 3D images were viewed on a Dynacad working
station (InVivo) and used for evaluation of both morphological and dynamic imaging
parameters (figure 1 and 2). Morphological pattern of lesions was classified as round or
oval, irregular or ductal. Enhancement was noted as heterogeneous or homogeneous.
Margins were categorised as regular, irregular or spiculated. Kinetic contrast-enhancement characteristics over time were classified as progressive, plateau, or washout. Criteria
for suspicious enhancement during time were defined as a signal increase followed by a
plateau or washout phase.
A senior radiologist (C.B.) experienced in reading breast images reviewed both mammography and MRI images without knowledge of the histopathological findings. Six patients
had their mammography performed outside our hospital and their mammographie images were not available for review. In the MRI group, mammographie images were missing in 2 patients. Data from these 6 patients were extracted from the radiology reports.
The results of both mammography and MRI were scored according to the Breast Imaging Reporting and Data System (BI-RADS) classification.'5 Categories were: category
1, negative; category 2, benign finding; category 3, probably benign finding, follow-up
requested; category 4, suspicious abnormality and category 5, highly suggestive of malignancy. For both mammography and MRI, BI-RADS category 1 and 2 were considered
as false-negative findings.
Histopathological examination and sampling of the excisional biopsy specimens were
based on specimen X-rays of the whole and sliced specimens. Handling of the mastectomy specimens was based on the correlated radiographic and pathologic technique developed by Egan, which has been routinely performed in our pathology department for
many years.16 This method is described in detail elsewhere.'7 The specimens were cooled
and sliced in serial sections with approximately 5-mm intervals. Radiographs were made
from the tissue slices. Suspicious lesions and randomly selected areas from each quadrant and the nipple were sampled. DCIS grade was scored as low (grade I), intermediate
(grade II), and high (grade III).'8 Presence and extent of small invasive foci were recorded.
The histopathological extent of DCIS was measured in greatest diameter. Margin status
was recorded as involved or not-involved. For those patients who underwent re-excision for tumour-involved margins, the extent of DCIS in the re-excised specimen was
recorded. Subsequently, the total tumour extent was assessed as the sum of sizes from all
excised specimens.
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figure 1a
A 51-year old woman presented with an abnormal mammogram, which showed microcalcifications within a spiculated density over a distance of 35 mm.

figure 1b
A subtracted FLASH 3D image of the same patient as in figure ia revealed an irregular
inhomogeneous enhancing mass of 36 mm. Enhancement kinetics showed a plateau phenomenon. At histopathologic^ examination a 15 mm grade III DCIS lesion was found.
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figure 2a
A 69-year old woman presented with an abnormal mammogram which showed microcalcifications within a density over a distance of 26 mm.

figure 2b
A subtracted FLASH 3D image of the same patient as in figure 2a revealed an irregular
inhomogeneous enhancing mass of 40 mm. Enhancement kinetics showed a washout
phenomenon. At histopathological examination a 30 mm grade III DCIS lesion was found.
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The mean size of DCIS, as measured with mammography, MRI, and histopathological
examination, was calculated and analyzed with paired t-tests. Lesion sizes as measured
by the different methods were categorized in groups by 5 mm (0-5 mm, 6-10 mm, etc). A
difference of 5 mm or less between size assessed on imaging and size at histopathological examination was considered as an adequate measurement. The Spearman correlation
coefficient was calculated to analyse the size assessment at mammography, MRI, and histopathological examination. A positive correlation between size at MRI and histopathological examination was assumed. The Chi-square test was used to assess differences in
detection on MRI and histopathological grading. For all statistical analyses a p-value of
<o.o5 was considered to be statistically significant.

results
Table 1 lists both patient and tumour characteristics of the study population. A small
invasive carcinoma within the DCIS lesion was found in 12 patients (18%), of whom 2
had grade II DCIS lesions and 10 had grade III DCIS. Median size of the invasive foci
was 2.7 mm (range: 0.1-7.0 mm).
The extent of DCIS measured at histopathological examination was specified in 60 cases
(91%): median size was 31 mm (mean: 39 mm, range: 2-135 mm). Mean size differed between non-high grade (grade I and grade II) and high grade DCIS lesions (grade III):
25 mm and 48 mm respectively (t-test, p<o.oi). DCIS with small invasive carcinoma (irrespective of histopathological grading) was of larger size compared to pure DCIS: mean
size 53 mm versus 35 mm (t-test, p=o.o6).
Mammography was available of 64 patients (52 DCIS lesions and 12 DCIS lesions with
small invasive carcinoma) and MRI of 22 patients (17 DCIS lesions and 5 DCIS lesions
with small invasive carcinoma). The number of high grade DCIS lesions differed in both
groups: 64% in the MRI group compared to 53% in other patients (p=o.4o). Results of
radiological examinations and BI-RADS classifications are presented in table 2.
On mammography, the majority of lesions (83%) presented with microcalcifications.
Forty-two lesions (66%) were classified as either 'suspicious' or 'highly suggestive of malignancy' according to the BI-RADS classification. A false-negative mammographie examination was found in 8 patients (12%): in 7 patients (11%) no abnormalities were seen,
whereas in one patient 3 mm microcalcifications were seen classified as 'benign'. These
false-negative cases consisted of 2 grade II, 3 grade III DCIS lesions, 1 DCIS lesion not
further classified, and 2 DCIS lesions with small invasive foci of 2 mm and 4 mm, respectively. Of these patients, 4 presented with clinical symptoms (3 with nipple discharge and
1 patient with a palpable tumour). Of the false-negative cases, 3 underwent MRI, which
showed a suspicious enhancing lesion in all. The rate of detection of mammography for
DCIS was 48/52 (92%) and 10/12 (83%) for DCIS with small invasive carcinoma.
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table 1
Patient and tumour characteristics of the study population.
I

I
Characteristic

η

%

Age at diagnosis
34-55 years
55-75 years

J9

59

27

41

20

30

41

62

3

5
3

DCIS diagnosis
Clinical symptoms
Mammography
MRI
Unknown

2

Location of DCIS
Inner quadrant
Outer quadrant
Central

12

18

}8

58

16

24

38
8

58

20

30

S

22

-4

57

4

II

Final treatment
Breast-conserving surgery
Mastectomy

29

44

37

56

Grading of DCIS
Grade I, well differentiated
Grade II, moderately differentiated
Grade III, poorly differentiated
Not specified

4

6

23

35
35
6

Preoperative histological core needle biopsy
DCIS
Not conclusive
Not performed
Re-excision performed
Breast-conserving surgery
Mastectomy
Axillary lymph node dissection

-Ì

4

DCIS with small invasive carcinoma
Present
Not present
Histopathological size of DCIS*
<iomm
10-20 mm
>20 mm

'excluding ç patients with unknown histopathological size
120

12

12

18

54

82

4
11

15
18

40

67

table 2
Mammographie findings and MRI findings.

