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This guideline covers the entire path from screening and diagnostics to treatment and aftercare. 
Anything in this publication may be copied, saved in a digital data file, or published in any form or in 
any manner, be it digitally, mechanically (by photocopying), or by any other means, provided that it is 
not changed and that the source is cited (Breast Cancer Guideline, NABON 2012). 
 
Anyone can freely access guidelines under the copyright of IKNL (Comprehensive Cancer Centre the 
Netherlands) directly on the Oncoline and Pallialine websites or via one of its national guideline 
development groups. Commercial parties may link to these guidelines in their product information. 
However, commercial parties may not publish portions or summaries of these guidelines with their 
logo and/or under their name. 
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INTRODUCTION 

Approximately 14,000 women (and 100 men) are diagnosed with invasive breast cancer each year in 
the Netherlands, and about 1,900 have an in situ carcinoma. A woman's risk of having breast cancer 
over the course of her life is 12-13%. This means that breast cancer is the most common form of 
cancer in women in the Netherlands. Early detection, particularly via national breast cancer screening, 
combined with adjuvant therapy followed by locoregional treatment, improves the prognosis in women 
with breast cancer 
The guideline on Breast Cancer Screening and Diagnostics, published in 2000, was updated in 2007. 
In 2002, the first multidisciplinary National Breast Cancer Guideline was published, it was revised in 
2004, 2005 and 2006. In 2008 both guidelines were combined to Breast Cancer Guideline, which 2012 
revision is now effected. 

Objectives 

This guideline is a document with recommendations and instructions to support daily practice. The 
guideline is based on the results of scientific research and expert opinion, with the aim of establishing 
good medical practice. It specifies the best general care for women with (suspected) breast cancer 
and for those who are eligible for screening. The guideline aims to serve as a guide for the daily 
practice of breast cancer screening, diagnostics, treatment and aftercare. This guideline is also used 
in the creation of informational materials for patients, in cooperation with the KWF (Dutch Cancer 
Society). 

User guideline 

This guideline is written for all the members of the professional groups that have contributed to its 
development. They are listed in the Imprint. 

Guideline development group members 

A core group consisting of a radiologist, surgeon, pathologist, medical oncologist and radiation 
therapist began preparing for the revision of the breast cancer practice guidelines in 2009. A 
multidisciplinary guideline development group was formed in early 2010 to implement the revision. 
This group consisted of mandated representatives from all of the relevant specialisations concerned 
with breast cancer, plus two delegates from the BVN (Dutch Breast Cancer Society) (see list of 
guideline development group members). The benefits of such a multidisciplinary approach are 
obvious: not only does it best reflect the care, but it offers the greatest possible expertise for the 
guideline. In composing the development group, geographic distribution of the members, balanced 
representation of the various organisations and agencies concerned, and a fair distribution in 
academic background were taken into account as much as possible. 
 
The guideline development group received procedural and administrative support from IKNL 
(Comprehensive Cancer Centre for the Netherlands) and support on methodology from Bureau ME-
TA. Partial funding was obtained from SKMS (Quality Funds Foundation of Dutch Medical Specialists). 
This subsidy would not have been possible without the extensive assistance provided by the NVvR 
(Radiological Society of the Netherlands). 

Methods used by the guideline development group 

In developing this guideline, four clinical questions were formulated. These questions emerge from an 
inventory of clinical problems collected in the field from professionals, patients and patient 
representatives.  

1. What is the sensitivity, specificity, positive predictive value, negative predictive value and 
feasibility of MRI in addition to mammography, rather than mammography alone, for women 
with an increased risk of breast cancer due to family history? 

2. For patients who have undergone breast-conserving therapy (BCT), what are the differences 
in local control, cosmetics and survival between hypofractionated radiation therapy regimens 
and the current (long-term) radiation therapy regimens? 

3. For patients with (sub-) micrometastasis in the axillary sentinel lymph node, what are the 
differences in locoregional control and survival when adjuvant systemic therapy or regional 
treatment of the axillary region is used versus when it is not used? 

4. For patients with an invasive breast tumour (5-30 mm) and at most 3 lymph node metastases, 
what new forms of risk profiling ï as opposed to the traditional prognostic factors such as 
tumour size, lymph node status and  grade of tumour differentiation ï influence the choice of 
whether or not to start adjuvant therapy, and does this differ in patients under age 50, between 
ages 50 and 70, and over age 70? 

http://orde.artsennet.nl/kwaliteit/SKMS.htm
http://www.radiologen.nl/
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With the help of the ME-TA information specialist, the guideline development group searched the 
medical literature for answers to these clinical questions, using established selection criteria. A 
description of the literature searches is given in the appendices at www.oncoline.nl/breastcancer. The 
guideline development group members selected the literature they found for relevance, and evaluated 
the quality and contents. The results of individual searches were compiled and summarised in 
evidence tables. 
Aside from answering the clinical questions, subgroups have updated the guideline by subject, based 
on current evidence. The experts from the guideline developmental group were consulted regularly in 
this process. 
 
The guideline development group formulated the final version of the guideline taking into consideration 
the results of discussions and comments gathered from a widely disseminated, nationwide written 
request for comments on the draft guideline. 

How this guideline is organised 

A revision of an existing guideline consists of revised and updated text. Revised text is new text based 
on an evidence-based review of the medical literature; updated text is the old guideline text which has 
been edited by the experts without performing a review of medical literature. Each section of the 
guideline states what type of revision has taken place. Each chapter of the guideline is structured 
according to a set format, given below. The purpose of this is to make the guideline transparent, so 
that each user can see on what literature and considerations the recommendations are based on. 

Description of the literature 
To the greatest extent possible, the answers to the fundamental questions (and therefore the 
recommendations in this guideline) were based on published scientific research. The articles selected 
were evaluated by an expert in methodology for their research quality, and graded in proportion to 
evidence using the following classification system: 
 
Classification of research results based on level of evidence 

A1 

Research on the effects of diagnostics on clinical outcomes in a prospectively 
monitored, well-defined patient group, with a predefined policy based on the test 
outcomes to be investigated, or decision analysis research into the effects of 
diagnostics on clinical outcomes based on results of a study of A2-level and sufficient 
consideration is given to the interdependency of diagnostic tests. 

A2 

Research relative to a reference test, where criteria for the test to be investigated and 
for a reference test are predefined, with a good description of the test and the clinical 
population to be investigated; this must involve a large enough series of consecutive 
patients; predefined upper limits must be used, and the results of the test and the "gold 
standard" must be assessed independently. Interdependence is normally a feature of 
situations involving multiple diagnostic tests, and their analysis must be adjusted 
accordingly, for example using logistic regression.  

B 
Comparison with a reference test, description of the test and population researched, 
but without the other features mentioned in level A. 

C Non-comparative trials 

D Opinions of experts, such as guideline development group members 

 

Conclusions  
Based on the medical literature, one or more relevant conclusions are made for each section. The 
most important literature is listed according to the level of evidential strength, allowing conclusions to 
be drawn based on the level of evidence. All the medical literature included in the conclusion is 
described in the bibliography. 
 
Classification of conclusions based on literature analysis 

1 Based on 1 systematic review (A1) or at least 2 independent A2 reviews.  

2 Based on at least 2 independent B reviews 

3 Based on 1 level A2 of B research, or any level C research 

4 Opinions of experts, such as guideline development group members 

 



 9 

Other considerations 
Based on the conclusion(s), recommendations are made. However, there are other considerations 
that contribute to formulation of the recommendation besides literature evidence, such as safety, the 
patients' preferences, professional expertise, cost-effectiveness, organisational aspects and social 
consequences. The other considerations are mentioned separately. In this manner, it is clear how the 
guideline development group arrived at a particular recommendation.  

Recommendation 
The final wording of the recommendation is the result of the scientific conclusion, taking into account 
the other considerations. The purpose of following this procedure and drawing up the guidelines  
in this format is to increase transparency. 

References 
An alphabetical list of literature references can be found at the end of the guideline. 
 
All draft texts have been discussed by the guideline development group. 

Implementation 

Feasibility has been taken into account in developing the guideline. This included attention to factors 
that could promote or hinder putting the advice into practice. Examples include the implementation of 
an analysis of problems, the multidisciplinary composition of the guideline development group, and 
making active use of support from the guideline development group members. Presenting the draft 
guideline to the field and communicating what, if anything, is being done with the responses, also 
promotes implementation. In this manner, a guideline has been developed that answers current 
questions in the field. 
The guideline is distributed widely and is available in digital form on the Oncoline web site 
(www.oncoline.nl/breastcancer). The guideline may also be brought to the attention of a wider 
audience in other periodicals or continuing education sessions, for example. To promote use of the 
guideline, we recommend that the regional tumour working groups and group practices, as well as 
scientific and professional organisations, repeatedly bring the guideline to the attention of their 
members. Any problems that may arise in using the guidelines can then be discussed and, when 
appropriate, submitted to the national guideline development group, as it is a "living" guideline. If 
desirable, parts of the guideline can be made more explicit by formulating regional additions or 
translation to the local situation in departmental and/or hospital protocols. 
In principle, indicators are determined during development of the guideline that can be used to monitor 
implementation of the recommendations. Via a documentation project, these indicators can then be 
used to determine the extent of compliance with the guideline. The information from the 
documentation project becomes input for the revision of the guideline. 

Conflicts of interest 

Partial funding for the guideline revision was obtained from the Society of Dutch Medical Specialists in 
the framework of the SKMS. IKNL sponsored some of the cost. On two occasions, as well as at the 
beginning and end of the process, all of the members of the guideline development group were asked 
to fill out a statement of potential conflicts of interest, in which they stated their relationship with the 
pharmaceutical industry. A list of these statements of interest can be found in the appendices. 

Updating/living guideline 

The national Breast Cancer guideline 2012 is a living guideline, in other words there is no standard 
term of revision. NABON continually watches at new developments and clinical problems in the areas 
of screening, diagnostics, treatment and aftercare, and whether this requires an update.  
 

http://www.oncoline.nl/breastcancer
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Screening 

Screening may be done using breast self-examination, clinical breast examination, mammography, 
ultrasound or MRI. If screening is to be effective, at a minimum the following conditions must be met: 

¶ The cancer must occur often enough in the population being screened. 

¶ The chance of detecting cancer using the screening method must be great enough (high enough 
prevalence). The number of false-positive and false-negative results must be limited as much as 
possible (high sensitivity and specificity). 

¶ There must be a great enough chance of improving the prognosis by treating the cancer that was 
detected by screening. 

1.1 Screening methods 

1.1.1 Regular breast self-examination as a screening method 
Four systematic reviews have evaluated screening by means of regular breast self-exam [Kösters, 
2003; Weiss, 2003; Elmore, 2005; Nelson, 2009]. In addition, there are both prospective and 
retrospective cohort studies comparing regular breast self-exams as a screening method with not 
performing them, and comparing cancers that are found by women themselves with those that are not.  
Women can detect pre-symptomatic breast cancer by performing regular breast self-exams. This does 
not lead to a reduction in mortality, however. After analyzing the results of two large RCTs from St. 
Petersburg, Russia and Shanghai, comparing one group of women who were given extensive training 
in how to perform regular breast self-exams with another group of women who were not advised to, 
the Cochrane review by Kösters (2003) found that the average tumour size was the same, as was the 
rate of death from breast cancer. Women who perform regular breast self-exams have a greater 
chance of having unnecessary breast surgery for a benign condition. This has been confirmed by 
other comparative studies. [Elmore, 2005; Weiss, 2003; Humphrey, 2002; Nelson, 2009]. This is one 
reason that the US Preventive Services Task Force no longer recommends instructing patients to 
perform regular breast self-exams [USPSTF, 2009].  
On the other hand, the percentage of cancers detected because they are palpable is still significant. In 
a retrospective study of 41,427 diagnostic mammograms, Barlow (2002) found that when a breast 
lump was felt by the woman herself, the sensitivity of the mammogram increased. The percentage of 
cancers was larger in this group than when there was no self-detected lump: 72.2% versus 48.4%. In 
other words, an abnormality felt by the woman herself is positively associated with an actual mass 
being present. This has been confirmed in multiple studies and applies in particular to the palpable 
abnormality, not to other symptoms such as nipple discharge, local pain, etc. [Kavanagh, 2000; 
Lumachi, 2002; Aiello, 2004]. The specificity is adversely impacted, however, especially in the young 
age groups, due to a relatively small chance of breast cancer compared with a much greater chance 
of benign abnormalities [Thomas, 2002]. 
Furthermore, Barlow's test results (2002), cannot be traced back exclusively to mammography, 
because additional ultrasound was performed when indicated, which is also daily practice in the 
Netherlands. 
Women who have undergone breast-conserving therapy (BCT) for breast cancer form a separate 
group. The locoregional recurrences that develop are found just as often by the woman herself as they 
are by clinical breast exams and mammograms [Orel, 1992; Elkhuizen, 1998]. 
 
Conclusions 

Level 1 

Breast cancers detected through regular breast self-examination have no better 
prognosis than breast cancers detected by other means. 
 
A1 Kösters 2003, Elmore 2005, Weiss 2003, Nelson 2009 

 

Level 1 

A self reported lump by the woman is positively associated with an actual mass being 
present. 
 
A2 Barlow 2002, Lumachi 2002, Aiello 2004 

 

Level 1 
The sensitivity of the mammogram increases for a self reported lump by the woman, but 
the specificity decreases, especially in very young women. 
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A2 Barlow 2002, Kavanagh 2000, Thomas 2002 

 
Other considerations 
The finding that regular breast self-exams have no value as a screening method has caused 
confusion. In general, knowledge of one's own body is seen as positive (breast awareness)and can be 
propagated. Questions, women ask their doctors, the breast cancer team, and patient organisations, 
etc., about how and why to do breast self-examination should be answered likewise .  
Regular breast self-examination is not recommended, but that does not mean that palpable 
abnormalities and any other symptoms found by a woman at any given moment should not be taken 
seriously. The potential presence of a palpable abnormality causes worry, so it should be investigated 
regardless of the woman's age or risk profile. If the finding is not clearly benign, additional imaging 
should be done and low threshold referral to a breast outpatient clinic is recommended. 
Women at screening age should be told that a lump is a reason for further imaging and that screening 
is not suited to this. What must be avoided is having the symptomatic woman feel unjustifiably 
reassured by screening. 
 
Recommendations 
Regular breast self-exams are not recommended as a method for reducing mortality from breast 
cancer. 
 
A woman's request for information and explanations with regard to breast self-exams and with regard 
to self reported lumps should always be honored; it is very important to reassure young women who 
are worried. 
 
In each case it must be decided whether a palpable abnormality found by the woman herself qualifies 
for imaging or referral to a breast cancer clinic. 

1.1.2 Clinical breast examination as a screening method 
The same four systematic reviews that evaluated screening by periodic breast self-exam also 
assessed screening by clinical breast exams [Kösters, 2003; Weiss, 2003; Elmore, 2005; Nelson, 
2009]. Barton conducted a meta-analysis of clinical breast examinations in 1999. Besides these, there 
are cohort studies comparing clinical breast examination to imaging techniques, in particular 
mammography, as screening methods. The CNBSS-2 study [Miller, 2000] is an RCT with clinical 
breast examination as one of the study arms. Especially in the large studies, clinical breast 
examination is performed by trained health care staff. One of the differences between breast self-
examination and clinical breast examination is the quality standards that can be placed on clinical 
breast examination. Studies indicate that a good clinical breast examination requires training and 
takes time, at least several minutes. When these conditions are met, no difference in quality is 
reported between the results from doctors and from other health care staff [Coleman, 2001]. Kösters 
(2003) is less clear with respect to clinical breast examination than breast self-examination. 
In studies, the sensitivity and positive predictive value are limited. Feigin (2006) describes a 
retrospective study on the role and costs of clinical breast examination by nurse practitioners 
compared with mammography in 60,027 asymptomatic women. Without clinical breast examinations, 
3% of cancers would have been missed. The costs were over $122,000 per cancer found.  
The results are highly dependent on the composition of the population. In the prospective study 
conducted by Oestreicher (2005) in 61,688 asymptomatic women of age 40 and older, the mean 
sensitivity was 4% and was highest in women between the ages of 50-59 with dense breasts (6.8%) 
and lowest in women between the ages of 50 and 59 with adipose breasts (1.8%). 
In an observational study, Chiarelli (2009) compared screening units where only mammography was 
performed with screening units in which mammography and clinical breast examination were 
conducted. In the latter group, 4 more cancers were found in 10,000 women, compared to 219 false-
positive findings. 
Similarly, very few additional cancers are found when women at high or very high risk are screened 
using clinical breast examination in combination with mammography and MRI [Warner, 2004]. These 
studies contain relatively small populations. In the MRISC screening study [Rijnsburger, 2010] the 
sensitivity is 20.6%. Out of 98 breast cancers, 3 were exclusively detected using clinical breast 
examination. At 10.3%, the positive predictive value is slightly better than that of mammography 
(8.5%) and MRI (7.7%).  
 
Conclusions 
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Level 1 

Clinical breast examination combined with mammography for breast cancer screening 
has a low sensitivity and a high percentage of false-positive findings, and is therefore 
not cost-effective. 
 
A1 Nelson 2009 
A2 Oestreicher 2005, Chiarelli 2009 
B Feigin 2006, Elmore 1998, Bobo 2000, Elmore 2005, Pisani 2006 

 

Level 3 

In women with an increased risk of breast cancer, the number of false-positive palpation 
findings is slightly more favorable than with mammography and MRI. 
 
A2 Rijnsberger 2010 

 
Other considerations 
Clinical breast examination, which can detect presymptomatic cancers, is an integral part of every 
consultation for women with breast pathology. This method can be used as a screening method in 
areas of the world where screening mammography is unavailable. However, regular clinical breast 
examination in addition to imaging as a selected screening method is not cost-effective in the general 
population of the Netherlands. 
 
Recommendations 
Clinical breast examination is part of the consultation. 
 
Clinical breast examination is indicated when there are symptoms and when palpable abnormalities 
are found by the woman herself during a self-exam.  
 
For women in the general population without a history of breast cancer, clinical breast examination as 
a screening method in addition to imaging has very limited added value for finding a primary breast 
carcinoma, and is therefore not recommended. 
 
Clinical breast examination in women who are screened outside the national breast screening 
programme has limited added value.  

1.1.3 Screening by mammography 
Mammography is the only screening method with a proven cost-effective reduction in mortality, 
particularly in women between the ages of 50 and 75 [de Koning 2003, Otto 2003, Groenewoud 2007]. 
In a review of the results of long-term screening programs in 10 countries, a 16-36% reduction in 
mortality was found in women who were invited and a 24-48% reduction in mortality in women who 
had participated at least once in the screening. Correcting for selection bias, the trend in mortality 
reduction remained consistent. There are as yet no screening programs with a follow-up duration of 25 
years or more, as would be required to make a definitive statement on the impact of screening. 
Not all the reduction in mortality can be attributed to screening; one third of the reduction may be 
attributable to adjuvant systemic therapy [Schopper, 2009]. Evaluation of case control studies also 
show a consistent decrease in mortality from participation in mammography screening, with the 
difference between screened and non-screened women varying between 38% and 70%. The large 
variation seems to be due to differences in organisational structure and level of participation [Paap, 
2010]. 
 
Both the US Preventive Task Force and the national breast screening programme recommend women 
between the ages of 50 and 74 [USPST, 2009] or women between 50 and 75 [RIVM, 2008] undergo 
screening by mammogram once every 2 years. Screening women under the age of 50 is advised only 
in individual high risk cases, and should be done annually. The number of interval cancers would 
otherwise be disproportionately high because of the higher rate at which some of the cancers grow in 
this group [Tabar, 1995]. The disadvantages of screening increase even more with age, due to various 
factors. There are indications that the sojourn time (the period during which the tumour is 
asymptomatic, but can be detected by testing) increases with age [Fracheboud, 2006]; apart from this, 
additional comorbidity plays a role. This means that the negative effects of screening become 
increasingly relevant in older women [Mandelblatt 2009]. The number of years of life gained also 
decreases relatively [Kerlikowske, 1999]. This is seen as support for the decision to stop screening 
women in the national breast screening programme when they reach the age of 75. 
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Dosimetry 

Digital mammography is used in the screening practice in the Netherlands. The mean tissue dose per 
mammogram is highly dependent on the thickness of the breast and is about 1.66 mGy for a standard 
exposure of 6 cm (mGy = milliGray = common unit for radiation exposure dose). The average dose 
per test is about 3 times 1.66 mGy. This number varies greatly per individual; the dose can be as high 
as 2.12 mGy per test in women who have very thick breasts and a lot of glandular tissue. The 
glandular doses are monitored continuously by the LRCB (National Expert and Training Centre for 
Breast Cancer Screening) [LRCB, 2008]. They are below the acceptable dose limits set by the EUREF 
(European Reference Organisation for Quality Assured Breast Screening and Diagnostic Services) 
(2006). 
In comparison: each resident of the Netherlands absorbs approximately 2.5 mGy annually from natural 
background radiation coming from space and the earth [RIVM, 2003]. 

Risk estimation and risk figures 

The chance of radiation-induced cancer is very small and cannot be calculated; it can only be 
estimated based on epidemiological risk models from retrospective studies. Such cancers cannot be 
distinguished from "ordinary" cancers, so it is very difficult to estimate the risk accurately. Furthermore, 
the latency period can be very long: up to 20 years. An analysis by Preston, combining data from eight 
cohorts, found a linear relationship between the extra risk of breast cancer and the radiation dose 
[Preston, 2002].  
 
The lifetime risk of getting radiation-induced breast cancer depends on the age at which exposure 
began. It is very low in women aged 50 to 65: 1 per million per mGy dose. The lifetime risk for a 
woman between the age of 25 and 30 is almost twice as high (1.8) [NHSBSP, 2003; Berrington de 
Gonzalez, 2005]. 
A British screening study estimates the ratio of the number of detected cancers to the number of 
induced cancers at 170:1. This ratio worsens where there is more glandular tissue [NHSBSP, 2003]. A 
Dutch study on risk models assuming a dose of 1.3 mGy per exposure found the ratio between the 
number of detected and the number of induced lethal cancers to be 684:1 [de Gelder, 2011]. 
 
BEIR VII (2006) provides with a model for tumour induction resulting from ionizing radiation. In this 
model, the additional risk of tumours resulting from ionizing radiation increases quadratically with 
decreasing age. Therefore, the younger a woman is when exposed to ionizing radiation and the higher 
the dose, the greater the chance of tumour induction.  
BRCA1 and BRCA2 genes contribute to DNA repair processes. Theoretically, mutation carriers will 
therefore be less able to repair any damage after their exposure to ionizing radiation. On this basis it 
must be assumed that the chance of a radiation-induced breast cancer in this population is greater 
than in non-carriers. To get a sense of these risks, a systematic search was done of the medical 
literature over the period 1989-2009, aimed at finding studies on exposure to low-dose radiation and 
risk of breast cancer in women who had a higher breast cancer risk due to a family history or gene 
mutation [Jansen-van der Weide, 2010]. This search found 7 studies [Andrieu, 2006; Bernstein, 2006; 
Goldfrank, 2006; John, 2007; Ma, 2008; Millikan, 2005; Narod, 2006]. Since none of the studies 
provided precise information on the radiation doses to which the patients were exposed, the 
cumulative dose was estimated.  
The odds ratios from the various studies were pooled. Low-dose radiation exposure was found to 
increase the risk of breast cancer by 1.3 (95% CI 0.9-1.8) in the group of women with an increased 
risk of breast cancer. Exposure before the age of 20 gave a higher risk of radiation-induced breast 
cancer (OR 2.0; 95% CI 1.3-3.1), as did an average of more than 5 screenings (OR 1.8 95% CI 1.1-
3.0). Exposure between the ages of 20 and 40 also gave a higher risk, albeit not significant (OR 1.3; 
95% CI 0.96-1.7). 
 
Conclusions 

Level 1 

Screening of the general population by mammography starting at age 50 reduces 
mortality. There is a difference in mortality between women who do participate in 
screening and women who do not. 
One third of the proven reduction in mortality might be attributable to adjuvant systemic 
therapy. 
 
A1 Schopper 2009, Paap 2010 

 

http://nl.wikipedia.org/wiki/Gray_(eenheid)
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Level 1  

For a woman between the ages of 50 and 75 who participates in the national breast 
screening programme, the lifetime risk of getting a lethal radiation-induced breast 
cancer is estimated at 1.6 per 100,000 women. The lifetime risk for a woman between 
25 and 30 years of age is almost twice as high. 
 
A1 NHSBSP 2003, de Gelder 2010 

 

Level 3 

Exposure to low-dose ionizing radiation elevates the risk of tumour induction 1.3 times 
in women with a BRCA1 or 2 gene mutation, compared to non-exposed women with a 
BRCA1 or 2 gene mutation. 
 
B Jansen-van der Weide 2010 

 
Other considerations 
Radiation-induced cancers cannot be distinguished from breast cancers from other causes. The risk of 
their occurrence is very small, and they occur only after a latency period of at least 10-20 years. 
Nevertheless, extra caution is advised, since this is a matter of annual radiation exams in healthy 
women. The LRCB therefore provides continuous monitoring and quality control. 
 
Recommendations 
Screening by mammography is indicated for women in the general population between the ages of 50 
and 75, with a screening interval of 2 years. 
 
Because of the elevated risk of interval carcinoma in women between ages 30 and 50, a screening 
interval of one year is recommended for this group. 
 
Because of the elevated risk of radiation-induced tumours in young women, specifically gene mutation 
carriers, a starting age of 30 is advised for this group. 
 
Breast cancer screening is not advised for women over age 75. 

1.1.4 Screening by ultrasound 
Results of the 14-centre study [ACRIN 6666 trial; Berg, 2008] were published in 2008, comparing 
cancer detection by means of screening mammography with that of screening mammography plus 
screening by ultrasound. The study population consisted of 2,809 women who had heterogeneously 
dense glandular tissue in at least one quadrant. Almost all the women had an elevated risk of breast 
cancer with an RR of 2.5 or more. Using mammography, cancer detection was 7.6 per 1,000. By 
adding ultrasound to the screening, this figure rose by 4.2, reaching 11.8 per 1,000 (95% CI 1.1-7.2). 
The average size of the tumours detected by ultrasound was 10 mm, 92% were invasive, 89% were 
lymph node negative. The positive predictive value (PPV) of the mammography was 22.6%; after 
adding ultrasound this fell to 11.2%. The average duration of the ultrasound examination was 19 
minutes, not including time for comparison with earlier examinations, contact and discussions with the 
patients, or reporting time. A follow-up study into the cost-effectiveness is in progress. In a single-
centre study, 6 cancers were found in 1,862 women who underwent an ultrasound screening 
performed by radiology technicians. 
The results may be compared with 6 previously published single-centre studies. In these studies a 
total of 42,838 ultrasound screening exams were performed, from which a total of 150 cancers were 
found in 126 women. Ninety-four percent (94%) were invasive and 70% were less than 1 cm [Kolb, 
2002; Buchberger, 2000; Crystal, 2003; Gordon, 1995; Kaplan, 2001; Leconte 2003]. In these studies, 
as well, there were women with an elevated risk and dense glandular tissue. In 5 studies, women with 
an elevated risk underwent mammography, ultrasound, and MRI. The combined sensitivity of 
mammography and ultrasound was 52%, the combined sensitivity of mammography and MRI was 
92.7%. The percentage of false positives was higher than with MRI [Kuhl, 2005; Lehman, 2007; 
Sardanelli, 2007; Warner, 2004; Berg, 2009]. 
 
Conclusions 

Level 1 

The added cancer detection yield from screening with ultrasound added to 
mammography is on average 4.2 cancers for every 1,000 women with an elevated 
breast cancer risk and dense glandular tissue, but also leads to a substantial increase in 
false positives. 
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A2 Berg 2008, Berg 2009 

 

Level 3 

If mammography screening is combined with MRI screening, ultrasound screening has 
no added value. 
 
A2 Berg 2009 

 

Level 3 

Ultrasound screening in women with a lifetime risk of <15% who do not have dense 
glandular tissue has no added value. 
 
A2 Berg 2009 

 
Other considerations 
Just as in the 14-centre trial, in the Netherlands a radiologist performs the ultrasound examination of 
the breast, preferably the same radiologist who supervises and interprets the mammogram. Screening 
by a medical specialist, including the increase in the number of biopsies, is probably not cost-effective. 
There are developments in progress, for example in the area of automated ultrasound systems, to 
handle the practical application problems, but the image resolution with these systems is not yet state 
of the art. Training of special staff can also be considered. It must also be realised that the results of 
studies always give a somewhat flattering picture compared to daily practice, in which there is no 
controlled or standardised way of working. The study population consisted only of women with an 
elevated risk of breast cancer and dense glandular tissue in at least one quadrant. Nevertheless, 
based on this study ultrasound screening could be considered in individual cases, if other imaging 
techniques are not possible. 
Digitisation has increased the interpretability of dense glandular tissue, and its sensitivity is also 
increased by the presence of earlier images [Barlow, 2002]. The results of the cost-effectiveness study 
that will comprise the final part of the 14-centre trial are important in helping to define the subgroup of 
patients who are eligible for this form of screening, for lack of better modalities. 
 
Recommendations 
Screening by ultrasound is not recommended in the general population. 
 
Screening by ultrasound for women with an elevated risk is only recommended when other forms of 
screening cannot be used. 

1.1.5 Screening by MRI  
Clinical question: What is the sensitivity, specificity, positive predictive value, negative predictive value 
and feasibility of MRI in addition to mammography, rather than mammography alone, for women with 
an increased risk of breast cancer due to family history? 
 

Diagnostic accuracy 

Sensitivity / specificity 
Lord's systematic review (2007) is qualitatively the best implemented and therefore provides the most 
reliable estimate of the diagnostic accuracy of MRI for this indication. It shows that, based on 5 
studies, the sensitivity increases when MRI is added to mammography, namely 58% (95% CI 47-70) 
incremental sensitivity. In absolute terms, the sensitivity of MRI in combination with mammography is 
94% (95% CI 86-98).  
The specificity was too heterogeneous to be able to pool in a meta-analysis; for MRI combined with 
conventional tests it varied from 77-96%. The authors estimate that for every 1,000 screens, 10-24 
additional cancers are detected by adding MRI. 
Two studies published after this systematic review confirm these results for sensitivity and specificity 
[Bigenwald, 2008; Kuhl 2010]. But Hoogerbrugge (2008) reports a much lower sensitivity of 71% for 
MRI combined with mammography and 60% for just MRI. The reason for this lower sensitivity is not 
clear. Weinstein (2009) found a sensitivity of 71% for MRI and a specificity of 79%. 
 
Cut-off values 
In Warner's systematic review (2008) the sensitivity of MRI for BI-RADS 3 is not significantly different 
from that for BI-RADS 4; the specificity is, however, significantly lower for BI-RADS 3 than for BI-



 19 

RADS 4 (86% vs. 96%). Bigenwald (2008) also reports the sensitivity according to the BI-RADS score, 
with an apparent trend of decreasing sensitivity as the BI-RADS score increases, but with greater 
inaccuracy due to the small sample size. This study does not give specificity statistics. 
 
Subgroups 
Bigenwald (2008) reports the sensitivity of MRI vs. mammography based on the density of the breast 
tissue. Unfortunately, this study is small, so the estimates are imprecise. Their results show a possible 
trend of sensitivity decreasing as breast tissue density increases, but the confidence intervals are very 
wide, so the trend is not significant. 
Some studies included a few women with a BRCA1/2 mutation [Hoogerbrugge, 2008], others included 
women with an elevated risk based on a mutation or family history [Bigenwald, 2008; Kriege, 2006; 
Kriege, 2007], or breast cancer in their own previous medical history [Kuhl, 2010; Weinstein, 2009]. 
There is no clear difference in sensitivity and specificity between these different groups. The 
heterogeneity within each group is at least as significant as the heterogeneity between the groups: for 
MRIs, Hoogerbrugge reports a sensitivity of 60% and Weinstein 71%, whereas the other studies report 
sensitivity ranging from 57-100%. 

Effect of the screening round 

All the studies included women with an elevated risk, who in many cases had already had a 
mammogram before the study began, but had never had an MRI. This distorts the comparison 
between MRI and mammography, because in the case of MRI scans, prevalent tumours are found in 
the first round, while in the case of mammograms it is no longer the first round.  
Two studies evaluated a possible effect based on screening round [Hoogerbrugge, 2008; Kriege, 
2006]. The first study found a decrease in the number of positive MRI scans, namely 18% after the 
first round and 9% in subsequent rounds. Kriege (2006) found a significant trend (p<0.001) for the 
number of positive MRI scans over the various rounds: 12.9% in the first round, 11.3% in the second 
round, 12.7% in the third round, 9.3% in the fourth round and 6.9% in the fifth and subsequent rounds. 
This study also evaluated the effect of undergoing a mammogram for inclusion in the study, and found 
14.9% positive MRI scans in women who had had a mammogram previously, and 8.3% positive MRI 
scans in women without previous mammograms (p<0.001). Notably, for MRI scanning in women who 
had not had any previous mammograms, a sensitivity of 57% was found for invasive breast cancer. 
Even for mammography a significant difference was found: there were more abnormal mammograms 
(7.6%) in women who were receiving mammography for the first time than in women who had already 
had a mammogram (5.6%, p=0.09). 

Predictive values 

The predictive values are directly dependent on the prevalence of the outcome in the study population. 
The prevalence varied from 2.6 to 9.5%. This prevalence is of course dependent on the follow-up time, 
since most of the studies used follow-up to verify negative tests. The study with the lowest prevalence 
[Kriege, 2007] had a follow-up of 2.9 years; the study with the highest prevalence [Bigenwald, 2008] 
reported no follow-up duration, only the study duration, which was 9 years. 
 
Two systematic reviews [Granader; 2008; Warner, 2008] also reported wide ranges in positive 
predictive values: 3-79% for MRIs, 6-100% for mammograms. The combination MRI and mammogram 
has a PPV between 3 and 79%. 
Hoogerbrugge reports a positive predictive value of 17% for MRI; a different study [Kuhl, 2010] found 
a PPV of 48% for MRI, compared to 39% for mammography and 40% for the combination of MRI and 
mammography. 
Kriege (2006) reports a PPV of 3.7-10.8% for MRI, depending on the round but without a significant 
trend. For invasive carcinomas, the same study did find a significantly higher PPV for mammography 
when it was the woman's first mammogram (22%) than when she had had a previous mammogram 
(3.8%, p=0.003). No significant difference was found for MRI: PPV 16% for a previous mammogram 
compared to 6.6% without a previous mammogram (p=0.18). 
 
The negative predictive values are not reported in the two systematic reviews [Granader, 2008; 
Warner, 2008], due to the difficulty in verifying negative tests. 
Only one study reports the negative predictive value [Kuhl, 2010]: MRI 99.9%, mammography 98.9%, 
MRI + mammography 100%.  

Effect on quality of life 

We found a study that evaluated the effect of screening on quality of life in this high risk group 
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[Rijnsburger, 2004]. The authors reported that the screening modality had no effect on quality of life, 
but they did find a significant effect from additional diagnostic testing, which changed over time.  
Also, an apparently greater proportion of women reported pain and inconvenience with mammography 
than with MRI, and an apparently greater proportion of women reported distress/anxiety with MRI than 
with mammography (no statistical hypothesis testing). 

Effect on morbidity, including treatments for breast cancer 

One study found no significant difference between cancers detected by MRI and cancers detected by 
a different method, in terms of the size, grade of tumour differentiation, estrogen/progesterone 
receptor and tumour type [Kriege, 2007]. The tumours that were found using MRI were significantly 
less node positive (6% vs. 44%, p=0.02). Compared with mammography, MRI is significantly more 
sensitive for T1 tumours, N0, non-ductal tumours and estrogen receptor positive tumours. Another 
study did find a significant difference in size of the invasive tumour when screening by MRI in 
comparison with screening without MRI: 6 mm vs. 22 mm, p<0.0001 [Chereau, 2010].  
 
A systematic review found that the risk of having to be re-tested because of false-positive results 
increases by a factor 3 (RR 3.43-4.86), which is equal to 71-74 additional call-backs for false-positive 
results per 1,000 screens. This involves 7-46 additional benign percutaneous biopsies (RR 1.22-9.50), 
and 2 additional benign surgical biopsies (RR 2.0; 95% CI 0.5-8.0) [Lord 2007]. A later study also 
found an increase in the number of biopsies, but without statistical hypothesis testing [Weinstein, 
2009]. 
 
As far as treatments are concerned, there were fewer axillary node dissections (43% vs. 68%, 
p=0.03), less adjuvant chemotherapy (43% vs. 86%, p=0.0001), and less radiotherapy (62% vs. 81%, 
p=0.05) [Chereau, 2010] using MRI screening compared to screening without MRI. 
 
A false-positive result from MRI plus mammography has no effect on the woman's preference for 
having a prophylactic mastectomy or surveillance [Hoogerbrugge, 2008]. 

Effects on mortality 

There are no randomised studies on the effect of adding MRI to the screening program. It is therefore 
unknown whether the higher sensitivity of MRI for diagnosing breast cancer also translates into a 
lower mortality: either breast cancer-related mortality or general mortality. 
MRI was already included in various screening programs, which complicates conducting an RCT, 
hence an RCT may never be conducted. Because of this, it may never be possible to quantify the risk 
of overdiagnosis and overtreatment in this high-risk group. 
 
Chereau (2010) found no significant difference in three-year disease-free survival, metastasis-free 
survival and total survival using MRI screening compared to screening without MRI. It should be noted 
that with screening, survival (as opposed to mortality) is a poor measure of outcome, because it is 
distorted by lead-time bias. MRI scans can accelerate the time of diagnosis but do not change the 
ultimate mortality rate. 
 
Conclusions 

Level 1 

Adding MRI to mammography for the screening of high-risk women results in a higher 
sensitivity for breast cancer.  
 
A2 Lord 2007, Bigenwald 2008, Kuhl 2010, Hoogerbrugge 2008, Weinstein 2009 

 

Level 1 

The diagnostic accuracy of MRI as a screening method varies according to the cut-off 
value used. 
 
A2 Warner 2008, Bigenwald 2008 

 

Level 3 

The diagnostic accuracy of MRI as a screening method decreases as breast tissue 
density increases. 
 
A2 Bigenwald 2008  

 

Level 1 
No obvious differences have been observed among the various groups in the diagnostic 
accuracy of MRI as a screening method. The heterogeneity within each group is just as 
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significant as the heterogeneity between the groups. 
 
A2 Bigenwald 2008, Kriege 2007, Hoogerbrugge 2008, Weinstein 2009 

 

Level 1 

It is likely that the comparison between mammograms and MRI in a first round is 
distorted by the fact that prior to the study mammograms had already been performed. 
The sensitivity of MRI is lower in women who have not had a prior mammogram; the 
numer of positive MRI scans decreases in subsequent rounds. 
 
A2 Kriege 2007, Hoogerbrugge 2008 

 

Level 1 

It is likely that with MRI screening there is a higher risk of being called back and of 
having more biopsies, fewer lymphadenectomies, less adjuvant chemotherapy and less 
radiation therapy. 
 
A2 Chereau 2010, Lord 2007 

MRISC follow-up study 

After the clinical question appeared, the long-term results of the MRISC (MRI Screening in women 
with familial or genetic predisposition for breast cancer) study were published [Rijnsburger, 2010]. This 
study found that MRI has a sensitivity of 71%, a specificity of 90% and a PPV of 7.7%. Mammography 
has a sensitivity of 41%, a specificity of 95% and a PPV of 8.5%. The percentage of tumours of 1 cm 
or less is 40.5%, the percentage of node-negative tumours is 70%. The overall five-year survival of 
93% is higher than the 74% survival of historic cohorts who were not screened by MRI. 
The detection rate in the gene mutation carriers was 62/1,000 screens, in very high-risk women 
24/1,000 screens, and in moderately high-risk women 31/1,000 screens. 
The study shows that breast cancers in the BRCA1 gene mutation carriers form a separate group. In 
almost all cases these were invasive (93.5%), high-grade (grade 3, 78%) cancers, occurring at a 
young age (58% under age 40). The sensitivity of mammography was very low, at 25%, and the 
sensitivity of MRI was higher, at 67%. The percentage of interval cancers was 32%. This indicates a 
higher rate of growth, as described previously by Tilanus-Linthorst (2007). 
 