Mammography

MRI

11=64 (%)

n=22(%)

Negative

7(")

i(5)

Benign finding

id)

0(0)

Probably benign finding

ID (l6)

2(9)

Suspicious abnormality

32 (50)

18 (81)

Highly suggestive of malignancy

10 (16)

i(5)

4(6)

0(0)

Unknown

MRI (n=22) showed an enhancing lesion in 21 cases (table 2). When compared to mammography, on MRI more lesions (19 lesions, 86%) were classified as either 'suspicious' or
'highly suggestive of malignancy'according to the BI-RADS classification. Two homogeneous enhancing lesions were classified as 'probably benign, follow-up requested' (a 6
mm grade II DCIS lesion and a 25 mm grade III DCIS lesion).
The only false-negative MRI case consisted of a 4 mm grade I DCIS lesion which showed
microcalcifications on mammography which were classified as 'probably benign, followup requested'. 16/17 DCIS lesions (94%) and 5/5 DCIS with small invasive carcinoma
(100%) were detected on MRI.
Table 3 presents results of size assessment by both imaging modalities compared to histopathological size. Lesion size on both mammography and histopathological examination was specified for 49 tumours and the correlation with histopathological size measurements was r=o.44 (p<o.oi). Adequate size assessment of mammography (i.e. difference
with histopathological size of 5 mm or less) was found in 27% (13 cases). Mammographie
size underestimated histopathological size by more than 5 mm in 47% of cases (median
underestimation: 22 mm, range: 6-65 mm).
On MRI the correlation with histopathological size was r=o.49 (p =0 - 0 3)· ^ n adequate
size assessment of MRI was found in 38% (8 cases). In contrast to mammography, his-

m
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table 3
Size assessment on mammography (n=49) and MRI (n=2i) compared to histopathological size.
1

Radiological size
assessment
Overestimation

Adequate
Underestimation

Difference between
histopathological and
radiological size

Mammography

n{%)

MRI
n(%)

>20 mm
II-20 mm
6-IO mm

SM

SM

3(i4)
i(5)
4(19)

0-5 mm

13 (27)

8(38)

6-10 mm
11-20 mm
>20 mm

SM

0(0)

4(8)
12 (29)

4(19)

3(6)

i(5)

topathological size was overestimated by MRI in 38% of lesions (median overestimation:
12 mm, range: 6-36 mm).
Size assessment in non-high grade and high grade DCIS lesions was compared. In
non-high grade DCIS the correlation of size on mammography with histopathological
size was r=o.30 and r=o.45 in high grade DCIS. The correlation of size on MRI with
histopathological size for non-high grade DCIS was r=o.24 and r=o.59 for high grade
DCIS. Though, correlation was increased in high grade lesions, none of these correlation
coefficients reached statistical significance.
To explore a possible effect of MRI on surgical treatment, we compared results of breastconserving surgery as reflected by margin status. Of patients who underwent MRI 50%
had tumour-involved surgical margins after first excision compared to 81% of patients
who did not had MRI (p=o.o2). In patients who underwent breast-conserving surgery,
mammography underestimated histopathological size in 9/24 patients (38%) whereas
MRI underestimated histopathological size in 5/15 patients (33%).
The mean number of operations for the entire population was 1.8 (median: 2, range: 1-4).
In the MRI group, mean number of operations was 1.5 compared to 1.9 in patients who
underwent mammography only (p=o.oi). But, final mean histopathological size in patients who underwent MRI and breast-conserving surgery was lower when compared to
other patients (30.2 mm versus 41.8 mm, p=o.i8).
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discussion
This retrospective study in a group of patients with a known diagnosis of DCIS and
DCIS with small invasive carcinoma was undertaken to investigate the value of MRI in
diagnosis and size assessment, with potential consequences for surgical treatment.
For DCIS, the most frequently used diagnostic tool remains mammography. On mammography, DCIS is detected by the presence of microcalcifications in the majority of patients.6·19·20 According to our data, 6/52 DCIS lesions showed no abnormalities on mammography. This is comparable to data from Holland et al.: 6 out of 59 DCIS tumours
were completely occult on mammography.6·20
On MRI, 21 lesions out of 22 lesions showed enhancement and the rate of detection was
94% (16/17) for DCIS lesions and 100% (5/5) for DCIS with small invasive carcinoma.
The results of DCIS detection are somewhat comparable to data reported by others: detection rates varies from 67% to 100% (table 4).8·2^27 Published detection rates for DCIS

table 4
Detection rate of MRI for DCIS and characteristics of false-negative cases.
1

Author [reference]

Detection
rate (%)

Histology of
false-negative
cases

Size of
false-negative
cases (mm)

Boetes et al. [8]

7/8 (88%)

No data

90

Gilles et al. [21]

22/24 (92%)

Comedo-type

12,20

Soderstrom et al.[22]

5/5 (100%)

Boetes et al. [23]

i3/i7(77%)

1 comedo and
3 non-comedo

2.5,10,40,50,100

Greenstein Orel et al. [24]

10/13 (77%)

Non-comedo

2,3,6

Westerhof et al. [25]

22/33 (67%)

5 comedo and
6 non-comedo

No data

Viehweget al.[26]

48/50 (96%)

Grade II, no data

No data

Neubauer et al. [27]

30/39 (77%)

8 non-high grade,
1 high grade

No data
1
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i 2 24

with small invasive carcinoma are scarce." - °· Gilles revealed data from 12 DCIS lesions
2
with micro-invasive foci: n (91.7%) were depicted on MRI. ' Others found detection
22 26
rates of 100% (6/6 and 28/28, respectively). ·
Enhancing lesions on MRI are more likely to be classified as 'suspicious' or 'highly sug
gestive of malignancy' according to the BI-RADS classification when compared to
mammography (86% versus 66%). This reflects the high sensitivity of MRI compared to
8 3
mammography. "'
The biological explanation of enhancement on MRI of malignant tumours is believed
to be the presence of tumour-induced angiogenesis. The increased density of microvessels will increase blood flow, thereby causing contrast enhancement. Furthermore, these
tumour-induced microvessels demonstrate structural abnormalities which give rise to
leakage of contrast medium. This causes characteristic contrast-enhancement kinetics
(plateau and washout phenomenon). 28 · 29
An increased amount of stromal microvessels has been shown for DCIS. 2 8 Gilles et al.
showed contrast enhancement in 34 of 36 DCIS lesions (of which 12 were micro-invasive
carcinomas) and demonstrated tumour angiogenesis in 34 lesions: 2 false-negative cases
demonstrated weak tumour angiogenesis in the stroma around the ducts involved by
DCIS. 2 1 Recently, the theory that angiogenesis may play an important role in contrast
enhancement has been confirmed.29
Though, DCIS can be visualised with MRI, false-negative results are still a problem
(table 4). In our population, a grade I DCIS lesion measuring 4 mm at histopathological
examination was not depicted on MRI. Histopathological grade could be an explana
tion: tumour angiogenesis is probably more prominent in high grade lesions and they are
thus more likely to be seen on MRI. 2 8 Size assessment of MRI for high grade DCIS was
indeed more accurate as refiected by the correlation coefficients (r=o.59 versus r=o.24),
but these correlations were calculated with a relative small number of lesions and reached
no statistical significance. False-negative cases are observed in both non-high grade and
high grade DCIS lesions as well in non-comedo and comedo lesions.8·21·23'27
Another factor influencing enhancement could be tumour size. Small lesion size with
subsequently less microvessel density can probably explain the absence of enhancement
or suspicious kinetics of enhancement. Though we showed the false-negative finding on
MRI was a small, 4 mm, DCIS lesion, size of false-negative findings reported in litera
ture ranged from 2 mm up to 90 mm.8·21'23·25
In order to investigate the value of MRI in assessment of the size of DCIS we compared
lesion size as measured on MRI with size measured at histopathological examination and
compared this with results of mammography. We considered histopathological size as
sessment as 'gold standard', because we used the extensive specimen handling protocol as
was described by others.6•'6·,7 This is of importance, because an exact size measurement of
DCIS at histopathological examination is difficult: three-dimensional studies of growth
pattern of DCIS showed that most lesions involve a single ductal unit with discontinu
ous growth of DCIS within that specific duct system.6·30·31 The gaps between DCIS foci
within a single duct are found up to 10 millimetres.30
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We showed that size estimates on mammography did correlate with histopathological
size (r=o.44, p<o.oi), but, mammography underestimated histopathological size by more
than 5 mm in 47% of cases. This is a well established finding. Size estimates based on
the extent of microcalcifications on mammography underestimates the histopathological
size.6,20 Similar results are found for invasive breast carcinomas.'2
Size on MRI did correlate with size measured at histopathological examination (r=o.49,
p=o.03) but it overestimated histopathological size in 38% of cases. Previous studies on
MRI and DCIS were focused towards morphology and contrast enhancement kinetics and data on size assessment are scarce.1'22 A study of Berg et al. revealed that MRI
overestimated the extent of disease in 6/12 DCIS lesions (50%).,J Gilles and colleagues
compared size measured on MRI with size at histopathological examination. MRI overestimated tumour size in 12/34 lesions (35%).2I In this population, 35% of lesions constituted of micro-invasive carcinomas and at histopathological examination mean tumour
size was 45 mm. In invasive breast carcinomas with surrounding DCIS, MRI has been
shown to overestimate the histopathological extent of the intraductal component in approximately 30%.13·14 But, others revealed that MRI underestimated histopathological size
of the intraductal component.8·" These findings can be in part explained by differences
in MRI technique (dose of contrast agent, slice thickness of images) and method of size
measurements at histopathological examination.
Prevention of local recurrences is the main issue in treatment of patients with DCIS.
Several factors are known to increase the risk of local recurrences. These risk factors (tumour grade, presence of necrosis, margin width, tumour size, and patient age) have been
combined by Silverstein in the University of Southern California/Van Nuys Prognostic
Index scoring system.'4 Of these variables, the margin of excision is the only factor the
surgeon is able to control. Therefore, accurate preoperative size assessment of DCIS is of
importance in reducing the risk of an incomplete excision.
To assess the value of MRI in guiding surgical treatment by accurate size assessment,
we compared the margin status after breast-conserving surgery as first operation with
patients who did not undergo MRI. Patients who underwent MRI had less frequent
tumour involved margins. Furthermore, patients who underwent MRI underwent fewer
operations compared to patients who only underwent mammography. But, tumours in
the MRI group were of smaller size, though differences reached no statistical significance
(P=o.i8). On the other hand, for invasive breast carcinoma, MRI has been shown to improve staging and thereby changing surgical planning.12·'5·'6
Our study has several limitations. First, with limited number of patients who underwent
MRI a well founded statistical analysis and firm conclusions cannot be made. Especially
with regard to the effect of MRI on treatment a cautionary note has to be made. We
assessed these findings retrospectively and did not explore whether findings on MRI
indeed influenced the treatment strategy of surgeons. Furthermore, as has been outlined,
tumours in the MRI group were smaller and are therefore more likely to be excised completely at first operation.
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In conclusion, this study clearly demonstrates that DCIS and DCIS with small invasive
carcinoma can be adequately visualised at MRI. We showed that tumour size measured
at MRI did correlate with histopathological size, but, in contrast to mammography, MRI
tended to overestimated tumour extent. MRI findings could decrease the risk of incom
plete excision and the need for re-operations, but with this small, retrospective review de
finitive conclusions cannot be made. Future investigations are necessary to reveal whether
MRI is a useful tool in guiding surgeons and optimize surgical treatment planning.
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abstract
background
Breast-conserving treatment of breast cancer with an extensive intraductal component
(EIC) is associated with DCIS-involved surgical margins and therefore an increased
recurrence rate. EIC is a non-palpable entity and its extent is frequently underestimated
on mammography. This study was undertaken to evaluate the accuracy of MRI in size
assessment of breast cancer with EIC.