Level 3 

It is likely that screening by both MRI and mammography improves the five-year survival 
rate of women at high risk due to a family history of the disease. 
 
A2 Rijnsburger 2010 

 

Level 1 

The characteristics of tumours in BRCA1 gene mutation carriers differ from the tumours 
in BRCA2 gene mutation carriers and other high-risk groups; the tumours in BRCA1 
carriers have poorer prognostic features and higher rates of growth. 
 
A2 Rijnsburger 2010, Tilanus-Linthorst 2007 

 
Other considerations 
MRI screening requires radiological expertise, especially because of its low specificity. This expertise 
is best guaranteed in hospitals with a clinical geneticist, because surveillance of mutation carriers is 
concentrated there.  
It is gradually becoming clear that cancers that occur with BRCA1 have characteristics associated with 
a poorer prognosis than cancers in other women with elevated risk due to family history. There is 
discussion of changing the screening schedule, with the idea of alternating screening by 
mammography or MRI respectively with an interval of 6 months. Another concept is increasing the 
frequency of MRI: every 6 months until age 40. However, insight inthe consequences for the women 
(long-term effects of additional use of Gadolineum and false-positive findings) is lacking. Detection of 
cancers in very high risk groups and moderately high risk groups lags behind detection in mutation 
carriers. An RCT was started in November 2010 at Erasmus Medical Centre to obtain more insight 
into the relationships between breast tissue density, cancer risk and diagnostic accuracy of MRI in 
these women. This is the FaMRISC study, to be conducted at 9 centres. The intent is to include 2,000 
women with a lifetime risk (LTR) of more than 20%, with the goal of detecting 50 cancers in 4 years. In 
one arm women undergo annual clinical breast examination and mammography. In the other arm 
women undergo annual clinical breast examination and MRI. Every two years, an additional 
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mammogram will be done, because of the lower sensitivity of MRI for DCIS.  
 
Recommendation 
Screening by MRI should be reserved for women at very high risk, specifically the BRCA1/2 mutation 
carriers. 

1.2 Screening by way of the national breast cancer screening programme 
The national breast cancer screening programme is generally accepted in the Netherlands. The 
turnout in the period from 2004 to 2007 was 81.7% [LETB XII, 2009]. The number of false-negative 
and false-positive referrals to assessment centres is subject to continuous quality control by the LETB 
(National Evaluation Team for Breast Cancer Screening) and the LRCB (National Expert and Training 
Centre for Breast Cancer Screening). Now the entire population is screened using digital 
mammography machines. This has led to higher referral rates. In the period from 2002 to 2004, 23.2 
out of every 1,000 screens were referred in the first round. This increased from 2005 to 2007, both for 
the exams conducted conventionally and for those conducted digitally: 30 of 1,000 screens were 
conventional and 45.6 of 1,000 screens were digital. 
In the period from 2002 to 2004, 11.1 out of every 1,000 screens were referred in follow-up rounds. 
This increased in the period from 2005 to 2007 for both conventional and digital exams: 13.3 of 1,000 
screens were conventional and 18.2 of 1,000 screens were digital.  
The positive predictive value of a referral decreased gradually from 41.3% in 2002 to 34.5% in 2007 
[LETB XII, 2009].  
Digital mammography mainly led to an increase in the number of referrals for microcalcifications. This 
resulted in a significant increase in the detection of DCIS, but also a significant increase in the 
detection of IDC, of which the microcalcifications were the only sign [Karssemeijer, 2009]. Additional 
benefits are more options for processing the image digitally, and that data can be shared more easily 
[Karssemeijer, 2009; Bluekens, 2010]. 
 
For Dutch women between the ages of 35 and 84, the rate of death from breast cancer was rising until 
1994, and began falling thereafter. A marked decrease of 2.3-2.8% per year took place for the age 
groups 55-64 and 65-74, starting in 1994. In the older age group this kind of trend was observed only 
after 2001, and in women from 45-54 after 1992. Although improved treatments and changes in the 
population do play a role, the age-specific trends observed are clearly associated with the different 
implementation phases of the national breast screening programme [Otten, 2008]. 

1.2.1 Lowering the screening age to 40-50 years: what are the pros and cons? 
Screening women between age 40 and 50 is controversial. In 2002 the USPSTF stated that there was 
sufficient evidence to recommend annual mammograms [Qaseem, 2007], but in their 2009 publication 
[USPSTF, 2009] they no longer recommended it. This change was in response to the results of a 
study on risk models by Mandelblatt (2009) reporting just 3% more mortality reduction in this group 
(range 1% to 6%) than screening in the age category from 50 to 75 years. The harm (high costs and 
high percentage of false-positive results) exceeds the benefits. They state that the decision to move to 
annual screening should be made on an individual basis, weighing up the benefits against the 
potential harm. 
In 2006 the results were published from a randomised study on screening in ages 40 to 49 (basic 
assumption: reduction in mortality) which had a convincing design and adequate power; the study was 
initiated in 1991 in the United Kingdom [Moss, 2006]. The statistics appear to be consistent with 
previous studies [Moss, 2005]: in women between ages 40 and 49 invited for screening, the breast 
cancer diagnosis was made earlier than in women who were not invited [Moss, 2006]. In Moss's study, 
a 17% reduction was reached after an average follow-up of 10.7 years. This number did not turn out to 
be statistically significant, however. When corrected for non-compliance (entirely or partly refraining 
from participation) a 24% reduction in mortality was calculated. The turnout was 68% in the first round 
and 70% in the follow-up rounds; in total 81% had at least one screening mammogram. 
In the accompanying editorial it was suggested that the trend toward reduced mortality was confirmed, 
but that there is still too much uncertainty about the adverse effects, such as unjustified reassurance, 
false-positive exams and cancer induction from radiation [Djulbegovic, 2006]. 
 
Conclusion 

Level 3 
Mammography screening in women between the age of 40 and 50 showed a 15-17% 
reduction in mortality in the intervention arm compared to the control arm. This 
difference was not statistically significant.  
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A 24% reduction was calculated for the women who participated fully in the program. 
 
A2 Moss 2006 

 
Other considerations  
In the Netherlands, women between 50 and 75 years of age are currently screened through the 
national breast cancer screening programme. The upper age limit recommended by the Netherlands 
Health Council is partly based on the fact that the disease occurs in 75% of women above 50 years of 
age. The question is whether screening should be expanded to include younger age groups. 
According to the National breast cancer screening Act, before the screening can be expanded the 
Dutch Ministry of Health would need to issue a permit based on the recommendation of the Health 
Council (http://www.rijksoverheid.nl/onderwerpen/bevolkingsonderzoek). However, the Centre for 
Population Screening of the RIVM (National Institute for Public Health and the Environment) is giving 
priority to other screening activities at the moment. 
 
Gradual change in diagnostics in the later stages 
The advent of screening involves a considerable number of non-palpable abnormalities. 
Developments in hospitals have mainly focused on rapid diagnosis (breast clinics) and on obtaining a 
definitive preoperative diagnosis using minimally invasive ultrasound-guided or stereotactic-guided 
procedures, partly through participation in projects such as the Breakthrough Project. The ultimate 
percentage of patients who undergo unnecessary surgery as a result of screening is much lower now 
compared to the approach used in the period the foundation for the screening was laid. Based on the 
quality criteria currently being used (NABON note: Manual for the Organisation of Breast Cancer Care, 
www.NABON.nl), it can be inferred that a preoperative diagnosis should be possible in 90% of the 
cases.  
 
Experience and policy elsewhere 
Of the 19 members of the International Breast Cancer Screening Network, only Iceland, Uruguay, 
Sweden and the United States start screening at age 40, and in fact in the US they are now debating 
whether to raise this starting age again [USPSTF, 2009; Mandelblatt, 2009]. Uruguay and the United 
States screen annually, the United Kingdom once every 3 years, and the other member states once 
every 2 years.  

1.2.2 National Breast Cancer Screening programme: what conditions must be met for the 
transfer of information to the clinic? 

Everyone involved in the screening and follow-up process must fully realise that screening is a way of 
reducing breast cancer mortality and is not a perfect and comprehensive way to protect women 
against breast cancer. Only a small proportion of participants have breast cancer, and false-negative 
and false-positive results are unavoidable but constantly cause debate. 
Jørgensen (2006) states that this can at least partly be traced back to the educational information 
given to women who are invited. The picture sketched is often too rosy and creates unrealistic 
expectations. Possibly because this information serves a double purpose: national breast cancer 
screening greatly benefits from a large turnout and makes an effort to do so in an inviting manner, 
influencing the balance between benefit and harm. It is of utmost importance that attention is paid to 
providing this information in an objective manner [BVN, 2003]. Specifically, it should be pointed out 
that women who have a palpable abnormality or other symptom do not belong in the screening 
program. The nationwide coordination is the job of the RIVM, which is responsible for distribution of 
information in the Netherlands. The invitation brochure and the standard invitation letter is updated 
annually, to enable women to make their dicisions on current information. 
In addition, the national breast cancer screening programme must strive for the highest level of 
communication with the follow-up care path, for planning purposes as well as to mitigate negative 
effects of screening, in particular extra tests due to false-positive findings. 
 
The screening mammogram: Is it still necessary to repeat the digital mammogram? 
The screening radiologist's annotations are saved digitally using the Dutch IT/DigiBOB software. At 
present, the key information (the abnormality on the mammogram) with the data transfer information 
from the screening radiologist, as described below, is usually delivered on a CD. There are various 
reasons to send the screening mammogram to the breast clinic in the hospital to which the woman is 
being referred:  

1. The quality of images on a CD is often not diagnostic; differences between image processing 

http://www.rijksoverheid.nl/onderwerpen/bevolkingsonderzoek
http://www.nabon.nl/
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systems complicate the interpretation and processing. 
2. Repeating the test is of practical value for additional magnification views or tomosynthesis. But 

it also increases the final sensitivity (up to 30%) by repeat imaging of the same pathology 
[Bick, 2006].  

3. It can also be considered the system's own quality control: abnormalities that are cause for 
referral are sometimes not detectable on the mammogram made in the clinic. That is 
especially true of abnormalities that are small, found at the edge of the image, or based on 
incidental overprojection of normal structures. The radiation exposure is negligible. 

Creation of a broadband connection between screening organisations and hospitals is in progress.  
When the hospital has the same image processing system as the screening organisation, so that the 
image quality is equivalent, or if the hospital has access to the images via broadband technology, 
repeating the image is not necessary. 

The screening radiologist 

A large cohort study of the performance of 120 screening radiologists in the United States found that it 
is mainly radiologists doing both diagnostic breast radiology and screening who achieve the best 
results. The sensitivity in this study was 85.2% (95% CI 83.7-86.6%). There were no significant 
differences between large and small volume screens; the relationship between the number of screens 
and performance proved to be complex [Buist, 2011]. A minimum of 3,000 screens per years was set; 
in the Netherlands the average volume handled by a screening radiologist is 7,000. This and the other 
standards that must be met by screening radiologists in the Netherlands are described in the Quality 
Registry of the LRCB: www.lrcb.nl/hoofdmenu/kwaliteitsregister.aspx. It also states the requirement 
that screening radiologists must be involved in diagnostic breast radiology. The LRCB registers the 
licensed screening radiologists in the Quality Registry. 
Screening radiologists provide the patient's general practitioner with all the information necessary for 
referral. At a minimum this information must include: the side, localisation, nature and size of the 
abnormality and the number of abnormalities. This must be recorded in a standard sketch annotated 
on the mammogram.  
The following BI-RADS categories may be assigned to a screening mammogram used for referral (a 
"positive screening result") (see section 2.22) [ACR, 2003]: 

¶ BI-RADS 0, incomplete exam; need additional imaging evaluation and/or prior mammograms 
for comparison 

¶ BI-RADS 4, probably malignant, suspicious laesion 

¶ BI-RADS 5, highly suggestive of malignancy 
 
For instance, BI-RADS 0 may imply there is reason to take a magnification view or do an ultrasound, 
or to compare the mammogram with previous mammograms that are not available at the national 
breast cancer screening centre, in order to differentiate between a real laesion and a composition 
image. If the final assessment category assigned is BI-RADS 4 or 5, the emphasis is on the degree to 
which the laesion is suspected of malignancy; whether needle biopsy is needed will be determined in 
the hospital. BI-RADS final assessment category 3 (probably benign) does not belong in a routine 
screening setting. This category can be assigned only after the necessary additional imaging has 
taken place, thus in the hospital. This is because in the follow-up rounds the Dutch screening 
programme confines to MLO (mediolateral oblique) views The remaining categories (BI-RADS 1 and 
2) are considered negative screening results, and therefore meet the criteria for routine screening, not 
for referral.  
Applying the BI-RADS categories with some explanatory text helps general practitioners, giving them 
more understanding of the level of suspicion. If the woman has been referred with a BI-RADS 0, her 
general practitioner can explain to her that an irregularity was indeed seen on the mammogram, but 
that more imaging is needed for confirmation. The chance of cancer is about 10%. Also within the 
breast clinicthe BI-RADS final assessment category will influence the referral routine. ZonMw (The 
Netherlands Organisation for Health Research and Development) has subsidised a prospective, 
epidemiological study by the University Medical Centre Sint Radboud and the LRCB, investigating 
various different scenarios including the possibility of whether BI-RADS 0 referrals can be held entirely 
outside the breast clinic and can be evaluated within the screening setting. 
 (http://www.lrcb.nl/Hoofdmenu/watwijdoen/Onderzoek_en_innovatie/http_www_lrcb_nl_mass.aspx) 

The screening organisation 

The five regional screening organisations are responsible for the screening programme. Job 
descriptions and responsibilities of screening technicians can be viewed at www.lrcb.nl. The 
organisations must ensure that all women who participate in national breast cancer screening are 

http://www.lrcb.nl/hoofdmenu/kwaliteitsregister.aspx
http://www.lrcb.nl/Hoofdmenu/watwijdoen/Onderzoek_en_innovatie/http_www_lrcb_nl_mass.aspx
http://www.lrcb.nl/
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notified of their results by mail as soon as the organisation can do so ï preferably within 10 workdays 
[Harmonisatie Kwaliteitsbeoordeling in de Zorgsector, 2006]. Mailing of results should not be timed so 
that the message arrives on a Friday or right before holidays. If the results are positive, the woman's 
general practitioner will be notified before the woman herself. The woman will then receive a letter 
advising her to contact her general practitioner. She will also receive the folder "When Further Testing 
is Needed." Often general practitioners contact the woman before she receives the letter. This is 
preferable.  
The screening organisation is in charge of sending a letter of referral and for making the digital images 
available. The screening organisation communicates promptly with hospitals in the area about the 
local screening schedule, so that the hospitals can adjust their breast clinic's capacity accordingly.  

The general practitioner 

If a woman is referred for further diagnostic testing, her general practitioner is responsible for: 

¶ giving her information on the procedure of referral, to add to the information in the results letter 
the woman received. 

¶ referring the patient to a breast clinic or breast care team, taking into account the woman's 
preference. In most areas referral is done using a set of forms. In this set, the form for the 
specialist contains the same information and has a space for the primary care physician to 
provide additional information, such as relevant patient history. These forms must be given to 
the woman. 

¶ contacting the woman herself, if she does not contact her doctor. 

¶ reporting the referral (which specialist, which hospital) to the screening organisation. In many 
regions a "return mail form" in the set of forms can be used for this purpose. 

The breast care team 

The specialists (the breast care team) involved in the process of further diagnostic testing of the 
referred woman are responsible for ensuring that: 

¶ diagnostics and treatment take place within a recognisable organisational structure (see 
Chapter 13); 

¶ the general practitioner is notified promptly of follow-up diagnostic findings, the treatment plan 
and its results; 

¶ the screening organisation is notified (preferably within three months) of the results of diagnostic 
tests. 

The woman brings the records (forms and CD) she received to her breast clinic appointment. The 
surgeon or breast care nurse specialist sees to it that the radiologist has access to the mammograms 
and the additional information. The pathologist must also have access to this information. 
 
Relaying information to the patient 
Well-informed patients are more able to process stress. The further diagnostic test results must be 
relayed to the patient at each moment in the diagnostic process, though she will mainly receive this 
information at the breast clinic directly from the attending surgeon and nurse specialist. 
 
Mammograms that are difficult to perform 
Under the terms of the Equal Treatment Act, in 2008 the RIVM established that every woman in the 
Netherlands must have access to one of the national breast cancer screening centres. For women 
with a physical disability, each screening unit has an elevator. In exceptional cases they can rely on 
the radiological department of an associated hospital. 
Another group is made up of women for whom mammograms may not be technically feasible, such as 
women who have had breast-conserving therapy (see also 12.4) or have silicone breast implants (see 
also 2.2.5). If both the first and second radiologists reading the mammogram find it hard to interpret, 
they advise the individual women to have their screening examination performed in the radiology 
department of a hospital, because there more options for imaging are available. The decision to give 
the woman this advice must be based on the RIVM protocol. Given the improved contrast ratios in 
digital mammography, these would be exceptions to the rule: the vast majority will be able to be 
screened normally.  
 
Conclusion 

Level 3 
The screening radiologist's performance improves with a good balance between 
screening radiology and diagnostic radiology. 
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The relationship between performance and the volume of exams to be screened is 
complex; there is no straightforward correlation. 
 
A2 Buist 2011 

 

Recommendations 
The national guideline development group is of the opinion that: 

¶ objective information should be available to women to help them in their decision to participate 
in the national breast cancer screening programme; 

¶ the screening organisation should notify area hospitals promptly of scheduling, so that the 
hospitals can adjust their breast clinic's capacity accordingly; 

¶ the application of BI-RADS in screening aids communication between the screening 
radiologist, the primary care physician and the breast care team; 

¶ the general practitioner should refer the referred woman to a breast clinic or breast care team; 

¶ the mammogram should be repeated if the screening mammogram she brings is not of 
diagnostic quality;  

¶ if a screening mammogram is not feasible, the woman should be advised to have the test 
conducted in the radiology unit of a hospital; 

¶ if, after evaluation by the breast care team, there seems to be a false-positive referral, the 
woman should be referred back actively to the national breast cancer screening programme. 

1.3 Screening outside the national breast cancer screening programme 

1.3.1 Risk factors  
There are various known risk factors that play a role in breast cancer. For a summary of the literature 
search, based on reviews, see appendices on Oncoline. The table below gives a global overview of 
the risk factors named in these reviews. The decision was made to state the risks in terms of relative 
risks (RR). It is not always possible to convert RR to lifetime risk (LTR), since the information required 
for populations is not always known. For the Netherlands, an RR of 1 corresponds to an LTR of 10%.  
 
Risk factors for developing breast cancer 

Factor Relative risk Reference 

Older age (over age 45 versus under age 25) < 10 
Dumitrescu 2005 
McPherson 2000 

Mutations in BRCA1/2 6 ï 8 
Dumitrescu 2005 
McPherson 2000 

Geographic region (North American and Northern Europe versus 
the Far East, Africa and South America) 

5 - 10 
Dumitrescu 2005 
 

High density mammogram  4 - 6 Boyd 2010 

Atypical benign breast laesions: 
Atypical (ductal or lobular) hyperplasia, flat epithelial atypia, 
lobular carcinoma in situ, papillary laesions and complex 
sclerosing laesions (radial scars) 

4 - 5 

Dumitrescu 2005 
McPherson 2000 
Morrow 1999 
Santen 2005 

Prior history of radiation; chest and/or axillary radiation, e.g. due 
to Hodgkin's lymphoma before age 40 

3 - 20 
De Bruin 2009 
Van Leeuwen 2003 
Aleman 2003 

Breast carcinoma or DCIS in medical history 2 - 4 Morrow 1999 

Late age at the time of first child, over age 35 vs. before age 20 2 
Dumitrescu 2005 
McPherson 2000 

High postmenopausal bone density 2 - 3.5 Dumitrescu 2005 

Diethylstillbestrol (DES) use during pregnancy 2 McPherson 2000 

Late menopause, after age 54 Ò 2 
Dumitrescu 2005 
McPherson 2000 
Morrow 1999 

Nulliparity < 2 
Dumitrescu 2005 
McPherson 2000 
Morrow 1999 

Hormone replacement therapy (HRT) use for over 10 years 1.4 - 3 Dumitrescu 2005 

Alcohol intake, risk is dose-dependent, 2-5 units per day vs. no 
alcohol intake 

1.2 - 1.5 
Brennan SF 2010 
Key 2006 
Li 2010 
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Oral contraception  Recent use 
   Past use 

1.2 -2.4 
1.0-1.2 

Dumitrescu 2005 
Cibula 2010 

Mutations in other highly penetrant genes; p53, PTEN  1 - 6 Dumitrescu 2005 

Early menarche, before age 11 1 - 3 
Dumitrescu 2005 
McPherson 2000 
Morrow 1999 

Physical exercise 5x per week vs. inactivity 0.85 
Patterson 2010 
Bernstein 2009 

In vitro fertilisation 
Not clearly 
elevated 

Salhab 2005 
Dor 2002 
Zreik 2010 

Obesity 
 Premenopausal, body mass index > 35 
 Postmenopausal, body mass index > 35 

 
0.7 
2 

McPherson 2000 

 
General population 
People with two risk factors ï age over 50 and of the female sex ï are screened under the national 
screening for breast cancer. Regarding geographic region, note that for people from low-risk areas 
(such as Asia), the difference decreases the longer they live in a high risk area (such as North 
America).  
 
Genetic risk factors 
The gene mutations in the BRCA1 and 2 genes are the most significant genetic risk factors, with an 
RR of 6-8. In addition, there are several rare tumour syndromes caused by highly penetrant genes 
including breast cancer. The most significant are Li Fraumeni (P53), Cowden syndrome (PTEN), 
Peutz-Jeghers (STK11) and hereditary diffuse gastric cancer (CDH1). For more information on these 
syndromes, go to http://www.vkgn.org. 
If one has a first-degree relative with breast cancer, the RR is 1 to 4, depending on one's age and 
other family history. In women with breast cancer in the family, the RR depends greatly on the number 
of relatives, whether it is first- or second-degree kinship, and at what age the breast cancer occurred. 
If there is only third-degree kinship with breast cancer, the RR is not elevated enough to justify 
screening outside the national breast cancer screening programme. See the decision tree after section 
1.3.4. 
 
Hormonal risk factors 
Risk factors with an RR of 2 or higher are present when the woman is over age 35 at the time of 
having her first child, and in postmenopausal women with high bone density. Since estrogen can 
contribute to high bone density, estrogen use as a part of hormone replacement therapy can have a 
direct relationship as a risk factor in developing breast cancer. As a result, it may not be the high bone 
density, but estrogen use that may be the risk factor that gives an RR of 2 or higher. 
DES use during pregnancy gives an RR of 2, as does postmenopausal overweight. 
An RR of up to 2 has been published for menopause after age 54. Menarche before the age of 11 
gives an RR of 1-3. Long-term hormone replacement therapy gives an RR of 1.4 to 3. Use of oral 
contraceptives gives an RR of less than 2 in most studies. It is notable that there is currently no 
obvious evidence that in vitro fertilisation increases the risk of breast cancer. 
 
Many other risk factors are indeed associated with a statistically significant increase in risk in large 
populations, but have little practical significance for an individual woman. 
An exception are women who underwent chest or axillary radiation before the age of 40, usually as 
part of treatment for Hodgkin's Lymphoma.  
There are no prospective studies on this group. In a retrospective study of 91 patients with an average 
age of 42, treated for Hodgkin's, 10 cancers were found in a period of 10 years; 4 by MRI only, 3 with 
mammography in addition to MRI, and 3 only with mammography (based on microcalcifications) 
[Sung, 2011]. 
Based on a risk estimate, beginning 8 years after the radiation therapy these women are offered the 
same screening program as gene mutation carriers. See section 1.3.2, Table 2.  
Another exception is women who receive radiation in the breast region for other forms of childhood 
cancer, including Wilms tumour, sarcoma, neuroblastoma or non-Hodgkin lymphoma. For information 
on the definition of risk groups and the associated screening policy for breast cancer after treating 
childhood cancer, see the guideline "Follow-up after childhood cancer," sections 1, 2 en 3 
(www.skion.nl). 
For women who underwent chest radiation therapy after the age of 40, screening may be started 10 

http://www.vkgn.org/
http://www.google.nl/url?sa=t&amp;amp;amp;amp;source=web&amp;amp;amp;amp;cd=1&amp;amp;amp;amp;ved=0CBwQFjAA&amp;amp;amp;amp;url=http://www.skion.nl/bestanden/richtlijn_follow-up_na_kinderkanker_deel_1_boekje_met_aanbevelingen_1.pdf&amp;
http://www.google.nl/url?sa=t&amp;amp;amp;amp;source=web&amp;amp;amp;amp;cd=3&amp;amp;amp;amp;ved=0CCgQFjAC&amp;amp;amp;amp;url=http://www.skion.nl/bestanden/richtlijn_follow-up_na_kinderkanker_deel_2_achtergrond__2.pdf&amp;amp;amp;amp;
http://www.google.nl/url?sa=t&amp;amp;amp;amp;source=web&amp;amp;amp;amp;cd=2&amp;amp;amp;amp;ved=0CCIQFjAB&amp;amp;amp;amp;url=http://www.skion.nl/bestanden/richtlijn_follow-up_na_kinderkanker_deel_3_arbeid_en_maatschappij_1.pdf&amp;am
http://www.skion.nl/
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years after radiation therapy. This means that the national breast cancer screening programme is 
adequate for these women. 
 

Conclusion 

Level 2 

It has been shown that the following risk factors give an RR Ó 4 for developing breast 
cancer:  

¶ carrier of mutations in genes with high penetrance, including BRCA1 or 2; 

¶ very high risk due to family history, without a proven mutation in BRCA1 or 2; 

¶ chest radiation therapy before the age of 40; 

¶ atypical benign breast laesions consisting of atypical (ductal or lobular) hyperplasia, 
flat epithelial atypia, lobular carcinoma in situ, papillary laesions and complex 
sclerosing laesions (radial scars); 

¶ history of ductal carcinoma in situ; 

¶ history of breast cancer; 

¶ high density mammogram at advanced age. 
 
B Dumitrescu 2005, Morrow 1999, McPherson 2000, Santen 2005 

 
Other considerations 
In the texts below, a very high risk is roughly equivalent to RR 6-8, a high risk RR 3-4, a moderately 
increased risk RR 2-3 and a slightly increased risk RR <2.  
There is no consensus on how to define the degree of increased risk. Different risk factors are usually 
studied in different populations, so adding them together is not possible. However, there are models 
that combine some risk factors, such as menarche, age at the time of first child, and first-degree 
relative with breast cancer [Gail, 1989; Tyrer, 2004].  
The epidemiologically proven relationship between density of glandular tissue and an increased risk of 
breast cancer applies to both premenopausal and postmenopausal populations [MacCormack, 2006]. 
It seems paradoxical that the percentage of glandular tissue reduces with age, while the cancer 
incidence increases. But this paradox can be explained: it is mainly a question of exposure to 
hormones, growth factors and effects of menarche, pregnancy and menopause on glandular tissue. 
Dense glandular tissue is also associated with atypical benign breast laesions. The density of the 
breast tissue has a hereditary component.  
Since evidence of the relationship between dense glandular tissue and breast cancer has mainly been 
found in screening populations, no recommendations can be made for other screening modalities 
[Boyd, 2010].  
The increased incidence of breast cancer in general and the high frequency of mild risk factors, such 
as low number of pregnancies and late age at first child, increase the demand for screening outside 
the national breast cancer screening programme. This calls for a good information campaign. If all 
women with mild risk factors would go to a hospital radiology department outside the national breast 
cancer screening centre, this would heavily overcrowd these departments. Furthermore, it is 
questionable whether those departments are adequately equipped for this screening role, and whether 
this could be in conflict with the national breast cancer screening Act [Wet op het bevolkingsonderzoek 
(WBO)]  
The following points are important in the information for women who are worried about their risk of 
breast cancer: most women will not get breast cancer. Most of those who do get breast cancer have 
no family history of it. For most women older age is the main risk factor for getting breast cancer. 

1.3.2 Indications for urgent DNA testing 
Urgent diagnostic testing for a DNA defect causing breast cancer could be meaningful when there is 
concern that the presence of a hereditary diseasemight influence the choice for local treatment with 
consequences for survival. A woman with breast cancer due to a BRCA1 or 2 mutation is not only has 
a risk of recurrence, but also at increased risk of a second primary tumour, usually contralateral. This 
risk is also affected by other factors: her age at the time the primary breast cancer was diagnosed, 
adjuvant therapy of the primary breast cancer (radiation therapy, chemotherapy and/or hormone 
therapy) and prophylactic adenectomy. 
When urgent DNA testing is indicated, it is important to know:  
a. If a mutation is diagnosed, is a particular primary treatment preferred, in view of the chance of 

recurrence? 
b. Could a simultaneous prophylactic contralateral mastectomy (PCM) have a clear survival 
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benefit? 
 
Regarding a: Risk of ipsilateral recurrence  
In a systematic review, BRCA mutation carriers in 5 of the 17 studies had an elevated risk of an 
ipsilateral recurrence, and in 4 of the 14 studies poorer survival rates [Liebens, 2007]. In a study 
published later, 223 breast cancer patients with a BRCA1 mutation, 103 breast cancer patients with a 
BRCA2 mutation, 311 breast cancer patients with a high familial risk but without gene mutation, and 
759 breast cancer patients with no family history, the risk of an ipsilateral recurrence did not differ 
between these 4 groups. The incidence after 10 years in each of these groups was 16%, 17%, 15% 
and 21%, respectively [Brekelmans, 2007]. In a comparison of 54 breast cancer patients with a 
BRCA1/2 mutation who were matched with 162 patients with sporadic breast cancer, Garcia-Etienne 
(2009) reports a 10-year cumulative incidence of ipsilateral recurrence of 27% for the mutation carriers 
and 4% for the sporadic controls.  
The studies done by Pierce (2010) and Kirova (2010) also report a slightly greater chance of ipsilateral 
recurrence, but it did not affect survival. Metcalfe (2011) followed 396 mutation carriers who had BCT; 
the risk of ipsilateral recurrence was 1.2% per year. The risk was lower in women who were treated 
with radiation therapy, chemotherapy or oophorectomy. Currently there are no strong arguments for 
treating diagnosed breast cancer in BRCA mutation carriers differently from non-mutation carriers. 
 
Regarding b: Risk of contralateral breast cancer 
Various large studies have shown that there is a markedly increased risk of a second diagnosis of 
breast cancer in BRCA gene mutation carriers. Liebens found this in 14 of the 16 studies [Liebens, 
2006]. The 10-year risk of contralateral breast cancer varied from 25-31% for BRCA mutation carriers 
compared to 4-8% for sporadic breast cancer. More recent studies confirmed the strongly increased 
risk of a contralateral tumour. Graeser (2009) found that over 47% of the BRCA breast cancer patients 
had developed a contralateral tumour after 25 years. A younger age at the time of the first tumour 
meant a significantly higher risk: 63% of the patients with a BRCA1 mutation who were under age 40 
at the time of the first breast cancer had developed contralateral breast cancer 25 years later, 
compared to 20% of those over age 50 at the time of the first breast cancer . The studies of van der 
Kolk (2010) and Malone (2010) are also consistent with these results. 
 
The study of Domchek (2010), a multicentre cohort of 2,482 women with a BRCA1/2 mutation, 
describes the effects of risk-reducing surgery. Risk-reducing mastectomy was associated with a 
significantly lower risk of breast cancer. No breast cancers were found in a group of 247 women who 
had undergone risk-reducing mastectomy. There was no clear survival benefit after risk-reducing 
mastectomy. After correcting for stage and therapy, Brekelmans (2007) found that a contralateral 
carcinoma did not affect survival. Van Sprundel (2005) showed survival benefit from PCM in 145 
BRCA1/2 mutation carriers in univariate analysis, but not in multivariate analysis. In this study it was 
found that survival was determined by the characteristics of the primary carcinoma. In a small study, 
Peralta (2000) did find better disease-free survival after PCM, but no difference in survival. Heron 
(2000) showed, studying 1,465 patients, that survival was no worse after contralateral breast cancer.  
 
In Domchek's (2010) study, risk-reducing (preventive) bilateral salpingo-oophorectomy (pBSO) was 
associated with a significantly lower risk of ovarian cancer in both BRCA1 and BRCA 2 mutation 
carriers and in those with and without a history of breast cancer. After pBSO in both BRCA1 and 
BRCA2 mutation carriers, there is a significantly lower risk of breast cancer, a decrease in mortality 
from all causes but also from breast cancer- and ovarian cancer-induced mortality.  

Conclusions 

Level 2 

There is no clear contraindication for breast-conserving therapy in the presence of an 
identified BRCA1/2 gene mutation. 
 
B Liebens 2007, Brekelmans 2007, Garcia-Etienne 2009.  

 

Level 2 

There is a markedly increased risk of contralateral breast cancer in BRCA1/2 gene 
mutation carriers. Risk-reducing mastectomy significantly reduces the risk of a second 
diagnosis of breast cancer. 
 
B Liebens 2007, Domchek 2010 

 

Level 2 Risk-reducing contralateral mastectomy has been found to have no clear survival 
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benefit. The survival is primarily determined by the prognosis and therapy of the primary 
breast carcinoma.  
 
B Brekelmans 2007, van Sprundel 2005 

 

Level 3 

After risk-reducing salpingo-oophorectomy in BRCA1/2 mutation carriers, there is a 
significantly lower risk of breast cancer, a decrease in mortality from all causes but also 
from breast cancer- and ovarian cancer-induced mortality.  
 
B Domchek 2010 

 
Recommendations  
Tumour treatment must be the priority in diagnosing breast cancer. 
 
Urgent DNA testing for a mutation in the BRCA1/2 gene can be considered if it might influence the 
womanôs choice for local treatment of the primary cancers with consequences for survival. 
Women who might be eligible for this are:  

¶ those with a high risk of a BRCA1 or 2 mutation  

¶ young women (under age 40) with very early stage breast cancer  
 
Since advice on whether to initiate urgent DNA testing for BRCA1/2 mutations is highly complex, at a 
minimum the decision should be shared by the clinical geneticist, the medical oncologist and the 
surgical oncologist, and referral to a centre with expertise is advisable. 
The women must be told that prophylactic contralateral mastectomy (PCM) will barely affect survival, 
but will strongly reduce their risk of contralateral breast cancer.  

1.3.3 Screening for ovarian cancer 
Studies have investigated whether ovarian cancer is cost-effective screening in women who have a 
family history of breast/ovarian (or tubal) cancer. The most recent Dutch study included a group of 888 
BRCA1/2 carriers who had annual screening by ultrasound and CA 125 measurement. Five of the 10 
ovarian cancers found in this group were interval cancers, diagnosed between 3 and 10 months after 
a normal screening, and eight of them were stage III/IV [Hermsen 2007]. Up to the present there has 
been no evidence that routine screening for ovarian cancer results in diagnosing early stage ovarian 
cancer or in reducing mortality. Other authors have also come to the conclusion that screening for 
ovarian cancer in women with a mutation or hereditary risk of breast and/or ovarian cancer is not cost-
effective [Stirling, 2005; Oei, 2006; Vasen, 2005; Meeuwissen, 2005]. 
 
Conclusion 

Level 2 

Screening for ovarian cancer in women with a BRCA1/2 mutation or family history of 
breast and/or ovarian cancer is not cost-effective. 
 
B Oei 2006, Vasen 2005, Meeuwissen 2005, Stirling 2005, Hermsen 2007 

 
Other considerations 
Ovarian cancer has no detectable preliminary stage that is detectable with current diagnostic tests, 
and therefore does not meet the criteria for screening. An alternative to screening for ovarian cancer 
at present is a preventive bilateral salpingo-oophorectomy (pBSO). A meta-analysis of 10 studies on 
the effects of a pBSO found an 80% reduction in ovarian cancer and 50% reduction in breast cancer in 
BRCA1/2 mutation carriers, with consistent results in the different studies [Rebbeck 2009]. Bilateral 
pBSO before the age of 45 is associated with higher mortality, especially if no hormone replacement 
therapy is given [Rivera, 2009]. Other drawbacks are menopausal symptoms and poorer sexual 
function [Madalinska, 2005; Madalinska, 2006]. 
The reported effects of early menopause include a higher risk of cardiovascular disease, neurological 
disease, osteoporosis and mood disorders, which can be partially mitigated by hormone replacement 
therapy [Sushter, 2010]. It is unknown whether and to what degree this is also true for women with a 
BRCA1/2 mutation who undergo a pBSO premenopausally. It is important to monitor these women in 
order to learn about the delayed effects of premenopausal pBSO. In a study conducted by Rebbeck 
(2005) in BRCA1/2 mutation carriers, the reduced risk of breast cancer did not change substantially 
with short-term hormone replacement therapy after pBSO. 
From the age of 35, women with BRCA1/2 mutations are referred to the gynaecologist, becoming 
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eligible for a pBSO starting at age 35-40 if they have BRCA1 and starting at age 40-45 if they have 
BRCA2. There is no consensus on the policy before pBSO. There are gynaecologists who do annual 
screening until the patient has a pBSO. The disadvantage of such an approach is the risk of false-
positive results and the associated unnecessary additional diagnostic testing, which adds to the 
woman's distress. Other gynaecologists support BRCA mutation carriers to decide for themselves 
what the best time is for a pBSO and do not offer any screening. We therefore recommend informing 
women about the pros and cons of screening and pBSO. 
 
Recommendation 
The guideline development group recommends telling women with an elevated risk of ovarian cancer 
due to BRCA1/2 gene mutations about the pros and cons of screening and preventive bilateral 
salpingo-oophorectomy (pBSO), and asking them to consider a pBSO starting at age 35 or 40. 
 
The group recommends considering pBSO starting at age 35 for BRCA1 and starting at 40 for 
BRCA2. 

1.3.4 Screening outside national breast cancer screening, and referral to a clinical geneticist 
Basic principle 
In formulating these referral criteria, we drew upon the findings in sections 1.3.1 and 1.3.2. We have 
decided to present the risks in terms of RRs. For the Netherlands, an RR of 1 roughly equals an LTR 
of 10%. 
 
Section 1.3.1 contains the recommendations drafted for RR Ó 4, which require clinicians to consider 
whether screening outside the national breast cancer screening programme is feasible. For the risk 
factors with an RR between 2 and 4: Up to now, screening has been offered outside the national 
breast cancer screening programme when there is a moderate increased risk due to family history. 
The lower limit for screening outside the national breast cancer screening programme due to a family 
history is therefore an RR of 2. This limit is not based on scientific evidence, however, nor do we have 
data on the results of this approach. These limits do comply with guidelines used both in the 
Netherlands and internationally [STOET/VKGN, 2010; NICE, 2006]. 
Important points include the starting and ending ages of screening outside the national breast cancer 
screening programme, the value of clinical breast examinations and regular breast self-exams, and 
referral criteria for diagnostic DNA testing. Also see flowcharts 1 and 2 for this. 
 
Considerations regarding the starting age of mammography screening outside the national breast 
cancer screening programme 
 
Increased risk due to family history 
Based on cost-effectiveness and on radiation exposure, there must be an RR of at least 3 in women 
under 40 to justify screening outside the national breast cancer screening programme. 
 
Moderate increased risk due to family history 
An acceptable starting age for screening outside the national breast cancer screening programme for 
women with a moderate increased risk due to family history (RR 2-3) and negative DNA-testing is no 
longer age 35, but age 40.  
 
High risk due to family history 
For women with a high risk and negative DNA testing (RR 3-4), the starting age for screening outside 
the national breast cancer screening programme is 35. We do not advise a starting age younger than 
35 when familial breast cancer occurs at under age 35 in this group. Neither is MRI screening 
advisable (except as part of a study. See section 1.1.5). 
 