methods
Twenty-three patients were identified and the mammography (n=2i) and MRI (n=23)
examinations were re-reviewed by a senior radiologist. Size at radiology was compared
with histopathologic^ tumour extent.

results
The rate of detection of mammography was 81% compared to 100% of MRI. The correlation of radiological size with histopathological size was r=o.20 in mammography (p=o.39)
compared to r=o.65 in MRI (p<o.oi). Mammography underestimated histopathological
tumour size in 62%. MRI images over- or underestimate estimate tumour size in 22%
and 30% of the cases, respectively). In tumours sized 50 mm or more, the accuracy of
both mammography and MRI declined and the extent of the majority of tumours was
underestimated (89% and 63%, respectively).

conclusions
Breast cancer with EIC can be visualised on MRI. Size assessment of MRI imaging was
more accurate compared to mammography. However, the accuracy of size assessment
decreased in larger sized lesions.

introduction
Breast-conserving surgery has become a standard therapy for early-staged, resectable
breast carcinomas.'An important factor in achieving local control and patient survival is
the adequacy of the excision. Patients with tumour-involved surgical margins have lower
overall survival rates compared to patients with completely excised breast cancers.2"4
It has been shown that breast-conserving treatment of breast cancer with an extensive
intraductal component (EIC) gives rise to a higher recurrence rate.5'7 These recurrences
are most likely due to the presence of residual ductal carcinoma in situ (DCIS). Holland
and colleagues have shown that primary breast tumours with EIC were more likely to
have residual DCIS anywhere in the remaining breast compared to invasive breast cancers without an EIC. 8
EIC is found in 30%-40% of all invasive breast carcinomas.7"9 Furthermore, EIC is a nonpalpable entity which makes a microscopically complete resection technically difficult.
This makes an accurate preoperative measurement of invasive breast cancer with surrounding DCIS mandatory in order to decrease the need of secondary interventions
because of tumour-involved surgical margins. Although DCIS can be visible on a mammography, its histological size is frequently underestimated.8,9
For invasive breast carcinoma, magnetic resonance imaging (MRI) has been shown to
accurately predict tumour size and multifocality with high sensitivity.10'5
The current study was undertaken to evaluate whether the size of breast carcinomas with
EIC can be accurately measured on MRI images.

patients and methods
We identified 23 female patients with a histopathologically confirmed diagnosis of an
invasive breast carcinoma and a DCIS component who underwent both a mammography and a MRI breast examination in the period between January 2000 and December
2004. MRI imaging was randomly performed and no specific criteria were used whether
patients underwent a MRI or not.
Patients with DCIS and micro-invasive carcinoma (size of invasive carcinoma of 1 mm
or less) were also considered eligible.
Tumours were considered EIC positive when DCIS was predominant lesion and when
DCIS was clearly extending beyond the infiltrating carcinoma.8
The medical records, mammographie and MRI images of all 23 patients were retrospectively reviewed and all available clinical, radiological, and pathological data were collected.
A senior radiologist (C.B.) experienced in reading breast images reviewed both mammography and MRI images without knowledge of the histopathological findings.
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MRI in size assessment of invasive breast carcinoma with DCIS

Mammographie examinations and MRI images were assessed for presence of abnormalities and the extent of the tumour was measured in greatest diameter on both the mammographie and MRI images. Mammographie and MRI imaging techniques have been
described elsewhere.16
The results of both mammography and MRI were scored according to the Breast Imaging Reporting and Data System (BI-RADS) classification.'7 Categories were: category
i, negative; category 2, benign finding; category 3, probably benign finding, follow-up
requested; category 4, suspicious abnormality, and category 5, highly suggestive of malignancy.
Histopathological examination and sampling of the excisional biopsy specimens were
performed in our pathology department and the procedures have previously been described.,8'I<, The histopathological extent of the tumour was measured as the total diameter of the intraductal component in which the invasive carcinomas were present. For
those patients who underwent a re-excision, the extent of the tumour within the re-excised specimen was recorded and added to the tumour size of the first excision.
Lesion sizes as measured by the different methods were categorized in groups by 5 mm
(0-5 mm, 6-10 mm, etc). A difference of 10 mm or less between size assessed on imaging
and size at histopathological examination is considered as an adequate measurement. The
Spearman correlation coefficient was calculated to analyse the size assessment at mammography, MRI, and histopathological examination.
The data were analysed with SPSS version 11.5 (SPSS, Chicago, IL, USA). For all statistical analyses a p-value of <o.o5 was considered to be statistically significant.

results
Table 1 lists patient and tumour characteristics of the study population. The median age at
diagnosis was 51 years (range: 28-68 years). Final treatment constituted of a mastectomy
in the majority of patients (91%). After definitive treatment, surgical margins were free of
tumour in 22 patients whereas in one patient the surgical margin was focally involved.
Preoperative mammographie examination was performed in all but two patients whereas
all 23 patients underwent MRI breast imaging. An example of a mammographie and
MRI image is presented in figure 1.
Mammographie images revealed abnormalities (defined as a BI-RADS classification 4 or
5) in 17/21 examinations (81%). On 2 mammograms (10%), no abnormalities were seen and
findings on mammographie exams of 2 other patients were classified as 'probably benign'
(1 patient with microcalcifications and 1 patient with a density). These last 4 exams (19%)
are thus considered as false-negative findings. The predominant mammographie findings
were microcalcifications with or without a density or an architecture distortion (62%).
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table 1
Patient and tumour characteristics of the study population (n=23).

Characteristic

η

Tumour diagnosis
Clinical symptoms
Mammography
MRI

S
ι6
2

Location of the tumour
Inner quadrant
Outer quadrant
Central

2

4

Preoperative diagnosis of histological core needle biopsy
DCIS
DCIS with invasive carcinoma
Not conclusive
Not performed

%

22

70
8

9
74
17

S

21

•4

61

2

9

2

9

I

17

74

2

5

22

3

I

4

Number of surgical procedures

Final treatment
Breast-conserving surgery
Mastectomy
Axillary staging
Sentinel lymph node biopsy
Axillary lymph node dissection
Sentinel lymph node biopsy followed by axillary lymph
node dissection
Grading of DCIS
Grade I, well diiferentiated
Grade II, moderately differentiated
Grade III, poorly differentiated
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2

9

21

91

IO

44

ΙΟ

44

3

13

ο

0

S

35

'5

65
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table 1
Continued

%

laracteristic
Grading of invasive carcinoma
Grade I, well differentiated
Grade II, moderately differentiated
Grade III, poorly differentiated

8
6
9

Percentage ETC
<5o%
50%-75%
>75%

5
6
12

IS
26

39

22

26
52

MRI: magnetic resonance imaging; EIC: extensive intraductal component

figure 1
Mammographie (left) and M R I (right) images of a patient with an invasive breast
earcinoma surrounded by a poorly differentiated D C I S .
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table 2
M R I findings of the study population (n=23).