Very high risk: Gene mutation carriers and other highly penetrant genes 
For BRCA1/2 mutation carriers with an RR of 6-8, we do not advise starting mammography before age 
30. At age 25 they can start MRI screening. Screening should take place annually [Rijnsburger, 2010; 
van der Kolk, 2010]. 
Patients with rare hereditary conditions such as Li-Fraumeni syndrome (p53), Cowden syndrome 
(PTEN), Peutz-Jeghers syndrome (STK11) and hereditary diffuse gastric cancer (CDH1) have an LTR 
of developing breast cancer ranging from 25% to over 50%. For screening regimens see 
http://www.vkgn.org. No data is available on the effectiveness in this small group of women.  

http://www.vkgn.org/
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Approximately 75% of women with Cowden syndrome have extensive benign breast disease, 
hamartomas, fibroadenomas and fibrocystic changes, which complicate the sensitivity for detecting 
breast cancer in both mammography and MRI [Farooq, 2010; Thull, 2004]. 
 
Other information: 
Regular breast self-exams 
With regard to regular breast self-exams it is concluded that this technique cannot be recommended 
as a method to reduce breast cancer mortality. Knowledge of one's own body may well play a 
significant role in recognizing breast abnormalities, though. 
 
Clinical breast examinations 
Clinical breast examinations as a screening method in the general population is not cost-effective. Be 
aware of the limited value of clinical breast examinations as a screening method, even for women 
screened outside the national breast cancer screening programme, although it may play a greater role 
in young women at high and very high risk [Chiarelli, 2009; Barton, 2009].  
 
Clinical Genetics 
The Clinical Genetics departments usually coordinate the multidisciplinary outpatient clinics for 
hereditary (or familial) tumours, and are located in teaching hospitals and unaffiliated cancer hospitals; 
see appendices for addresses. A more detailed risk assessment can take place here, based upon 
which recommendations for screening are given to those requesting advice and to their family 
members. If technically possible, DNA testing may be a part of the testing. Psychosocial support can 
also be given in this context. 
 
DNA Testing 
DNA testing is offered when there is a detection chance of approximately 10% or higher of having a 
mutation in the BRCA1 and 2 genes. Triple negative tumours are more common in BRCA1 gene 
mutation carriers [Kwon, 2010]. DNA testing for a hereditary predisposition to tumours should be 
requested by the clinical geneticist. The reason for this policy is the clinical and genetic heterogeneity 
of many tumour syndromes and the psychological and social stress. Advice may also be given if 
preventive bilateral mastectomy is being considered. See also section 1.1.2. 
 
Recommendations  
 
Who is eligible for screening outside the national breast cancer screening programme? 

In the Netherlands, a relative risk (RR) of 1 approximately equals an LTR of 10%. 
 
RR 6-8 = very high risk, usually due to gene mutation BRCA 1/2 
RR 3-4 = high risk 
RR 2-3 = moderately increased risk 
RR <2 and >1 = slightly increased risk 
 
Screening is definitely indicated in cases of: 

¶ Mutation carriership of BRCA1 or 2 and other high penetrance genes 

¶ History of therapeutic radiation to the upper torso before age 40 

¶ Atypical benign breast laesions: atypical (ductal or lobular) hyperplasia, flat epithelial atypia, 
lobular carcinoma in situ, papillary laesions or complex sclerosing laesions (radial scars) 

¶ Breast cancer or DCIS in the personal medical history 
 
Screening is recommended in case of: 

¶ RR between 2 and 4 with a (moderate or strong) family history 

¶ HRT use for more than 10 years  
 
Screening is not advised in case of:  

¶ dense or very dense breast tissue 
 
Screening can be discontinued: 

¶ after age 75 
How to screen? 
Screening schedules for women with no history of breast cancer but at increased risk. 
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Screening in case of a moderately increased risk (RR 2-3) due to family history and HRT longer than 
10 years: 

¶ From 40-50 years of age, annual mammography to be requested by the general practitioner 

¶ From 50-75 years, participation in the national breast screening programme 
 
Screening in case of a high risk (RR 3-4) due to family history: 

¶ From 35-60 years, annual mammogram and clinical breast screening, performed by a specialist 
in this area 

¶ From 60-75 years, participation in the national breast screening programme 
 
Screening of BRCA1 or 2 mutation carriers or those who have a 50% chance (RR 6-8): 

¶ Screening to be performed by the breast clinic Annual MRI from 25-60 years 

¶ Annual clinical breast screening from 25-60 years 

¶ Annual mammography from 30-75 years 

¶ Depending on the breast density on mammography biannual mammography from 60-75 years is 
sufficient, in the hospital where the woman is being screened or via the national breast screening 
programme. 

¶ There is no indication for screening after prophylactic (bilateral) mastectomy 
 
Screening for other high penetration genes: see http://www.vkgn.org 

¶ Depending on the breast density on mammography biannual mammography from 60-75 years is 
sufficient, in the hospital where the woman is being screened or via the national breast screening 
programme. 

 
Screening if there is a medical history of chest irradiation: 

¶ In the case of radiotherapy prior to the age of 40: see www.skion.nl; 

¶ In the case of radiotherapy after the age of 40: inclusion in the national breast screening 
programme 

¶ Depending on the breast density on mammography biannual mammography from 60-75 years is 
sufficient, in the hospital where the woman is being screened or via the national breast screening 
programme.  

 
Screening with atypical benign breast laesions: 

¶ Annual mammogram from the 1
st
 year after diagnosis 

¶ Depending on the breast density on mammography biannual mammography from 60-75 years is 
sufficient, in the hospital where the woman is being screened. 

Screening if the patient has had DCIS or breast cancer  

¶ Annual mammogram from the 1
st
 year after diagnosis 

¶ Screening with MRI is not recommended (irrespective of the detection method of the primary 
tumour) 

¶ See chapter 12 (Aftercare and follow-up) for a complete screening schedule after DCIS or breast 
cancer. 

 
The table below and both flow charts have been created as a tool to be used for patient management 
in the case of increased risk due to family history. If applicable: read the table and flow charts in their 
entirety. 
 
Table 1. Information required for the family medical history 
When collecting information about the family history, it is important to gather information about at least 
first- and second-degree relatives in the paternal and maternal branch. The physician should enquire 
about the occurrence of breast cancer, possible bilateral tumours, and other tumours in the same 
branch of the family, especially ovarian carcinoma, tubal carcinoma and prostate carcinoma. The 
extent of the risk is estimated using the number of first-degree, second-degree or third-degree family 
members with breast cancer and the age of diagnosis. The management plan for the healthy woman 
requesting screening is determined by her age and the life risk for breast cancer on the basis of family 
history (see flow chart 1). All affected relatives should be on the same side of the family and are family 
of the person requesting advice. 
 

http://www.vkgn.org/
http://www.skion.nl/
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First-degree relatives:  father, mother, daughter, son, brother, sister. 
Second-degree relatives:  grandparents, grandchildren, uncles and aunts, children of brothers 

and sisters, half-brothers and half-sisters. 
Third-degree relatives:  great-grandparents, great-grandchildren, great-uncles and great-

aunts, cousins (children of uncles and aunts). 
Watch for the combination breast cancer in a family with Jewish/Azhkenazi ancestors. Women with 
Jewish/Ashkenazi ancestors have a 5-10 times greater chance of carrying a BRCA 1/2 mutation.  
 
Flow charts 1 and 2: indications for screening outside the national breast screening programme and 
reason for referral to a clinical geneticist.  
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 1 
 2 
 3 

 4 
 5 

6 
OC/TC = Epithelial Ovarian /Tubal carcinoma in the family 

One of the following situations: 

¶ BC in 1
st
 and/or 2

nd
 degree with average age at diagnosis 

< 50 

¶ BC in 2 1
st
 degree with age at diagnosis < 60 

¶ 3 or more 1
st
 and/or 2

nd
 degree with BC 

BC = Breast cancer in the family 

Indication for referral to clinical geneticist. 

Screening is determined there 

Indication for screening outside  

national screening programme from 40 years 

No referral or screening necessary other than 

the national screening programme 

no 

yes 

no 

yes yes no 

HEALTHY WOMEN WITH RELATIVES WITH BREAST CANCER AND/OR OVARIAN/TUBAL CARCINOMA 

Is there an indication for screening outside the national breast cancer screening programme or referral to a clinical geneticist? 

 

Follow the decision tree with data from her own medical history and family history. Also see widget on www.erfelijkekanker.nl 

 

 

 

 

1
st
 degree with OC 

 

Or 

 

1
st
 degree with TC 

One of the following situations: 

 

¶ 1
st
 degree with BC < 40  

¶ 1
st
 degree with bilateral or multiple tumours in 1 breast with 1

st
 tumour < 50  

¶ Father or brother with BC 

¶ BC < 50 and prostate cancer < 60 in the same branch of family 

¶ 2 or more 1
st
 degree with BC < 50  

¶ 3 or more 1
st
 and/or 2

nd
 degree with BC, of which at least 1 < 50 

¶ 1
st
 grade with BC and OC/TC 

¶  

http://www.erfelijkekanker.nl/
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  7 
 8 
 9 
 10 
 11 
 12 

WOMEN with BREAST CANCER and/or OVARIAN/TUBAL CARCINOMA  
Is there an indication for referral to a clinical geneticist? 

 
Follow the below decision tree with data from her own medical history and family history.  

Also see widget on www.erfelijkekanker.nl 
 

One of the following situations: 

¶ BC < 40  

¶ bilateral BC or multiple tumours in 1 breast with 1
st
 tumour < 50  

¶ father or brother with BC 

¶ BC < 50 and prostate cancer < 60 in the same branch of family  

¶ BC < 50 and 1 or more 1
st
 degree with BC < 50 

¶ BC and 2 or more 1
st
 and/or 2

nd
 degree with BC, of which at least 1 < 50  

¶ BC and OC/TC in 1 person 

OC/TC = Epithelial Ovarian/Tubal carcinoma in the family 

¶ BC and 1
st
 and/or 2

nd
 degree with an average age at 

diagnosis < 50 

¶ BC and 1
st
 degree with BC with age at diagnosis < 60 

¶ BC and 2 or more 1
st
 and/or 2

nd
 degree with BC 

BC = Breast cancer in the family  

Indication for referral to clinical geneticist, possibly DNA 

analysis. 

 

Screening for her and her relatives  

is determined there 

 

No reason for referral to clinical geneticist 

no 

no 

yes 

yes no 

 

 

OC 

 

or 

 

TC 

http://www.erfelijkekanker.nl/
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Diagnostics 13 

Diagnostics must focus on describing the nature, size and localisation of the laesion as precisely as 14 
possible, determining the the range of suspicion for malignancy is suspected and indicating the 15 
possibilities for further diagnostics and treatment.  16 
If the diagnosis breast cancer has been determined based on pre-operative pathology, staging should 17 
be performed in relation to local extent, complemented by pre-operative staging of the axilla and 18 
distant metastases (where necessary). 19 

2.1 Clinical aspects 20 

2.1.1 Criteria for referral of symptomatic patients by the general practitioner to the second-line  21 
The guideline development group has decided to adopt the referral criteria from the NHG Standard 22 
2008 [de Bock NHG, 2008]. 23 
 24 
In first instance, women with breast complaints turn to the general practitioner. He/she should pay 25 
attention to each complaint with a focused medical history and clinical breast examination. Given the 26 
frequent occurrence of a familial history in the case of breast cancer, each woman should be asked for 27 
possible occurrence of breast cancer in the maternal or paternal branch (see 1.3.2, Table 1). The 28 
nature of complaints as well as the age of the woman plays a role in determining further steps to be 29 
taken. The urgency for additional examination and referral is therefore greater with older women than 30 
younger women. Classification in one of the following categories can be made on the basis of the 31 
nature of the complaints, from which further actions can be undertaken: 32 
Local complaints or abnormalities 33 

- If there are signs of malignancy (irregular or poorly defined tumour margins, tumour that is 34 
stuck to the skin/and or sublayer, scaling or eczema of the nipple (and not only the areola), 35 
skin and/or nipple withdrawal, regional lymph node swelling, non puerperal mastitis that does 36 
not heal rapidly): refer directly to the breast clinic. 37 

- If there is a local palpable abnormality without indications of malignancy and an age of 30 38 
years or older: perform a mammogram. In young women an ultrasound is sufficient, unless 39 
the abnormality has disappeared in another phase of the cycle.  40 

o If the result is suspect: refer to the breast clinic 41 
o If the result is benign: follow-up after 3 months. If the palpable abnormality remains or 42 

increases in size: refer to the breast clinic 43 
- The woman feels a lump, the general practitioner does not: check after 2 weeks. If the woman 44 

continues to feel something: perform a mammogram (an ultrasound in women younger than 45 
30). If complaints persist: refer to the breast clinic 46 

- If there is local pain or sensitiveness in one breast: check after 2 weeks and, if complaints 47 
persist, after 3 months; if complaints persist: perform a mammogram. If pain persist 3 months 48 
after a negative result in mammogram: refer to the breast clinic 49 

Diffuse complaints or abnormalities 50 
- Diffuse lumpy breast tissue (often there are also complaints of pain) usually indicates 51 

mastopathy. Dense, firm, lumpy breast tissue may mask a carcinoma and is therefore an 52 
indication for a mammogram. Watch for women with dense breast tissue on a mammogram 53 
and repeat the mammogram if there are new complaints.  54 

- Diffuse sensitiveness or painful breasts without abnormalities on physical examination are not 55 
an indication for a mammogram. 56 

Nipple discharge 57 
- A malignancy should be suspected if there is brown or bloody nipple discharge. Another cause 58 

could be a milk duct fistula with a fistula opening on the edge of the areola. Refer to a breast 59 
clinic if there is nipple discharge because a mammogram is insufficient. 60 

- One-sided or bilateral, milky or clear nipple discharge is not suspicious for breast cancer and 61 
is not an indication for mammography or referral. 62 

 63 
If a woman presents with new complaints, a recent mammogram without abnormalities (e.g.national 64 
breast screening programme) is not a reason to deviate from the formulated guidelines. 65 
If additional imaging is indicated for women older than 30 years, this should consist of a mammogram, 66 
supplemented with an ultrasound if required. In women younger than 30 years, ultrasound is the 67 

http://nhg.artsennet.nl/kenniscentrum/k_richtlijnen/k_nhgstandaarden/Samenvattingskaartje-NHGStandaard/M07_svk.htm
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method of choice due to the low positive predictive value of mammography in this group. Obviously, 68 
evaluation on the basis of mammography is indicated if the ultrasound provides insufficient 69 
information. When requesting imaging, the general practitioner provides adequate information to the 70 
radiologist about the indication (in line with the above classification), the side(s) involved, nature and 71 
localisation of abnormalities found during the clinical breast examination, and important information 72 
from the medical history (familial history, mastitis, any prior breast surgery etc).  73 
 74 
Remaining considerations 75 
Mastopathy is a collective term for various complaints and disorders of one or both breasts in both 76 
men and women. The definition used here is: dense, granular and lumpy breast tissue, sensitive on 77 
palpation and sometimes spontaneously painful, especially during the premenstrual phase. In addition, 78 
there may be non-cyclical complaints or pain in the chest wall. This definition includes both palpation 79 
findings and patient complaints. Terms such as mastalgia, mastodynia and fibrocystic disease are 80 
sometimes used, but only cover part of the problem [Knuistingh Neven, 2007].  81 
The following histological changes can be seen in mastopathy: fibrocystic changes, adenosis, 82 
sclerosing adenosis and epithelial proliferation. Mammography shows that there is not always dense 83 
breast tissue, but that there may be micro- or marcocysts, a granular or more irregular glandular 84 
structure, either in or not in combination with dense tissue, microcalcifications and milk of calcium. 85 
Ultrasound is a good supplement if there are cysts. Regarding the sensitivity of MRI results of the still 86 
limited study results vary, partly because there is a correlation in the various studies with density but 87 
not with the clinical presentation [Boyd, 2006; Kriege, 2006; Warren 2002].  88 
Patients with mastopathic complaints and breasts that can be easily examined with low density breast 89 
tissue on the mammogram may be reassured. Caution is advised with patients who present with 90 
recurring complaints, persistent lumpiness and dense breast tissue (see above), partly given the extra 91 
risk of breast cancer in the case of dense breast tissue [McCormack, 2006; Boyd, 2010]. 92 
 93 
A pitfall is the palpable, but not very alarming abnormality that is diagnosed to be malignant after all in 94 
second instance. There is a risk that follow-up is not organised well enough. The appointment to return 95 
3 months later is the joint responsibility of the patient and physician. The physician must explicitly 96 
instruct the patient to do so.  97 
 98 
Recommendations 99 
The general practitioner refers the patient to a breast care team or breast clinic if clinical breast 100 
examination yields the following symptoms: 101 

¶ Signs of malignancy 102 

¶ Local palpable abnormality with a suspicious mammogram 103 

¶ Persistent complaints (3 months) with a non-suspicious mammogram: 104 
o Local palpable abnormality 105 
o A lump felt by the patient 106 
o Local pain or sensitiveness in one breast 107 

¶ Brown or bloody nipple discharge 108 
 109 
It is sufficient for the general practitioner to refer the patient to a radiology department:  110 

¶ Localised palpable abnormality without signs of malignancy 111 

¶ A lump felt by the patient without signs of malignancy 112 

¶ Localised pain or sensitiveness in one breast without signs of malignancy 113 

¶ Diffuse lumpy breast tissue with complaints of mastopathy 114 
 115 
If no abnormalities are found on clinical breast examination, then nipple discharge that is not brown or 116 
bloody and diffuse pain in both breasts is not an indication for imaging. 117 
 118 
Mastopathy is not a radiological diagnosis. 119 

2.2 Imaging  120 

2.2.1 Mammography and ultrasound 121 
The prevalence of breast cancer in a patient with a palpable abnormality lies between 9-11%. It varies 122 
strongly with age: less than 1% in women younger than 40 years, 9% in women between 41 and 55 123 
years and 37% in women of 55 years and older [Kerlikowske, 2003]. 124 
Mammography is the basis of imaging in symptomatic women. Supplemental examination with 125 
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ultrasound is indicated if thesymptoms are not adequately clarified (i.e. a negative mammogram). In a 126 
large retrospective study containing more than 40,000 mammograms, the average sensitivity of 127 
diagnostic mammography was 85.5% with a specificity of 87.7% [Barlow, 2002]. The sensitivity was 128 
higher as the breast tissue reduced in density and if there was a previous mammogram available for 129 
comparison. The sensitivity increased if the patients had reported the palpable abnormality 130 
themselves; however, the specificity decreased. A high age was associated with a higher positive 131 
predictive value, while supplemental ultrasound was found to be indicated more often in younger age 132 
groups. It was not possible to determine the sensitivity of the mammogram separately from the 133 
ultrasound in this study. In a number of smaller studies, in which this was possible, the contribution of 134 
ultrasound to a malignant diagnosis was found to be 6.5ï14% [Zonderland, 1999; Flobbe, 2003; Moss, 135 
1999]. The Sydney Breast Imaging Accuracy Study shows that knowledge of the mammogram 136 
performed prior to the ultrasound improves diagnosis [Irwig, 2006]. While the relationship between 137 
sensitivity and specificity between a mammogram, ultrasound and age is not linear in this study, the 138 
ultrasound is clearly more beneficial for women under 45 years of age. 139 
 140 
A small indication area for mammography is the presence of metastases of an unknown primary 141 
tumour. The lack of a large series means there is no evidence regarding the right choice of diagnostic 142 
method. In the Guideline Primary Tumour Unknown [NVVP, 2011] and in the NICE Guideline 104 143 
(2010), the recommendation is made that imaging of separate organ systems need to be requested on 144 
the basis of pathology results (and immunohistochemistry) and if there are clinical indications to do so. 145 
This is certainly the case with axillary lymph node metastases of an adenocarcinoma. Supplemental 146 
MRI must be considered if the resulting mammogram is negative.  147 
 148 
Triple diagnostics is still the cornerstone in the diagnosis malignancy [Houssami, 2003; Houssami, 149 
2005; Chuo, 2003], but this is changing in the case of palpable abnormalities in which malignancy is 150 
not suspected. There are an increasing number of studies in which the negative predictive value of a 151 
negative mammogram and a negative ultrasound is so high that supplemental punction is not 152 
indicated (anymore).  153 
In four studies, with a follow-up period of at least 2 years, the negative predictive value varied from 154 
97.3-100% [Dennis, 2001; Moy, 2002; Shetty, 2002; Soo, 2003]. Ultrasound also has a high negative 155 
predictive value as exclusive supplemental diagnostic method with palpable abnormalities not 156 
suspicious for malignancy [Cid, 2004; Whitehouse, 2001]. Authors of the abovementioned studies, 157 
even where a positive predictive value of 100% was achieved, nonetheless remain aware of the 158 
danger of delay in the diagnosis of an unjustly missed carcinoma and almost all studies also 159 
recommend clinical follow-up.  160 
Improvement in the image quality of high resolution ultrasound has lead to a number of studies on the 161 
value of ultrasound with microcalcifications. Despite the fact that especially polymorphic, malignant 162 
microcalcification can be recognised, this does not have added value in the diagnostic process [Gufler, 163 
2000; Yang, 2004]. 164 
 165 
Conclusions 166 

Level 1 

The prevalence of malignancy in patients with palpable abnormalities is high, on 
average 9-11%. This prevalence is dependent on age. 
The sensitivity of the mammogram increases with age and availability of previous 
imaging. 
 
A1 Kerlikowske 2003 
A2 Barlow 2002 

 167 

Level 1 

The negative predictive value of a normal mammogram and ultrasound in patients with 
a palpable abnormality that is not clinically suspect is high: 97.3ï100%. 
 
A1 Kerlikowske 2003 
A2 Dennis 2001, Moy 2002, Shetty 2002, Soo 2003 

 168 
Remaining considerations 169 
Mammography in symptomatic patients must at least consist of images of two views, craniocaudal and 170 
mediolateral-oblique, supplemented with local compression images or magnification views of the 171 
symptomatic area where required. Identification of the abnormality may be facilitated by use of (lead) 172 
markers. The indications for this be made by the radiologist.  173 
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Additional ultrasound should be performed directly after the mammogram. This should be performed 174 
by a radiologist that also has knowledge of the mammography findings. Images of the symptomatic 175 
area should be taken in two views. In the area around the mamilla, the scan plane radial to the nipple 176 
often provides additional information. The transducer position must be indicated on the image. 177 
Ultrasound is the method of choice in women under 30 years of age, but also with symptomatic 178 
women who are pregnant or breastfeeding. The reason for this is the dense breast tissue, not the 179 
radiation exposure. If there is an indication for mammography, this should be performed straight after. 180 
Screening in this group of women is best delayed until a few months after childbirth or after 181 
breastfeeding has ended. 182 
Additional techniques, such as colour Doppler, contrast ultrasound and elastography have added 183 
value with small groups, in which the operator dependency is of great importance. The reason these 184 
developments have not been implemented on a greater scale is also related to the low threshold in 185 
performing a biopsy. 186 
Communication between the radiologist and the women should follow that, as outlined in the WGBO: it 187 
is compulsory in the WGBO for the radiologist, as a health care provider, to provide information about 188 
the results of the imaging performed, but he does not need to give a direct or definitive result 189 
(Burgerlijk Wetboek 1994 (the Dutch civil code)). The radiologist can provide the result in general 190 
terms; in the event of bad news he can indicate that the requesting physician will provide the woman 191 
with further details, given they have a better overview of all the details. 192 

2.2.2 Reporting in relation to the Breast Imaging Reporting and Data System (BI-RADS) 193 
The below text has made use of Kerlikowske (2003), three interobserver studies with screening 194 
populations [Caplan, 1999; Lehman, 2002; Monticciolo, 2004], three studies with selected 195 
abnormalities on mammography and ultrasound [Berg, 2002; Lazarus, 2006; Burnside 2007] and the 196 
BI-RADS atlas.  197 
BI-RADS has been developed by the American College of Radiologists [ACR, 2003]. The system was 198 
established in 1994 and consists of an atlas, in which standardised terminology is covered for the 199 
purpose of a standardised compiled report, with the aim of improving uniformity in intercollegial 200 
communication and reducing confusion. In relation to mammography and ultrasound, the criteria from 201 
which the final assessment categories have been derived, are based on publications on the diagnostic 202 
value of these criteria and can therefore be considered evidence-based. Application of the system was 203 
initially limited by interobserver variation, this decreased as the system became more common. The 204 
percentage of mammography reports in which the BI-RADS final assessment category has been 205 
assigned is an internal indicator in the quality assurance audits of the NVvR (Radiological Society of 206 
the Netherlands).  207 
 208 
The report 209 
A good report begins with a good imaging request. This should contain information about the 210 
complaint or the symptomatology, risk profile and history as well as clinical breast examination (also 211 
see 2.1). 212 
If more than one type of imaging is performed in one sitting, all types should be included in the same 213 
report with one integrated conclusion and final assessment category to facility clarity. 214 
 215 
A report should be succinct and follow the structure determined by BI-RADS: 216 
1. It should state the indication for the imaging study; 217 
2. Describe the breast composition in a semi-quantitative manner (not: very good, good, moderate, 218 

poor): 219 
ACR 1 The breast is almost entirely fat (< 25% breast tissue); 220 
ACR 2 There are scattered fibroglandular densities (25-50% breast tissue) 221 
ACR 3 The breast tissue is heterogenously dense (51-75% breast tissue) 222 
ACR 4 The breast tissue is extremely dense (> 75% breast tissue) 223 

3. Describe any new findings or changes compared to previous images, including size and 224 
localisation. Correlation with symptomatology. 225 

4. Concluding description followed by a BI-RADS final assessment category, showing the level of 226 
suspicion, and recommendations in relation to follow-up or additional imaging if indicated.  227 

 228 
BI-RADS final assessment categories and clarification  229 
If both mammography and ultrasound are performed, an integrated report should be formulated; the 230 
deciding factor in the BI-RADS final assessment category is the modality with the highest suspicion of 231 
malignancy.  232 
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Note that the presence of extremely dense breast tissue does not influence the BI-RADS final 233 
assessment category. In the final assessment category, the radiologist should express the extent to 234 
which an abnormality is radiologically suspect for malignancy, independent of density or the ability to 235 
evaluate the tissue.  236 
 237 
BI-RADS 0 (Incomplete study) 238 
Additional imaging is indicated. Examples are magnification views, ultrasound or comparison with 239 
previous studies that are not available. Many mammographic examinations performed during 240 
screening, which are eligible for referral, belong to this category. In radiology departments, this 241 
category should be applied as a provisional result and attempts towards completion should be made 242 
as fast as possible. 243 
 244 
BI-RADS 1 and 2 (Negative and Benign) 245 
The distinction between BI-RADS 1 and 2 is somewhat artificial, but may assist the treating physician 246 
with the discussion about a finding on the mammogram with radiological benign characteristics, such 247 
as a benign calcification or an oil cyst. Typical ultrasound BI-RADS 2 abnormalities are cysts and solid 248 
abnormalities with benign characteristics, which are stable over time. The BI-RADS 2 category is 249 
chosen if there is status after surgery, such as breast-conserving treatment, breast reduction and 250 
breast augmentation.  251 
The percentage of malignancies in these categories should be extremely small, but will never be nil, 252 
because false negative findings are inevitable. 253 
 254 
BI-RADS 3 (Probably benign) 255 
This final assessment category is reserved for abnormalities on mammography or ultrasound, where 256 
the radiologist estimates the risk of malignancy to be so low (< 2%), that short-interval follow-up is 257 
deemed adequate. This usually concerns abnormalities with benign aspect, in which imaging for 258 
comparison is available, such as solid laesions (on ultrasound) with round, oval or lobulated contours, 259 
(mammographically) well-defined laesions, small groups of round or oval microcalcifications or focal 260 
asymmetry of the breast tissue.  261 
The manner in which a BI-RADS 3 laesion is dealt with in the Netherlands differs from the 262 
recommendations by the ACR (2003), due to a difference in organisational structure. The guideline 263 
development group is of the opinion that aside from short-interval follow-up, a biopsy may also be 264 
chosen. If follow-up is chosen, then follow-up any earlier than 6 months later is generally not 265 
worthwhile [Graf, 2004; Vizcaino, 2001]. After 6 months, a recommendation may be made whether 266 
further follow-up needs to be performed after 12 and 24 months. The radiologist also has a choice 267 
here: the duration of follow-up may be applied to the age of the patient and the laesion type: in the 268 
case of a young woman with a small, typical fibroadenoma, one-off follow-up after 6 months is 269 
sufficient. Complete follow-up through to 24 months can be chosen for an older woman with a cluster 270 
of probably benign microcalcifications. If the laesion remains stable over time, the final assessment 271 
category can be changed to BI-RADS 2 (benign). 272 
The most important disadvantage of follow-up is the chance that the patient does not follow this 273 
recommendation. This was the case for 16-18% of patients in various studies [Varas, 2002; 274 
Zonderland, 2004].  275 
If a biopsy is chosen (cytological punction or needle biopsy) and the results are representative and 276 
correlate with the imaging (e.g. fibroadenoma), then the diagnostics are complete and follow-up is no 277 
longer necessary. 278 
The choice between follow-up or biopsy is dependent on the technical possibilities for biopsy, the 279 
wishes of the patient and the preference of the radiologist. On the basis of currently available 280 
literature, there are insufficient indications that MRI provides added value [AHRQ, 2006; Peters, 2008], 281 
see 2.2.5. 282 
 283 
BI-RADS 4 (Probably malignant) 284 
If an abnormality is assigned BI-RADS 4, it needs to be taken into account that the abnormality may 285 
still be benign. The chance of malignancy within this category can vary highly, from 2-95%; 286 
subclassifications may therefore be used as an option, namely: 287 

¶ BI-RADS 4a (low suspicion) 288 

¶ BI-RADS 4b (intermediate suspicion) and 289 

¶ BI-RADS 4c (of moderate concern, but not classic) 290 
This refinement is of importance with microcalcifications and benign biopsy results that are indistinct, 291 
see 4.1.3. Microcalcifications may be subdivided according to the BI-RADS assessment categories 292 
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into round and punctate, milk of calcium, amorphous, coarse heterogenous, fine pleomorphic, fine 293 
linear, and branching calcifications. The order corresponds to increasing risk of malignancy. The 294 
distribution pattern, diffuse distribution, regional, clustered, linear or segmental, may play a role in 295 
determination of the risk of malignancy. In a retrospective study of 115 biopsies, Burnside (2007) 296 
described a good correlation between the morphology of microcalcifications and the estimated risk of 297 
malignancy. The amorphous and coarse heterogenous microcalcifications were less often associated 298 
with malignancy (7 and 13% respectively) compared to fine pleomorphous and fine linear/branching 299 
microcalcifications (29 and 53% respectively). 300 
 301 
The essence of assigning a BI-RADS 4 is that tissue for pathology must be obtained that correlates 302 
with the radiology. Short-interval follow-up is not sufficient, unless this has been decided by the breast 303 
care team on the basis of good arguments. 304 
 305 
BI-RADS 5 (Highly suggestive of malignancy) 306 
This category is assigned to an abnormality that is highly suggestive of malignancy, with a greater 307 
than 95% likelihood of malignancy. There are often secondary characteristics of malignancy. If the 308 
obtained pathological material still yields a benign result, there needs to be consultation within the 309 
breast care team whether there may have been a sample error. 310 
 311 
BI-RADS 6 (Biopsy- proven malignancy) 312 
The number of patients with large tumours or locoregional extended disease who are treated pre-313 
operatively with neoadjuvant chemotherapy or radiotherapy is on the increase. The effect of such 314 
therapy is monitored using imaging. This category has been created for this group of people, because 315 
the typical abnormalities may disappear as a result of therapy, while there may still be malignant 316 
tissue in the breast. This category is therefore not intended for imaging for patients that have already 317 
undergone surgery.  318 
 319 
Table 1. Final assessment categories: BI-RADS mammography and ultrasound 320 

Final 
assessment 
category 

Description 

0 
Incomplete examination: additional imaging evaluation indicated and/or prior 
mammograms for comparison 

1 Normal, there is nothing to comment on 

2 Benign finding, e.g. a cyst, a known or calcified fibroadenoma or postoperative status 

3 
Probably benign finding: The radiologist thinks the laesion is benign, but prefers 
confirmation by means of a short-interval follow-up (6 months) or by means of a 
punction 

4 

Probably malignant, suspicious laesion:  
4a. low suspicion, malignancy cannot be excluded 
4b. intermediate suspicion of malignancy 
4c. moderate suspicion, not classic 

5 Highly suggestive of malignancy 

6 Biopsy- proven malignancy  

 321 
Conclusion 322 

Level 1 

For good quality breast care, clear and systematic reporting of radiological examinations 
is essential. 
The routine assigning of BI-RADS final assessment categories reduces interobserver 
and intraobserver variability. 
 

A1 ACR 2003 
A2 Caplan 1999, Lehman 2002, Monticciolo 2004 

 323 
Remaining considerations 324 
Patients referred by the national breast screening programme form a separate group. They (usually) 325 
do not have any symptoms, but an abnormality on the screening mammogram. Section 1.3.2. 326 
describes how this should be dealt with. For most patients, the mammogram and ultrasound can be 327 
used to explain the referral indication and assign a definitive, diagnostic BI-RADS final assessment 328 
category. For a small proportion, the abnormalilities that are cause for referral are not detected on the 329 
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mammogram in the hospital and can at the most be interpreted as fibroglandular tissue. A BI-RADS 1 330 
can then be assigned and patients can immediately return to the national breast screening 331 
programme. In a few cases, e.g. with focal asymmetry, a BI-RADS 3 (probably benign) can be 332 
assigned and a 6 month follow-up recommended, after which the patient returns to the national breast 333 
screening programme. Given this concerns asymptomatic women from the general population with low 334 
suspicion of malignancy, an MRI is also not indicated in this group. 335 
 336 
There must not be more than two working days between performing the examination and reporting. 337 
Requesting mammograms that have been taken elsewhere must also not delay reports, any 338 
comparisons performed at a later point in time may be mentioned in an appendix. Assigning a BI-339 
RADS 0 may only be applied if the comparison with previous mammograms is absolutely necessary 340 
for the conclusion. Each radiology unit should consider striving for a comprehensive system in relation 341 
to requesting previous mammograms from elsewhere and follow-up recommendations. 342 
Recommendations by a radiologist are not binding, although it is adviced that a multidisciplinary 343 
decision for a change in patient management is also recorded in an appendix. Finally, it remains 344 
important to also communicate personally unexpected findings with the requesting physician. 345 
 346 
Recommendations 347 
Mammography indications: 348 

¶ Screening within the framework of the national breast screening programme 349 

¶ Screening in relation to increased risk 350 

¶ Within the framework of symptomatology (in women and men > 30 years) 351 

¶ Within the framework of metastases of an unknown primary malignancy: only if there are clinical 352 
or pathological signs for malignancy 353 

 354 
Ultrasound indications: 355 

¶ Examination of first choice for young (< 30 years) symptomatic women (and men if applicable) 356 

¶ Examination of first choice for symptomatic women who are pregnant or breastfeeding 357 

¶ Additional examination to further characterise a mass detected on a mammogram 358 

¶ Additional examination to further analyse a palpable abnormality that is indistinct or occult on the 359 
mammogram 360 

¶ Additional examination to further analyse a non-palpable finding on a mammogram 361 

¶ Additional examination to further analyse an incidental laesion found on MRI  362 

¶ For the purposeof an ultrasound-guided punction or biopsy 363 
 364 
Operating and reporting on mammography and ultrasound: 365 

¶ If mammography is indicated for young, pregnant and breastfeeding women after having 366 
undergone an ultrasound, this should be performed directly afterwards 367 

¶ The radiology report should correlate the symptomatology with the integrated radiology findings  368 

¶ If multiple imaging types are performed during one visit, an integrated report should be made, in 369 
which the examination with the highest suspicion for malignancy should be the deciding factor 370 

¶ The report should be completed with a conclusion and recommendations, in which the BI-RADS 371 
final assessment category must be assigned  372 

 373 
BI-RADS 3 374 

¶ Assigning the final assessment category BI-RADS 3, probably benign, is reserved for the group of 375 
abnormalities that the radiologist thinks is benign, i.e. the chance of malignancy is less than 2%. 376 

¶ The manner in which a BI-RADS 3 laesion is dealt with may differ and is dependent on the 377 
possibilities in relation to punction, but also the wishes of the patient and preference of the 378 
radiologist. On this basis, a choice should be made between a punction or short-term follow-up (6 379 
months). In the case of a fibroadenoma, a single follow-up in 6 months is sufficient; for 380 
microcalcifications, follow-up in 6 months is recommended, and then further follow-ups after 12 381 
and 24 months.  382 

¶ If a patient has a BI-RADS 3 laesion, and is referred by the national breast screening programme, 383 
a punction should be chosen (where possible) so that the patient can be directly referred back to 384 
the national breast screening programme if the result is benign. 385 

¶ Additional MRI for BI-RADS 3 laesions as an alternative for follow-up of biopsy is not 386 
recommended. 387 

 388 



 44 

BI-RADS 4 and 5 389 
The manner in which a BI-RADS 4 and 5 laesion is dealt with is uniform: tissue sampling for pathology 390 
is mandatory. By exception with BI-RADS 4 abnormalities, short-interval follow-up after 6 months may 391 
be chosen if decided by the breast care team on the basis of good arguments. 392 

2.2.3 Imaging and punction of cysts 393 
The BI-RADS atlas distinguishes between uncomplicated cysts and complex cystic laesions. 394 
Mendelson (2001) also mentions complicated cysts. Uncomplicated cysts have a thin wall and are 395 
entirely anechoic. Complicated cysts contain a homogenous hypoechoic content, sometimes with a 396 
fluid interface; complex laesions are partly cystic, partly solid, with thickened walls, thickened septa 397 
and intracystic solid masses. The atlas classifies uncomplicated cysts as BI-RADS 2 (benign), 398 
impalpable uncomplicated cysts or clusters of microcysts as BI-RADS 3 (probably benign) and 399 
complex cysts as BI-RADS 4 (suspicious), the solid components often consist of papillary 400 
proliferations, see 4.1.3.  401 
Ultrasound is highly specific and therefore the technique of choice. By far most cysts are 402 
uncomplicated, the diagnosis can be made by ultrasound with > 99% certainty [Boerner, 1999; 403 
Kerlikowske, 2003; Vargas, 2004]. The aspirate of 660 uncomplicated cysts in a study by Smith (1997) 404 
did not yield any malignant cells. Atypical cells were found in 5%, but all these cysts were found to be 405 
benign as well when additional was performed. In prospective follow-up studies of the various types of 406 
cysts, a malignancy is only encountered sporadically (see the table below). 407 

Results for ultrasound of cysts 408 

Author Material Follow-up  Malignancies 

Smith 
1997 

660 uncomplicated cysts Aspirate 0% 

Lister 
1998 

63 uncomplicated cysts Follow-up/Aspirate 0% 

Venta 
1999 

308 complicated cysts 
Follow-up/Aspirate/ cytology 
or histology if possible 

0.3% 
(intracystic papilloma  
with 3 mm DCIS) 

Thurfjell 
2002 

267 benign cysts Follow-up for 3 years 
0.4% 
(cyst found to be IDC after 
3 years) 

 409 
In a retrospective study by Berg (2003), punction of 150 uncomplicated, complicated and clustered 410 
cysts did not yield a malignancy. Punction of 71 complicated cysts resulted in 18 cases of 411 
malignancies. Especially a thickened wall or excentrically located solid component, containing more 412 
than 40% of the total laesion, is predictive of malignancy [Venta, 1999]. In an additional prospective 413 
study, Berg (2005) described that clustered microcysts occur quite commonly and are not malignant.  414 

Conclusions 415 

Level 1 

The diagnostic reliability of ultrasound with an uncomplicated cyst is very high. 
 
A1 Kerlikowske 2003 
B Boerner 1999, Thurfjell 2002, Vargas 2004 

 416 

Level 3 

The chance of a malignancy with uncomplicated cysts, as well as with clustered 
microcysts and complicated cysts is negligibly small. 
 
B Berg 2005 
C Smith 1997, Berg 2003 

 417 

Level 3 

Pathological analysis of aspiration fluid from cysts that are uncomplicated, clustered or 
complicated is not worthwhile. 
 
B Lister 1998 
C Smith 1997 

 418 

Level 3 
The chance of malignancy in a complicated cyst is small, but cannot be excluded, 
especially if there is a thickened wall or excentrically located mass. 
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C Venta 1999, Berg 2003 

 419 
Remaining considerations 420 
Cysts may be the cause of painful, palpable abnormalities. The diagnosis can be made on the basis of 421 
ultrasound only. A punction may be offered to relieve painful, palpable cysts. 422 
 423 
Recommendations 424 
Ultrasound is the examination of choice to establish the diagnosis cyst, this applies to uncomplicated 425 
(anechoic) cysts, complicated (homogenous hypoechoic) cysts and clusters of microcysts and is 426 
independent of size and findings on palpation.  427 
A punction may be performed for relief. A BI-RADS 2 (benign) may be assigned to this group. 428 
Pathological examination of the aspirate is not indicated. 429 
 430 
Complicated cysts have a small chance of malignancy. This chance increases with marked wall 431 
thickening or the presence of a solid component. 432 
If benign characteristics dominate, BI-RADS 3 (probably benign) may be assigned with a choice of 433 
follow-up after 6 months or aspiration. 434 
If suspicious characteristics dominate, BI-RADS 4 (suspicious) must be assigned and a punction 435 
needs to be performed: aspiration and, if possible, histology of the solid component.  436 
Pathological examination of the aspirate is indicated here. 437 

2.2.4 Imaging and punction of fibroadenoma 438 
According to the BI-RADS atlas, a homogenous, solid mass with well defined margins, oval shape and 439 
parallel orientation is in line with a fibroadenoma. Skaane (1998) and Stavros (1995) add a thin 440 
hyperechoic pseudocapsule to this. If it concerns a new finding, these laesions are assigned the final 441 
assessment category BI-RADS 3 (probably benign). Known, longer existing laesions are classified as 442 
BI-RADS 2 (benign). 443 
On the other hand, a BI-RADS 4 (probably malignant) should be assigned if not all typical 444 
characteristics are present, because a malignant tumour cannot be excluded in the case of atypical 445 
characteristics. 446 
The fibroadenoma is the most common tumour in young women. 72% of 287 palpable laesions in 447 
women under 30 years of age were fibroadenomas [Vargas, 2005]. It is also the most common laesion 448 
in girls in puberty [Kronemer, 2001]. In a screening population of 117,729 women over 35 years of 449 
age, 51 fibroadenomas developed in 6 years; there were 4 in women between 50 and 52 years of age 450 
[Foxcroft, 1998]. The influence of hormonal fluctuations is not fully clear, but it is known that 451 
fibroadenomas may fluctuate in size and regress during menopause. 452 
Ultrasound is more specific than mammography in establishing the radiological diagnosis. In their 453 
prospective study, Skaane and Stavros achieved an almost 100% accuracy in the group 454 
fibroadenomas, which met all the typical characteristics. From the below literature overview it appears 455 
that after adequate imaging technique, the choice is either a follow-up after 6 months or a punction 456 
(cytology or needle biopsy) for confirmation. 457 
 458 
Fibroadenoma: imaging technique results 459 

 Material Follow-up  Malignancy 

Graf 
2004 

157 BI-RADS 3 laesions, 
some palpable, some non-
palpable 

Follow-up after 6 months to 2 
years, needle biopsy or 
excision 

No malignancies 

Apestequia 
1997 

145 BI-RADS 3 laesions, non-
palpable 

Follow-up after 12 months or 
cytology 

2/145 malignancies 
(1.38%) 

Carty 
1995 

78 fibroadenomas, confirmed 
by cytology  

Follow-up up to 5 years or 
excision 

No malignancies 

Dixon  
1996 

219 fibroadenomas, 
confirmed with cytology 

Follow-up up to 2 years or 
excision 

No malignancies 

 460 
Phyllodes tumour 461 
A fibroadenoma consists of epithelial and stromal components. Rapid size increase in combination 462 
with increased growth of the stromal component, so that the tumour becomes more heterogenous, 463 
raises suspicion for a phyllodes tumour. 464 
Gordon (2003) followed 1,070 fibroadenomas confirmed by punction. For 179 laesions, volume 465 
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measurements were performed multiple times. An increase in size to 1 cm of all 3 dimensions within a 466 
6 month period was deemed acceptable in all age categories. A size of more than 3 cm and cystic 467 
components was more indicative of phyllodes tumour. These can become very large, up to 20 cm. 468 
Phyllodes tumours display overlapping characteristics with fibroadenomas on a mammogram and 469 
ultrasound, the pathological characteristics also overlap [Liberman, 1996; Yilmaz, 2002]. The 470 
diagnosis phyllodes tumour may be made using a histological biopsy, but excision is necessary to 471 
differentiate between benign and malignant phyllodes tumour. 472 
 473 
Multiplicity 474 
Patient management in the case of multiple fibroadenomas consists of careful ultrasound examination 475 
according to the abovementioned criteria by Stavros (1995) and Skaane (1998). Multiple 476 
fibroadenomas are described with cyclosporine use [Son, 2004]. Punction of one of the laesions (often 477 
the largest) in combination with a follow-up of 6 months of the remaining laesions is sufficient. 478 
 479 
Removal 480 
Excision of a fibroadenoma is no longer considered necessary. Different percutaneous methods have 481 
been developed to remove the fibroadenoma in a minimally invasive manner, as long as the location is 482 
suitable and the fibroadenoma no larger than 3 to 4 cm. In doing so, it is not always necessary for the 483 
fibroadenoma to be removed in its entirety. Both regression and recurrence are described [Grady, 484 
2008]. Cryoablation in 64 patients with a follow-up of at least 12 months (a follow-up of 2.6 years for 485 
37/64) showed good results in Kaufman (2004, 2005) as well as percutaneous ultrasound-guided 486 
vacuum-assisted excision in 56 and 109 patients respectively in Sperber (2004) and Krainick-Strobel 487 
(2007). In this last study, total removal was possible for 86%, and there was scar formation in 19%. 488 
Comparison of a group (n=51) who underwent surgical excision with a group (n=47) who underwent 489 
ultrasound-guided percutaneous vacuum-assisted excision [Wang, 2009] resulted in favour of the last 490 
group, especially due to much better cosmetic results, also after hematoma formation. 491 
It is important, prior to the procedure, for the diagnosis fibroadenoma to be established with certainty. 492 
In the study by Matthew (2007) of 76 patients who underwent the procedure, 3 patients were found to 493 
have a malignancy. Prior to the procedure, cytology in these patients did not yield a clearly benign 494 
diagnosis. 495 
 496 
Conclusions 497 

Level 2 

The reliability of ultrasound in diagnosing fibroadenoma that meets all typical 
characteristics, is very high. 
 
A2 Stavros 1995  
B Skaane 1998 

 498 

Level 2 

Fibroadenomas may fluctuate in size. An increase in size to 1 cm of all 3 dimensions 
within a 6 month period is not alarming. 
 
A2 Gordon 2003 
C Dixon 1996, Carty 1995 

 499 

Level 3 

With a fibroadenoma of more than 3 cm or with cystic components, a phyllodes tumour 
cannot be excluded and a histological biopsy is indicated.  
 
C Liberman 1996, Yilmaz 2002 

 500 

Level 3 

Percutaneous ultrasound-guided vacuum-assisted excision of a fibroadenoma is a safe 
procedure with good cosmetic result. The diagnosis should be established prior to the 
procedure.  
 
B Wang 2009,  
C Krainick-Strobel2007, Matthew 2007 

 501 
Remaining considerations 502 
The solid character of fibroadenomas causes more concern than a cystic abnormality and the fear of 503 
making an interpretation error and the subsequent false negative finding is great. It is therefore 504 
important only to assign a BI-RADS 3 to laesions with all the typical characteristics of a fibroadenoma. 505 
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Furthermore, ultrasound is known to be operator-dependent and published studies may paint a 506 
flattering picture, also about percutaneous removal.  507 
 508 
Recommendations 509 
The ultrasound diagnosis in line with fibroadenoma is only allowed if there is a homogenous, solid 510 
mass with well defined margins, oval shape and parallel orientation. 511 
 512 
f he ultrasound diagnosis in line with fibroadenomaa BI-RADS 3 (probably benign) can be assigned; a 513 
choice can be made between follow-up in 6 months or a (cytological or histological) punction. 514 
 515 
In case of multiple fibroadenonomas punction of one of the laesions (often the largest) in combination 516 
with a follow-up of 6 months of the remaining laesions is sufficient. 517 
 518 
No distinction is needed between palpable and non-palpable fibroadenomas.  519 
 520 
Laesions that do not have all the typical characteristics of a fibroadenoma, must always be assigned 521 
BI-RADS 4 (suspicious laesion). Optionally, the BI-RADS category 4a may be assigned (low 522 
suspicion, malignancy cannot be excluded).  523 
A (cytological or histological) punction must be performed for these laesions. This applies to 524 
fibroadenomas that 525 

¶ do not fully meet the above description 526 

¶ that are greater than 3 cm with cystic components or that have grown per dimension more than 1 527 
cm per 6 months, because they cannot be distinguished with certainty from phyllodes tumours 528 

 529 
When a phyllodes tumour is suspected, histological biopsy is preferred. The suspicion should be 530 
reported on the pathology request form. 531 

2.2.5 Imaging of silicone prostheses 532 
There are no evidence-based guidelines or meta-analyses about screening and diagnostics in patients 533 
with silicone protheses. Most data is derived from (long-term) retrospective cohort studies. 534 
Retrospective cohort studies show that the incidence of breast cancer in the presence of prostheses is 535 
not higher and survival is not poorer than expected [Deapen, 2007]. In some studies, the incidence is 536 
even lower. A Finnish study included 2,171 women; 30 developed breast cancer out of 33.7 expected 537 
carcinomas (SIR 0.9. 95%CI 0.6-1.3). A Danish study compared 2,763 women with silicone 538 
prostheses with a control group; less breast cancers were found here too than expected (SIR 0.7. 539 
95%CI 0.5-1.0). The breast cancer stage and survival in these 2 studies were comparable to that in 540 
the general population [Pukkala, 2002; Friis, 2006]. Handel (2007) compared 129 carcinoma in women 541 
with silicone prostheses with the general population and found more palpable abnormalities, invasive 542 
tumours, positive lymph nodes and false negative mammograms. Follow-up was a maximum of 23 543 
years; no difference in survival was found. Tumour detection was usually by means of physical 544 
examination (palpable abnormality); mammography was the most reliable imaging technique, followed 545 
by ultrasound. 546 
 547 
Conclusions 548 

Level 1 

It has been demonstrated that the incidence of carcinoma does not increase in the 
presence of prostheses, but remains the same or is lower than in the general 
population. 
 
A2 Deapen 2007, Pukkala 2002, Friis 2006 

 549 

Level 1 

It has been demonstrated that cancer stage and survival in women with prostheses are 
comparable to the stage and survival in the general population. 
 
A2 Deapen 2007, Pukkala 2002, Friis 2006, Handel 2007 

 550 

Level 3 

Carcinomas in women with prostheses are more often detected as palpable 
abnormalities, they are more often invasive with lymph node metastases and false 
negative mammograms. 
 
A2 Handel 2007 
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 551 
Remaining considerations  552 
Patients with silicone prostheses form a heterogenous group. The extent to which the prostheses 553 
mask the fibroglandular tissue varies greatly, in general overprojection reduces with increasing age, 554 
due to an increase in fatty tissue in the breast. Other factors also play a role in the ability to perform 555 
and evaluate a mammogram: capsule formation, large prosthesis in a small breast and prepectoral 556 
localisation are unfavourable, but performing and evaluating a mammogram in the case of 557 
postpectoral localisation is generally not a problem. Digitalisation of the mammogram also has a 558 
positive influence here. 559 
The chance of rupture with the old generations of silicone prostheses (which contain an almost fluid 560 
core) is much greater than with the most recent prostheses, consisting of much firmer cohesive gel. 561 
Due to their more anatomical shape, they are much more formable and pliable, this is tested during 562 
the production process. They have a much lower chance of rupture than the older types: 98% was 563 
rupture-free after 5 years and 83-85% after 10 years [McLaughlin, 2007]. 564 
Mammography is generally considered the method of choice. Only a minority in the national screening 565 
programme cannot be evaluated, see 1.2.2. In the radiology departments of hospitals, the 566 
responsibility lies with the radiologist. The radiologist should provide further instructions to the 567 
technician when the mammogram is made: in applying compression, the consistency and location of 568 
the prostheses (pre- or retropectoral) should be taken into account. The technician should strive for 569 
images according to Eklund and an extra projection direction, for example mediolateral [Eklund, 1988].  570 
Ultrasound is indicated as an addition to mammography for palpable abnormalities, both for the 571 
detection of leakage and for masses. There are no good studies available on ultrasound as screening 572 
method with prostheses. In the 14-centre study by Berg [2008], no women with implants were 573 
included. This study did show that in individual cases screening with ultrasound may be worthwhile, if 574 
screening using mammography does not work, see 1.1.4. 575 
In the United States, MRI is approved by the FDA as method to determine leakage or rupture with 576 
asymptomatic patients, but the evidence for this is doubtful, partly due to the quality of third generation 577 
prostheses. However, MRI is very sensitive in determining a rupture if there are symptoms [McCarthy, 578 
2008]. MRI as screening method in women with prostheses and with the risk profile of the general 579 
population is not recommended, because there are no indications that their prognosis is worse if 580 
breast cancer develops.  581 
Regular breast self examination is not recommended in the general population, see 1.1.1. However, 582 
because most carcinomas in women with prostheses are discovered by palpation, this method may be 583 
worthwhile here. 584 
 585 
Recommendations 586 
There is no standard procedure available for women with silicone prostheses.  587 
The guideline development group is of the opinion that the radiologist, together with the laboratory 588 
technician, must determine the choice and sequence of clinical imaging on the basis of consistency, 589 
relative size and localisation of the prosthesis. 590 
 591 
Screening 592 
Women with silicone prostheses between 50-75 years of age are eligible for participation in the 593 
national screening programme. Only if mammography does not work or the mammogram cannot be 594 
evaluated, they are advised to have their screening examination conducted in the hospital radiology 595 
department. At the hospital, it is expected that the radiologist and technician perform additional 596 
imaging. The radiologist may decide to screen using ultrasound (if required). 597 
 598 
Screening with MRI is not recommended. 599 
 600 
Diagnostics: 601 
Mammography and ultrasound are performed if there are symptoms. 602 
 603 
If mammography does not work, ultrasound is the procedure of choice.  604 

2.2.6 Imaging: MRI  605 
Breast cancer can be detected by means of MRI with intravenous administration of Gadolineum. The 606 
pathophysiology is largely based on angiogenesis: there is an increase in the number of blood vessels 607 
and permeability of the vessel wall. The process is complex, benign abnormalities (fibroadenomas) 608 
and parenchyma may also stain [Kuhl, 2000]. The evaluation of an abnormality is based on a 609 
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combination of morphology, enhancement and the kinetics of the enhancement [ACR, 2003]. 610 
The following patterns can be distinguished within the group of enhancing abnormalities: :  611 

¶ focus, dot-like enhancement < 5 mm 612 

¶ mass, 3 dimensional space-occupying process 613 

¶ non-mass-like enhancement, enhanced area with a specific distribution pattern, e.g.segmental 614 
The kinetics of the enhancement can be subdivided into 3 types: 615 

¶ Type I: linear and persisting over time 616 

¶ Type II: plateau, occurs 2-3 minutes after injection 617 

¶ Type III: washout of the contrast, occurring 2-3 minutes after injection 618 
 619 
The technique is highly sensitive, but this has an unfavourable influence on the specificity. A drawback 620 
of the high sensitivity in combination with low specificity is the occurrence of incidental or accidental 621 
findings: this is the case if there is enhancement of a laesion measuring 5 mm or greater, which is not 622 
expected on the basis of earlier images, such as elsewhere in the breast or contralateral. Incidental 623 
laesions are seen more often with younger women and in the presence of dense breast tissue. The 624 
incidence depends on the study population and varies from 16-41% [Deurloo, 2005; Teifke, 2003]. In 625 
the prospective study by Morakkabati-Spitz (2005), non-mass-like enhancement was seen with a 626 
segmental or linear distribution pattern in 50 of the 1,003 (5%) patients. In 17 patients this concerns 627 
DCIS, the positive predictive value of this type of contrast image for DCIS in this study is 34% (17/50) 628 
with a specificity of 96%. 629 
Correlation with mammography and ultrasound is necessary to further characterise these laesions 630 
generally starting with 2

nd
 look ultrasound. In a series of 7 retrospective cohort studies, the success 631 

percentage in identifying these laesions was 22.5 - 82% [LaTrenta, 2003; Sim, 2005; Linda, 2008; 632 
Demartini, 2009; Meissnitzer, 2009; Destounis, 2009; Abe, 2010]. If a corresponding laesion on 633 
ultrasound was found, the percentage of malignancies was 28.6 - 42.8%. If no correlation was found, 634 
this percentage was much lower: 6.3 - 20%. The chance of malignancy was greater for a mass 635 
compared to non-mass-like enhancement, as the mass was larger, if the laesion was in the proximity 636 
of the malignant index tumour and as this index tumour was larger. The corresponding laesion often 637 
has a noticeable benign aspect, with round oval shape and parallel orientation, though often with ill-638 
defined margins [Abe, 2010]. 639 
 640 
In the presence of a corresponding laesion on ultrasound, the nature of the laesion can be determined 641 
by ultrasound-guided biopsy. If there is no corresponding ultrasound, patient management depends on 642 
the indication for the MRI.  643 
 644 

Indication preoperative MRI 645 

The prospective MARGIN study [Elshof, 2010] was conducted amongst 690 women with PA proven 646 
breast cancer and with a wish for BCT. They underwent a preoperative MRI. The additional laesions 647 
were subdivided on the basis of location; however, this subdivision is arbitrary and specifically aimed 648 
at determining the surgical plan: multifocal (maximum diameter of the index tumour and additional 649 
laesion of 3 cm), multicentric (maximum diameter index tumour and additional laesion greater than 3 650 
cm) and contralateral. Second-look ultrasound was only performed for the last 2 groups. In the case of 651 
multifocality, the size of the lumpectomy was adjusted. If a corresponding laesion was not found 652 
during second-look ultrasound, a follow-up was considered as sufficient, because these laesions were 653 
classified as BI-RADS 3. The follow-up was an average of 58 months, in which no local recurrences or 654 
primary tumours were detected. It is assumed that this can be also attributed to radiotherapy and 655 
adjuvant chemotherapy. 656 
In the case of BI-RADS 4 laesions and laesions that are decisive for surgical management, this 657 
approach is insufficient and MRI-guided biopsy is indicated. 658 

Indication for MRI screening  659 

In MRI screening a stricter work-up is indicated, see 2.3.1. If an additional laesion is classified as a BI-660 
RADS 3, shirt interval follow-up is recommended: for menstruating women, this may be done in 661 
another phase of menstruation and can be performed in as short a period as possible. The breast 662 
tissue enhances the least between day 7 and day 20 after menstruation [Müller-Schimpfle, 1997; Kuhl, 663 
2000]. If the women is not (or no longer) menstruating, follow-up of the size of the laesion after 6 664 
months is indicated. 665 
If an incidental finding consists of non-mass-like enhancement, DCIS may be suspected (BI-RADS 4). 666 
If a correlation with the mammogram does not show suspected MC, there are two possibilities: a direct 667 
MRI-guided biopsy is recommended or the MRI scan is first repeated: if the enhancement persists, 668 
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then an MRI-guided biopsy is still performed. 669 

MRI reporting 670 

When reporting on MRI imaging, the BI-RADS final assessment categories are also applicable, with 671 
the undertstanding that this categories will be assigned in a more intuitive manner than is the case 672 
with mammography and ultrasound due to the lack of evidence-based knowledge of the predictive 673 
values of morphological and kinetic patterns. 674 
 675 
BI-RADS final assessment category with MRI imaging 676 

Final 
assessment 
category 

Description 

0 Assessment incomplete, e.g. due to movement artefacts or technical imperfections  

1 No abnormal findings or enhancing patterns 

2 Clear benign morphological finding with benign enhancing pattern 

3 

Probably benign: The radiologist thinks the laesion is benign, but prefers confirmation; 
a choice can be made from: 

o Repeat in another phase of the cycle, to further specify the enhancing pattern 
o Repeat in 6 months, to check the size increase 
o Second-look ultrasound, to perform ultrasound-guided punction; if the second-

look ultrasound is negative, follow-up MRI in 6 months is mandatory 

4 
The combination of morphology and enhancing pattern is suspicious . Malignancy 
cannot be excluded, but the laesion is atypical. 
With occult laesions on mammography or ultrasound: consider MRI-guided biopsy 

5 
Highly suspicious of malignancy, both on the basis of morphology and enhanceing 
pattern. 
With occult laesions on mammography or ultrasound: consider MRI-guided biopsy. 

6 Biopsy-proven malignancy 

 677 
Remaining considerations 678 
The availability of MRI in the Netherlands is rapidly increasing, but the scan can rarely be applied in 679 
the short-term, so that the time for diagnostic work-up is often extended by 1 to 2 weeks. The increase 680 
in the number of MRIôs performed on suspicion of breast cancer requires adjustments by the surgeon 681 
and radiologist. More attention should be given to the radiologist discussing MRI findings with the 682 
surgeon, and he/she should also be available in the operating room. The number of locations where 683 
MRI-guided biopsies are being performed is steadily growing, it is important that accessibility also 684 
increases. 685 
 686 

Level 1 

Due to the high sensitivity of MRI, unexpected findings occur in 16-41% of the 
examinations performed. Of these, 29-43% are malignant. 
 
A2 Deurloo 2005, Teifke 2003 
B LaTrenta 2003, Sim 2005, Linda 2008, Demartini 2009, Meissnitzer 2009, 

Destounis 2009, Abe 2010 

 687 

Level 3 

If a corresponding laesion on ultrasound is not found, the chance of malignancy is 6.3 - 
20%. 
 
B La Trenta 2003, Sim 2005, Linda 2008, Demartini 2009, Meissnitzer 2009, 

Destounis 2009, Abe 2010 

 688 

Level 3 

If there are multifocal laesions on a pre-operative MRI scan, in which the laesion and 
the index tumour together have a maximum diameter of 3 cm and in which no 
corresponding laesion on ultrasound is found, the chance of a local recurrence after 
adjusted, more ample lumpectomy is acceptably small. 
 
B Elshof 2010 

 689 

Level 3 
If there is no corresponding laesion on ultrasound of additional BI-RADS 3 laesions 
outside the quadrant of the index laesion on a pre-operative MRI scan, surgical 
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management does not need to be adjusted. The chance of recurrence is acceptably 
small. 
 
B Elshof 2010 

2.2.7  Differentiation between benign and malignant abnormalities/further characterisation 690 
Is it worthwhile to perform additional MRI in the group of patients in which, after imaging with 691 
mammography and ultrasound, the diagnosis breast cancer cannot be determined with certainty?  692 
From the eight articles used full-text to assess this question, six were found suitable to answer the 693 
clinical question [Bluemke, 2004; Gibbs, 2004; Hrung,1999; Liberman, 2002; Nunes, 2001; Teifke, 694 
2003]. The report by the AHRQ (2006) and meta-analysis by Peters (2008) were also used. The 695 
results of 44 studies are incorporated in this; these studies are largely (but not fully) in alignment with 696 
the abovementioned analysis.  697 
The 44 studies had a sample size varying from 14 - 821, and a carcinoma prevalence of 23 - 84%. 698 
The pooled sensitivity was 0.90 (95%CI 0.88-0.92) and the pooled specificity 0.72 (95%CI 0.67-0.77). 699 
The diagnostic accuracy was influenced by the carcinoma prevalence and by the manner in which the 700 
findings were assessed: if two of the three ACR criteria (morphology, enhancing and enhancing 701 
kinetics) were used, the specificity was the greatest: 0.81. If all three were used, the specificity was 702 
0.67 and if one criterion was used 0.74. This can be explained by the different methods of 703 
interpretation within studies and it is in line with the (as yet) young guidelines for interpretation of MRI 704 
images in the BI-RADS atlas [ACR, 2003]. 705 
On the basis of the above study results, it can be concluded that punction is necessary for a definitive 706 
diagnosis and cannot be replaced by MRI. 707 
 708 
There are two groups in which these limitations play a smaller role: 709 

¶ The scar in a postoperative breast may be difficult to assess by mammography, because 710 
similar to a malignancy there may be architectural distortion. Differentiation is simpler, 711 
because scar tissue no longer enhances after approximately 6 months [Rieber, 1997]. 712 
Enhancing of parenchyma is less likely due to radiotherapy and adjuvant chemotherapy. This 713 
group of patients therefore displays constant (high) sensitivity and improved specificity with 714 
high negative predictive value: 88.8 - 93% [Drew, 1998; Belli, 2002]. 715 

¶ Approximately 1% of all primary breast cancers are mammographically occult cancers and 716 
present as axillary lymph node metastases, while a primary carcinoma also cannot be 717 
detected by clinical examination and ultrasound. It is important for therapy choice to still 718 
attempt to find the primary tumour. Based on the high sensitivity of the MRI however, it is 719 
possible to detect the primary tumour using MRI for at least 70% of this group [Morrow, 1998; 720 
Obdeijn, 2000; Olson, 2000].  721 

 722 
Conclusions 723 

Level 1 

Prospective studies have shown that the diagnostic accuracy of MRI in different 
populations varies from 69 ï 89%. 
 
A1 Bluemke 2004, Hrung 1999 
A2 Nunes 2001 
B Gibbs 2004, Liberman 2002 

 724 

Level 1 
MRI is not good enough to replace biopsy. 
 
A1 Peters 2008 

 725 

Level 2 

In the postoperative breast, to differentiate between scar tissue and a local recurrence, 
the specificity of MRI is 89 ï 93%. 
 
A2 Drew 1998 
B Belli 2002 

 726 

Level 2 

In the case of lymph node metastases of an occult breast cancer, the primary tumour 
can be detected using MRI in 40-70%. 
 
B Obdeijn 2000, Olson 2000  
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 727 
Remaining considerations 728 
A limitation of the available studies is the varying prevalence of abnormalities for participating patients 729 
and varying specificity. No randomised studies have been performed, this is related to the high 730 
expectations MRI has created, both in patients and with professionals in this area.  731 

2.3 Preoperative staging 732 

2.3.1 MRI for PA-confirmed breast cancer 733 
Multiple reviews are available on different subtopics. On the basis of 19 studies, Houssami (2008) has 734 
evaluated how often extra malignancy is found and what the effect is on surgical management. 735 
Brennan (2009) analysed 22 studies to determine the percentage mammographic occult contralateral 736 
malignancy. Mann ((1), 2008) evaluated 21 studies to determine the value of MRI in invasive lobular 737 
carcinoma. Schouten van der Velde (2009) determined the value of MRI for DCIS by analysing the 738 
results of 19 studies. A number of cohort studies are also cited. 739 
 740 
Tumour size, multifocality, multicentricity and bilaterality 741 
Aside from personal preference of the patient, the size of the breast cancer in relation to the size of 742 
the breast is determinant for primary treatment. The size can be determined by means of clinical 743 
breast examination, mammography, ultrasound and MRI. Berg (2004) has prospectively analysed the 744 
accuracy of mammography, ultrasound and MRI for 110 women in whom 177 malignant laesions were 745 
found. The extra laesions changed the surgical management in 30% of cases. Mammography, 746 
together with clinical examination and MRI, is the most sensitive combination. Ultrasound after MRI 747 
did not provide additional value. The sensitivity of mammography was inversely proportional to the 748 
density of breast tissue and reduced from 100 to 45% for very dense breast tissue. MRI displayed a 749 
higher sensitivity than mammography and ultrasound, both for invasive and in situ malignancy. 750 
Addition of MRI led to a false-positive finding and an overestimation of tumour size in 6%. 751 
In the prospective study by Deurloo (2006), in which candidates for breast-conserving therapy were 752 
included, MRI was significantly more often correct in determining tumour size than conventional 753 
imaging (90% versus 70%). This was especially the case if there was an irregular shape of the tumour 754 
on the mammogram, if there was a discrepancy in size, measured on mammography and ultrasound 755 
and in younger patients. Mammographically occult laesions were detected in 13% of patients.  756 
In the prospective multicentre trial by Schnall (2005), 414 women with proven breast cancer were 757 
examined by mammography and MRI. Mammographically occult malignant laesions that were more 758 
than two cm distance from the index laesion (and therefore usually outside the boundaries of the 759 
lumpectomy) were found in 10% of women. This especially concerned women with dense breast 760 
tissue. Half of these laesions were greater than 1 cm.  761 
 762 
DCIS 763 
The size of DCIS is usually determined by the size of the area with microcalcifications. However, this 764 
often appears to be an underestimation [Holland, 1990]. A more accurate determination of the size of 765 
DCIS by MRI is important, because complete excision means 100% curation in the case of DCIS. 766 
In a review, Schouten van der Velden (2009) analysed 19 studies for the value of MRI with DCIS. The 767 
sensitivity varied from 38 to 100%, in which false negative findings often involved low-grade DCIS. 768 
MRI was found to be better at indicating the size of DCIS, although a lot of overestimation occurred 769 
due to the presence of enhancing benign proliferative disorders.  770 
The publication by Kuhl (2007) is an interesting study on the value of MRI with DCIS. She studied 771 
more than 7,000 patients for different indications using both mammography and MRI. It was a double-772 
blind study. One hundred and sixty seven cases of pure DCIS were found and these were the subject 773 
of the study. There was a moderate sensitivity (56%) for mammography and significantly higher 774 
sensitivity for MRI (96%). MRI was especially better in detecting high-grade DCIS.  775 
MRI was also found to be more accurate in the case of an invasive carcinoma with an extensive 776 
intraductal component (EIC). There is EIC in 30 to 40% of invasive laesions. Irradically removed EIC is 777 
an important prognostic factor for the risk of a local recurrence, probably because substantially more 778 
tumour tissue remains in these patients after lumpectomy [Holland (1), 1990; Holland (2), 1990; 779 
Voogd, 2001].  780 
 781 
Invasive lobular carcinoma 782 
Invasive lobular carcinomas make up approximately 10% of all breast cancers and there are 783 
indications that the incidence is increasing [Li, 2003]. A diffuse growth, without microcalcifications, is 784 
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more common than with invasive ductal carcinomas, so that the mammogram may be false negative 785 
[Arpino, 2004; Berg, 2004]. The infiltrative growing lobular carcinomas are often underestimated in 786 
size, both with mammography and ultrasound [Mann (2), 2008]. Connected to this is the fact that 787 
positive surgical margins are seen more commonly with breast-conserving treatment in the case of 788 
invasive lobular carcinoma than with invasive ductal carcinoma [Dillon 2006, de Zeeuw 2009]. 789 
However, it has never been demonstrated that ILC leads to more local recurrences, not with breast-790 
conserving treatment, nor GRM with radiotherapy [Diepenmaat, 2009]. It appears from the review by 791 
Mann ((1), 2008) that MRI is better at indicating tumour size than mammography and ultrasound. In 792 
addition, extra ipsilateral malignant laesions were seen in 32% of patients and contralateral laesions in 793 
7% of patients using MRI. MRI changed surgical management in 28% of cases. 794 
 795 
Relation to evaluability of mammography 796 
In the prospective trial by Sardanelli (2004), MRI was compared to mammography in 90 patients who 797 
were going to undergo a planned mastectomy. MRI was found to be more sensitive in the detection of 798 
multifocal and multicentric laesions with an overall sensitivity of 81 and 60% respectively. However, no 799 
significant difference in sensitivity was found in breasts largely composed of fat tissue. In the studies 800 
by Berg (2004) and Goethem (2004), the difference in sensitivity was also inversely proportional to the 801 
density of the breast tissue.  802 
 803 
Contralateral laesions 804 
In the multicentre study by Lehman (2007), 30 contralateral tumours (3%) were found in 969 women 805 
with a recent diagnosis of unilateral breast cancer, which were clinically and mammographically occult. 806 
The review by Brennan (2009) shows suspicious abnormalities in the contralateral breast are seen in 807 
9.3% of women with recently diagnosed breast cancer, in which more than half are found to be false 808 
positive. A total of 131 malignant laesions were found in 3,253 women (4%). Of these laesions, 35% 809 
concerned DCIS; 65% were invasive with an average diameter of 9 mm. While the prognostic value of 810 
detecting these laesions is difficult to estimate, simultaneous detection of contralateral malignancy can 811 
spare women a second round of therapy. 812 
 813 
Conclusions 814 

Level 1 

On average, MRI is a better approximation of the precise tumour size than clinical 
breast examination, mammography and ultrasound, especially with dense breast 
tissue. 
 

A1 Houssami 2008, Brennan 2009, Mann 2008, Schouten van der Velden 2009 
A2 Berg 2004, van Goethem 2004, Deurloo 2006 

 815 

Level 2 

The difference in accuracy between MRI and mammography is dependent on the 
density of the breast tissue. The difference is small for fatty breasts. 
 
A2 Berg 2004, Sardanelli 2004,  
B Van Goethem 2004, Schnall 2005 

 816 

Level 1 

When determining the tumour size using MRI, overestimation is more common than 
underestimation. The percentage of overestimation in tumour size by MRI varies 
strongly; 
it is smallest with invasive lobular carcinoma and the largest with DCIS. 
 
A1 Houssami 2008, Mann 2008, Schouten van der Velden 2009 
A2 Deurloo 2006, Berg 2004 

 817 

Level 1 

Compared to mammography and ultrasound, MRI has the highest accuracy in pre-
operative determination of additional tumour foci and bilaterality.  
This applies to invasive ductal carcinoma and invasive lobular carcinoma. 
 
A1 Houssami 2008, Brennan 2009, Mann(1) 2008 

 818 

Level 1 
The sensitivity of MRI with DCIS is highly variable and there may be a substantial 
overestimation. 
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MRI has a higher negative predictive value than mammography in relation to 
multicentricity, residual tumour and detecting an invasive component.  
 
MRI has the highest accuracy in determining the presence and size of high grade DCIS 
and an extensive intraductal component. 
 
A1 Schouten van der Velden 2009  
A2 Kuhl 2007, Hwang 2003 

 819 
What is the effect of preoperative MRI? 820 
The rapid introduction of MRI is largely the result of great accuracy in relation to tumour size, 821 
multifocality and multicentricity and has lead to MRI increasingly being added to the preoperative 822 
work-up of patients eligible for BST.  823 
This may lead to changes in surgical management, which means a mastectomy is performed instead 824 
of a lumpectomy, or a more extensive lumpectomy or an extra lumpectomy. Morrow (2004, 2006) has 825 
made critical side notes about this development. Does this more extensive surgery actually result in an 826 
improvement for the patient? Does preoperative MRI contribute to a reduction in the number of 827 
reoperations, to less recurrences or to a better prognosis?  828 
 829 
Effects on the pre-operative process 830 

In a retrospective study by Bleicher (2009) involving 577 patients, of which 130 underwent a 831 
preoperative MRI, it was noticeable that the pre-operative process with these 130 patients took 832 
more than 22 days longer (p=0.011), while there was no statistically significant difference in 833 
positive surgical margins after surgery (21.6% with MRI and 13.8 % without MRI, p=0.20). The 834 
percentage of conversions to mastectomy was higher, but this difference was also not statistically 835 
significant (9.8% with MRI and 5.9% without MRI, p=0.35). The longer duration of the pre-operative 836 
process is usually the result of the work-up of additional findings. In the study by Lehman (2007), 837 
121 biopsies were required for the detection of 30 contralateral tumours. 838 

 839 
Effect on surgical management 840 

Berg (2004) reports that surgical management was changed in 30% of cases, Van Goethem (2004) 841 
43%, Deurloo (2006) 22% and Mann ((2), 2008) 28% of exclusively ILC patients.  842 
Houssami (2008) reports that the effect on surgical management is mentioned in 13 of 19 studies: 843 
mastectomy is performed instead of lumpectomy in 8% and more extensive surgery in 11% (not 844 
further specified, this concerned more ample excision, or an extra excision but also mastectomy). 845 
On the basis of false-positive findings, an unjustified mastectomy was performed in 1% of women 846 
and more extensive surgery in 5%. 847 

 848 
Effect on the frequency of reoperation  849 

Only a proportion of studies provide information about the effect of preoperative MRI on the 850 
number of irradical lumpectomies. Grobmeyer (2008) reports a low percentage (10%) of positive 851 
surgical margins. Pengel (2008) compared the number of irradical lumpectomies in a group of 852 
patients with and without preoperative MRI. This was 14% in the MRI group and 19% in the non-853 
MRI group. Mann (2010) retrospectively evaluated the re-excision rate with ILC: this was 27% in 854 
the non-MRI group and significantly lower (9%) in the MRI group. The final mastectomy percentage 855 
was also lower in the MRI group (48% versus 59%).  856 
Turnbull (2010) published results for the only randomised study conducted (so far) in this area. It 857 
concerns an English multicentre study in which 45 hospitals and 107 surgeons participated. The 858 
primary endpoint was the percentage of reoperations. The percentage of reoperations in 800 859 
patients with and 800 patients without preoperative MRI were compared and were found to be 860 
practically the same: 18.7 versus 19.3%.  861 

 862 
Effect on the risk of recurrence and prognosis 863 

There is little known yet about this. There was no difference in the frequency of local recurrence in 864 
a retrospective study by Solin (2008): 3% in women with preoperative MRI and 4% in women 865 
without MRI. There was also no difference in survival: 86% in women with preoperative MRI and 866 
86% in women without MRI. The differences in patient populations were not significantly different, 867 
the patients with MRI were a little younger (53 years versus 56 years) and had slightly more 868 
favourable tumour characteristics. 869 
The additional tumour foci that were detected using MRI confirm what has been known for some 870 
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time, namely that breast cancer is often multifocal and multicentric [Holland, 1985]. It is therefore 871 
plausible that tumour is regularly left behind during a lumpectomy. Despite this, clinical trial data 872 
show that the prognosis of patients undergoing BST is the same as patients undergoing a 873 
mastectomy [van Dongen, 2000; Fisher, 2002] and the recurrence percentage is low. Clearly, 874 
postoperative radiotherapy and chemotherapy attribute to this. Patients in these trials did not 875 
undergo preoperative MRI, from which the conclusion could be drawn that survival advantage is 876 
not gained from detecting multifocality using MRI. In relation to the risk of local recurrence, it must 877 
be noted that the risk is clearly higher for young women [Vrieling, 2003; Bartelink, 2007] and that 878 
the prognosis of patients with a local recurrence is clearly poorer than for patients who do not 879 
experience a recurrence [Voogd, 2001; Clarke, 2005]. De Bock (2009) analysed the data of 3,601 880 
women with stage I and II breast cancer included in 3 EORTC trials. Patients with a local 881 
recurrence were found to have three times the risk of developing distant metastases than patients 882 
who did not develop a recurrence. Young age and breast-conserving therapy were the most 883 
important prognostic factors for developing a local recurrence. The expectation is that 884 
implementation of MRI specifically with young women will favourably influence survival, while in 885 
women of 70 years and older no survival advantage is expected. However this has not yet been 886 
demonstrated. 887 

 888 
Conclusions 889 

Level 1 

Preoperative MRI may lead to a longer pre-operative process and has lead to more 
extensive surgery, both in terms of local excision with BCT and the percentage of 
mastectomies. 
 
A1 Houssami 2008, Brennan 2009 
B Bleicher 2009 

 890 

Level 1 

Preoperative MRI has not lead to a significantly lower percentage of reoperations, 
except with ILC. 
 
A1 Turnball 2010  
B Bleicher 2009, Mann (2) 2008  

 891 

Level 1 

After primary therapy (consisting of mastectomy or BCT), the chance of a local 
recurrence is the greatest with young women and breast-conserving therapy. These 
recurrences worsen the prognosis and reduce survival. 
 