Characteristic
Morphologic pattern
Round or oval
Lobulated
Irregular
Ductal
Segmental

m-

1
η

2
2

Enhancement
Heterogeneous
Homogeneous
Margins
Regular
Irregular
Spiculated
Kinetic contrast enhancement
Progressive
Plateau
Washout
Unknown*

9
9

4

ι?

7
8

30

23

ICO

ο

0

3
II

13
48

9

39

7

30
4

I

13

BI-RADS classification
4: suspicious abnormal ty
5: highly suggestive of nalignancy

%

35

2

57
9

9
Η

39
61

* MRI images of 2 patients were reviewed on a plain film MRI on which no kinetic contrast
enhancement could be assessed; MRI: magnetic resonance imaging

Data on tumour size assessment by ultrasound breast examination were available from
radiology reports in 10 patients. In these patients, ultrasound revealed no abnormalities
in 5 (50%) whereas in the other five patients a solid lesion was seen.
The specific findings on M R I exams are listed in detail in table 2. In two patients, M R I
images were available on plain films only. In these patients, therefore, no data on contrast
enhancement during time is presented. All M R I exams showed abnormalities which
after reviewing were classified as either 'suspicious' or 'highly suggestive of malignancy'
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table 3
Size assessment of invasive breast carcinoma with an extensive DCIS component by
mammography and MRI compared to histopathological size.

*Â difference ofio mm or less between size assessed on imaging and size at histopathological examination is considered as an adequate measurement; MRI: magnetic resonance imaging

according to the BI-RADS classification (score 4 and 5, respectively). Margins of the lesions on MRI were irregular or spiculated in the majority of tumours (87%).
Histopathological examination of the excised breast specimen revealed both invasive and
in situ breast carcinoma in all patients. Most tumours were composed of an area with in
situ carcinoma in which an invasive carcinoma was located. In 4 tumours (17%), the size
of the invasive carcinoma was 1 mm or less and these lesions were considered as microinvasive carcinomas. In 2 cases, the invasive tumour and DCIS were adjacently located
and in these lesions, the total tumour size was calculated as the sum of DCIS size and
invasive tumour size. Mean whole tumour size was 49 mm (median: 45 mm, range: 18-105
mm). The EIC accounted for 50% or more of the entire tumour size in 18 patients (78%,
table 1).
Table 3 and figure 2 present the results of the radiological size assessment by mammography and MRI compared to the histopathological size measurements. These findings
are expressed as underestimation, adequate measurement, and overestimation of the histopathological size.
The correlation of mammographie tumour size with histopathological size was r = 0.20
(p=o.39). For MRI size assessment, the correlation with histopathological tumour size
was r = 0.65 (p<o.oi).

n8

figure 2
Scatter diagram and the correlation of diameter on radiology with histopathological
size assessment.
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An adequate size measurement, defined as a difference between histopathological size
and radiological size of io mm or less, was found in 6 mammographie exams (28%) com
pared to 11 MRI exams (48%).
Mammography underestimated histopathological tumour size in the majority of cases
(13, 62%). In contrast, MRI images were equally like to over- or underestimate estimate
tumour size (5 and 7 patients, respectively).
In tumours sized 50 mm or less (n=i3), mammography accurately assessed histopatho
logical size in 39% whereas it underestimated size in 46% of the cases. On MRI, adequate
size was noted in 67% whereas tumour extent was overestimated in 27% of the patients.
In contrast, radiological size assessment was less accurate in tumours sized 50 mm or
more (n=8). Mammography underestimated histopathological size in 8g% of the cases.
On MRI size was accurately measured in 1 patient (13%) whereas the extent of the major
ity of tumours of was underestimated in 6 patients (75%).
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discussion
As breast conservation and prevention of recurrent disease are the main goals in treatment of early resectable breast cancer and as presence of an EIC is a risk factor for recurrent disease, it is important to reliably preoperatively identify the tumour extent.
This retrospective analysis on size assessment of invasive carcinoma with EIC revealed
that this type of breast tumours can be visualised on MRI. Furthermore, we found a significant correlation between tumour extent on MRI and the size measured at histopathological examination. Overall, size assessment on MRI was more accurately compared
to mammography. With larger sized tumours, however, the accuracy of MRI declined
and histopathological size was underestimated in approximately three-fourth of lesions.
Similarly, mammography underestimated histopathological size in 89% of larger sized
tumours.
Mammographie determination of the extent of DCIS and, therefore, EIC mainly depends on the presence of microcalcifications.'''20·21 However, mammographie estimates,
based on the extent of microcalcifications, frequently underestimates tumour size.8·9 Furthermore, mammography does not reliably demonstrate the extent of uncalcified DCIS.
This is supported by the results from the current analysis: the correlation between size on
mammography and histopathological tumour size did not reach statistical significance,
and, size was underestimated on mammography in 61% of the cases.
Enhancement of malignant tumours on MRI is based on the presence of tumour-induced angiogenesis. An increased density of microvessels will increase blood flow, which
causes contrast enhancement. Furthermore, tumour-induced microvessels demonstrate
structural abnormalities which lead to leakage of contrast medium. This causes the
characteristic malignant contrast-enhancement kinetics (plateau and washout phenomenon).22·2^24
An increased amount of stromal microvessels has been shown for DCIS." Gilles et al.
showed contrast enhancement in DCIS lesions and micro-invasive carcinomas and subsequently demonstrated tumour angiogenesis in enhancing lesions. Two false-negative
cases were found to exhibit weak tumour angiogenesis in the stroma around the ducts
involved by DCIS. 24
This makes MRI breast imaging able to detect both calcified and uncalcified
DCIS.16·2'·26
And, therefore, invasive breast cancer with EIC can be visualised on MRI breast imaging.
Reported sensitivity of MRI to detect invasive cancer with EIC differs between 66%ioo%.10·25"31 In the presented population, all invasive carcinomas with EIC were visible
on MRI. But, the study cohort presents a selected population; i.e., only patients with
breast carcinoma and EIC who underwent MRI breast imaging were considered eligible. Therefore, we only reported 'rate of detection' and did not calculate sensitivity and
specificity.
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The morphologic pattern of lesions on M R I were ductal or segmental in 15/23 (65%) lesions, whereas margin enhancement on M R I was irregular of spiculated in 20/23 (87%)
tumours. This probably reflects the extension of D C I S . This specific type of enhancement
of E I C has been reported by others as well.253'
Data on size assessment of breast carcinomas with E I C are scarce. Correlation coefficients
between M R I tumour size and histopathological extent reported differ between r=o.42
and r=o.87.27·28·31 This is in concordance with results from the presented study (r=o.65).
However, despite the significant correlation, overall, M R I both over- and underestimated
histopathological tumour size in 22% and 30%, respectively. Size overestimation of D C I S
by M R I has been previously described.16·26·'1 Overestimation of tumour extent can be due
to false-positive enhancement of normal breast tissue, fibrocystic breast, or adenosis.26·31
However, others reported underestimation of D C I S size on M R I images. 2 '· 30 Findings
from the present analysis indicate that, especially for larger sized tumours, M R I underestimates tumour size. A n explanation for this finding is that in extending D C I S a less
density of microvessels is present with subsequent absence of enhancement on M R I .
The clinical implications of our findings are not yet clear. However, it seems logically to
suggest that with better preoperative staging the incidence of tumour-involved surgical
margins will decrease. The accuracy of M R I in size assessment was better when compared
to mammography. However, especially larger sized tumours remain still a problem: neither mammography nor M R I were able to accurately predict histopathological tumour
size and underestimated tumour extent in the majority of patients.
In conclusion, this report shows that invasive breast cancer with E I C can be visualised on
M R I . In contrast to mammography, tumour extent measured on M R I correlates significantly with histopathological tumour size, but, tumour size is underestimated frequently,
which was most obviously seen in larger sized tumours.
Therefore, future research is mandatory to explore the value of M R I in breast cancer
with E I C .
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chapter 9