A1 Voogd 2005, Clarke 2005, Bartelink 2007, de Bock 2009 
A2 Vrieling 2003 

 892 
Remaining considerations 893 
After an enthusiastic introduction of MRI in the preoperative work-up of patients who are eligible for 894 
BCT, the added value is currently up for discussion and the indication is therefore controversial. It 895 
appears to be difficult to translate the extra information obtained by means of MRI into better surgical 896 
results. It is also possible that the role of additional radiotherapy and adjuvant chemotherapy with 897 
eradication of additional foci is being underestimated.  898 
While sufficient information will be gained with conventional imaging for the majority of patients to 899 
perform breast-conserving treatment, it has become clear that subgroups will benefit from 900 
preoperative MRI. More randomised studies are required to define these subgroups. 901 
If additional laesions are detected using MRI, for which PA is required, extension of the pre-operative 902 
process is sometimes unavoidable. 903 
 904 
Recommendations 905 
 906 
Performing the MRI 907 

¶ Standardised reporting including BI-RADS final assessment categoriesis required.  908 

¶ Incidental, additional findings must be classified separately. 909 

¶ An incidental, additional finding must be correlated with mammography and (second-look) 910 
ultrasound, during which PA material can be obtained.  911 

¶ If an ipsilateral incidental finding is present with a preoperative patient (multifocal or multicentric) 912 
and no corresponding laesion on ultrasound or mammographyis found, a practical approach can 913 
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be chosen by the breast care team and planned surgical management does not need to be 914 
amended per se.  915 

¶ The following applies to the remaining additional findings: 916 
o If a corresponding laesion is not found and it concerns a BI-RADS 3 laesion, a repeat MR in 917 

another phase of the menstruation or after 6 months is indicated 918 
o If a corresponding laesion is found and it concerns a suspicious malignant mass (BI-RADS 4 919 

or 5), which may drastically change surgical management, this is eligible for MRI-guided 920 
biopsy. 921 

o If a corresponding laesion is not found and it concerns a non-mass-like enhancement (BI-922 
RADS 4), which may drastically change surgical management, this is eligible for MRI-guided 923 
biopsy 924 

o In the remaining cases, a one-off repeat of the MRI in a different phase of the cycle or in 6 925 
months may be chosen, before proceeding to MRI-guided biopsy  926 

 927 
Indications for MRI: 928 
Screening: 929 

¶ Screening with MRI is indicated for women with a very high risk (RR 6-8) 930 

¶ There is insufficient basis to recommend annual MRI screening for women with increased risk 931 
without gene mutation, other than in a research context  932 

¶ MRI screening of women from the general population with dense breast tissue or with silicone 933 
prostheses is not recommended  934 

 935 
Preoperative staging: 936 

¶ Routine preoperative MRI is not recommended. 937 

¶ Preoperative MRI is recommended for invasive carcinoma, if the woman would like to be eligible 938 
for BCT, and: 939 

o there is a discrepancy in size on clinical examination, mammography and ultrasound, or 940 
o there is invasive lobular carcinoma, unless there is a unifocal mass on a fatty 941 

mammogram  942 
This recommendation applies especially to young women  943 
The added value for women over 70 years of age is minor 944 

¶ Preoperative MRI is recommended with DCIS, if the woman would like to be eligible for BCT, and: 945 
o there is high grade DCIS, in which there is indistinctness about the tumour size 946 
o there is DCIS with suspicion of (micro)invasion 947 

 948 
Differentiation between benign and malignant abnormalities/further characterisation: 949 

¶ MRI as additional imaging technique in the case of a problematic mammogram or ultrasound 950 
should be applied cautiously. If a punction is indicated on the basis of mammography and 951 
ultrasound, this punction indication will not be made unnecessary by MRI examination 952 

¶ MRI is recommended as additional diagnostic tool for suspicious abnormalities of the 953 
postoperative breast or positive axillary nodes and an occult primary tumour on mammogram and 954 
ultrasound 955 

 956 
Determining the effect of neoadjuvant chemotherapy 957 

¶ MRI as additional imaging technique is recommended to accurately record the tumour size before 958 
and after neoadjuvant chemotherapy (unless it can be clearly determined using mammography 959 
and ultrasound) 960 

2.3.2 For which patients is preoperative and ultrasound of the axilla indicated as triage test for 961 
the SN procedure?  962 

Preoperative staging of the axilla using ultrasound, selectively supplemented with ultrasound-guided 963 
punction is applied when breast cancer is suspected. In 2006, a systematic review was published of 964 
prospective cohort studies [Alvarez, 2006], in which cytological punctions were performed. In one 965 
study, histology was also obtained in difficult cases. The sensitivity of ultrasound with non-palpable 966 
nodes, based on morphology, varied between 26.4% (95%CI 15.3 ï 40.3%) and 75.9% (95%CI 56.4 ï 967 
89.7%). 968 
In the meantime, the meta-analysis by Houssami (2011) has become available. Thirty-one studies 969 
were included with data of 2,874 punctions in 6,166 patients. An overall sensitivity was calculated of 970 
79.6% (95%CI 74.1 - 84.2), specificity of 8.3% (95%CI 97.2 ï 99.0), and PVW 97.1% (95%CI 95.2 ï 971 
98.3). The average percentage of insufficient punctions was 4.1%. 972 
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The sensitivity was higher if the punction was performed with nodes suspicious on ultrasound 973 
compared to visible nodes. Suspicious characteristics varied in different studies, the most important 974 
were cortical thickness and asymmetry of the cortex. The procedure prevented an unnecessary SN 975 
procedure in 19.8% of all women; in 17.7% of the women if the lymph nodes were not palpable. The 976 
chance of a positive punction result of the nodes is significantly greater if the diameter of the primary 977 
tumour is greater than 21 mm: OR 2.57 (95% CI 1.29-5.09). 978 
The sensitivity and specificity of histology (4 studies) were a little higher than of cytology (24 studies): 979 
a sensitivity of 83.4% (95%CI 71.6 - 90.9) and specificity of 100% for histology, versus 78.6% (95%CI 980 
72.2 ï 83.7) and 98.0% (95% CI 96.7 ï 98.8) respectively for cytology. However, the difference was 981 
not significant (p=0.41) and it seems more relevant for the choice of histology or cytology to let it 982 
depend on the expertise of the pathologist. The comparative study between cytology and histology by 983 
Rao (2009), included in the meta-analysis, showed no statistical difference in sensitivity; however, 984 
histology was twice as expensive. In the study by Deurloo (2003), also included in the meta-analysis, 985 
the best predictor of lymph node metastasis by ultrasound was the maximum cortex thickness, in 986 
which the optimal cut-off point was found to be > 2.3 mm. 987 
 988 
Conclusions 989 

Level 1 

Selective preoperative punction of abnormal axillary nodes on ultrasound leads to a 
reduction in the number of SN procedures by 19.8%. 
 
A1 Houssami 2011 

 990 

Level 1 

The results of cytology and histology (sensitivity and specificity) are comparable: the 
difference is not significant. 
 
A1 Houssami 2011 

 991 

Level 3 

During ultrasound examination of axillary nodes, a cortex thickness >2.3 mm is an 
optimal cut-off point for an acceptable cytology yield.  
 
B Deurloo 2003 

 992 
Remaining considerations 993 
Ultrasound with cytology of the axillary nodes is not a stressful procedure. The procedure can be 994 
applied with breast abnormalities that are assigned BI-RADS 4 or 5 before a definitive pathology 995 
diagnosis is available. Cytology of axillary nodes does not appear to interfere with the SN procedure, 996 
although systematic studies are lacking.  997 
 998 
Recommendations 999 
Ultrasound of the axilla is indicated in the case of pathologically proven (or suspected) breast cancer 1000 
(BI-RADS 4 or 5), supplemented with punction of a suspected node.  1001 
 1002 
Cytological punction of a lymph node is recommended if the cortex thickness is 2.3 mm or more and if 1003 
the cortex is asymmetrical. 1004 

2.3.3 FDG-PET-CT of PA-proven breast cancer 1005 
In asymptomatic patients without locally advanced disease, staging is largely limited to clinical 1006 
examination. In patients with stage III breast cancer, staging is performed with imaging. So far, these 1007 
patients usually undergo skeletal scintigraphy, ultrasound of the liver and chest X-ray [Aukema, 2009]. 1008 
A relatively new technique is positron emission tomography (PET) with the glucose analogue F-18-1009 
fluorodeoxyglucose (FDG), currently often used in combination with computer tomography (CT). FDG-1010 
PET is an accurate technique in oncological practice in staging and re-staging of recurrent disease, in 1011 
the detection of occult tumours and the evaluation of residual laesion after therapy [Juweid, 2006]. It is 1012 
a non-invasive examination of the entire body. By combining anatomical and functional information, 1013 
integrated PET-CT systems have a better accuracy than FDG-PET only or FDG-PET in combination 1014 
with a separate CT for the detection of malignant abnormalities [Antoch, 2004, Poeppel 2009]. FDG-1015 
PET is highly sensitive for the detection of lytic skeletal metastases, but sclerotic laesions may be 1016 
missed with this technique.  1017 
The CT component contributes to a higher specificity, also in the case of skeletal abnormalities.  1018 
The diagnostic value of FDG-PET-CT is greater in the staging and re-staging of patients with breast 1019 
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cancer than the value of FDG-PET or CT only [Fueger, 2005; Czernin, 2010]. FDG-PET-CT has 1020 
gained an increasing role in recent years in the different diagnostic aspects of breast cancer.  1021 
 1022 
Detection of primary breast cancer  1023 
The sensitivity of FDG-PET for the detection of subcentimetre laesions is low, approximately 57% 1024 
[Lavayssière, 2009]. Avril (2000) had an overall sensitivity of 80.3% with 144 patients. The detection of 1025 
T1 tumours was decidedly lower than for T2 tumours, 68.2% and 91.9% respectively. Fuster (2008) 1026 
studied 60 patients with tumours > 3 cm. FDG-PET-CT detected all laesions but FDG-PET-CT 1027 
visualised only 14 of the 19 multicentric and/or multifocal tumours compared to MRI. The relatively 1028 
limited spatial resolution of PET and the variable uptake of FDG in breast tumours play a role in this 1029 
moderate result. Well-differentiated and slow growing tumours have a lower metabolic activity and , as 1030 
a result, are more often false negative. FDG-PET therefore has a higher sensitivity for invasive ductal 1031 
carcinoma than for invasive lobular carcinoma. Non-invasive tumours such as ductal and lobular 1032 
carcinoma in situ (DCIS and LCIS) generally have a low uptake of FDG or are even negative. There is 1033 
a correlation between uptake and aggressiveness of the tumour [Lavayssière, 2009]. In a group of 116 1034 
tumours, Kumar (2006) found that smaller tumours (Ò 1 cm) and low-grade were powerful independent 1035 
predictors of false-negative examinations. In a systematic review of 13 studies (n=16-144/study), in 1036 
which an FDG-PET was performed in patients with suspected breast cancer, FDG-PET had a 1037 
(predicted) sensitivity of 89% and a (predicted) specificity of 80%. The (individual) risk of a false 1038 
negative result was too great to omit a biopsy in patients with a negative FDG-PET [AHRQ, 2001]. The 1039 
sensitivity of the examination is therefore too low for detection of a primary breast cancer in routine 1040 
staging. 1041 
 1042 
Staging lymph nodes 1043 
Accurate staging of axillary nodes is important to determine the prognosis and select the right patients 1044 
for additional treatment. Studies that have shown that the value of FDG-PET(-CT) in determining the 1045 
axillary node status show a wide range of sensitivity and specificity. In a systematic review of 26 1046 
studies (n=2,591), an average sensitivity of 63% (95%CI: 52-74%) was found and an average 1047 
specificity of 94% (95%CI: 91-96%) for PET or PET-CT [Cooper, 2011]. The average sensitivity was 1048 
11% (5-22%) for micrometastases (Ò 2 mm; 5 studies; n=63) and 57% (47%-66%) for 1049 
macrometastases (>2 mm; 4 studies; n=111). FDG-PET(-CT) has a lower sensitivity and specificity 1050 
than the SN procedure. Replacement of the SN procedure by FDG-PET may spare patients the 1051 
negative effects of the SN procedure but results in more false negatives with a greater recurrence 1052 
rate. In short, FDG-PET(-CT) does not play a meaningful role as standard non-invasive procedure 1053 
during staging of clinically negative axilla. However, specificity is very high. The seven FDG-PET-CT 1054 
studies in this review (n=862) have an average specificity of 96% (95%CI: 90-99%). On this basis, 1055 
omitting the SN procedure and performing a direct ALND in patients with a positive axillary node on 1056 
FDG-PET-CT, in which the procedure was performed for another reason, can be considered [Cooper, 1057 
2011; Aukema, 2009].  1058 
Detection of extra-axillary lymph nodes is important for lymph node staging and any adjustment that 1059 
may need to be made to the treatment plan. Aukema (2010) found PET-positive extra-axillary lymph 1060 
nodes in 28% (17/60) of patients with stage II-III breast cancer, of which 7 could be evaluated using 1061 
ultrasound and were pathologically proven. Radiotherapy was adjusted in 7 patients (12%). 1062 
 1063 
Staging ï detection of distant metastases with primary breast cancer 1064 
A complete diagnostic work-up for the detection of distant metastases consisting of chest X-ray or CT, 1065 
skeletal scintigraphy and ultrasound of the liver is not indicated for most patients with primary breast 1066 
cancer stage I and II but is in fact indicated for patients with stage III breast cancer [Puglisi, 2005]. In a 1067 
prospective study, Hoeven (2004) researched the value of FDG-PET in 48 patients with locally 1068 
advanced breast cancer and negative conventional work-up. Metastases was suspected in 10 1069 
patients. Further work-up confirmed 4 metastases. Fuster (2008) conducted a prospective study with 1070 
60 patients with large (>3 cm) primary breast cancer and compared FDG-PET with conventional 1071 
imaging. FDG-PET had a sensitivity and specificity of 100% and 98% respectively for the detection of 1072 
metastases and conventional imaging of 60% and 93%. In a larger retrospective study, Mahner (2008) 1073 
studied 199 patients with locally advanced breast cancer (n=69) or suspected recurrence (n=50). 1074 
FDG-PET detected distant metastases with a sensitivity, specificity and accuracy of 87%, 83% and 1075 
86% respectively. For conventional imaging (chest X-ray, ultrasound of the abdomen and skeletal 1076 
scintigraphy) this was 43%, 98% and 74% and for CT this was 83%, 85% and 84%. The diagnostic 1077 
accuracy of FDG-PET for the detection of distant metastases is better than that of conventional 1078 
imaging but comparable to that of CT. The diagnostic information provided by FDG-PET and CT was 1079 
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also found to complement each other in this study. This data suggests that one FDG-PET(-CT) 1080 
examination may potentially replace conventional imaging [Koole, 2011].  1081 
 1082 
Re-staging ï detection of locoregional recurrence and distant metastases 1083 
Patients with a locoregional recurrence of breast cancer can sometimes still be treated with curative 1084 
intent using surgery. The presence of distant metastases determines the treatment plan and prognosis 1085 
to a large degree. That is why adequate detection of distant metastases is crucial. Isasi (2005) 1086 
reported, in a meta-analysis of 16 studies and 808 patients, a median sensitivity of 93% and a median 1087 
specificity of 82% for FDG-PET in the detection of recurring breast cancer (local, regional and distant). 1088 
The pooled sensitivity was 90% (95%CI: 87%-93%) and the pooled percentage of false positives was 1089 
11% (95%CI: 7%-15%), after excluding outliers.  1090 
In a systematic review of 28 studies, Pennant (2010) studied the value of FDG-PET(-CT) in the 1091 
detection of recurring breast cancer (local, regional or distant). The size of the studies varied from 10 1092 
to 291 patients (median 45). FDG-PET had a significantly higher sensitivity and specificity for the 1093 
detection of locoregional recurrence and distant metastases compared to conventional imaging, 89% 1094 
and 93% versus 79% and 83% respectively. FDG-PET-CT had a significantly higher sensitivity 1095 
compared to CT (95% versus 80%) but not a significantly higher specificity (89% versus 77%). FDG-1096 
PET-CT had a significantly higher sensitivity compared to FDG-PET (96% versus 85%) but the 1097 
specificity was not significantly higher (89% versus 82%). FDG-PET and FDG-PET-CT (the latter on 1098 
the basis of 1 study) showed no significant difference in sensitivity or specificity compared to different 1099 
MRI techniques. The overall sensitivity, on a patient basis of FDG-PET-CT (n=5) and FDG-PET 1100 
(n=25), was 96% (95%CI: 89%-99%) and 91% (95%CI: 86%-94%) and the overall specificity was 89% 1101 
(95%CI: 75%-95%) and 86% (95%CI: 79%-91%). It should be noted that the evaluated studies were 1102 
generally small and retrospective. In addition, subgroup analysis was conducted on all studies and not 1103 
only on comparative studies. 1104 
This data suggests there is a higher diagnostic accuracy for the detection of locoregional recurrence 1105 
and distant metastases when FDG-PET is added to conventional imaging.  1106 
 1107 
FDG-PET-CT has added diagnostic value compared to FDG-PET and CT only, in the detection of 1108 
recurring breast cancer. Change in the treatment plan varied in the different studies from 11% to 74% 1109 
(median 27%). These changes include (not) starting hormonal therapy and chemotherapy. In three 1110 
studies, change in the treatment plan was only scored if this change was a direct result of FDG-PET(-1111 
CT) examination. Estimations of the frequency in change varied in these studies from 11 to 25%.  1112 
 1113 
It can be concluded from the review by Pennant (2010) that it is still too early to fully replace 1114 
conventional staging by FDG-PET-CT. FDG-PET-CT already appears to be justified when metastatic 1115 
disease is suspected after unclear findings on conventional imaging. FDG-PET-CT also appears to be 1116 
valuable as an addition to current practice when a recurrence is suspected. 1117 
Dirisamer (2010) found a higher sensitivitiy (93%) for FDG-PET-CT compared to FDG-PET (84%) and 1118 
CT (66%) only in 52 patients with a suspected recurrence (regional and distant). FDG-PET-CT was 1119 
correct in 96% of patients, FDG-PET in 85% and CT in 73%. All missed laesions on CT concerned 1120 
lymph nodes (< 10 mm).  1121 
 1122 
In a study in the Netherlands, the impact of FDG-PET-CT on treatment was evaluated in 56 patients 1123 
with proven locoregional recurrence [Aukema, 2010]. FDG-PET-CT detected additional tumour 1124 
locations in 32 patients (57%). Distant metastases were detected in 11 patients using conventional 1125 
imaging and in 23 patients with FDG-PET-CT (significant difference). FDG-PET-CT detected 1126 
additional laesions in 25 patients (45%) that were not visible with conventional imaging. FDG-PET-CT 1127 
had an impact on the treatment plan in 27 patients (48%) because more extensive locoregional 1128 
disease or distant metastases were detected. Extensive surgery was prevented and a switch made to 1129 
palliative treatment in 20 patients (36%). The sensitivity, specificity, accuracy, PPV and NPV of FDG-1130 
PET-CT were 97%, 92%, 95%, 94% and 96% respectively. Aukema concludes that FDG-PET-CT 1131 
added to conventional imaging plays an important role in the staging of patients with locoregional 1132 
recurrence. 1133 
 1134 
Conclusions  1135 

Level 3 
The sensitivity of FDG-PET(-CT) is too low for detection of a primary breast cancer. 
 
C AHRQ 2001 

 1136 
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Level 3 

FDG-PET(-CT) does not play a decisive role in staging of clinically negative axilla and 
cannot replace the SN procedure.  
 
C Cooper 2011 

 1137 

Level 3 

Omitting the SN procedure and performing a direct ALND in patients with a positive 
axillary node on FDG-PET-CT, in which the procedure was performed for another 
reason, can be considered. 
 
C Cooper 2011, Aukema 2009 

 1138 

Level 3 
FDG-PET(-CT) may potentially replace conventional staging.  
 
C Fuster 2008, Mahner 2008, Koole 2011 

 1139 

Level 3 

In the case of (suspicion of) local, regional or distant metastasis of an invasive breast 
cancer, FDG-PET(-CT) has greater diagnostic value than conventional staging, with 
impact on treatment. 
 
C Pennant 2010, Isasi 2005, Fueger 2005, Dirisamer 2010 

 1140 
Remaining considerations 1141 
An increasing number of hospitals in the Netherlands are performing FDG-PET-CT. Due to 1142 
collaboration agreements, the modality is available to all patients. 1143 
At almost all locations, this leads to replacement of conventional staging by FDG-PET-CT, both for 1144 
stage III and IV breast cancer, for neoadjuvant therapy and if a (local, regional or distant) recurrence is 1145 
diagnosed or suspected. 1146 
This has consequences for treatment of the patient, despite the fact that there is still no literature data 1147 
on long-term results. Due to the high sensitivity and specificity of FDG-PET-CT for axillary lymph node 1148 
metastases, the procedure also has consequences for recommendations for axillary node staging in 1149 
the Netherlands. It is still too early to omit ultrasound and punction and immediately move across to 1150 
axillary node dissection or for a binding recommendation for FDG-PET-CT. Aside from high sensitivity, 1151 
many abnormalities are also found, which later do not appear to be due to metastases. A clear 1152 
strategy has not yet been developed to deal with this, because a pathological diagnosis cannot always 1153 
be obtained. 1154 
In relation to the large chance of false-positive findings in the case of small aspecific abnormalities on 1155 
FDG-PET-CT, these should be disregarded and treatment can remain curative in intent. 1156 
 1157 
Recommendations 1158 
FDG-PET-CT can replace conventional staging for primary breast cancer (skeletal scintigraphy, 1159 
ultrasound of the liver, chest X-ray and/or CT). 1160 
 1161 
FDG-PET-CT is recommended with stage III primary breast cancer. 1162 
 1163 
FDG-PET-CT may be considered with stage II primary breast cancer within the framework of 1164 
neoadjuvant treatment. 1165 
 1166 
Aside from local conventional imaging, FDG-PET-CT may be considered as an additional procedure in 1167 
the case of complaints that are suspicious for locoregional recurrence or distant metastases. 1168 
 1169 
In patients with a positive axillary node on FDG-PET-CT as unexpected finding, the chance of lymph 1170 
node metastasis is high and additional ultrasound examination with punction is indicated. 1171 
 1172 
In relation to the large chance of false positive findings, the guideline development group is of the 1173 
opinion that in case of small aspecific abnormalities on FDG-PET-CT these should be disregarded and 1174 
treatment can remain curative in intent. 1175 

1176 
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Loc(oregion)al treatment 1177 

3.1 Treatment of Ductal Carcinoma in Situ (DCIS)  1178 

The increase in the number of patients with Ductal Carcinoma In Situ (DCIS) is partly due to the 1179 
national breast cancer screening programme. DCIS is diagnosed in approximately 1,800 patients 1180 
annually. DCIS is an intraductal proliferation of malignant cells in which invasion of the stroma has not 1181 
yet occurred and is generally considered a pre-stage of an invasive ductal carcinoma, although it is 1182 
uncertain what percentage of untreated cases will develop into an invasive carcinoma [Lakhani, 2006]. 1183 
Lobular Carcinoma In Situ (LCIS) is considered a risk factor for the development of invasive 1184 
carcinoma and is not treated as a malignancy. 1185 

3.1.1 Preoperative diagnosis of DCIS  1186 
It is estimated that 80-85% of DCIS is non-palpable and is detected on the basis of mammographic 1187 
findings, usually on the basis of microcalcifications [Lakhani, 2006]. This underlines the importance of 1188 
good mammography [McKay, 2000]. However, extension of microcalcifications on the mammogram 1189 
does not always appear to correlate with pathological metastasis of the tumour [Holland, 1990]. In 1190 
diagnostics in relation to microcalcifications, vacuum-assisted biopsies are preferable due to a lower 1191 
underestimate rate. Pre-operative MRI may be considered, if the woman would like to be eligible for 1192 
BCT, if there is high grade DCIS and the tumour size is unclear and (micro)invasion is suspected. If 1193 
the pre-operative diagnosis is certain, the chance of radicality of the excision increases [Verkooijen, 1194 
2002]. Invasive carcinoma is still found on excision in approximately 20% [Fahrbach, 2006; Meijnen, 1195 
2007]. A large meta-analysis estimated the chance of invasive growth at 25.9% (95%CI 22.5-29.5%). 1196 
The chance is related to the type of biopsy needle (11G vs 14G, p=0.06), the grade of DCIS (high 1197 
grade versus low grade, p<0.001), the size of the laesion on the mammogram (>20 mm vs Ò 20 mm, 1198 
p<0.001), the mass on the mammogram (mass vs microcalcifications only, p<0.001) and if the growth 1199 
is palpable (palpable vs. non-palpable, p<0.001 [Brennan, 2011]. 1200 
 1201 
Given the abnormality is often non-palpable, it is difficult to determine peroperatively if the abnormality 1202 
has been fully removed and specimen radiography is indicated.  1203 
The chance of lymph node metastases is small in abnormalities < 2.5 cm and in low-grade DCIS in 1204 
patients over 55 years of age [Fahrbach, 2006; Huo, 2006; Meijnen, 2007; Julian, 2007]. In the case of 1205 
a DCIS > 2.5 cm in diameter, as determined by histological biopsies, the chance of lymph node 1206 
metastases due to missed invasive growth was 7% [Meijnen, 2007; Brennan, 2011]. If postoperative 1207 
invasive foci are encountered that are larger than 5 mm, the chance of lymphogenous metastasis is > 1208 
5% and lymphogenous staging is still recommended [Schneidereit, 2003; Seidman, 1995]. 1209 
 1210 
A sentinel node procedure (SN procedure) should be considered for [Fahrbach, 2006; Huo, 2006; 1211 
Meijnen, 2007]: 1212 

¶ patients with a preoperative diagnosis of DCIS for whom a mastectomy is indicated due to size  1213 

¶ patients with a small DCIS who are eligible for BCT, in which there are risk factors for an invasive 1214 
component:  1215 

o younger than 55 years 1216 
o solid component on the mammogram 1217 
o suspicions on the basis of histological biopsies 1218 
o moderate or poorly differentiated DCIS in biopsies 1219 

The SN procedure should take place at the same time, prior to the resection of the DCIS. Certainly in 1220 
the case of a mastectomy, performing an SN procedure in the second instance is less reliable and 1221 
therefore undesirable.  1222 
 1223 
Conclusions 1224 

Level 3 

The dimensions of DCIS are difficult to determine preoperative, and there may be a 
discrepancy between the extent of microcalcifications and pathological tumour size. 
 
C Holland 1990

 

 1225 

Level 3 

If postoperative invasive foci are encountered that are larger than 5 mm, the chance of 
lymphogenous metastasis is > 5% and lymphogenous staging is still recommended. 
 
A2 Schneidereit 2003
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 1226 

Level 3 

For pure DCIS, diagnosed by excision biopsy, the chance of lymph node metastasis is 
extremely small. 
 
B Julian 2007 

 1227 

Level 3 

In patients in whom DCIS is determined using histological biopsies of laesions greater 
than 2.5 cm, the presence of lymph node metastasis is at least 7%. 
 
B Meijnen 2007 

 1228 

Level 1 

The chance of diagnosing invasive ductal carcinoma with DCIS is related to the type of 
biopsy needle (11G vs 14G), the grade of DCIS (high grade versus low grade), the size 
of the laesion on the mammogram (> 20 mm vs Ò 20 mm), the mass on mammography 
(mass vs microcalcifications only) and if the growth is palpable (palpable vs. non-
palpable). 
 
A1 Brennan 2011 
B Meijnen 2007

  

3.1.2 Treatment of DCIS  1229 
Surgical treatment 1230 
Treatment of DCIS requires multidisciplinary collaboration. A decision can be made within 1231 
multidisciplinary consultation if BCT or a mastectomy should be recommended, depending on whether 1232 
complete excision with good cosmetic results is possible [McCormick, 1991].  1233 
In addition, the following conditions are important for optimal treatment result of breast-conserving 1234 
treatment of DCIS: 1235 

¶ a unifocal laesion  1236 

¶ evaluable mammogram 1237 

¶ the size of the laesion in relation to the size of the breast is such that a complete and cosmetically 1238 
acceptable resection of the DCIS area is anticipated. This is often not possible with laesions > 4 1239 
cm. In the case of larger laesions and the wish for breast-conserving treatment, the possibility of 1240 
oncoplastic techniques should be considered and discussed with the patient.  1241 

 1242 
Removal of the entire breast (mastectomy) and breast-conserving treatment (BCT) are associated 1243 
with an almost 100% chance of curation [Westenberg, 2003; Bijker, 2006; Wapnir, 2011]. Given the 1244 
apparent paradox that invasive breast cancer can be treated with BCT in the majority of cases, while 1245 
the pre-stage (DICS) would require removal of the entire breast, much research has been conducted 1246 
on the possibilities of breast-conserving treatment. 1247 
The results of the SweDCIS, NSABP B17, EORTC 10853 and UK/ANZ studies show a high 1248 
percentage of laesions detected by mammogram (40-70%). The breast cancer-related death of 1249 
patients with DCIS is relatively limited and varies in studies from 1% to a maximum of 4.1% in 10 1250 
years in the EBCTCG review. Death is independent of primary treatment [Bijker, 2006; Cuzic, 2011; 1251 
EBCTCG, 2010; Fisher, 1993; Fisher, 1998; Viani, 2007; Wapnir, 2011]. 1252 
During BCT for DCIS, the aim must be tumour-free resection margins. With DCIS, the chance of 1253 
irradicality after the diagnosis is known is approximately 30%, this is due to the fact that the tumour is 1254 
often non-palpable and there is an inherent discrepancy between the mammographic and pathological 1255 
dimension. If the resection margins are not tumour-free following re-excision, a re-excision or 1256 
mastectomy is recommended. 1257 
 1258 
Radiotherapy after excision of DCIS 1259 
In the meantime, 4 large randomised studies have been performed with long-term follow-up in which 1260 
the role of (not) administering radiotherapy after excision of DCIS has been researched [Fisher, 1998;

 
1261 

Emdin, 2006; Bijker, 2006,
 
Cuzick 2011]. In all these trials together, postoperative breast irradiation 1262 

halves the chance of ipsilateral recurrence, but does not improve the disease-free and total survival 1263 
[EBCTCG, 2010]. Half of recurrences found in trials are again DCIS, and the other half are invasive 1264 
carcinomas. The results of all DCIS trials show the same picture [EBCTCG, 2010]. 1265 
No (large) subgroups can be identified from the randomised studies in which radiotherapy could have 1266 
been safely omitted [Bijker, 2001; Mokbel, 2006; Viani, 2007]. Ample excision margins in combination 1267 
with very extensive excision margin analysis also does not make radiotherapy unecessary per se, 1268 
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certainly not with grade III tumours [Hughes, 2009]. The predictive factors for locoregional recurrence 1269 
after BCT for DCIS in the EORTC trial [Bijker 2001] are: 1270 

¶ microscopic, small tumour-free margins 1271 

¶ grading (grade II, III) 1272 

¶ clinical symptoms on presentation 1273 

¶ no radiotherapy (50 Gy) 1274 

¶ no clinging micropapillary type 1275 

¶ age ¢ 40 years 1276 
Others also found the margin surrounding the excised tumour tissue to be the most important 1277 
predictive factor [Dunne, 2009]. 1278 
 1279 
The optimal radiotherapy dose in BCT of DCIS is not known and is currently being studied in a 1280 
randomised, international trial. The locoregional recurrence rate after radiotherapy of approximately 1281 
10% after 5 years is quite high. The current locoregional recurrence rate for BCT of invasive 1282 
carcinoma, in which a boost is generally administered to the tumour bed is < 5% after 5 years. The 1283 
recurrence usually develops in the area of the original laesion. Administering a boost after BCT of 1284 
DCIS could therefore also be worthwhile. Several authors report administration of a boost on the 1285 
tumour bed [McCormick, 1991; Schwartz, 2000; Silverstein, 1999]. 1286 
In a retrospective study of the Rare Cancer Network, it was concluded that the administration of a 1287 
higher dose (boost) reduced the chance of a recurrence in younger patients (< 45 years; follow-up 72 1288 
months) [Omlin, 2006].

 
It appears from retrospective and prospective studies that radiotherapy may 1289 

also be effective in tumour-containing surgical margins. In the EBCTCG meta-analysis, the rate of 1290 
ipsilateral recurrence in patients with an incomplete excision was also high after radiotherapy (24.2% 1291 
after 10 years) [EBCTCG, 2010]. After a non-radical mastectomy, radiotherapy of the chest wall is 1292 
indicated (50 Gy / 2 Gy fraction or equivalent), also with a boost, depending on the estimated amount 1293 
of residual tumour.  1294 
 1295 
Adjuvant hormonal therapy after excision of DCIS 1296 
In the NSABP B-24 and UKCCCR study (2003), it is reported that tamoxifen (administered after 1297 
conserving treatment) reduces the chance of recurring DCIS [Fisher, 1999].

 
Based on the point of 1298 

departure that conserving treatment of DCIS is only indicated in tumour-negative resection margins, it 1299 
is concluded that the advantage reported in the NSABP B-24 study is deemed too limited to be 1300 
clinically relevant [Wapnir, 2011]. It must also be concluded on the basis of the results of the English 1301 
study that there is little evidence for the use of tamoxifen in conserving treatment of DCIS after an R0 1302 
resection. 1303 
 1304 
Conclusions 1305 

Level 1 

The breast cancer-related death of patients with DCIS is relatively low (a maximum of 
4.1% in 10 years). This is independent of the primary treatment: mastectomy versus 
breast-conserving.  
 
A1 Bijker 2006, Cuzick 2011, EBCTCG 2010, Fisher 1993, Fisher 1998

 

 1306 

Level 3 

A tumour-positive resection margin is the most important predictive factor for local 
recurrence with BCT of DCIS. 
 
C Bijker 2001, Silverstein 1993, Silverstein 1998

 

 1307 

Level 1 

The addition of radiotherapy after a local excision of DCIS results in a significantly lower 
chance of a local recurrence. 
 
A1 Bijker 2006, Fisher 1998,

 
EBCTCG 2010, Emdin 2006, UKCCCR 2003 

 1308 

Level 3 

The administration of a higher dose (boost), particularly in younger patients, appears to 
reduce the recurrence rate. 
 
C Omlin 2006

 

 1309 

Level 1 
Adjuvant therapy with tamoxifen in the breast-conserving treatment of DCIS, removed 
with tumour-free resection margins, leads to a limited improvement in local tumour 
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control and not to a survival advantage. 
 
A2 EBCTCG 2010, Fisher 1999, UKCCCR 2003, Wapnir 2011 

 1310 
Remaining considerations 1311 
It should be made clear to the patient with DCIS that it concerns a pre-stage of breast cancer, in which 1312 
it is not yet invasive and not yet metastatic. The chance of curation is high but a complete excision of 1313 
the abnormality is important. This is achieved with a great degree of certainty by mastectomy, while 1314 
BCT is possible if the abnormality can be removed with free excision margins. It must also be 1315 
explained that regular check-ups with mammography are indicated. 1316 
 1317 
The same considerations apply to M. Paget of the nipple as with DCIS [Bijker, 2001; Fisher, 1993-1318 
2000].  1319 

Recommendations 1320 
An SN procedure should be considered in the case of: 1321 

¶ patients with the preoperative diagnosis DCIS, for whom a mastectomy is indicated in relation to 1322 
size  1323 

¶ patients with a small DCIS who are eligible for BCT, in which there are risk factors for an invasive 1324 
component:  1325 
o younger than 55 years 1326 
o solid component on the mammogram 1327 
o suspicion on the basis of histological biopsies 1328 
o moderate or poorly differentiated DCIS in biopsies 1329 

 1330 
The treatment of DCIS is mastectomy or BCT, consisting of microscopic complete tumour excision 1331 
and radiotherapy, in which a boost may be considered, particularly for younger patients. 1332 
 1333 
Contraindications for BCT:  1334 

¶ Multicentricity (the presence of DCIS in multiple quadrants of the breast) 1335 

¶ Residual disease: mammographic evidence or tumour-positive resection margin 1336 
 1337 
Axillary staging is not indicated with pure DCIS in the excision sample. 1338 
 1339 
If postoperative invasive foci are encountered that are larger than 5 mm, lymphogenous staging is 1340 
recommended. 1341 
 1342 
Adjuvant (hormonal) treatment after breast-conserving treatment (R0 resection and radiotherapy) is 1343 
not recommended.  1344 
 1345 
The same treatment recommendations apply to M. Paget of the nipple with underlying DCIS as with 1346 
DCIS. 1347 

3.2 Primary locoregional treatment of stage I-II invasive breast cancer 1348 

This chapter discusses locoregional treatment of breast cancer, with classification T1-2N0-1M0 (stage I 1349 
and II, excluding cT3N0M0) [UICC, 2010; Sobin, 2003; Wittekind, 2002]. Locoregional treatment may 1350 
consist of breast-conserving therapy (BCT) or mastectomy and is combined with an axillary node 1351 
staging procedure. The histological subtype does not play a meaningful role in this: it therefore also 1352 
applies to lobular carcinoma [Arpino, 2004]. 1353 
 1354 
A mastectomy is performed if it is the preference of the patient or if there is a contraindication for BCT 1355 
due to an expected poor cosmetic result or a high chance of a local recurrence. An axillary lymph 1356 
node dissection (ALND) is performed if there are cytological or histological positive nodes, if the 1357 
sentinel node is positive or there is a contraindication for conducting an SN procedure. Radiotherapy 1358 
is an inherent component of BCT: if BCT is chosen, there must not be any contraindications for 1359 
radiotherapy. 1360 

3.2.1 Dissemination detection  1361 
The chance that distant metastases are detected using any form of imaging technique is low [Ciatto, 1362 
1985; Ravaioli, 2000; Samant, 1999; van der Hoeven, 1999]. Tumour markers, such as CA15-3, CEA 1363 
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and CA27.29 have no value as predictive factor [Ebeling, 1999]. This is in line with the ASCO 1364 
guideline 2007. 1365 
Of course, it may be worthwhile for individual patients to expand diagnostics on clinical indication. With 1366 
locoregional metastatic disease, the chance of finding asymptomatic metastases is higher (see 1367 
Chapter 7). This also applies to a postoperative stage that is disappointing: if tumours are greater than 1368 
5 cm and/or there are more than 3 positive nodes, the chance of finding metastases is approximately 1369 
3-5% [Samant, 1999; Ravaioli, 1998; Kim, 2011; Puglisi 2005]. Which imaging techniques may play a 1370 
role in dissemination detection is outlined in section 2.3: staging. 1371 
 1372 
Conclusion 1373 

Level 3 

Performing pre-operative dissemination research as a standard does not provide 
additional value for patients with cT1-2N0-1 breast cancer.  
 
C Ciatto 1985, van der Hoeven 1999, Samant 1999 

 1374 
Recommendations  1375 
Preoperative dissemination research is not recommended in the case of cT1-2N0-1 breast cancer. 1376 
 1377 
Symptoms that may indicate metastases should be evaluated. 1378 
 1379 
Dissemination research is recommended for a high postoperative stage. 1380 

3.2.2 Breast-conserving therapy (BCT) 1381 
BCT is defined as: a liberal locoregional excision of the tumour that is combined with an intervention 1382 
for axillary node staging, followed by radiotherapy of the breast. 1383 
 1384 
The aim of BCT is to obtain survival similar to that after mastectomy, with an optimal cosmetic result of 1385 
the treated breast and as small as possible chance of a locoregional recurrence. Choosing between 1386 
BCT and a mastectomy should be a multidisciplinary process, in which the findings and considerations 1387 
of the surgeon, radiologist, pathologist and radiotherapist are determinant. If on medical grounds there 1388 
is a preference for one of the two treatments, the advice and considerations should be discussed with 1389 
the patient; if the patient has a preference for one of the treatments, this should weigh heavily.  1390 
 1391 
For the purpose of accurate radiotherapy, MRI compatible clips should be placed in the tumour bed in 1392 
a standardised manner according to the UK protocol [Coles, 2009], i.e.: clips in 5 directions: 1393 

1. in the medial edge of the tumour bed, between the chest wall and skin 1394 
2. in the lateral edge of the tumour bed, between the chest wall and skin 1395 
3. in the cranial edge of the tumour bed, between the chest wall and skin 1396 
4. in the caudal edge of the tumour bed, between the chest wall and skin 1397 
5. at the deepest point of the tumour bed 1398 

 1399 
An absolute contraindication for BCT is persistent extensive tumour positive surgical margins 1400 
(including DCIS) after adequate attempts at locoregional excision. The most important aspects for the 1401 
choice between locoregional treatment possibilities of the operable breast cancer are: the chance of a 1402 
locoregional recurrence and, specific for BCT, the expected cosmetic result. Six large prospective 1403 
randomised studies in which the treatment results of mastectomy were compared with BCT all showed 1404 
that the chance of survival does not depend on the therapy chosen [EBCTCG, 2005; Sarrazin, 1984; 1405 
Veronesi, 1990; Fisher, 1989; Straus, 1992; van Dongen, 2000; Blichert-Toft, 1992; EBCTCG, 2000]. 1406 
While one study did find a difference in the chance of locoregional recurrence after a long follow-up 1407 
period in favour of mastectomy, especially with larger tumours, this did not result in a difference in 1408 
survival [van Dongen, 2000; Poggi, 2003; Kroman, 2004]. It is generally stated that a chance of a 1409 
locoregional recurrence of at the most 1% per year (cumulative) is acceptable for BCT [Rutgers, 1410 
2001]. This is well possible in the Netherlands: the five-year locoregional recurrence percentage after 1411 
BCT in the entire population is <3% [van der Heiden, 2010]. 1412 
 1413 
Most recurrences after BCT are due to growth of the residual tumour [Bartelink, 2001; Kurtz, 1989; 1414 
Voogd, 1999]. Renewed tumour growth in the treated breast in these cases is assumed to derive from 1415 
microscopic tumour foci that have remained behind in the breast after surgery. In two-thirds of 1416 
mastectomy samples, tumour foci of an invasive and non-invasive nature were found around the 1417 
tumour. Of these tumour foci, 43% were more than 2 cm outside the tumour. There was also no 1418 
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difference between primary tumours smaller or larger than 2 cm in relation to the number of tumour 1419 
foci and distance in relation to the tumour [Holland, 1985]. In other words, independent of the tumour 1420 
size, there is a chance that tumour remains in the breast after surgery. Radiotherapy should destroy 1421 
these tumour cells. However, if the number of tumour cells is too extensive, patients may be 1422 
confronted with a greater chance of a local recurrence. 1423 
 1424 
The most important factor that predicts the chance of a locoregional recurrence is a tumour-positive 1425 
surgical margin [Park, 2000]. Different series show follow-up recurrence percentages of 2% to 8% with 1426 
tumour-free surgical margins and 9% to 27% with tumour-positive surgical margins, after 5 to 10 years 1427 
follow-up. The highest percentages are found in the series with the longest follow-up and if the tumour 1428 
reaches extensively (more than focal) into the resection surface [Park, 2000]. More than focal tumour-1429 
positive resection surfaces or the lack of margin tests (for example, if a carcinoma is unexpectedly 1430 
found in a diagnostic biopsy) are indications for a re-excision; a residual tumour is then found in more 1431 
than half of cases [Schnitt, 1987; Gwin, 1993; Kearny, 1995; Schmidt-Ullrich, 1993]. 1432 
The chance is especially great in tumours surrounded by an extensive DCIS component (67%) and 1433 
with multinodular or diffuse invasive lobular carcinomas (50%) [Schnitt, 1987]. It is unclear if a re-1434 
excision is worthwhile if the tumour extends focally to and into a resection surface; however, the 1435 
locoregional recurrence risk is elevated in this case so that adjustment of the radiotherapy dose 1436 
appears to be a good alternative [Park, 2000; Clarke, 1992; Romestaing, 1997]. 1437 
 1438 
Extensive lymphangio-invasive growth may also present a higher risk of residual tumour and as a 1439 
result may lead to an increased locoregional recurrence percentage. This is found in various studies 1440 
[Veronesi, 1995; Borger, 1994; Voogd, 2001]. However, the amount of lymphangio-invasion is difficult 1441 
to classify and does not give a measure of the risk of residual tumour load. Lymphangio-invasion is 1442 
also an important risk factor for locoregional recurrence after a mastectomy, so that the choice 1443 
between BCT and mastectomy should not be made on the basis of this factor. 1444 
 1445 
An important independent risk factor for locoregional recurrence after BCT is age. The chance of a 1446 

locoregional recurrence after BCT is inversely proportional with age. While a young age (¢ 40 years) is 1447 
a factor for recurrence after BCT, no difference has been found in retrospective series in survival if 1448 
BCT is selected instead of mastectomy; young age is associated with a poor survival prognosis, which 1449 
does not appear to be influenced by locoregional therapy [Nixon, 1994; Vrieling, 2001; Elkhuizen, 1450 
1998; de la Rochefordiere, 1993; van der Sangen, 2010]. The conclusion is that young age is not a 1451 
contraindication for breast-conserving treatment [Zhou 2004].  1452 
 1453 
Radiotherapy and BCT 1454 
Omitting radiotherapy results in a strong increase in the incidence of locoregional recurrences. 1455 
Radiotherapy is therefore considered an inherent component of BCT. No subgroups have been 1456 
defined in which radiotherapy can be omitted [EBCTCG, 2005; Fisher, 2002]. 1457 
 1458 
In the Netherlands, a boost is generally administered on the tumour bed after radiotherapy of the 1459 
entire breast. Results of the EORTC study 10882/22881 (boost - no boost) indicate that the chance of 1460 
developing a local recurrence after radiotherapy of the breast followed by administration of a boost/no 1461 
boost is 6.2% and 10.2% respectively after a median follow-up duration of more than 10 years 1462 
[Bartelink, 2001; Bartelink, 2007]. Survival in both groups was not significantly different.

 
The boost 1463 

gives a significant equal relative decrease in the local recurrence percentage in all age groups, but the 1464 
absolute advantage is greater with decreasing patient age. In patients under 40 years of age, the 1465 
boost decreased the ten-year local recurrence percentage from 23.9% to 13.5%. In older patients, the 1466 
boost also provided a significantly better control; however, the absolute difference was approximately 1467 
4% after 10 years: from 12.5% to 8.7%

 
in patients of 41-50 years, from 7.8% to 4.9% in patients of 51-1468 

60 years and from 7.3% to 3.8% in patients over 60 years.
 
This involved a follow-up of 10 years, so 1469 

this may still change over time. It should be noted here that an additional boost has a negative 1470 
influence on the cosmetic result. There is still no data available for the cosmetic aspect after ten years. 1471 
The advantage provided by the boost should be offset against the age, comorbidity, and the chance of 1472 
a reduction in cosmetic effect.  1473 
 1474 
Radiotherapy leads to a smaller chance of a local recurrence for each subgroup of BCT patients; this 1475 
leads to the greatest reduction with young women, the advantage with older women (R0; met 1476 
tamoxifen) is limited to a few percent after 5 years [Vinh-Hung, 2004; Vinh-Hung, 2003; Fisher, 2002; 1477 
Hughes, 2004]. 1478 
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There is a significant relationship between reduction in five-year locoregional recurrence percentages 1479 
and survival advantage after 15 years [EBCTCG, 2005]. It appears from this meta-analysis that, in the 1480 
hypothetical absence of other causes of death, the occurrence of four locoregional recurrences results 1481 
in the occurrence of 1 breast cancer death after 15 years. 1482 

Hypofractionation 1483 

Evidence-based to June 2011: 1484 
What are the differences in locoregional control, cosmetic result and survival between 1485 
hypofractionation irradiation schedules and the current (long-term) irradiation schedules in patients 1486 
who have undergone breast-conserving treatment? 1487 
 1488 
In a systematic review of good quality, two randomised trials were identified and meta-analysed 1489 
[Lehman, 2008]. Hypofractionation (more than 2 Gy per fraction) was compared to conventional 1490 
irradiation (1.8 to 2 Gy per fraction) in a population of 2,644 patients with T1-2N0M0, and tumour-free 1491 
margins in the resection sample. Hypofractionation did not influence the five-year survival (RR: 0.97; 1492 
95%CI 0.78-1.19), cosmetic (RR: 1.01; 95%CI 0.88-1.17) or local control (difference in local 1493 
recurrence-free survival: 0.4%, 95%CI -1.5-2.4%). Toxicity for the skin (after five years, RR: 0.99; 1494 
95%CI 0.44-2.22) and toxicity for the subcutaneous tissue (RR: 1.0; 95%CI 0.78-1.28) were 1495 
comparable. The ten-year results of one of the included trials again showed no difference between 1496 
hypofractionation or conventional fractionation [Whelan, 2010]. 1497 
 1498 
The START Trial A compared three different irradiation schedules: 41.6 Gy in 13 fractions (3.3 Gy per 1499 
fraction, 5 weeks), 39 Gy in 13 fractions (3.0 Gy per fraction, 5 weeks) vs. 50 Gy in 25 fractions (2 Gy 1500 
per fraction, 5 weeks) [Bentzen, 2008]. There were 2,236 women with pT1-3aN0-1M0 enrolled in the 1501 
study, including 15% mastectomy patients; 61% of patients received a boost, 78% received tamoxifen 1502 
and 34% adjuvant chemotherapy. The outcomes after 5 years did not differ concerning (local) 1503 
recurrence, survival or side effects. The START Trial B compared two irradiation schedules 40 Gy in 1504 
15 fractions (3 weeks) vs. 50 Gy in 25 fractions (5 weeks) (n=2,215) [Bentzen, 2008]. The outcomes 1505 
after 5 years did not differ concerning (local) recurrence or side effects. A surprising finding was the 1506 
better survival in the 40 Gy group (HR death 0.76; 95%CI 0.59-0.98). The authors could not find a 1507 
reason for this result and expected it was a coincidence. For both trials, the cosmetic results and 1508 
quality of life data in subgroups were analysed and reported separately after 5 years (n=2.208) 1509 
[Hopwood, 2010]. Scores for body image, and the arm or shoulder symptoms did not differ for the 1510 
different irradiation regimes. Breast symptoms were examined in eight different items. For the item 1511 
ónegative skin changeô, women in the 39 Gy and the 40 Gy groups scored better than women in the 50 1512 
Gy groups (HR 0.63; 95%CI 0.47-0.84, and 0.76; 95%CI 0.60-0.97 respectively). No differences were 1513 
demonstrated between the groups for the other seven items.  1514 
 1515 
The equivalence of hypofractionation and standard fractionation appears to apply to patients with pT1-1516 

3aN0-1M0 tumours, although there are subcategories with relatively few patients within these 1517 
classifications. One trial compared local recurrences within particular subgroups [Whelan, 2010]. 1518 
Hypofractionation was equivalent to standard fractionation for women under 50 years or over 50 1519 
years, for tumours greater or smaller than 2 cmcm, for oestrogen-receptor positive and negative 1520 
tumours, and for patients who had or had not received systemic therapy. In the subgroup with high-1521 
grade tumours, there were more local recurrences in the hypofractionation group (16.6% vs. 4.7%; 1522 
HR: 3.08; 95%CI 1.22-7.76). In answer to this finding, the 8-year results of the START Trial A and B 1523 
were analysed post hoc for high grade tumours, in which no difference was found in local recurrence 1524 
(HR: 0.83; 95%CI 0.56-1.23) [Haviland, 2010]. 1525 
 1526 
Gene mutation carriers 1527 
There is no absolute contraindication for breast-conserving treatment  with a demonstrated BRCA1 or 1528 
2 gene mutation (see section 1.3.1). These women have a greater chance of a second primary breast 1529 
cancer (especially contralateral) and possibly a somewhat greater chance of an ipsilateral recurrence, 1530 
but this does not influence survival [Pierce, 2010; Kirova, 2010]. 1531 
 1532 
Radiotherapy in women > 50 years of age 1533 
Given the chance of locoregional recurrence after BCT is dependent on age, various studies have 1534 
looked at the necessity of radiotherapy after a breast-conserving treatment in older women. A 1535 
randomised trial [Fyles, 2004] examined the locoregional recurrence percentages after radiotherapy 1536 
plus tamoxifen versus tamoxifen only in 769 women over 50 years of age undergoing BCT due to a 1537 
tumour smaller than 5 cm. In doing so, it appeared that the addition of radiotherapy to tamoxifen 1538 
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reduced the locoregional recurrence percentage from 7.7% to 0.6% after 5 years. With radiotherapy, 1539 
the 5-year disease-free survival increased from 84% to 91%. An RTOG study randomised in the same 1540 
manner [Hughes, 2004], this time with women older than 70 years with pT1N0 ER+ breast cancer. This 1541 
resulted in a five-year locoregional recurrence percentage of 1% with radiotherapy and tamoxifen and 1542 
4% with tamoxifen only. 1543 
Locoregional recurrence percentages in the SEER database were also examined for women > 70 1544 
years with tumours Ò 2 cm ER+/unknown, pN0 who did or did not undergo radiotherapy within the 1545 
framework of BCT [Smith, 2006]. Radiotherapy reduced the locoregional recurrence percentage after 1546 
8 years from 8% to 2.3%. This shows that with older women, radiotherapy also plays an important role 1547 
in locoregional control after BCT, however possible comorbidity in older women should be taken into 1548 
account with each individual choice.  1549 
 1550 
Partial breast irradiation 1551 
Seventy to eighty percent of local recurrences are localised in the original tumour area. This has lead 1552 
to development of partial breast irradiation in which only the tumour area is irradiated and not the 1553 
entire breast. Guidelines have been formulated by the ESTRO (www.estro.org) and ASTRO 1554 
(www.astro.org) to outline to whom partial breast irradiation may apply; these are low-risk patients for 1555 
local recurrence, such as older patients, tumour Ò 2 cm, N0, radical surgical margins, ER+, no 1556 
extensive DCIS around the invasive ductal carcinoma. Published data so far show promising results. 1557 
In one-institute series, follow-up data has already been published, including that of Vicini with 1558 
brachytherapy with 3.8% recurrences after 10 years and in the ELIOT series (2006) with intra-1559 
operative radiotherapy with 2.1 % recurrences.  1560 
Only a few randomised trials have been published so far. Polgar (2007) compared brachytherapy with 1561 
complete breast irradiation. In this study, five-year recurrence percentages of 4.7% vs. 3.4% were 1562 
seen. Results of the TARGIT trial were recently published in which complete breast irradiation was 1563 
compared to intra-operative partial breast irradiation. Recurrence percentages of 0.9% and 1.2% 1564 
respectively were found in this study with a median follow-up of only a bit over 2 years [Vayda, 2010]. 1565 
However, extremely low risk patients were included in this study (median age of 63 years, 90% ER+, < 1566 
2 cm), some of whom were furthermore also treated hormonally (more than 60% of patients) and 1567 
chemotherapy (10% of patients). In addition, there was only extremely superficial irradiation of the 1568 
tumour bed in this study, in contrast with many other forms of partial breast irradiation. There are 1569 
currently still many ongoing randomised trials with various techniques of partial breast irradiation, 1570 
including studies with postoperative external radiotherapy. The role of partial breast irradiation will 1571 
become clearer in coming years. 1572 
 1573 
Conclusions 1574 

Level 1 

BCT is a safe therapy, because the chance of survival is comparable to that of 
mastectomy. Omitting radiotherapy with BCT has an unfavourable influence on 
locoregional control and survival. 
 
A1 Sarrazin 1984, Veronesi 1990, Fisher 1989, Fisher 2002, Straus 1992, van 

Dongen 2000, EBCTCG 2000, EBCTCG 2005, Vinh-Hung 2003, Vinh-Hung 2004, 
Hughes 2004, Fyles 2004, Poggi 2003, Kronan 2004 

 1575 

Level 1 

A boost aside from radiotherapy of the entire breast improves local control in all patients. 
 
The absolute advantage of a boost after complete resection reduces with increasing age.  
 
A1 Bartelink 2001, Bartelink 2007

 

 1576 

Level 1 

Young age (¢ 40 years) is an independent (negative) risk factor for the occurrence of a 
local recurrence after BCT.  
 
A1 Bartelink 2001, Bartelink 2007, Voogd 2001, Arriagada 2005

 

C Elkhuizen 1998, de la Rochefordiere 1993, van der Leest 2007 van der Sangen 
2010 

 1577 

Level 3 
The presence of more than focal tumour metastasis in the resection surface is the most 
important risk factor for the occurrence of a locoregional recurrence after BCT. The same 
applies to the DCIS component. 

http://www.estro.org/
http://www.astro.org/
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C Borger 1994, Park 2000

 

 1578 

Level 2 

A BRCA 1/2 gene mutation is not a contraindication for BCT. The risk of a locoregional 
recurrence is lightly elevated, but this does not influence survival.  
 
B Pierce 2010, Kirova 2010 

 1579 

Level 3 

A good cosmetic result after BCT can be achieved in at least 70% of patients; the result is 
better when a boost is not given and better in the case of a small excision volume.  
 
A2 Vrieling 1999 
C De la Rochefordiere 1992 

 1580 

Level 2 

Partial breast irradiation leads to good results in select patient groups with a low a priori 
risk of local recurrence. 
 
A2 Polgar 2007 
B Vaidya 2010 
C Vicini 2006 

 1581 

Level 1 

Hypofractionation with postoperative irradiation of a pT1-3aN0-1M0 breast cancer with 
tumour-free resection margins leads to a comparable five-year survival, local control and 
cosmetic result compared to conventional irradiation schedules. 
 
A1 James 2008 
A2 Bentzen 2008 (A), Bentzen 2008 (B), Hopwood 2010, Whelan 2010 

 1582 
Remaining considerations 1583 
Hypofractionation reduces the treatment with radiotherapy and is therefore an improvement, in terms 1584 
of hospital logistics as well as the physical burden on the patient.  1585 
Given the still relatively short follow-up of most randomised studies, partial breast irradiation is only 1586 
recommended within a research context for now.  1587 
 1588 
Recommendations 1589 
BCT should only be offered to the patient if a good cosmetic result and an equally good locoregional 1590 
tumour control can be expected. 1591 
 1592 
If BCT is offered, fractionated radiotherapy of the entire breast with or without a boost should form an 1593 
integral part of treatment.  1594 
 1595 
Reoperation is indicated if there is more than a focal tumour positive resection surface (of the invasive 1596 
and/or DCIS component). This is the most important risk factor for the occurrence of a local 1597 
recurrence. 1598 
 1599 
MRI compatible clips should be placed in a standardised manner in the tumour bed for the purpose of 1600 
obtaining accuracy in radiotherapy. 1601 
 1602 
The advantage provided by the boost should be offset against the age, comorbidity, and the chance of 1603 
a reduction in cosmetic effect. 1604 
 1605 
If the chance of a recurrence < 1% per year in patients older than 50 years and without additional risk 1606 
factors, the boost may be omitted after an R0 resection.  1607 
 1608 
Hypofractionation of the postoperative irradiation of the breast may be applied in women with a pT1-1609 

3aN0-1M0 breast cancer and tumour-free resection margins. 1610 
 1611 
Partial breast irradiation should, given the still relatively short follow-up, preferably be applied within a 1612 
study context.  1613 
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3.2.3 Mastectomy 1614 
If BCT is deemed contraindicated and if preferred by the patient, mastectomy including adequate 1615 
axillary staging is the appropriate treatment. The chance of a locoregional recurrence varies strongly 1616 
in the different (retrospective) literature series, depending on the T and N classification [Valagussa, 1617 
1978; Ragaz, 2005; Recht, 1999; Jager, 1999]. In a recent analysis based on population in the 1618 
Netherlands, 3% recurrences are seen after 5 years [van der Heiden, 2010]. 1619 
 1620 
Radiotherapy 1621 
On the basis of literature data there are arguments for and against considering radiotherapy after 1622 
mastectomy in the case of T3 tumours [Ragaz, 2005; Jager, 1999; Overgaard, 1997; Overgaard, 1999; 1623 
Recht, 2001; Taghian, 2006; Migano, 2007]. There is still insufficient data available to use extranodal 1624 
growth of axillary metastases as independent criterion as indication for postoperative radiotherapy for 1625 
breast cancer [Recht, 2001; Gruber, 2005; Jager, 1999]. Of course, tumour metastasis in a surgical 1626 
margin is an indication for postoperative radiotherapy. There is limited literature data on the clinical 1627 
significance of the width of tumour-free margin and the chance of a locoregional recurrence. A few 1628 
studies state a narrow margin (< 2 mm) is a predictor of locoregional recurrence [Wallgren, 2003; 1629 
Jagsi, 2005]. 1630 
 1631 
Postoperative radiotherapy reduces the chance of a locoregional recurrence by a factor of 3 to 4 1632 
[EBCTCG, 2000]. There is a relationship between the reduction in locoregional recurrence and long-1633 
term survival. At a five-year locoregional recurrence percentage of >15%, postoperative radiotherapy 1634 
leads to a five-year survival improvement of approximately 5% [Punglia, 2005].  1635 
EBCTCG data and other studies [Darby, 2005; EBCTCG, 2005; Hooning, 2006; Hooning 2007; Taylor, 1636 
2006; Taylor, 2007] have also shown that radiotherapy in earlier times lead to higher than expected 1637 
death due to cardiac morbidity. This applies especially to tumours on the left side and parasternal 1638 
irradiation. It is expected that with current techniques (including Deep Inspiration Breath Hold 1639 
technique) in which the heart can be spared as much as possible, the absolute effect of radiotherapy 1640 
on survival is higher. 1641 
 1642 
An important criterion to determine the chance of locoregional recurrence is the number of axillary 1643 
node metastases. Postoperative radiotherapy is accepted for high-risk patients with Ó 4 positive 1644 
nodes. In two prospective studies, the chance of a ten-year locoregional recurrence after mastectomy 1645 
including ALND and adjuvant systemic therapy was approximately 15% for patients with 1-3 axillary 1646 
node metastases and approximately 30% for the 4+ patients.  1647 
 1648 
These findings are confirmed by the EBCTCG (2010) meta-analysis. Aside from survival advantage 1649 
and reduction in locoregional recurrences at Ó 4 positive nodes, this has now been confirmed for 1-3 1650 
positive nodes. A point of criticism of the EBCTCG overview and abovementioned studies (especially 1651 
the Danish series and British Columbia studies) is that there was an extremely high locoregional 1652 
recurrence percentage (30% and 26% respectively). This may not be in line with the current situation. 1653 
Approximately 30% of patients in the non-irradiated groups of the two Danish studies (with a 12 year 1654 
follow-up) developed a locoregional recurrence. This suggests that surgical treatment was insufficient 1655 
in many cases. No ALNDôs were performed in Denmark as is common in the Netherlands, but 1656 
samples of level I and II were taken. However, others reported that even after adequate ALNDôs (in 1657 
the case of mastectomy including ALND) and adjuvant medication-based therapy in subgroups, there 1658 
was still a large chance of a locoregional recurrence if post-operative irradiation was not administered 1659 
[Ragaz, 2005; Recht, 1999; Jager, 1999; Katz, 2001]. 1660 
Survival advantage was originally demonstrated in the high risk groups, i.e. patients with 4 or more 1661 
positive nodes. In an update of the Danish studies in the subgroup of patients in whom 8 or more 1662 
nodes were removed, it appears that patients with 1-3 tumour-positive nodes had a similar survival 1663 
advantage after radiotherapy than the N4+ patients (9% absolute after 15 years) [Overgaard, 2007]. 1664 
 1665 
It is important to select patients who have an expected locoregional recurrence percentage of Ó 15% 1666 
over 5 years, given these patients may benefit from radiotherapy, both in terms of their locoregional 1667 
control and overall survival. Not only the lymph node status but also the combination with other factors 1668 
may be considered here. Wallgren (2003) studied more than 5,000 patients after mastectomy 1669 
including ALND who were treated in one of the seven International Breast Cancer Group randomised 1670 
trials. This group consisted of lymph node positive and negative patients who did not (pN0) or did 1671 
undergo systemic therapy (pN+). The factors for locoregional control were studied within this group. In 1672 
addition to the number of positive nodes, tumour-related factors such as vaso-invasive growth, size of 1673 
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the tumour (< 2 cm) and grade III tumours were predictors of a locoregional recurrence. Especially 1674 
vaso-invasive growth has been confirmed in other studies [van Tienhoven 1999, Voogd 2001]. Jagsi 1675 
(2005) looked at predictive factors of locoregional recurrence after mastectomy including ALND. Three 1676 
of such factors in lymph node-negative patients appeared to give a locoregional recurrence 1677 
percentage of 40% after 10 years. Other studies also confirmed the possible role of radiotherapy in N1-1678 

3. Ragaz published the 20-year results of the British Columbia trial in 2005. In this study, 318 1679 
premenopausal patients with an invasive breast cancer and positive node status were randomised 1680 
over two groups: radiotherapy + chemotherapy (n=164) or chemotherapy only (n=154). After 20 year 1681 
follow-up, the locoregional disease-free survival was 90% in the radiotherapy group and 74% in the 1682 
control group. Subdivided according to node status, this was 91% and 79% for patients with 1-3 1683 
positive nodes and 84% and 59% for patients with four or more positive node (p=0.6). The SUPREMO 1684 
trial is currently underway, which studies the value of chest wall irradiation in intermediate risk 1685 
patients. 1686 
 1687 
In some cases it is unclear, if there is an indication for local radiotherapy, if the regional node areas 1688 
(axillary, parasternal, infra and supraclavicular regions) should also be irradiated [Recht, 2001]. In 1689 
trials from which the EBCTCG (2005) overview derives its data, the node areas were often routinely 1690 
irradiated. However, the chance of manifestation of a recurrence in the node areas is small, so that 1691 
radiotherapy of the regional node areas may be overtreated for many patients [Recht, 2001]. 1692 
 1693 
Conclusions 1694 

Level 1 

Patients with large tumours (> 5 cm) and/or extensive lymph node metastases (Ó 4 
positive nodes), also have an increased chance of a locoregional recurrence after radical 
surgery and systemic therapy.  
 
A2 Ragaz 2005, Overgaard 1997, Overgaard 1999 
C Recht 1999, Recht 2001, Jager 1999, Katz 2001 

 1695 

Level 1 

Postoperative locoregional radiotherapy reduces the chance of a locoregional recurrence 
by two-thirds and leads to an improved chance of survival [EBCTCG, 2000]. 
 
A1 EBCTCG 2000, Whelan 2000 
A2 Ragaz 2005, Overgaard 1997, Overgaard 1999 

 1696 

Level 1 

Aside from local control, locoregional radiotherapy also significantly improves overall 
survival after 15 years, if the locoregional recurrence risk after 5 years is 15% or more. 
 
A1 EBCTCG 2005 

 1697 

Level 1 

Postoperative locoregional radiotherapy improves locoregional control and overall survival 
with 1-3 positive nodes. 
 
A2 Ragaz 2005, Overgaard 1997, Overgaard 1999 
B Overgaard 2007  

 1698 

Level 3 

A combination of various tumour-related predictors for locoregional recurrence (young 
age, N status, vaso-invasive growth) leads to an increase in the risk of locoregional 
recurrence.  
 
C Wallgren 2003, Voogd 2005, Jagsi 2005 

 1699 
Recommendations 1700 
Indications for radiotherapy of the chest wall after ablative surgery: 1701 

¶ a tumour-positive resection surface of the primary tumour, irradicality 1702 

¶ cT4, pT4 1703 

¶ pT3, depending on one or more of the following risk factors, angio-invasive growth, grade III, 1704 
and/or age Ò 40 years 1705 

 1706 
Postoperative radiotherapy of the chest wall after ablative surgery may be considered in the case of: 1707 

¶ 1-3 positive nodes and combination with one of the following characteristics: angio-invasive 1708 

http://www.boogstudycenter.nl/studie/234/supremo.html
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growth, grade III, age Ò 40 years and tumour size Ó 3 cm  1709 

¶ pN0 and combination with three of the following characteristics: angio-invasive growth, grade III, 1710 
age Ò 40 years and tumour size Ó 3 cm  1711 

 1712 
Indications for locoregional postoperative radiotherapy (both after BCT and modified radical 1713 
mastectomy): 1714 

¶ 4 or more positive nodes 1715 

¶ Tumour-positive axillary top 1716 

3.3 Regional treatment for breast cancer 1717 

Regional treatment for breast cancer has the following aim: 1718 

¶ an optimal regional tumour control 1719 

¶ improved survival 1720 

¶ obtaining prognostic information 1721 
The SN procedure is the method of choice for the identification of lymph node metastases in patients 1722 
with axillary lymph nodes that are not clinically suspect or not suspect on ultrasound imaging [Krag, 1723 
2010]. 1724 
A complete axillary node dissection (ALND) for this purpose should be considered obsolete. An ALND 1725 
can only be conducted if the SN procedure is unsuccessful. Non-invasive methods do not appear 1726 
reliable in predicting axillary node status. A wait-and-see approach can be chosen, if the chance of 1727 
lymph node metastases is less than 5%. This percentage is based on the accepted false negativity of 1728 
the SN. 1729 

3.3.1 The sentinel lymph node procedure 1730 
The different studies show that with the necessary experience, an SN procedure can be performed in 1731 
more than 95% of patients and the procedure is reliable in predicting the presence or absence of 1732 
axillary node metastases in 95% of cases (distribution 84-100%) [Sandrucci, 1999; Konstantiniuk, 1733 
2007; Straver, 2010]. For T1 tumours, phase III studies with sufficient follow-up have demonstrated 1734 
that the SN procedure is a safe alternative to the ALND, if the SN is tumour-negative [Veronesi, 2006; 1735 
Krag, 2010]. This is confirmed in various non-randomised studies in the Netherlands in which T2 1736 
tumours were also included (1,467 patients, median follow-up 30-65 months) [de Kanter, 2006; Heuts, 1737 
2007; Torrenga, 2004; Kuijt, 2007]. The best results are obtained with use of the combination of 1738 
preoperative lymphoscintigraphy with radiocolloid, and peroperative injection with Patent Blue. The SN 1739 
can then be found with the aid of a gamma probe and guided by blue-coloured afferent lymph vessels.  1740 
 1741 
The SN procedure is indicated for patients with a T1-2N0 breast cancer. Please refer to section 3.1.1 for 1742 
the SN procedure in DCIS, see Chapter 7 for the SN procedure in neoadjuvant systemic therapy and 1743 
Chapter 11 for the SN procedure during pregnancy. In contrast to ALND, the SN procedure leads to 1744 
substantially less functional impairments of the musculoskeletal system [Cairns, 1999; Chetty, 2000; 1745 
Veronesi, 2003; Fleissig, 2006; Ashikaga, 2010]. 1746 
 1747 
Multifocal/multicentric tumours 1748 
The dilemma here is formed by uncertainty in relation to lymph drainage from the tumour. Some 1749 
studies argue that each tumour has its own lymph drainage pattern, so that determination of the 1750 
injection location for the radioactive substance is difficult in these patients [Estourgie, 2004] with the 1751 
result that the radioactive substance does not indicate the actual drainage; the sentinel lymph nodes 1752 
may be missed and the percentage of false negatives increases [Ozmen, 2002; Tousimis, 2003; 1753 
Veronesi, 1999]. For this reason, it is argued that a cautious approach should be taken when 1754 
performing an SN procedure in the case of multicentricity [Schule, 2007]. 1755 
Other researchers argue that the lymph drainage pattern of the entire breast is uniform and the 1756 
radioactive substance can be injected at many locations in the breast and that 1757 
multifocality/multicentricity is not a contraindication for performing an SN procedure [Knauer, 2006].  1758 
A recent review concludes that the value of an SN procedure with large and multifocal/multicentric 1759 
tumours is uncertain, especially due to the lack of randomised studies in these groups and due to the 1760 
heterogenous results of non-randomised studies. On the basis of this review, it cannot be concluded in 1761 
these cases that the SN procedure is automatically contraindicated. One should realise however, that 1762 
there is an already greater a priori chance of lymph node metastasis with multicentricity and 1763 
multifocality, as is the case with large tumours [Spillane, 2011]. 1764 
 1765 
Absolute contraindications for the SN procedure: 1766 
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¶ axillary node metastasis demonstrated by punction 1767 
 1768 
Relative contraindications for the SN procedure: 1769 

¶ ² T3 and/or multicentric: Experience with the SN procedure in tumours greater than 5 cm, 1770 
or multicentricity over a distance of > 5 cm is small and the benefit achieved is limited due 1771 
to the large chance of axillary node metastases [Lyman, 2005; Spillane, 2011] 1772 

¶ previous (recent) axillary surgery  1773 
 1774 
Radiotherapy of the axillary region as alternative for ALND in positive SN 1775 
In the 1980ôs, the NSABP trial B04 randomised 1,097 operable patients with a clinically negative 1776 
axillary between mastectomy with axillary node dissection, mastectomy with locoregional radiotherapy 1777 
and mastectomy without axillary treatment [Fisher, 1985; Fisher, 2001]. The 25-year follow-up data 1778 
from this trial showed a better locoregional control in the node negative group was provided by 1779 
mastectomy with locoregional irradiation (5%) than mastectomy with ALND (9%) or mastectomy 1780 
without axillary treatment (13%) (difference between the 3 curves: p=0.002), and no difference in 1781 
metastasis-free survival or total survival. In the same trial, 586 patients with clinically positive axillary 1782 
nodes were randomised between mastectomy with ALND or mastectomy with locoregional 1783 
radiotherapy. In this node positive group, there was no difference between axillary surgery or 1784 
radiotherapy in locoregional control, metastasis-free survival or survival [Fisher, 1985; Fisher, 2001]. 1785 
Deutsch (2008) studied the long-term morbidity of axillary treatment in the NSABP B04 trial. The 1786 
percentage of patients with lymphoedema after mastectomy with ALND was 58%, after mastectomy 1787 
only 39% and after mastectomy plus radiotherapy 38%. The morbidity of combined treatment (ALND 1788 
and radiotherapy) is even higher than that of ALND only [Larson, 1986; Ryttov, 1988]. The 15-year 1789 
results of another randomised comparative study with 658 patients with an N0M0 breast cancer 1790 
(smaller than 3 cm) were published in 2004 [Louis-Sylvestre, 2004]. In this study, one group received 1791 
ALND after surgery and the other group axillary, periclavicular and parasternal radiotherapy after 1792 
surgery. Both groups received radiotherapy of the breast, in which part of the axillary is implicitly 1793 
irradiated along with the rest. The ten-year disease-free survival in both groups was 72% (15 years: 1794 
64.3 vs 65.5). After 15 years, isolated axillary recurrences were found in 1% of cases in the ALND 1795 
group and in 3% in the radiotherapy group (p=0.04). After a 15-year follow-up, there was no significant 1796 
difference between the two groups in the occurrence of locoregional recurrences. Twenty-one percent 1797 
of patients in the ALND group had lymph node metastases on surgery. The proportion in the 1798 
radiotherapy group would have been comparable. In the AMAROS study, 26% of patients undergoing 1799 
an ALND after a positive SN had additional positive nodes in the ALND sample [Straver, 2010]. 1800 
Extrapolating this data, it appears that irradiation of the axilla is a good alternative for the treatment of 1801 
the axilla in the case of a positive SN. Not only the axilla but also the periclavicular region was 1802 
irradiated in the AMAROS study. This study has recently been closed and the results are awaited.  1803 
 1804 
Conclusions 1805 

Level 1 

There is no difference in survival, disease-free survival or locoregional control between 
surgery or radiotherapy of the axillary and periclavicular lymph nodes with an operable 
breast cancer with clinical tumour-negative axilla. 
 
A2 Fisher 2001, Louis-Sylvestre 2004 

 1806 

Level 3 

There does not appear to be a difference in survival, disease-free survival or 
locoregional control between surgery or radiotherapy of the axillary lymph nodes with an 
operable breast cancer with a clinical tumour-positive axilla. 
 
A2 Fischer 2001 

 1807 

Level 3 

The chance of lymphoedema and other late morbidity is higher after ALND than after 
axillary radiotherapy. 
 
A2 Deutsch 2008 

 1808 
Axillary lymph node dissection (ALND)  1809 
Axillary node dissection is generally reserved for treatment of the axilla when lymph node metastasis 1810 
has been demonstrated, such as a positive sentinel lymph node or a tumour-positive picture based on 1811 
punction. ALND gives substantial morbidity, in which pain complaints, dysesthesia, functional 1812 

http://www.boogstudycenter.nl/studie/224/amaros.html
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impairments of the shoulder joint and lymphoedema of the arm are the most serious. However, a 1813 
complete ALND gives a recurrence percentage of less than 3% [van der Ploeg, 2010].  1814 

3.3.2 Treatment of patients with micrometastases or isolated tumour cells in the sentinel 1815 
lymph node and/or axillary nodes  1816 

Clinical question, evidence-based to June 2011 1817 
 1818 
Quite a lot of observational studies show the prognostic importance of the presence of 1819 
micrometastases and isolated tumour cells in the axillary nodes and/or sentinel lymph node (SN). A 1820 
recent meta-analysis of cohort studies showed that the presence of axillary node metastases of 2 mm 1821 
or smaller is accompanied with a poorer survival than the absence of such metastases (pooled HR for 1822 
death: 1.44; 95%CI 1.29-1.62) [de Boer 2010]. In another meta-analysis of the same group, a risk of 1823 
12.3% of non-SN metastasis was found in the presence of isolated tumour cells in the SN (total pooled 1824 
risk: 12.3%; 95%CI 9.5-15.7) [van Deurzen, 2008; Straver, 2010]. In a systematic review by Cserni 1825 
(2004), percentages of 10-15% additional axillary metastases were seen for the group of patients with 1826 
a micrometastasis or isolated tumour cells. For the first 2,000 patients participating in the AMAROS 1827 
study, it appeared the percentage of additional axillary metastases was 18%, both with 1828 
micrometastases and isolated tumour cells [Straver 2010]. A number of different centres developed a 1829 
nomogram to help predict the risk of non-SN metastases in the presence of axillary node 1830 
micrometastases or isolated tumour cells, in which those of the Memorial Sloan-Kettering Cancer 1831 
Centre and the Tenon score seem to be the most reliable for this specific group of patients [Coutant, 1832 
2009]. From a recent study in the Netherlands it appears that the nomogram of the Memorial Sloan-1833 
Kettering Cancer Centre, applied to 168 women with a positive sentinel node who underwent an 1834 
axillary node dissection, is of insufficient predictive value in order to determine the treatment plan in 1835 
individual cases [van den Hoven, 2010]. 1836 
 1837 
Given patients with micrometastases or isolated tumour cells in the SN form a separate prognostic 1838 
population, it raises the question if they should be treated in the same manner as patients with axillary 1839 
node macrometastases. In some of the cases there was displacement of epithelial cells [Bleiweiss, 1840 
2006; van Deurzen, 2009 (1); van Deurzen, 2009 (2)]. It is not clear here if marginal sinus metastases 1841 
have the biological properties to be or become tumour forming.  1842 
The results must be seen in the light of the chance of metastasis in the non-sentinel nodes in an 1843 
axillary lymph node dissection if no tumour is found in the SN biopsy itself. This chance is generally 1844 
about 7%. In the study by Krag (2007), the percentage of false-negative SN biopsies was even 9.8%. 1845 
In a pooled meta-analysis of 14,959 patients [van der Ploeg, 2008] there is an acceptable axillary 1846 
node recurrence percentage of 0.3% after a median follow-up of 34 months in patients with an SN 1847 
negative status. This is 0.7% after 95 months follow-up in the NSABP B-32 trial [Krag, 2010]. 1848 
 1849 
Axillary node dissection 1850 
Randomised studies that have researched the benefit of a complete axillary lymph node dissection 1851 
(ALND) in patients with micrometastases or isolated tumour cells in the axillary nodes and/or SN have 1852 
not been published yet. Ten comparative observational studies researched the benefit of ALND in 1853 
patients with micrometastases in the axillary node [Pernas, 2010; Wasif, 2010; Bilimoria, 2009; Bulte, 1854 
2009; Cox, 2008; Haid, 2006; Schulze, 2006; Fan, 2005; Jeruss, 2005; Liang, 2001], while seven 1855 
comparative observational studies were found for patients with isolated tumour cells in the axillary 1856 
node [Pugliese, 2010; Giobuin, 2009; Cox, 2008; Schulze, 2006; Calhoun, 2005; Jeruss, 2005; Jakub, 1857 
2002]. 1858 
 1859 
The largest retrospective cohort study compared 3,674 patients with axillary node micrometastases 1860 
who only underwent an SN biopsy with 6,585 patients who, in addition, also underwent an ALND 1861 
[Bilimoria, 2009]. No differences were found in the 5-year survival (corrected HR: 0.95; 95%CI 0.70-1862 
1.27; p=0.75) and axillary recurrence percentage (0.4% after SN biopsy vs. 0.2% after SN biopsy and 1863 
ALND, p=0.18). The hazard ratio was corrected for age, T classification and tumour grade (amongst 1864 
other things). It is necessary to mention a few important side notes for this study. It concerns a cancer 1865 
registry database, in which it can be presumed there was an underregistration of (axillary) 1866 
recurrences. In addition, there was no multivariate correction for the use of systemic therapy. Another 1867 
large retrospective cohort study was also based on cancer registry data [Wasif 2010]. This study was 1868 
aimed at understanding to what extent ASCO guidelines are followed, especially the recommendation 1869 
to perform a routine ALND in patients with micrometastases in the SN. Of the 5,353 enrolled patients 1870 
with micrometastases in the SN, 2,160 (40.4%) underwent no additional ALND. No difference in total 1871 
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survival was found between patients who did or did not undergo an additional ALND (89% after SN 1872 
biopsy vs. 90% after SN biopsy and ALND, p=0.98). However, these results were not corrected for 1873 
primary tumour characteristics or the use of systemic therapy. Data on (axillary) recurrence was not 1874 
reported by the authors.  1875 
Similar findings for survival [Cox, 2008] and recurrence [Bulte, 2009; Cox, 2008; Fan, 2005; Haid, 1876 
2006; Jeruss; 2005; Liang; 2001, Pernas; 2010; Schulze, 2006] were found in smaller cohort studies. 1877 
Cox (2008) compared the outcomes of 2,108 patients with a negative SN with those of 151 patients 1878 
with isolated tumour cells (see below) and 122 patients with micrometastases in the SN. General and 1879 
disease-free survival were not significantly worse in the group with micrometastases. Within the group 1880 
with micrometastases, no difference was found in general survival between patients treated with or 1881 
without additional ALND. After a (short) median follow-up of 1.7 years, axillary recurrences were also 1882 
not found in the group who were only treated with an SN biopsy. In a small prospective study, Pernas 1883 
(2010) compared the outcomes of 14 patients with micrometastases in the SN and treated with an 1884 
additional ALND with that of 45 patients who only underwent an SN biopsy. One patient in the group 1885 
treated with additional ALND developed an infraclavicular recurrence. After a median follow-up of 60.4 1886 
months, the group who were only treated with an SN biopsy were recurrence-free. The number of 1887 
patients with micrometastases in the SN in the other studies varied from 9 to 45 [Bulte, 2009; Fan, 1888 
2005; Haid, 2006; Liang, 2001; Schulze, 2006]. After a follow-up varying between 13.5 and 47 months, 1889 
these patients remained free of axillary recurrence, independent of treatment with ALND. Only Fan 1890 
(2005) reported a recurrence in the group who were only treated with an SN biopsy, but without 1891 
clarifying where. None of these studies corrected for primary tumour characteristics or the use of 1892 
systemic therapy. 1893 
Incidentally, non-comparative studies also found low axillary recurrence percentages (0-3%) in 1894 
patients who only underwent an SN biopsy [Fournier, 2004; Langer, 2009; Yegiyants, 2010]. 1895 
 1896 
In a retrospective analysis of a prospective database, Pugliese (2010) compared 76 patients with 1897 
isolated tumour cells in the axillary node who had only undergone an SN biopsy with 95 patients who 1898 
also underwent an ALND. After a median follow-up of 6.4 years, no axillary node recurrences were 1899 
found, 3 local recurrences and 6 distant recurrences. Eight of the 9 recurrences were determined in 1900 
patients treated with SN biopsy and ALND. The five-year recurrence-free survival of the total cohort 1901 
was 97% (95%CI 92.1 - 98.6). Other authors also found low axillary recurrence percentages of 0% 1902 
[Calhoun, 2005; Jakub, 2002; Jeruss, 2005; Giobuin, 2009; Schulze, 2006] to 2.3% [Cox, 2008] of 1903 
patients with isolated tumour cells in the axillary node who only underwent an SN biopsy. Only one 1904 
comparative study reported survival figures for patients with isolated tumour cells [Cox, 2008]. In this 1905 
study, 44 patients underwent only an SN biopsy and 107 patients an SN biopsy and ALND. While the 1906 
authors do not report any figures, the Kaplan-Meier curve shows a significantly worse survival in the 1907 
group who only underwent an SN biopsy (p=0.02). 1908 
None of these studies corrected for primary tumour characteristics or the use of systemic therapy. 1909 
 1910 
Finally, a large study was conducted by the Memorial Sloan-Kettering Cancer Centre in which 6 of the 1911 
287 patients (2%) with a positive SN who only underwent an SN biopsy developed an axillary 1912 
recurrence in comparison with 6 of the 1,673 patients (0.4%) who also underwent an axillary node 1913 
dissection (p=0.004) [Park, 2007]. In patients with an H&E-positive SN (predominantly 1914 
micrometastases), the axillary recurrence percentage without ALND was 5% after 23 months. This 1915 
study also did not correct for primary tumour characteristics or the use of systemic therapy. 1916 
 1917 
Axillary irradiation 1918 
None of the studies specifically compared the effect of irradiation or non-irradiation in patients with 1919 
micrometastases or isolated tumour cells in the SN.  1920 
 1921 
Conclusions 1922 

Level 2 

There are indications that omitting an axillary node dissection in at least a proportion of 
patients with SN micrometastases does not lead to a reduction in survival or an increase 
in the number of axillary recurrences. It is difficult to see from the current literature which 
patients this involves. 
 