In chapter! a general introduction is given about DCIS and its treatment. DCIS is considered as a precursor lesion in the development of invasive breast carcinoma. At present,
the natural history of DCIS is not clear and it is not known which DCIS will progress
into an invasive breast carcinoma. This makes that all DCIS tumours are treated. Goal in
treatment is to excise DCIS with a low as possible risk of recurrent disease, as half of the
recurrent tumours are invasive carcinomas. The most important treatment-related risk
factors for recurrent disease are the presence of tumour-involved surgical margins and
the omission of radiation therapy after breast-conserving surgery.
In chapter 2 the quality of surgical treatment of 499 patients with 502 DCIS tumours in
the teaching hospitals and non-teaching hospitals that constitute the CCCMN region
in the period 1989-2002 was described. During this study period, attempts were initially
made to treat the majority of patients with breast-conserving surgery. But, in approximately half of these patients a second or third surgical procedure had to be performed
because of tumour-involved surgical margins. Finally, 65% of the patients were treated
by breast-conserving surgery. Another finding of this quality audit was that 16% of the
patients had tumour-involved or an unknown status of surgical margins after definitive
surgical treatment. Therefore, improvements of surgical care in treatment of DCIS are
to be made.
To evaluate the outcome after surgical treatment of DCIS without the use of radiation
therapy in the CCCMN region, a retrospective study presented in chapter 3 was conducted. After a median follow-up length of 51 months, the overall 4-year recurrence-free
survival rate was 87%. Half of the recurrent tumours were invasive carcinomas.
In patients only treated with breast-conserving surgery the 4-year recurrence rate was
17% compared to 7% for patients treated by a mastectomy. Independent risk factors for
recurrent disease in this population were patient age (<5o years) and treatment strategy
(breast-conserving surgery versus mastectomy).
In chapter 4 we evaluated the database of the Cancer Registry of the CCCE region in
order to explore differences in treatment of DCIS in the period 1989-2003. During this
period, the incidence of DCIS increased by 88%. Similarly, the rate of patients treated by
breast-conserving surgery increased significantly. However, 45% of the patients were still
treated with a mastectomy after 1999. Despite an increase in the use of radiation therapy
after breast-conserving surgery, 48% of patients treated with breast-conserving surgery
did not undergo radiation therapy after 1999. Similarly, one-quarter of all patients underwent an axillary staging procedure by either an axillary lymph node dissection or sentinel
lymph node biopsy.This study revealed that some patients with DCIS underwent aggressive treatment whereas others were under-treated. These findings underlined the need of
standardizing treatment of DCIS according to current guidelines.
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In chapter 5, the outcome of treatment of DCIS in 798 patients in the CCCE region
was presented. After a median follow-up time of 59 months, 10% of these patients had
developed a recurrent tumour within the treated breast of which approximately half were
invasive carcinomas. In patients treated only with breast-conserving surgery the 5-year
recurrence-free survival was 75%. In patients who received radiation therapy after breastconserving surgery the 5-year recurrence-free survival was 91% whereas in patients treated by mastectomy the 5-year recurrence-free survival was 99%. The differences in 5-year
recurrence-free survival were statistically significant.
Independent risk factors for recurrent disease were DCIS detected by clinical symptoms
and presence of comedo necrosis. In patients treated with breast-conserving surgery margin status also was an independent risk factor for recurrent disease.
This study demonstrated the value of radiation therapy in lowering recurrence rates in
patients treated with breast-conserving surgery. Furthermore, the importance of surgical
margins free of disease in treatment of DCIS with breast-conserving surgery is stressed.
Tumour-involved surgical margins after breast-conserving surgery are frequently found
in daily practice and in these cases a second surgical procedure is necessary. In chapter 6
we assessed the influence of time between the first and second operation on finding residual breast carcinoma in patients who underwent a second operations due to tumourinvolved surgical margins. In patients with primary pure invasive carcinoma, re-excision
specimens in which only invasive residual carcinoma was found, and initial specimens in
which invasive carcinoma was transected during the first operation time was a risk-reducing factor for finding residual disease (OR's varied between 0.89 and 0.98, p<o.05).
It was concluded that an increased time interval between primary excision of an invasive
breast carcinoma and re-excision is associated with a decreased incidence of finding residual tumour which could be explained by inflammatory responses after surgical trauma.
For DCIS, no such an association was found. This is important for treatment of patients
with DCIS or invasive cancer with inadequate removal of associated DCIS; it emphasises further the need of a microscopically complete removal of DCIS with a sufficient
margin of normal breast tissue.
In chapter 7, we evaluated the accuracy of MRI breast imaging in diagnosis and size
assessment of DCIS and DCIS with micro-invasive carcinoma. The rate of detection of
DCIS on mammography and MRI was comparable and both the size on mammography
and MRI were significantly correlated to histopathological size.
However, mammography underestimated histopathological size in approximately half of
lesions. In contrast, tumour extent was overestimated on MRI in 38%.
A similar analysis was performed in patients with invasive breast carcinoma with associated DCIS and its results were presented in chapter 8. Of 23 patients with invasive
breast cancer with an EIC mammographie and MRI images were reviewed and compared to histopathological findings. The rate of detection of mammography was 81%
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whereas MRI detected all tumours. The correlation between tumour size on MRI and at
histopathological examination was statistically significant. However, MRI images overor underestimated tumour size in 22% and 30% of the cases, respectively. In tumours sized
50 mm or more, the accuracy of both mammography and MRI declined and the extent
of the majority of tumours was underestimated (89% and 63%, respectively). It was concluded that breast cancer with EIC can be visualised on MRI. Size assessment of MRI
imaging was more accurate compared to mammography. However, the accuracy of size
assessment decreased in larger sized lesions.
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samenvatting en conclusies