B Bilimoria 2009, Cox 2008, Pernas 2010, Wasif 2010, Giuliano 2010 

 1923 

Level 2 
It is plausible that omitting an axillary node dissection in patients with isolated tumour 
cells in the SN does not lead to an increase in the number of axillary recurrences. 
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B Pugliese 2010, Cox 2008, Calhoun 2005, Jakub 2002, Jeruss 2005, Giobuin 

2009, Schulze 2006 

 1924 
Remaining considerations 1925 
Four randomised studies have been published so far with and without ALND in patients with a 1926 
negative SN [Veronesi, 2010; Zavagno, 2008; Canavese, 2009; Krag, 2010]. Omitting ALND is 1927 
considered safe in the case of a negative SN. In this study, patients with isolated tumour cells were 1928 
considered node positive, and therefore underwent an ALND as a standard. The limited data that has 1929 
been published so far in relation to axillary management if isolated tumour cells in the SN are found 1930 
has been derived from observational series, and show a low recurrence percentage. Another 1931 
retrospective analysis of 6,838 patients treated between 1998 and 2004 also shows little influence on 1932 
the breast cancer-specific survival of an axillary node dissection in patients with micrometastases [Yi, 1933 
2010]. In an analysis in the Netherlands (the MIRROR study), the regional recurrence percentage in 1934 
patients with SN isolated tumour cells who did not undergo ALND also appeared acceptable (2% after 1935 
5 years of follow-up). In the ASCO guideline, ALND is not recommended as a standard with SN-1936 
isolated tumour cells.  1937 
In the pre-SN era, no difference was found in the NSABP B04 trial in clinically node-negative patients 1938 
in relation to survival between an ALND, regional irradiation or omitting both [Fisher, 1985]. Reed 1939 
(2009) suggests that the extremely low axillary recurrence percentage generally described in literature 1940 
after breast-sparing treatment could be linked to radiotherapy of a proportion of level I and II of the 1941 
axilla in mantle-fields. In the EORTC study 10981/22023 (the AMAROS study), closed in April 2010 1942 
with almost 4,800 patients, in which all patients with a positive SN received axillary treatment, 1943 
randomised between surgery or radiotherapy of the axillary and periclavicular region, the total number 1944 
of axillary recurrences strongly fell behind expectations (personal communication). While it has not 1945 
been unequivocally proven yet, the guideline development group deems it likely on the basis of 1946 
available literature and experience from the AMAROS study that axillary irradiation could be an 1947 
alternative to an axillary node dissection in patients with metastasis/metastases in the SN for whom 1948 
treatment of the axillary is considered necessary.  1949 
For the time being, ASCO does standard recommend an ALND in patients with SN micro/metastases. 1950 
The series reported so far do show a low regional recurrence percentage, but these series are partly 1951 
biased due to patient selection, small patient numbers, short follow-up duration, or underreporting of 1952 
recurrences during follow-up (cancer registration databases) [Pepels 2011].  1953 
 1954 
The ACOSOG (American College of Surgeons) Z-11 study was recently published [Giuliano, 2010; 1955 
Giuliano, 2011]. This concerned a prospective study in which patients with a positive SN (Ó 3 SN+ 1956 
excluded) were randomised between ALND or no further axillary treatment in patients who underwent 1957 
BCT. In this study, 891 patients were evaluated with a median follow-up of 6.3 years; no significant 1958 
difference was found in local or regional recurrence (0.5% after ALND, 0.9% after SN procedure). 1959 
Adjuvant systemic therapy was administered in 97% of cases. The authors concluded that it is justified 1960 
to omit an ALND in patients who undergo a BCT, receive adjuvant systemic therapy and with a 1961 
positive SN. 1962 
 1963 
Recommendations 1964 
Specific recommendations about axillary treatment can be found in section 3.3.3.  1965 
 1966 
Specific recommendations about adjuvant systemic therapy in the case of (sub)micrometastases can 1967 
be found in Chapter 5.  1968 

3.3.3 Axillary , periclavicular and parasternal radiotherapy 1969 
There is not much literature on the relationship between the number of positive nodes and the chance 1970 
of a regional recurrence. In most studies, there is an indication for postoperative radiotherapy of the 1971 
high axillary and periclavicular node chain if there are Ó 4 positive nodes. Axillary recurrences are 1972 
extremely rare after level I-II ALND. The number of axillary recurrences is also extremely low with 1973 
positive nodes after surgery only. This has lead to less irradiation of the axilla. Given the periclavicular 1974 
node area is the most common location for recurrence growth after the breast or chest wall, this node 1975 
area is usually irradiated in high-risk patients (Ó 4 positive nodes, positive axillary top). 1976 
 1977 
Medial and central tumours give a high chance of parasternal node metastases. It has also been 1978 
demonstrated that medial and central tumours are associated with a poorer prognosis [Zucali, 1998; 1979 

http://www.boogstudycenter.nl/studie/248/mirror.html
http://www.boogstudycenter.nl/studie/224/amaros.html
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Gaffney, 2003]. Parasternal recurrences are only found in extremely rare cases. The treatment of the 1980 
parasternal node chain has been a point of discussion for a long time. A patient group also cannot be 1981 
defined in subgroup analyses for which this treatment would be beneficial. Given the effect of 1982 
radiotherapy on survival is visible after 15 years in EBCTCG data, a longer follow-up may in fact show 1983 
a difference. 1984 
 1985 
Conclusions 1986 

Level 2 

With a clinically negative axilla, a sentinel node procedure can be used to determine the 
axillary node status in breast cancer smaller than 5 cm with a reliability of at least 95%. 
 
B de Kanter 2006, Heuts 2007, Torrenga 2004, Kuijt 2007, Straver 2010 

 1987 

Level 1 

The chance of metastases in the remaining axillary nodes with a positive SN is 
approximately 50% when macrometases has been demonstrated and approximately 
20% if micrometastases have been demonstrated. 
 
A1 Cserni 2004

 

 1988 

Level 3 

The chance of metastasis in non-SN nodes with isolated tumours cells in an SN 
reduces as the primary tumour decreases in size.  
 
There is currently insufficient data to indicate when this chance is < 5%. 
 
C Barranger 2005, Bolster 2007, Calhoun 2005, Cserni 2007, den Bakker 2002, 
 Gray 2004, Lambert 2007,Rahusen 2001, Turner 2000, van Deurzen 2007 

 1989 

Level 2 

The chance of an axillary recurrence with a negative SN is less than 0.5%. 
 
B Naik 2004, van der Ploeg 2008 
C Blanchard 2003, Jeruss 2005, Rosing 2006, Smidt 2005, Krag 2010 

 1990 

Level 2 

Performing an ALND after a positive SN has not been demonstrated to provide survival 
advantage. 
 
B Bilimoria 2009, Yi 2010, Giuliano 2010 

 1991 

Level 3 

Patients with a tumour-positive SN who undergo BCT and receive adjuvant systemic 
therapy receive no benefit from an ALND in relation to the chance of an axillary 
recurrence. 
 
B Giuliano 2010 

 1992 

Level 2 

Axillary recurrences are extremely rare, both after ALND and primary radiotherapy. 
 
Most axillary recurrences appear to occur in the first three years after primary treatment. 
 
B Louis-Sylvestre 2004, Hoebers 2007 

 1993 
Remaining considerations 1994 
Conducting the SN procedure in patients with a status after breast augmentation with the help of 1995 
intramammary prosthesis appears possible and reliable [Gray, 2004]. Peri- and intratumoural 1996 
injections have been used in the Netherlands since the introduction of SN biopsy [Estourgie, 2004]. 1997 
These largely follow the physiological drainage of the breast and are especially important with tumours 1998 
at a deeper location and if there is attention for extra-axillary SNôs [Estourgie, 2004]. If there is only 1999 
interest in the axillary lymph nodes, superficial injection techniques are a good alternative [Veronesi, 2000 
2006; Rutgers, 2004; Borgstein, 2000; Rodier, 2007]. If the radiocolloid is injected intra or 2001 
peritumoural, parasternal drainage is found in almost 20% of cases using scintigraphy [van Rijk, 2002 
2006]. In old series in which surgery was expanded with a parasternal lymph node dissection, 2003 
metastasis was exclusively found in these nodes in almost 10% of patients, especially in medial 2004 
located tumours larger than 2 cm [Veronesi, 1983]. No univocal advice is given in literature for routine 2005 
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biopsy of a parasternal SN [Rutgers, 2004; Fabry, 2004; van der Ent, 2001; Lyman, 2005; Wouters, 2006 
2007]. In individual cases it can be decided to perform a biopsy of these sentinel lymph nodes. If 2007 
metastases are detected, this implies a poor prognosis and parasternal radiotherapy and 2008 
administering adjuvant systemic therapy is recommended.  2009 
 2010 
Recommendations 2011 
Pre-operative 2012 
The SN procedure is indicated for patients with a T1-2N0 breast cancer for the purpose of lymph node 2013 
staging. 2014 
 2015 
The SN procedure may also be conducted safely if multifocality at a distance of <5 cm is determined 2016 
prior to surgery. 2017 
 2018 
Relative contraindications for the SN procedure (i.e. the SN procedure may be considered, but the 2019 
value is limited): 2020 

¶ ² T3 and/or multicentricity determined prior to surgery  2021 

¶ earlier (recent) axillary surgery 2022 
 2023 
Absolute contraindications for the SN procedure (i.e. axillary node dissection level I and II is 2024 
indicated): 2025 

¶ Axillary node metastases determined by ultrasound and punction 2026 

¶ If an SN procedure cannot be performed for other reasons 2027 
 2028 
Postoperative 2029 
Additional treatment is not recommended for patients with isolated tumour cells in the SN (on the basis 2030 
of low regional recurrence percentages). 2031 
 2032 
Patients with micrometastases in the SN have a risk of approximately 20% of non-SN involvement. 2033 
The risk of non-SN involvement is additionally dependent on the primary tumour characteristics. The 2034 
chance of recurrence depends on the application of radiotherapy and adjuvant systemic therapy. The 2035 
best strategy for axillary treatment per patient should therefore be discussed during multidisciplinary 2036 
consultation:  2037 

¶ irradiation of the breast only (implicitly including a large part of level 1 and 2 of the axilla) if 2038 
adjuvant systemic therapy is also administered 2039 

¶ axillary radiotherapy 2040 

¶ ALND 2041 
 2042 
In the case of limited macrometastases in 2 SNôs at the most, omitting an ALND in patients who will 2043 
undergo a BCT and receive adjuvant systemic therapy may be considered. 2044 
 2045 
With more extensive macrometastasis, treatment of the axilla (ALND or radiotherapy) is indicated.  2046 

3.4 Primary and secondary breast reconstruction  2047 

Possibilities for a breast reconstruction have improved in the last 25 years thanks to development in 2048 
surgical and prosthetic techniques. The number of reconstructions has also increased [Berger, 1994]. 2049 
Breast reconstruction supports the recovery of patients to a great extent because it reduces the 2050 
psychological, social and sexual morbidity associated with loss of the breast [Fischbacher, 2002; 2051 
Pusic, 2007; Zweifler, 2001; Al-Ghazal, 2000; Sandelin, 1998]. Patients who have undergone a breast 2052 
reconstruction are generally satisfied with the result and have more self-confidence, especially on a 2053 
psychosocial level [Zweifler, 2001; Sandelin, 1998]. Reconstruction restores the feeling of óbeing 2054 
femaleô and leads to a more complete body perception because wearing an external breast prosthesis 2055 
becomes unnecessary [Reaby, 1998; Rowland, 1995]. 2056 
Despite these benefits, the percentage of patients undergoing a breast reconstruction is low: 2057 
approximately 15% [Rowland, 1995]. The most important cause of this is patients not knowing about 2058 
the possibility of reconstruction prior to undergoing mastectomy [Zweifler, 2001; Reaby, 1998; Pusic, 2059 
1999]. 2060 

3.4.1 Primary or secondary breast reconstruction? 2061 
The best point in time for the breast reconstruction is not known [Al-Ghazal, 2000; Gilliand, 1983; 2062 
Rosato, 1980]. Factors that play a role in the decision-making as to whether to perform a primary or 2063 
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secondary reconstruction are the tumour stage and the chance of postoperative radiotherapy 2064 
[Christante, 2010]. Primary or direct breast reconstruction must especially be recommended to 2065 
patients with a low risk of postoperative radiotherapy. Primary reconstruction leads to better cosmetic 2066 
results because the skin of the breast can be spared [Fishbacher, 2002]. Studies with selected 2067 
patients show that patients themselves prefer a direct reconstruction above a secondary 2068 
reconstruction [Al-Ghazal, 2000; Halpern, 1990].

 
They experience less discomfort and feel better 2069 

mentally [Al-Ghazal 2000; Rosenquist, 1984].
 
As they are spared a life without the breast, they are 2070 

more satisfied with the final result compared to patients who have had a secondary reconstruction 2071 
[Kroll, 1997; Kroll, 1995].  2072 
 2073 
Conclusion 2074 

Level 3 

A descriptive study has demonstrated that women who undergo a breast 
reconstructive directly after mastectomy including ALND are more satisfied with the 
aesthetic result and display a better psychosocial wellbeing than women who undergo 
secondary reconstruction.  
 
C Fishbacher 2002, Al-Ghazal 2000, Kroll 1995, Kroll 1997 

3.4.2 Breast reconstruction and locoregional recurrence 2075 
On the basis of available literature it is unclear if the incidence of locoregional recurrence is related to 2076 
the moment of reconstruction (primary versus secondary) [Petit, 2008; Kroll, 1991; Johnson, 1998; 2077 
Vaughan, 2007]. Breast reconstruction is accompanied by an acceptable morbidity and does not 2078 
influence the detection and follow-up treatment of a recurrence [Sandelin, 1998; Kroll, 1991; 2079 
Vandeweyer, 2001; Noone, 1994; Spiegel, 2003; Taylor, 1995]. Developments in cancer safe breast-2080 
sparing operations and the improved cosmetic results have lead to the rise in skin-sparing 2081 
mastectomy techniques. Sparing the skin facilitates the breast reconstruction because the skin 2082 
envelope remains intact and it is easier for the inframammary fold to be restored. 2083 
 2084 
On the basis of descriptive studies, it is concluded that the chance of a locoregional or systemic 2085 
recurrence with a skin-sparing mastectomy followed by a direct or a delayed reconstruction is 2086 
equivalent to that of treatment by means of conventional mastectomy without reconstruction [Petit, 2087 
2008; Gerber, 2009; Sandelin, 1998; Kroll, 1997; Kroll, 1991]. A post-mastectomy mammogram of the 2088 
reconstructed breast is not worthwhile and even leads to some confusion if there is any fat tissue 2089 
necrosis present [Holmes, 1988]. 2090 
 2091 
Conclusions 2092 

Level 3 

There are no indications that primary or secondary breast reconstruction leads to a 
higher risk in breast cancer recurrence.  
 
C Petit 2008, Gerber 2009, Kroll 1991, Johnson 1998, Taylor 1995, Vaughan 
2007 

 2093 

Level 3 

No indications have been found that a skin-sparing mastectomy followed by a direct 
reconstruction leads to an increased chance of a locoregional or systemic recurrence in 
breast cancer. 
 
C Kroll 1997, Sandelin 1998, Spiegel 2003, Petit 2008, 

3.4.3 Perform an autologous reconstruction or not? 2094 
The choice between a subpectorally placed prosthesis and autologous tissue in a reconstruction is 2095 
dependent on the quality and vascularisation of the overlying skin remaining after the breast 2096 
mastectomy, the shape and size of the breast and the preference and expectation of the patient. 2097 
When the skin is of insufficient quality, skin will need to be added to ensure adequate volume. In this 2098 
case, use of own tissue is a more likely choice. The level of patient satisfaction is greater over time 2099 
with the autologous method than with the prosthesis method, even though the first method often leads 2100 
to more scars and initially a greater morbidity. The structure of own tissue is better than that of foreign 2101 
material. Incidentally, it is noticeable that patients are generally satisfied with the result regardless of 2102 
the reconstruction, as long as they stand behind the decision themselves [Spear, 2000; Alderman, 2103 
2000]. 2104 
 2105 
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Silicon prostheses 2106 
Silicon breast prostheses have been used for cosmetic and reconstructive surgery since 1962. These 2107 
prostheses have been the subject of discussion, both concerning possible systemic and locoregional 2108 
complications. The locoregional complications after silicon implantation such as capsular contracture 2109 
and wound infection are important when choosing the method of breast reconstruction. The chance of 2110 
complications increases with smoking, obesity and higher age at the time of implantation [Spear, 2111 
2000; Handel, 1995].

 
No causal relationship has been found between implanted silicon and systemic 2112 

complaints associated with silicon [McLaughlin, 2007; Noone, 1997; Nyren, 1998]. 2113 
 2114 
Conclusion 2115 

Level 3 

A causal relationship between implanted silicon and the occurrence of systemic 
syndromes has not been demonstrated. 
 
B McLaughlin 2007 
C Noone 1997, Nyren 1998 

3.4.4 Breast reconstruction and radiotherapy 2116 
Complications after breast reconstruction with a subpectorally placed prosthesis is more common in 2117 
irradiated patients than in non-irradiated patients [Berry, 2010; Christante, 2010; Jugendburg, 2007]. 2118 
However, postoperative radiotherapy may also negatively influence the cosmetic result of a direct 2119 
reconstruction, performed with the help of autologous tissue [Tran, 2001; Javaid, 2004]. Patients must 2120 
be informed about this. The increased chance of complications is not a reason to remove the 2121 
prosthesis as a precautionary measure when radiotherapy of the chest wall is being administered 2122 
[Contant, 2000; Berry, 2010]. However, the global tendency is not to perform a direct breast 2123 
reconstruction if there is an increased chance of postoperative radiotherapy, due to the elevated 2124 
chance of complications and the poorer cosmetic results [Javaid, 2004; Recht, 2001; Kronowitz, 2004; 2125 
Berry, 2010]. 2126 
 2127 
Conclusion 2128 

Level 3 

Radiotherapy does not lead to significantly more complications with a breast 
reconstruction.  
 
C Christante 2010, Berry 2010, Jugendburg 2007 

3.4.5 Oncoplastic breast-conserving therapy 2129 
The principle of breast-sparing treatment consists of the ample excision of tumour volume and 2130 
irradiation of margins following surgery, striving for an optimal cosmetic result. The cosmetic result is 2131 
dependent on the tumour location, resection volume and irradiation dose [Vrieling, 1999; Cochrane, 2132 
2003]. The cosmetic result is 70-82% acceptable [Vrieling, 1999; Taylor, 1995; de la Rochefordiere, 2133 
1992]. 2134 
When a greater lumpectomy must be performed, this will lead to a smaller breast with a deformity 2135 
[Cochrane, 2003]. Use of breast reduction plastic surgery enables a greater volume to be removed 2136 
containing the cancer tissue, and the shape to be restored. Good preoperative planning between the 2137 
surgeon and plastic surgeon allows adequate resection by the oncological surgeon and subsequently 2138 
a good distribution of breast tissue with relocation of the nipple through the many breast reduction 2139 
possibilities available to the plastic surgeon. Peroperatively placed ligaclips after resection and prior to 2140 
reconstruction mark the excision location, necessary for radiotherapy [Anderson, 2005; de Lorenzi, 2141 
2010]. In this manner, an even greater volume may in fact be removed so that wider margins may be 2142 
achieved without large deformity. The oncological results are comparable with results of conventional 2143 
breast-conserving therapy [Mc Culley, 2005; Rietjens, 2007; Asgeirsson, 2005].  2144 
 2145 
Conclusion 2146 

Level 3 

Oncoplastic breast-conserving therapy enables a more ample excision to be performed 
so that there is less chance of residual tumour and a better cosmetic result. 
 
C Mc Culley 2005, Rietjens 2007, Andersson 2005, de Lorenzi 2010 

 2147 
Remaining considerations 2148 
The cosmetic results in the long term, especially as a result of the potentially larger radiotherapeutic 2149 
boost area, have to be thoroughly evaluated. Perhaps these patients may even be treated without a 2150 



 81 

local boost in the case of negative tumour margins, which would benefit cosmetic results [Pezner, 2151 
2011; Kronowitz, 2007]. A contralateral symmetrisation procedure is often necessary to remedy 2152 
asymmetry. 2153 

3.4.6  Nipple sparing mastectomy 2154 
It is usual for the nipple areola complex to be removed in a mastectomy. The loss of the nipple 2155 
strengthens the feeling of the extent of the mutilation. The risk that the nipple is also involved in the 2156 
tumour process is largely determined by the size and location of the tumour and node status. If the 2157 
tumour is further than 2 cm from the nipple, is not larger than T2 or multifocal and positive lymph 2158 
nodes are not suspected, then the nipple areola complex could be spared [Caruso, 2006; Lambert, 2159 
2000; Gerber, 2003; Petit, 2006]. Partial or complete nipple necrosis is a dreaded complication [Petit, 2160 
2006; Caruso, 2006; Rusby, 2007]. A frozen section is taken from the bottom of the nipple complex 2161 
perioperatively during mastectomy. The nipple can be spared if the frozen section is negative. So far, 2162 
good local control can be achieved with a good cosmetic result [Chen; 2009; Rusby, 2007; Gerber, 2163 
2003 en 2009; Petit, 2009]. This method can also be applied with a prophylactic mastectomy.  2164 
Additional intra-operative radiotherapy of 16 Gy on the nipple complex, the so-called ELIOT 2165 
procedure, is outlined to reduce the chance of a local recurrence [Petit, 2006]. 2166 
 2167 
Conclusion 2168 

Level 3 

A nipple sparing mastectomy is oncologically safe with smaller tumours that are not 
localised close to the nipple. There should be no suspicion of positive axillary nodes. 
 
C Petit 2009, Gerber 2003 

 2169 
Remaining considerations  2170 
The limited proportion of direct reconstructions in the Netherlands can largely be traced back to the 2171 
limited information about direct reconstructive possibilities provided by the oncological specialist to the 2172 
patient and subsequently to the limited availability of plastic surgery for these interventions. 2173 
Nonetheless, the possibility of breast reconstruction should be discussed with patients before the 2174 
oncological intervention takes place. The patient is then also informed about the fact that a corrective 2175 
intervention may be performed on the other breast. For patients with a large preoperative chance that 2176 
radiotherapy will be necessary following surgery, the larger chance of complications must be 2177 
incorporated in the advice about (primary or secondary) reconstruction. 2178 
 2179 
Recommendations 2180 
Patients who must undergo a mastectomy should be informed prior to the intervention regarding the 2181 
possibilities of breast reconstruction. 2182 
 2183 
Breast reconstruction must be considered for every patient with breast cancer who is undergoing 2184 
surgery. 2185 
 2186 
There is a slight preference for conducting a direct breast reconstruction.  2187 
 2188 
Delaying breast reconstruction must be considered if the chance is great that radiotherapy will be 2189 
indicated. 2190 

2191 
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Pathology 2192 

Pathology analysis provides various information important for selecting the appropriate therapy. 2193 
Criteria and guidelines for the best possible uniformity and objectivity in determining this information is 2194 
provided in the following sections: 2195 

4.1 Preoperative cytological diagnostics 2196 
4.2 Preoperative histological diagnostics 2197 
4.3 Management plan if there is a benign or not clearly benign abnormality  2198 
4.4 Processing of and reporting on breast and axilla resection samples 2199 
4.5 Determining the PT and tumour grade 2200 
4.6 Excision margin analysis with breast-conserving therapy; indications for additional surgery 2201 
4.7 Determining hormone receptor and HER2 status 2202 
4.8 Staging by means of the SN procedure and/or ALND 2203 
4.9 Minimum criteria for the diagnosis DCIS ï dd. invasive carcinoma 2204 
4.10 Evaluation after neoadjuvant chemo- or endocrine therapy 2205 

4.1 Preoperative cytological diagnostics 2206 

Cytological thin needle diagnostics 2207 
Cytological thin needle diagnostics are applied with palpable and non-palpable laesions, under 2208 
palpation or under ultrasound guidance. One to two punctions are usually performed, in which multiple 2209 
passages are made through the laesion using an 18-23G needle. Most studies concern both palpable 2210 
and non-palpable tumours, in which the procedure takes place using ultrasound guidance or under 2211 
palpation. Cytology is deemed unsuitable for diagnostics of microcalcifications. The sensitivity varies 2212 
from 65-98% and the specificity from 34-100%. The results are negatively influenced if the woman is 2213 
younger than 40 years of age, the tumour is smaller than 10 mm, if the procedure was conducted by 2214 
an inexperienced staff member or if the evaluation is performed by an inexperienced pathologist 2215 
[Boerner, 1999; Kerlikowske, 2003; Liao, 2004; Cobb, 2004]. The presence of a cyto-pathologist at the 2216 
time of the procedure increases accuracy [Helbich, 2004]. In a study by Ljung (2001), the percentage 2217 
of inconclusive punctions with trained physicians was 2.4%; there were no false negatives. The 2218 
percentage of inconclusive punctions for untrained physicians increased to 50.4% and the percentage 2219 
of false negative results to 8.3%. The results do not appear to be dependent on the discipline, but on 2220 
expertise in relation to the procedure.  2221 
If cytology is compared to histology, the results are comparable in terms of sensitivity, but histology 2222 
has a higher specificity and an uncertain diagnosis is less common [Westenend, 2001]. The 2223 
advantage of cytology is the speed of evaluation and low costs, as well as the fact the procedure is not 2224 
very invasive. In experienced hands, it can also be used to determine ER/PgR sensitivity. The 2225 
disadvantages are that cytology is not able to answer all clinical questions or that the required 2226 
expertise is not available to do so. The punction must also be frequently repeated as a result of the 2227 
substantial percentage of insufficient results. 2228 
 2229 
Conclusion 2230 

Level 2 

The accuracy of cytology is comparable to that of histology, as long as it is performed 
and evaluated by experienced staff members.  
 
B Westenend 2001, Ljung 2001, Liao 2004  

 2231 
Remaining considerations 2232 
Cytology and histology overlap and partly supplement one another and their role is therefore less 2233 
sharply defined in current preoperative diagnostics than in the past.  2234 
More important than the choice between cytology or histology is the consultation between the 2235 
surgeon, radiologist and pathologist. They independently formulate a conclusion; the further treatment 2236 
plan is determined by consensus during preoperative multidisciplinary consultation.  2237 
 2238 
Recommendations 2239 
When can primarily be chosen for cytology? 2240 
Cytology is suitable for the diagnosis of evident solid laesions (masses), independent of whether these 2241 
are palpable or non-palpable, such as a one-day service within the framework of a breast policlinic. 2242 
 2243 
Compulsory items in the pathology report for a cytological punction 2244 
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¶ quality and ability to evaluate 2245 

¶ content description 2246 

¶ correlation with the findings on clinical images 2247 

¶ conclusion, in which it is recommended to use the following categories: 2248 
o no diagnosis, insufficient material; repeat of cytological analysis or histology indicated 2249 
o normal breast, no abnormalities; consultation with radiologist as to whether it is 2250 

representative; repeat analysis if there is doubt 2251 
o benign laesion, namely éé.. (specify); a wait-and-see policy can be chosen if clinical 2252 

images can be explained by findings 2253 
o not clearly benign or suspected malignancy 2254 
o malignant 2255 

 2256 
After cytology, histology should still be obtained if: 2257 

¶ the cytology result falls in the category of:  2258 
o insufficient material 2259 
o repeatedly negative or uncertain 2260 
o not clearly benign or suspected malignancy 2261 

¶ neoadjuvant chemotherapy is indicated 2262 

¶ certainty about the distinction DCIS versus IDC must be obtained 2263 

4.2 Preoperative histological diagnostics 2264 

In general, a radiologist will decide during clinical imaging which technique will be used. This will 2265 
depend on the nature and morphology of the abnormality. If the results of clinical breast examination, 2266 
imaging and punction correspond, the accuracy of the triple-diagnostics is greater than 99%. 2267 
In doing so, it is less important how the PA material was obtained and if the laesion is palpable [Wallis, 2268 
2007]. In this regard, the term ótriple diagnosticsô (which stood for palpable abnormality, imaging and 2269 
cytology) has gradually broadened: the surgeon, radiologist and pathologist independently form an 2270 
opinion on the basis of their findings, and further patient management is determined by consensus. 2271 
The more biopsies and the bigger the biopsies, the more certainty regarding the definitive diagnosis. 2272 
With ultrasound-guided needle biopsies, the phenomenon that a good biopsy sinks in formalin can be 2273 
used to evaluate quality. With microcalcifications, at least five microcalcifications must be found using 2274 
radiology, preferably divided across three biopsies [Fishman, 2003; Margolin, 2004; Wallis, 2007]. 2275 
When taking a biopsy of microcalcifications, the procedure should always be completed with a 2276 
specimen radiography, to evaluate whether the sample is representative. In the case of larger 2277 
biopsies, more complications need to be taken into account, especially hematoma formation and with 2278 
the use of anti-coagulants.  2279 
 2280 
After biopsy of non-palpable small abnormalities and calcifications, the abnormality may have 2281 
disappeared on a mammogram; for this reason it is recommended that a marker is left behind for 2282 
localisation at a later stage [Fahrbach, 2006]. This is also recommended for ultrasound-guided needle 2283 
biopsies [Wallis, 2007]. A marker must always be left behind with MRI-guided needle biopsies 2284 
[Schrading, 2010].  2285 
The concern for seed metastases as a result of thick needle biopsies is unfounded given the study by 2286 
Diaz (1999): displaced tumour cells were found, on average in 32% of 352 biopsies, but the incidence 2287 
was inversely proportional to the time between the biopsy and excision. It can be derived from this that 2288 
the tumour cells can be displaced, but that they do not survive.  2289 
Each breast care team must have ultrasound-guided and stereotactic punction procedures at their 2290 
disposal within their own team. The MRI-guided punction procedures are not performed everywhere, 2291 
but each team must have access to a location in which the procedure is performed. 2292 
 2293 

Histology with ultrasound-guided thick-needle biopsy 2294 
The global standard is ultrasound-guided 14G biopsy, in which an average of 5 biopsies are taken. In 2295 
the multicentre study by Fajardo (2004), only ultrasound-guided procedures of non-palpable 2296 
abnormalities have been evaluated. The results under palpation usually remain behind those of 2297 
ultrasound-guided procedures [Agarwal, 2003; Lorenzen, 2002; Shah, 2003]. The distinction between 2298 
palpable and non-palpable laesions disappears with ultrasound-guided punctions, and this aspect 2299 
therefore does not play a role in most studies. 2300 
Similar to cytology, the following play a role: the size of the laesion, the expertise of the person 2301 
performing the punction and the pathologist evaluating the material. Sample errors may occur if it is 2302 
hard to immobilise the laesion, if the needle cannot be positioned well or if it pushes the (small) 2303 
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laesion forward. Fishman (2003) took 4 ultrasound-guided 14G biopsies per tumour for 73 solid 2304 
tumours: 1 biopsy was in diagnostic in 70% of cases, 2 biopsies in 92%, 3 biopsies in 96% and 4 2305 
biopsies in 100%. 2306 
In a review of 8 studies [Youk, 2007], the procedure needed to be repeated again in 10% of cases on 2307 
average, because the punction results were inconclusive or discordant. The percentage of 2308 
malignancies was still substantial for this subgroup: 17%. The final percentage of false negative 2309 
results was low. In the follow-up, the percentage of false negatives averaged 4% (0-8%). The 2310 
conclusion each time is that results are comparable with results of a diagnostic excision biopsy 2311 
[Helbich, 2004; Fajardo, 2004; Youk, 2007]. This is confirmed by a systematic review by Bruening 2312 
(2010). 2313 
 2314 
Histology with X-ray-guided, stereotactic thick-needle biopsy 2315 
A non-palpable laesion, which can only be seen by mammogram, can be obtained by puncture using 2316 
the X-ray-guided, stereotactic procedure. This can be performed using a special table, in which the 2317 
patient undergoes the procedure in prone position or with an accessory piece that is attached to the 2318 
mammography equipment, so that the procedure can be performed in a sitting or recovery position. 2319 
The results of these procedures are comparable. This procedure is more time-consuming and invasive 2320 
and is especially used with microcalcifications. 2321 
The best results are obtained after at least 5 biopsies, correspondence with the definitive PA diagnosis 2322 
varies from 87-96% [Verkooijen, 2000; Helbich, 2004; Fajardo, 2004]. Here too, it can be concluded 2323 
that the results are comparable with results of a diagnostic excision biopsy [Verkooijen, 2002; Helbich, 2324 
2004; Fajardo, 2004]. 2325 
 2326 
Histology with vacuum-assisted biopsy equipment 2327 
Vacuum-assisted biopsy equipment enables multiple biopsies to be obtained at high speed with 2328 
needles of 10-11G. Thanks to the vacuum system, biopsies are greater in size and are obtained semi-2329 
automatically. As a result, the number of biopsies can easily increase to 6 lots or a multiple of this. 2330 
This equipment is suited par excellence to obtaining stereotactic histologic biopsy. This procedure is 2331 
more invasive than the óusualô stereotactic thick needle biopsy and has a higher complication 2332 
percentage, especially haematoma formation. Again it largely concerns microcalcifications here, and 2333 
in addition radial scars and architecture distortions. The studies included by Fahrbach (2006) looked in 2334 
particular at the reduction in laesion miss rates by needle biopsy and a possible improvement in the 2335 
underestimate rate, i.e. if there was a reduced occurrence in the diagnosis atypical ductal hyperplasia 2336 
(ADH) in the needle biopsy while a DCIS was found during excision, or the diagnosis DCIS on the 2337 
needle biopsy while an invasive carcinoma was found during excision. The reference, if available, was 2338 
the diagnosis of the excision and a clinical/radiological follow-up of at least 1 year if available. Most 2339 
abnormalities were not palpable (97%) and consisted of microcalcifications (64%), mostly evaluated 2340 
as BI-RADS 4 or 5 (90%) (Fahrbach, 2006). The biopsy was taken using prone equipment for most of 2341 
the patients. The following differences were notable in comparing vacuum-assisted biopsy and 2342 
conventional needle biopsy: the number of biopsies averaged 13.3 (range 10-17) in the studies with 2343 
vacuum-assisted biopsy equipment and 6.6 (range 5-10) for conventional needle biopsy. The number 2344 
of failed procedures was lower for vacuum-assisted biopsy equipment (1.5% vs 5.7%) and the number 2345 
of non-diagnostic biopsies was also lower (0% vs 2.1%). This is also concluded in the study by 2346 
Jackman (2009). However, a false negative result cannot be fully ruled out in this manner: in a 2347 
German multicentre study cited by Fahrbach, in which 20 biopsies were taken using vacuum-assisted 2348 
procedure for 2,874 laesions, a false negative result was still obtained in one case [Kettritz, 2004] . 2349 
 2350 
MRI-guided histological biopsy 2351 
MRI-guided biopsy is indicated for BI-RADS 4 and 5 laesions, which are at least 5 mm or larger and 2352 
are not found during second-look ultrasound or mammography unless the PA of the laesion has 2353 
consequences for the surgical management plan. Cytology is not worthwhile: it is easy for sample 2354 
error to occur due to tissue displacement. If the laesion is difficult to reach, wire guided localisation 2355 
may be performed.  2356 
A prospective multicentre cohort study has been conducted [Perlet, 2006] and an increasing number 2357 
of retrospective cohort studies, either with thick needle, or with vacuum systems [Han, 2008; Li, 2009; 2358 
Malhaire, 2010; Peters, 2009; Schrading, 2010]. This enables a larger number of 10G biopsies to be 2359 
taken, so that the sample error is reduced. A control series is recommended after the biopsy, both 2360 
before and after clip placement. The technical execution requires expertise. Using console equipment 2361 
instead of performing the procedure freely by hand makes the procedure faster and more accurate 2362 
[Schrading, 2010]. 2363 
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The number of MRI series required and sliding the patient in and out of the scanner is determinant for 2364 
the examination duration [Noroozian, 2009]. The technical success percentages are high and vary 2365 
between 87.2-100%. False negative results occur in 2-7% of cases. This is comparable with the 2366 
results of tissue biopsies under ultrasound-guidance and by stereotactic biopsy, but the series are still 2367 
too small to draw a definitive conclusion. The advice by Heywang (2009) to take 24 biopsies as a 2368 
standard is based on the aim of completely or partially removing the laesion. This is not always 2369 
necessary; however, radiologic-pathologic correlation is required.  2370 
 2371 
Conclusions 2372 

Level 3 

The percentage of false negative results of histological ultrasound-guided needle 
biopsies is approximately 4% with 5 biopsies. The reliability is comparable to that of a 
diagnostic excision biopsy. 
 