Het doel van van het uitgevoerde onderzoek beschreven in dit proefschrift was om kli
nische, epidemiologische en radiologische aspecten van de diagnostiek en behandeling
van het ductaal carcinoom in situ (DCIS) van de borst te bestuderen.
In hoofdstuk ι werd een algemene inleiding gegeven over DCIS. DCIS wordt beschouwd
als een voorloper van borstkanker, het zogenoemde invasieve carcinoom van de borst.
DCIS wordt tegenwoordig ontdekt met de mammografie omdat er kalkspatjes (microcalcificaties) te zien zijn.
De behandeling van DCIS is primair chirurgisch en kan bestaan uit een borstsparende
operatie of het verwijderen van de gehele borstklier (ablatio mammae). Er is nooit een
verschil in overleving van patiënten tussen beide chirurgische behandelingen aangetoond.
Echter, een borstsparende operatie draagt het risico op recidiefziekte met zich mee. Een
recidief na borstsparende behandeling van DCIS is in de helft van de gevallen een invasief carcinoom.
Uit gerandomiseerde klinische trials is gebleken dat de kans op een recidief afneemt na
postoperatieve bestraling van de geopereerde borst.
Daarnaast is het in geval van een borstsparende behandeling van groot belang dat het
DCIS volledig wordt verwijderd. Omdat de meeste DCIS met mammografisch onderzoek worden ontdekt, gaat het vaak om relatief kleine en niet voelbare afwijkingen. Om
een excisie uit te voeren moet de chirurg gebruik maken van een röntgengeleid ingebrachte lokalisatiedraad. Daarnaast blijkt het zo te zijn dat met een mammografie de
microscopische grootte van DCIS regelmatig wordt onderschat. Tumor-positieve sneevlakken zijn een veel voorkomend probleem en vaak moet een tweede ingreep volgen om
de tumor alsnog volledig te verwijderen. Het belang van tumorvrije resectievlakken is
groot, het is de enige prognostisch belangrijke variabele die de chirurg in de hand heeft.
In hoofdstuk 2 werd de kwaliteit van chirurgisch handelen in de ziekenhuizen van de
Integrale Kankercentra Midden-Nederland (IKMN) in de periode 1989-2002 beschreven. Initieel werd geprobeerd om de meeste patiënten borstsparend te opereren. Echter,
vanwege tumorpositieve sneevlakken was voor ongeveer de helft van de patiënten een
tweede of derde ingreep noodzakelijk. Dit resulteerde erin dat uiteindelijk 65% van de
patiënten borstsparend werd behandeld.
Een andere uitkomst van deze kwaliteitsanalyse was dat in 16% van de patiënten de
uiteindelijke sneevlakken tumorpositief of onbekend waren.
Om de uitkomst van de chirurgische behandeling in de IKMN regio te evalueren werd
de studie beschreven in hoofdstuk 3 uitgevoerd. Postoperatieve bestraling werd tijdens
de studieperiode niet geadviseerd in deze regio.
Na een mediane follow-up duur van 51 maanden werd een 4-jaars recidiefvrije overleving
van 87% berekend. De helft van de recidieftumoren bestond uit invasieve carcinomen.
Er was een significant verschil in recidiefvrije overleving tussen patiënten die borstsparend werden behandeld en patiënten die een ablatio mammae ondergingen (respectievelijk 83% en 93%).
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Onafhankelijke risicofactoren voor het optreden van recidiefziekte in deze populatie waren
de leeftijd (<50 jaar meer recidieven) en de behandeling (borstparend versus ablatio).
Om verschillen in de behandeling van DCIS te vinden gedurende de periode 1989-2003
werd de database van de Kankerregistratie van het Integraal Kankercentrum Oost (IKO)
onderzocht. De resultaten werden beschreven in hoofdstuk 4. Gedurende de studieperiode nam de incidentie van DCIS met 88% toe. Tegelijk werden ook steeds meer
patiënten borstsparend behandeld. In de periode na 1999 bleek dat 45% van de patiënten
een ablatio onderging. Na 1999 werd in de behandelingsrichtlijnen van de IKO-regio
geadviseerd om te bestralen na borstsparende chirurgie. Echter, na 1999 werd ongeveer de
helft (48%) van de patiënten bestraald na een borstsparende operatie. Daarnaast werd bij
een kwart van de patiënten een okselstadiërende operatie (okselklierdissectie of schildwachtklierbiopsie) uitgevoerd.
Op grond van deze resultaten werd geconcludeerd dat, ondanks het bestaan van een behandelingsrichtlijn er verschillen zijn in de behandeling van DCIS. Sommige patiënten
werden agressief behandeld terwijl anderen werden onderbehandeld.
In dezelfde IKO regio werd door middel van een retrospectief onderzoek de uitkomst
van diverse behandelingen geëvalueerd en beschreven in hoofdstuk 5. Na een mediane
follow-up van 51 maanden had zich bij 10% van de patiënten een recidieftumor ontwikkeld. De 5-jaars recidiefvrije overleving was 75% voor patiënten die alleen behandeld
werden met een borstsparende operatie. In de groep patiënten die werden bestraald na
borstsparende chirurgie was de 5-jaars recidiefvrije overleving 91%. Patiënten die een
ablatio ondergingen hadden een 5-jaars recidiefvrije overleving van 99%. De verschillen
in recidiefvrije overleving waren statistisch significant.
Onafhankelijke risicofactoren voor het optreden van een lokaal recidief waren DCIS
tumoren die gediagnosticeerd waren met klinische symptomen en DCIS tumoren met
comedonecrose.
Uit deze studie werd geconcludeerd dat bestraling de kans op recidiefziekte na borstsparende chirurgische behandeling van DCIS verlaagd. Daarnaast werd benadrukt in
het geval van een borstsparende operatie het verkrijgen van tumorvrije sneevlakken van
belang is.
Tumor-positieve sneevlakken zijn een veel voorkomend klinisch probleem bij het borstsparend opereren van zowel DCIS als het invasieve mammacarcinoom. In het geval van
tumor-positieve sneevlakken volgt er een tweede operatie, waarbij het tijdsinterval tussen
de eerste en tweede operatie kan variëren. In hoofdstuk 6 werd in een groep patiënten
met tumor-positieve sneevlakken na excisie van DCIS of een invasief carcinoom het effect van het tijdsinterval tussen de eerste en tweede operatie op het vinden van resttumor
onderzocht. Uit deze analyse bleek dat in de groep patiënten met een puur invasief carcinoom zonder geassocieerd DCIS de kans op het vinden van resttumor afnam gedurende
de tijd. Dit zelfde bleek ook in de groep patiënten bij wie er invasief carcinoom in het
sneevlak aanwezig was en in die groep bij wie als resttumor alleen invasief carcinoom
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werd gevonden. De odd's ratio's voor deze drie groepen varieerden tussen de 0,89 en 0,98
en waren statistisch significant.
Een mogelijke verklaring voor deze bevinden is dat de ontstekingsreactie en het wondgenezingsproces die na een operatie plaats vinden achtergebleven tumorcellen opruimen.
In het geval van DCIS werd geen relatie tussen tijd en resttumor gevonden, wat opnieuw
het belang van een microscopisch volledige excisie onderstreept.
Omdat met mammografie de exacte grootte van DCIS niet betrouwbaar is te voorspellen,
werd in hoofdstuk 7 het gebruik van de MRI scan voor de diagnostiek en bepaling van de
uitgebreidheid van DCIS geëvalueerd. Het bleek dat DCIS met zowel de mammografie
als met MRI kan worden afgebeeld en gediagnosticeerd. Daarnaast was er een statistisch significante correlatie tussen de grootte van DCIS op MRI met de grootte van de
DCIS tumor bij microscopisch onderzoek. Op het mammogram werd de microscopische
grootte van DCIS in ongeveer de helft van de gevallen onderschat. Met MRI echter
werd de tumorgrootte overschat in 38% van de patiënten.
Een soortgelijke analyse werd verricht en beschreven in hoofdstuk 8 met een groep
patiënten met een invasief carcinoom en een uitgebreid gebied met DCIS rondom de invasieve tumor ('extensive intraductal component', EIC). Met mammografie werd 81% van
de tumoren juist gediagnosticeerd. Alle tumoren werden met MRI afgebeeld en er was
een statistisch significante correlatie tussen de grootte gemeten met MRI en de grootte
gemeten met microscopisch onderzoek.
Het bleek dat met MRI de grootte werd overschat in 22% en onderschat in 30%. Daarnaast bleek dat in het geval van invasieve carcinomen met DCIS die groter waren dan
50 mm de accuratesse van MRI minder werd en de grootte werd onderschat in 63%.
Er werd geconcludeerd dat invasieve mammacarcinomen met een uitgebreid gebied
DCIS rondom de tumor kunnen worden afgebeeld met MRI, maar dat de nauwkeurigheid van de bepaling van de afmeting van de tumor afneemt bij grotere tumoren.
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Stellingen behorend bij het proefschrift
'Surgical, epidemiological and radiological aspects in the diagm
and treatment of ductal carcinoma in situ of the breast'

DCIS is, in tegenstelling tot het invasieve mammacarcinoom, een puur chirurgisch ziektebeeld, (dit proefschrift)
Uit de bevinding dat veel patiënten een re-excisie moeten ondergaan vanwege
tumorpositieve sneevlakken blijkt dat het borstsparend opereren van DCIS nog
steeds een chirurgische uitdaging is. (dit proefschrift)
Theoretisch bezien, is een okselstadiërende ingreep niet noodzakelijk in de
behandeling van DCIS, (dit proefschrift)
Het nalaten van radiotherapie na een borstsparende operatie voor DCIS verhoogt de kans op een lokaal recidief. (dit proefschrift)
Het feit dat er minder resttumor wordt gevonden wanneer langer wordt gewacht met re-excisies na tumorpositieve sneevlakken na excisie van een invasief
mammacarcinoom is geen argument om wachtlijsten te laten bestaan,
(dit proefschrift)
Een MRI-scan maakt DCIS zichtbaar, de histologische grootte wordt, in tegenstelling met de mammografie, vaak overschat, (dit proefschrift)
Een chirurg is een dokter die kan opereren en weet wanneer hij dat beter niet
kan doen. (Th. Kocher)
Een arts die zich met homeopathie bezig houdt, is als een astronoom die horoscopen opstelt.
Ondanks de roep om marktwerking in de zorg zijn ziekenhuizen geen gewone
bedrijven: zelfs tevreden klanten komen niet graag terug.
Als iedereen het uitgangspunt "oog om oog" zou hanteren, zou de wereld
uiteindelijk blind zijn. (M. K. Ghandi)
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