A2 Fajardo 2004 
C Helbich 2004, Youk 2007 

 2373 

Level 1 

The percentage of false negative results of histological stereotactic needle biopsies is 
also an average of approximately 4% with 5 biopsies. The reliability is again comparable 
to that of a diagnostic excision biopsy. 
 
A2 Verkooijen 2002, Fajardo 2004 
C Helbich 2004 

 2374 

Level 1 

Stereotactic and ultrasound-guided histological biopsies have almost the same 
accuracy as open surgical biopsy. There is a lower chance of complications developing. 
 
A1 Bruening 2010 

 2375 

Level 1 

In the population of patients with (non-palpable) abnormalities detected by screening 
who are eligible for stereotactic punction, the use of vacuum-assisted biopsy equipment 
leads to a lower underestimate rate and less missed abnormalities.  
 
A1 Fahrbach 2006 
B Jackman 2009 

 2376 

Level 2 

MRI-guided biopsies (thick needle and vacuum-assisted) have a success percentage of 
87.2-100%. The number of false negatives is 2-7%. 
 
A2 Perlet 2006 
B Han 2008, Li 2009, Malhaire 2010, Peters 2009 

 2377 
Remaining considerations 2378 
Cytology and histology overlap and partly supplement one another and their role is therefore less 2379 
sharply defined in current preoperative diagnostics than in the past.  2380 
More important than the choice between cytology or histology is the consultation between the 2381 
surgeon, radiologist and pathologist. They independently formulate a conclusion; the further treatment 2382 
plan is determined by consensus during preoperative multidisciplinary consultation.  2383 
 2384 
Recommendations 2385 
Compulsory items in the pathology report of a histological needle biopsy 2386 

¶ classifying diagnosis; use of the following categories is recommended: 2387 
o benign laesion, namely éé.. (specify) 2388 
o not clearly benign, or suspected malignancy 2389 
o malignant, namely é.. (specify: invasive, in situ, primary, metastasis, etc.) 2390 

¶ correlation with the clinical imaging findings (especially the presence or absence of 2391 
microcalcifications) 2392 

The following may be added on indication: 2393 

¶ hormone receptor status and HER2 2394 

¶ grading (a histological biopsy is less suitable for reliable grading of the tumour than tumour 2395 
excision) 2396 
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 2397 
When can primarily be chosen for histology? 2398 
Histology is suited to the diagnosis of poorly delineated solid laesions, architecture distortions, radial 2399 
scars and microcalcifications and for additional diagnostics, as mentioned above. 2400 
 2401 
In this group, both the stereotactic needle biopsy and stereotactic vacuum-assisted biopsy are a good 2402 
alternative for the diagnostic excision biopsy. 2403 
 2404 
Multiple biopsies should be taken during histological biopsy procedures, in order to prevent sampling 2405 
error: 2406 

¶ a minimum of 5 biopsies is recommended if there is doubt as to whether results are 2407 
representative 2408 

¶ use of the phenomenon that a good biopsy sinks in formalin can be used during 2409 
ultrasound-guided punctions of solid laesions 2410 

¶ at least 5 microcalcifications need to be found radiologically during stereotactic punctions 2411 
of microcalcifications, preferably divided over 3 biopsies 2412 

¶ a specimen radiogram must be performed as a standard component of the procedure 2413 
during stereotactic punctions of microcalcifications 2414 

 2415 
Each breast care team should have access to a centre where MRI-guided biopsies can be performed. 2416 
 2417 
Placement of a marker is strongly recommended, especially in a stereotactic biopsy and MRI-guided 2418 
biopsy. 2419 

4.3 Management plan if there is a benign or not clearly benign abnormality  2420 

After cytology, in which no specific diagnosis is obtained or in which a proliferative laesion or atypia is 2421 
suspected, histology must still be performed.  2422 
The results of a histological biopsy must continually be correlated with clinical findings and imaging. If 2423 
there are microcalcifications, it is a requirement that the pathologist accurately describes the 2424 
microcalcifications with a fitting BI-RADS final assessment category [Burnside, 2007] and that a 2425 
specimen image is made of the biopsies (see 2.2.2). The accuracy of the PA report in relation to the 2426 
presence of malignancy increased in the presence of sufficient microcalcifications: a malignant 2427 
diagnosis was only missed in 1% of cases with biopsies containing microcalcifications, the diagnosis 2428 
was missed in 11% (p<0.001) of cases with biopsies not containing microcalcifications [Johnson, 2429 
2009]. 2430 
 2431 
There is a relationship between the percentage of false negative findings and the number of biopsies 2432 
obtained. In a large retrospective cohort study, relative risks were calculated for 9,087 women with 2433 
benign breast abnormalities, using a follow-up period of 15 years (median). The RR for abnormalities 2434 
with atypia was 4.24 (95%CI 3.26-5.41), RR for proliferative changes without atypia was 1.88 (95%CI 2435 
1.66-2.12). Familial burden was an independent, additional risk factor; the RR for moderately elevated 2436 
risk was 1.43 (95%CI 1.15-1.75%) and RR for strongly increased risk 1.98 (95%CI 1.58-2.32) 2437 
[Hartmann, 2005]. If there are concordant benign findings in a woman without additional risk factors, 2438 
then the risk of a missed carcinoma is therefore no greater than after diagnostic excision biopsy and 2439 
not greater than in the general population. 2440 
If there is doubt about results being representative, a decision can be made to repeat the procedure, a 2441 
diagnostic excision biopsy, or perform a check-up by means of mammography. The risk factors are 2442 
not high enough to justify routine follow-up using MRI [Elmore, 2005]. Follow-up after 6 months is 2443 
often recommended, but a drawback is that there is often insufficient compliance from patients. This 2444 
was 84% for Lee (1999) and 77% for Kunju (2007).  2445 
With (a)symptomatic patients, if there is a BI-RADS 3 (probably benign), BI-RADS 4 (probably 2446 
malignant) laesion or BI-RADS 5 (malignant) laesion, a punction is performed for a substantial 2447 
proportion of the BI-RADS 3 and in principle for all BI-RADS 4 and 5 laesions. The number of 2448 
diagnostic excision biopsies has therefore substantially decreased. The benefit is that it is not so 2449 
invasive, the drawback is that the laesion is not pathologically examined in its entirety. It is therefore 2450 
extremely important that the punction is representative. 2451 
 2452 
False positive results from histological biopsies are also possible; it is therefore necessary when using 2453 
these biopsies, for the management plan to be determined after multidisciplinary consultation. 2454 
Whether or not histological biopsies of mammographic abnormalities with microcalcifications are 2455 
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representative must be checked using a specimen photo. In the case of the diagnosis DCIS in a 2456 
histological biopsy, there is a substantial chance of invasive carcinoma on excision. 2457 
 2458 
Clearly benign PA diagnosis 2459 
If a clearly benign PA diagnosis correlates with clinical findings and imaging, additional diagnostics or 2460 
follow-up is not necessary. Clearly benign PA diagnosis are: hamartoma, fibroadenoma, tubular 2461 
adenoma, benign hyperplasia, sclerosing lobular hyperplasia, fibro-cystous changes, duct ectasias, 2462 
apocrine metaplasia, pseudoangiomatous stromahyperplasia, normal or fibrous breast tissue [Jacobs, 2463 
2006; Johnson, 2009; Hargaden, 2008]. 2464 
 2465 
Not clearly benign PA diagnosis 2466 
In addition, there are PA abnormalities that are risk factors for development of a malignancy (see 2467 
1.3.1) and PA abnormalities that may accompany DCIS in the direct proximity of the obtained biopsy, 2468 
so that the biopsy may therefore be deemed non-representative for the entire abnormality. These 2 2469 
categories overlap and the extent of the risk is difficult to determine, because the published series are 2470 
all small and retrospective. Determining the management plan is the most difficult if there is a BI-2471 
RADS 4 abnormality or BI-RADS 4 microcalcifications. The below information is largely based on 2472 
Elston (2000), van de Vijver (2003), Jacobs (2006), Johnson (2009), Lopez-Garcia (2010) and Jain 2473 
(2011). The literature mentioned makes it clear that not in all cases regarding the classification of 2474 
particular laesions and the clinical consequences of a pathology diagnosis (that is not clearly benign) 2475 
is there international consensus. 2476 
 2477 

¶ Atypical ductal hyperplasia (ADH) 2478 
Because a common criterion for ADH is based on the size of the abnormality, it is not possible in 2479 
a strict sense to make the diagnosis ADH on the basis of a needle biopsy. Furthermore, there is 2480 
substantial interobserver variation when diagnosing ADH and the abnormalities found in ADH fully 2481 
correspond with those of DCIS grade I. Studies that have made use of the diagnosis ADH on the 2482 
basis of a biopsy, have found percentages of additional DCIS of 18-87% with the use of 14G 2483 
needles and 10-39% with the use of 9-11G needles. Invasive carcinoma has also been seen in 2484 
approximately a quarter of these. There is a clear relationship between the mammographic image 2485 
of the microcalcifications and pathology. If so-called ADH was found in biopsies in which all 2486 
microcalcifications were removed, the underestimate rate (the chance of missing a DCIS with 2487 
possible invasive component) was negligibly small. If ADH was diagnosed with less than 2 foci or 2488 
with incomplete removal of an area smaller than 21 mm, the underestimate rate was 4%. With 2489 
more than 2 foci and incomplete removal, the underestimate rate was 38%. If there were 4 foci or 2490 
more, an underestimate rate of 87% was reported. 2491 

¶ Cylinder cell laesions 2492 
These laesions may be encountered in biopsies of microcalcifications. Especially if there is cell 2493 
atypia, the laesion may be associated with low-grade DCIS. The risk is comparable with atypical 2494 
lobular hyperplasia and ADH. 2495 

¶ Ductal Carcinoma in Situ 2496 
This is a malignant diagnosis, the underestimate rate in relation to invasive growth is 10-38%. The 2497 
chance increased with high-grade DCIS, if comedo necrosis is seen or if the abnormalities is 2498 
accompanied with a solid or palpable component. The chance of invasive carcinoma with low-2499 
grade DCIS is comparable to an LCIS found by accident. 2500 

¶ Lobular neoplasia (Atypical Lobular Hyperplasia and Lobular Carcinoma in Situ) 2501 
These abnormalities usually do not have a radiological substrate and can therefore be considered 2502 
chance findings. As a marker for increased risk of breast cancer, they do not need to be excised; 2503 
mammographic follow-up is sufficient.  2504 
Exceptions, for when excision should take place: 2505 
o If they occur in combination with ADH (underestimate rate for DCIS and IDC increasing to 2506 

67%) 2507 
o If they occur with macroacinar and pleomorphic morphology  2508 
o If they occur in combination with microcalcifications that are highly suspect on a mammogram 2509 

¶ Papillary laesions 2510 
There is an increased frequency in ADH and malignancy in both solitary papillomas and multiple 2511 
papillomas or atypical papillomatosis. Frequencies are higher with multiple papillomas and atypical 2512 
papillomatosis. The risk with a solitary papilloma may be underestimated because the core 2513 
biopsies are difficult to evaluate due to the fragmented tissue and there may be sampling error. If 2514 
the papilloma causes nipple discharge, there is a therapeutic reason for excision. 2515 
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¶ Radial scar/complex sclerosing laesions 2516 
The diagnosis radial scar may be made using histological biopsies. This abnormality is known to 2517 
be associated with invasive (tubular) carcinoma or in situ carcinoma, especially with elderly 2518 
patients and larger laesions. The underestimate rate varies from 0-12% and decreases with 2519 
increasing number of biopsies (12 biopsies or more). 2520 

¶ Fibroepithelial laesions 2521 
In rare cases, an LCIS, DCIS and even invasive carcinoma is described in a fibroadenoma 2522 
[Kuijper, 2001]. Given the rarity, this does not have any consequences for the management plan 2523 
for a typical fibroadenoma with concordant imaging. The laesions with suspected phyllodes 2524 
tumour form a separate group. These fibroepithelial tumours have histological characteristics that 2525 
fit with benign, borderline or malignant tumours. These characteristics play a role in the risk of 2526 
recurrence, which is 15% on average. A malignant phyllodes tumour has a favourable prognosis. 2527 
The primary treatment consists of ample excision [Telli, 2007]. 2528 

 2529 
Conclusions 2530 

Level 1 

With the biopsy diagnosis: atypical ductal hyperplasia, atypical papillomatosis or radial 
scar (complex sclerosing laesion), there is a clinically significant chance of simultaneous 
malignancy. 
 
A1 Johnson 2009, Jacobs 2002 

 2531 

Level 2 

The chance of concomitant malignancy with atypical ductal hyperplasia is correlated 
with the number and aspect of the microcalcifications on the mammogram. 
 
A1 Johnson 2009  
B Burnside 2007 

 2532 

Level 2 

Ample excision is necessary for complete evaluation of a phyllodes tumour. This is also 
necessary to prevent a recurrence. 
 
A1 Johnson 2009 
B Telli 2007 

 2533 
Recommendations 2534 
The following pathological biopsy diagnoses can be considered clearly benign: If this corresponds to 2535 
clinical findings and images, then no further action is required: 2536 

¶ hamartoma  2537 

¶ fibroadenoma  2538 

¶ tubular adenoma  2539 

¶ benign ductal hyperplasia  2540 

¶ sclerosing lobular hyperplasia  2541 

¶ fibro-cystous changes  2542 

¶ duct ectasias  2543 

¶ apocrine metaplasia  2544 

¶ adenosis  2545 

¶ pseudoangiomatous stroma hyperplasia  2546 

¶ normal or fibrous breast tissue 2547 
 2548 
The following pathological biopsy diagnoses cannot be considered clearly benign: 2549 

¶ flat epithelial atypia/cylinder cell laesions  2550 

¶ atypical ductal hyperplasia  2551 

¶ atypical lobular hyperplasia and lobular carcinoma in situ  2552 

¶ papillary laesions  2553 

¶ radial scar/ complex sclerosing laesion  2554 

¶ phyllodes tumour 2555 
 2556 
In the case of a diagnosis that is not clearly benign, the management plan must be determined in 2557 
multisciplinary consultation. It must be based on: 2558 

¶ the number of biopsies and how representative the results are on which the pathology report is 2559 
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based  2560 

¶ imaging: including the extent and level of suspicion of microcalcifications, the microcalcifications on 2561 
the specimen radiogram and how many microcalcifications have remained behind 2562 

¶ patient factors: including age, familial burden, treatment preference, co-morbidity 2563 
 2564 
Depending on the above, it can be decided in multidisciplinary consultation to repeat the biopsy, 2565 
perform a diagnostic excision biopsy or mammographic follow-up. Routine follow-up with MRI is not 2566 
indicated. 2567 

4.4 Processing of and reporting on breast and axilla resection samples 2568 

 2569 
Processing of breast samples 2570 
Optimal fixation is of great importance in removing biopsies from resection surfaces, evaluation of the 2571 
tumour and determination of optimal grading, hormone receptors and HER2. 2572 
Receiving fresh samples is obligatory for optimal processing and fixation. A protocol can then be 2573 
followed in which the sample, after inking of the resection surfaces (preferably following convention 2574 
with different colours), is cooled for a short duration (2 x 15 min. in aluminium foil at 20°C), lamellated 2575 
in 3 mm thick slices and then fixed flat between gauze. In this manner, fatty lobate resection surfaces 2576 
are also sliceable and able to be evaluated.  2577 
If samples cannot be delivered fresh due to local circumstances, the laboratory needs to ensure that it 2578 
is possible for there to be sufficient fixing of tissue; cutting samples without inking resection surfaces is 2579 
not acceptable because it hinders reliable evaluation of the resection surfaces. Especially slow fixation 2580 
leads to unreliable immunohistochemistry and in situ hybridisation. 2581 
 2582 
Processing of axillary samples 2583 
The surgeon should mark the sample (medial axillary top). At least 10 nodes may be found in a 2584 
standard ALND. The node that is found closest to the top marking, is the top node; each sample 2585 
therefore has an axillary top node. 2586 
 2587 
Processing of the sentinel lymph node 2588 
See paragraph 4.8. 2589 
 2590 
Recommendations 2591 
It must be ensured that resection samples are processed at such a pace that grading and receptor 2592 
analysis is not influenced by poor fixation. 2593 
 2594 
A specimen radiogram of the lamellated sample is strongly recommended for the purposes of efficient 2595 
sampling in the case of: 2596 

¶ laesions with microcalcifications or assessment for DCIS 2597 

¶ macroscopically invisible tumour foci 2598 

¶ threatened surgical margins 2599 
 2600 
Compulsory items in the pathology report of a resection sample: 2601 

¶ histological type according to WHO, invasive and in situ 2602 

¶ maximum tumour diameter, according to TNM 7
th
 ed., invasive and in situ if applicable 2603 

¶ grading (invasive) according to modified Bloom and Richardson 2604 

¶ MAI 2605 

¶ ER status (positive if > 10% positive tumour cells, document the %) 2606 

¶ PR status (positive if > 10% positive tumour cells, document the %) 2607 

¶ HER2 status and technique used 2608 

¶ minimum tumour-free margin, both for invasive carcinoma and DCIS 2609 

¶ if non-radical: focal or more than focal, both for invasive carcinoma and DCIS 2610 

¶ the side with the narrowest margin or positive surgical margin 2611 

¶ with neoadjuvant therapy, see paragraph 4.10. 2612 
 2613 
Compulsory items on the pathology report for an SN procedure: 2614 

¶ number of nodes 2615 

¶ number of positive nodes 2616 

¶ number with macro-, micrometastasis, isolated tumour cells 2617 
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¶ any massive extranodal growth 2618 
 2619 
Compulsory items on the pathology report for ALND: 2620 

¶ number of nodes 2621 

¶ number of positive nodes 2622 

¶ number with macro-, micrometastasis, isolated tumour cells 2623 

¶ any massive extranodal growth 2624 

¶ status of the axillary top 2625 

¶ with neoadjuvant therapy, see paragraph 4.8. 2626 

4.5 Determining the PT and tumour grade 2627 

 2628 
Tumour diameter 2629 
Tumours are staged according to the TNM classification, 7

th
 edition. The pT is the maximum diameter 2630 

of the dominant invasive carcinoma foci. This measure is used for staging, determining the prognosis 2631 
and therapy evaluation and also for the indication for additional therapy.  2632 
The pT is determined by measuring macroscopically recognisable tumour, preferably in the fresh 2633 
sample. In the case of star-shaped radiating tumours, only the centre of the tumour should be 2634 
measured. The macroscopic measure must be compared to the microscopic findings in a central 2635 
cross-section of the tumour. The largest measurement should be taken as the pT. In the case of a 2636 
stellate tumour, the diameter is determined by the bulk of the tumour and not by protrusions. 2637 
If there is multinodularity, the maximum diameter of the area with the nodes are measured as pT if 2638 
there is confluence. If there are separate nodes that are separated by pre-existent node tissue, the 2639 
diameter of the largest foci is taken as pT. Given the turning points for the indications for adjuvant 2640 
therapy lie at 1, 2 and 3 cm, these measures should therefore be avoided as much as possible by 2641 
exact measurements in mm.  2642 
A pT4 tumour is when there is ulceration of the skin by the tumour, a peau dôorange, oedema of the 2643 
skin, an inflammatory aspect of the skin, metastases in the skin or metastasis into the chest wall. 2644 
Some of the skin changes cannot be evaluated well in a mastectomy sample and should therefore be 2645 
reported by the clinic. When there is metastasis into the skin but the above skin changes are not 2646 
present during pathological analysis, the tumour is classified on the basis of the dimensions (T1,T2,T3). 2647 
An M. Paget is not considered a pT4 in itself. When determining the metastasis into the chest wall, the 2648 
pectoralis major muscle is not to be included in the calculation. When metastasis into the muscle 2649 
tissue only involves the pectoralis major muscle, the pT classification is determined by the dimensions. 2650 
 2651 
Grading 2652 
Aside from the pT, the tumour grade is also used to determine the indication for adjuvant systemic 2653 
therapy with pN0. All invasive carcinomas may be graded using the modified Bloom and Richardson 2654 
guidelines [Rakha, 2008]. It therefore also applies to infiltrating lobular carcinoma and special types 2655 
such as medullary, tubular and mucinous carcinoma. The method consists of three components of the 2656 
tumour morphology: the extent of tubule formation, the nuclear polymorphism and mitotic activity 2657 
defined as the number of mitoses per 2 mm

2
. In doing so, the number of fields of view to be counted 2658 

differs; this depends on the size of the fields of view associated with the microscope. A score of 1, 2 or 2659 
3 is assigned to each of these components. The histological grade is determined by the sum of these 2660 
scores. 2661 
Grading requires paraffin setions of well-fixed tissue. 2662 
 2663 
Level of tubule formation:  1 = > 75 % 2664 

2 = 10-75 % 2665 
3 = < 10 % 2666 

Nuclear polymorphism:  1 = comparable to normal epithelium 2667 
2 = enlarged, vesicular, small nucleoli 2668 
3 = polymorphic, vesicular, large nucleoli 2669 

Mitotic activity: 1 = 0 through to 7 mitoses per 2 mm
2
 2670 

2 = 8 through to 12 mitoses per 2 mm
2
 2671 

3 = 13 or more mitoses per 2 mm
2
 2672 

 2673 
The histological grade is I for the scores 3-5, II for 6-7, and III for 8-9. 2674 
 2675 
Tumour excision is necessary for reliable grading of carcinomas However, because neoadjuvant 2676 
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chemotherapy is increasingly being applied and the indication for postoperative adjuvant systemic 2677 
therapy is partly dependent on the tumour grade, the pathologist is regularly expected to make a 2678 
pronouncement about the grade of the tumour according to the modified Bloom and Richardson from 2679 
the needle biopsy taken prior to the neoadjuvant chemotherapy. This is possible to a limited degree 2680 
given tumour heterogeneity and the chance of underestimating the mitosis index. However, a high 2681 
level of concordance is possible for evident high-grade and low-grade laesions [Harris, 2003; Park, 2682 
2008]. 2683 
 2684 
MAI 2685 
The cut-off points of the MAI have been converted in the same manner as that of the Bloom and 2686 
Richardson grading. The mitosis index is the most important factor in the histological grade. 2687 
Incorporating MAI in the compulsory items / minimum data set ensures pathologists seriously count 2688 
the mitoses. However, it is not necessary for this to be reported in the conclusion. 2689 
 2690 
Recommendations 2691 
Tumour size must be determined according to the TNM classification, 7

th
 edition. 2692 

 2693 
All invasive carcinomas must be graded using the modified Bloom and Richardson guidelines. 2694 

4.6 Excision margin analysis with breast-conserving therapy; indications for 2695 

additional surgery 2696 

Most recurrences after breast-conserving treatment develop as a result of metastasis of the residual 2697 
tumour. Metastasis in surgical margins is one of the most important predictors of residual tumour 2698 
[Bijker, 2006; Dunne, 2009; Scopa, 2006]. The evaluation of radicality therefore has important clinical-2699 
therapeutic consequences. The choices between breast-conserving therapy or mastectomy, for re-2700 
excision and/or adjusting the radiotherapy dose and field size, depends on the microscopic evaluation 2701 
of the radicality. In doing so, it needs to be gauged if residual tumour has remained in the breast, or if 2702 
it concerns an invasive carcinoma or DCIS, and/or if it involves a small or substantial amount. The 2703 
distribution and density of ducts with DCIS play a role in estimating if and how much DCIS will have 2704 
remained in the patient. Irradicality per se does not mean much; this should be: 2705 

¶ qualified: evaluate metastasis of both the invasive carcinoma and DCIS; report for both the 2706 
minimum tumour-free margin in mm in various directions 2707 

¶ quantified: evaluate the extent of the irradicality in mm 2708 

¶ also localised, where possible: specify the side with the narrowest margin, or the irradicality 2709 
 2710 
Naturally, surgical margin analysis is only reliable if the excision sample is submitted in toto, with 2711 
markings, and adequately processed using inking of the surgical margins and samples are removed in 2712 
a focused manner. 2713 
 2714 
A re-excision or a mastectomy is only indicated if it is estimated on the basis of microscopic findings in 2715 
the segment excision that a substantial residual tumour may have remained behind, that this will lead 2716 
to an increased chance of recurrence, and that renewed surgery will reduce this chance. This is the 2717 
case with: 2718 

¶ invasive carcinoma (or a DCIS component) that reaches more than focal into the surgical margin 2719 

¶ DCIS reaching into the surgical margin 2720 

¶ an ï unsuspected ï growth pattern with satellites, in which the microscopic tumour metastasis 2721 
exceeds the estimated size during macroscopy and clinical imaging (especially with ILC and 2722 
strongly diffuse growing IDC). 2723 

 2724 
The margins are tumour-free if, in an adequately processed sample, tumour does not reach into any of 2725 
the surgical margins. Unclear terms such as close to or almost at should be avoided. The chance of 2726 
recurrence is only increased if there is evident metastasis in surgical margins. 2727 
 2728 
There is focal metastasis in a surgical margin if the tumour (invasive carcinoma and/or DCIS) reaches 2729 
into a limited area (Ò 4 mm) in an inked margin. This usually concerns one or more of the radiary 2730 
extensions of a star-shaped carcinoma. In principle, this is not a requirement for renewed surgery. 2731 
Local control can be achieved by adjusting radiotherapy fields and dosis. 2732 
 2733 
If there is more than focal metastasis in a surgical margin, the tumour reaches into a larger area or 2734 
multiple small areas in the inked resection margin. In most cases, it concerns metastatic DCIS. 2735 
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Metastasis of LCIS in surgical margins is not an indication for renewed surgery, given this is generally 2736 
a diffuse abnormality in which radicality is difficult due to limited excision, and the risk of recurrence 2737 
with LCIS is limited. An exception to this is the polymorphic or comedo-type LCIS, which has a higher 2738 
chance of local recurrence and is an indication for renewed excision. 2739 
 2740 
Because it is difficult to define the terms focal and more than focal in an exact manner, the following 2741 
diagrams have been provided for clarification: 2742 
 2743 

 
   

Radical Focal non-radical Non-radical 

Ÿ Radiotherapy Ÿ Radiotherapy Ÿ Surgery 

 2744 
To reduce the risk of an invasive recurrence to an acceptable minimum, complete excision with a 2745 
microscopically tumour-free margin is required during breast-conserving treatment of DCIS. The 2746 
chance of recurrence depends on the width of the free margin [Silverstein, 1999]. 2747 
 2748 
Recommendations 2749 
The margins are tumour-free if, in an adequately processed sample, tumour does not reach into any of 2750 
the surgical margins. 2751 
 2752 
There is focal metastasis in a surgical margin if the tumour (invasive carcinoma and/or DCIS) reaches 2753 
into a limited area (Ò 4 mm) in an inked margin. 2754 
 2755 
The side with the smallest margin, or the irradicality must be specified. 2756 

4.7 Determining hormone receptor and HER2 status 2757 

In breast cancer treatment, analysis of oestrogen (ER), progesterone (PR) and HER2 receptors plays 2758 
an important role in the adjuvant and metastatic setting. As a result, standardised receptor 2759 
determination is of great importance. ER and PR are determined by means of immunohistochemistry 2760 
of formalin-fixed and paraffin-embedded tumour material. Below are guidelines for the procedure of 2761 
immunohistochemical staining, quality control and scoring method. 2762 
 2763 
HER2 is an oncogene that is amplified in 10-15% of breast cancers. The gene codes for a membrane 2764 
protein in the tumour cells. In tumours without HER2 amplification, there is usually a normal level of 2765 
HER2 expression; in tumours with amplification there is usually a strong increase in expression of this 2766 
protein. This has consequences for the choice of goal-oriented and conventional chemotherapy. 2767 
 2768 
The determinations are performed on a representative cross-section of the tumour, and in addition any 2769 
pre-existing breast tissue where possible; the material is formalin fixed and paraffin embedded. 2770 
Specific requirements should be adhered to in determining the ER, PR and HER2 status, in terms of 2771 
pre-analytical, analytical as well as postanalytical factors. The details fall outside the scope of this 2772 
guideline. 2773 
 2774 
Determining ER and PR 2775 
Scoring method 2776 

¶ the percentage of tumour cells with nuclear staining is estimated in the tens; the intensity is not 2777 
included in the scoring method 2778 

¶ if the percentage is 10% or greater, the sample is referred to as ER or PR positive. ASCO 2779 
recommends a threshold of 1% but there is little evidence for this 2780 

¶ if the ER or PR status of the tumour is negative, it is necessary to look for staining of normal 2781 
epithelium of the lobs and ducts around the tumour if a proportion of the cells here stain, the 2782 
negative result ER or PR may be issued; if there is no staining of normal lobs, the staining should 2783 
be repeated, possibly on another sample.  2784 
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 2785 
Quality control and validation of the technique 2786 

¶ there should be a detailed staining protocol in writing, which is followed each time  2787 

¶ a (preferably weak) positive control should be included in each stain; if the positive control is 2788 
negative or weaker than normal, the stain should be repeated 2789 

¶ the facility should participate in external audits to demonstrate sufficient quality of the staining 2790 
technique; the SKML, NordiQC, and the UK-Neqas provide this service 2791 

 2792 
HER2 analysis 2793 
There are indications that the intensity of the stain deteriorates if the section is not recent; for this 2794 
reason, the stain must be performed within 2 months after a paraffin sample has been taken. 2795 
An in situ hybridisation for HER2 may be performed first, given false positive findings have been 2796 
reported for HER2 to 12%, similar to immunohistochemistry [Perez, 2006]. 2797 
 2798 
Immunohistochemistry 2799 
Scoring method 2800 
Only membranous staining of invasive tumour cells must be evaluated as positive (in some cases 2801 
there is cytoplasmic staining; this should not be included in the score). 2802 
A scoring system has been developed that categorises the stain as 0, 1+, 2+ of 3+; this system must 2803 
be followed. 2804 

0:  less than 10% of the tumour cells stain 2805 
1+:  more than 10% of the tumour cells stain, in which there is no circumferential staining of all 2806 

tumour cells and the colour intensity is weak 2807 
2+:  more than 10% of the tumour cells display circumferential staining of tumour cells, in which 2808 

the intensity of the stain is assessed as not more than moderate 2809 
3+:  there is more than circumferential membranous staining in more than 30% of tumour cells, 2810 

in which the intensity is assessed as strong 2811 
 2812 
The area of the tumour with the strongest staining determines the score. There is normal expression 2813 
of HER2 in tumours without amplification; this expression is usually too low to detect. If the normal 2814 
lobs display membranous staining, the intensity of the entire stain is too strong and the result cannot 2815 
be assessed as reliable.  2816 
 2817 
Quality control and validation of the technique 2818 

¶ there should be a detailed staining protocol in writing, which is followed each time  2819 

¶ for each stain, a combination section of a negative, a 1+ and 3+ control should be included; if the 2820 
positive control is negative or weaker than normal, the stain should be repeated. If the 1+ or 2821 
negative control stains too strongly, the stain should also be repeated. 2822 

¶ the facility should participate in external audits to demonstrate sufficient quality of the staining 2823 
technique; the SKML, NordiQC, and the UK-Neqas provide this service 2824 

 2825 
HER2 amplification test 2826 
Given a proportion of the tumours with a 2+ staining results are still amplified, an amplification test 2827 
must be performed in the case of a 2+ result. The international accepted methods for this are 2828 
fluorescent in situ hybridisation (FISH), chromogenous in situ hybridisation (CISH) and a silver-based 2829 
in situ hybridisation (SISH). Some laboratories use the Dutch MLPA (PCR-based) technique.  2830 
Some in situ kits also use the chromosome 17 centromere probe, of which the benefit is being 2831 
debated. This dual colour ISH is scored as follows: 2832 

¶ Ratio HER2/centromere chromosome 17 < 1.8: no HER2 amplification  2833 

¶ Ratio HER2/centromere chromosome 17 > 2.2: wel HER2 amplification  2834 

¶ Ratio HER2/centromere chromosome 17 1.8-2.2: inconclusive for HER2 amplification (then repeat 2835 
with another test) 2836 

 2837 
If in situ hybridisation is performed without a centromere probe (e.g. CISH), the cut-off for HER2 low 2838 
level and high level amplification is >6 and >10 copies of the HER2 gene or clusters respectively. 2839 
 2840 
Recommendations 2841 
ER, PR and HER2 status of invasive tumours must be determined an assessed according to a 2842 
standardised protocol. 2843 
 2844 
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The facility should participate in external audits for ER tests, PR tests and HER2 2845 
immunohistochemistry and amplification (e.g. SKML, NordiQC, UK-Neqas) to demonstrate sufficient 2846 
quality of the staining technique. 2847 

4.8 Staging by means of the SN procedure and/or ALND 2848 

In the past, ALND was a fixed component of the treatment of operable invasive breast cancer. The 2849 
axillary node status is an important prognostic indicator and was important in selecting adjuvant 2850 
systemic therapy. In addition, the dissection formed part of local therapy. In the SN procedure, one or 2851 
more nodes that are the first to drain lymph fluid from the tumour are selectively removed. The SN 2852 
status predicts the chance of further axillary node metastasis and therefore determines the indication 2853 
for axillary node dissection. 2854 
 2855 
Given the importance of the SN status in deciding whether or not to treat the axilla, these nodes are 2856 
more extensively assessed than normal, using serial sectioning and immunohistochemistry. In the 2857 
different series on results of SN analysis there are large differences in processing, especially in the 2858 
number of levels and the interval between each. It is clear that there is a direct relationship between 2859 
the chance of tumour in the SN and the extensiveness of the analysis. A choice must be made 2860 
between general feasibility and effectiveness of SN processing. 2861 
 2862 
SN frozen section analysis 2863 
Frozen section analysis may be performed if desired, in which the SN should be sectioned carefully (to 2864 
prevent loss of material) until a full central cross-section is obtained. The sensitivity of the frozen 2865 
section is approximately 75% at a specificity of almost 100% [Jensen, 2010; Tille, 2009]. 2866 
 2867 
SN processing 2868 
The following is recommended for processing of the SN for purely pragmatic reasons: 2869 

¶ completely include lymph nodes to 0.5 cm; half lymph nodes greater than 0.5-1.0 cm lengthwise 2870 
and imbed both halves in such a way that the centre side is sectioned; fully imbed nodes greater 2871 
than 1 cm in lamellas. 2872 

¶ the paraffin blocks are sectioned at least at 3 levels with a 250 ɛm interval; one section of each 2873 
level undergoes HE staining. Immunohistochemical analysis with antibodies against keratin 2874 
(CAM5.2 or AE1/AE3) is added to this in case of HE-negative SN. For practical reasons it may be 2875 
handy to perform immunohistochemistry immediately [Jensen, 2010; Tille, 2009]. 2876 

¶ In practice, this means that almost all SN are halved and therefore sectioned at least at 6 levels 2877 
 2878 
SN reporting 2879 
In relation to reporting of SN status, it is recommended that the following categories are used: 2880 

¶ SWK tumour-free (pN0 (i-) (sn)). 2881 

¶ SWK with isolated tumour cells (ITC; solitary cells or cell clusters smaller than or equal to 0.2 mm) 2882 
(pN0 (i+) (sn)). 2883 

¶ SN with micrometastasis (a focus > 0.2 mm and Ò2 mm or in total more than 200 cells) 2884 
(pN1(mi)(sn)). 2885 

¶ SN with macrometastasis (greater than 2 mm) (pN1 (sn)). 2886 
 2887 
ALND reporting 2888 
In relation to reporting on ALND, it is recommended that the following items are mentioned: 2889 

¶ number of lymph nodes analysed 2890 

¶ number of nodes with metastases and the type of metastases (macro- (>2 mm), micro- (>0,2 -Ò2 2891 
mm), ITC (Ò 0,2 mm)). 2892 

¶ status of the medial axillary top node 2893 

¶ any convolutes present 2894 

¶ metastasis of the tumour in the perinodal fatty tissue and, if applicable, if a resection margin is 2895 
threatened 2896 

 2897 
Criteria for distinguishing ITC and micrometastasis 2898 
Decision tree for distinguishing between ITC/pN0(i+) and micrometastases/pN1mi according to the 2899 
seventh edition of the TNM classification (Cserni, 2011). 2900 

¶ Distance between cells/clusters, localisation in the sinus or parenchyma or metastasis outside the 2901 
lymph node do not influence classification  2902 
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¶ A cluster is a confluent focus of tumour cells in contact with other tumour cells. However, tumour 2903 
cells separated by desmoplastic/fibrotic stroma are interpreted as confluent 2904 

¶ The upper threshold of 0.2 mm is used for clusters and 200 cells as the upper threshold for 2905 
discohesive cells or almost cohesive clusters 2906 

 2907 
Extensive extranodal growth 2908 
There is extensive extranodal growth if there is such a level of tumour growth in the axillary fat, that 2909 
there is doubt about the radicality at the location of the axilla. In that case, there is an indication for 2910 
post-irradiation of the axilla. 2911 
 2912 

Recommendations 2913 
SNôs must be analysed at least at 3 levels for the presence of tumour cells; if morphologically 2914 
negative, also with the aid of keratin staining 2915 
 2916 
SN and ALND are recorded using the TNM classification, 7

th
 edition. 2917 

 2918 
The status of the axillary top node must be reported separately. 2919 
 2920 
Extensive extranodal growth must be reported. 2921 

4.9 Minimum criteria for the diagnosis DCIS ï dd. invasive carcinoma 2922 

There are many classifications for DCIS. It is recommended to use the classification that is in line with 2923 
that for invasive carcinoma. In doing so, lobular carcinoma in situ (LCIS) and ductal carcinoma in situ 2924 
(DCIS) are distinguished. On the basis of cytonuclear and architectural characteristics, DCIS is 2925 
subdivided into good, moderate and poorly differentiated types, which form the precursors of invasive 2926 
carcinomas with grade I, II and III. Well-differentiated DCIS is recognised by the micropapillary or 2927 
cribriform architecture with cells with a quite clearly cubic or cylindric cytoplasma so that the small 2928 
regular round nuclei do not overlap each other. There is little to no mitotic activity and apoptosis, and 2929 
there is at the most minimal necrosis. Poorly differentiated DCIS is characterised by enlarged, 2930 
polymorphic nuclei, evident mitotic activity, apoptosis, and often central necrosis in largely solid 2931 
epithelium [Holland, 1994]. Moderately differentiated DCIS is inbetween this.  2932 
It is not always easy to distinguish hyperplastic cylinder cell laesions from well-differentiated DCIS 2933 
[van de Vijver, 2003]. Especially cylinder cell laesions with atypia in a needle biopsy appear to be 2934 
associated with DCIS in a subsequent resection or in the follow-up [Verschuur-Maes AH, 2011]. The 2935 
WHO uses the term flat epithelial atypia for these laesions.  2936 
 2937 
There is no consensus on the minimum size of the laesion in order to speak of well-differentiated 2938 
DCIS. For practical considerations, the term atypical ductal hyperplasia (ADH) can be used to denote 2939 
completely excised well-differentiated DCIS of a small size; arbitrarily, a maximum size of 3 mm can 2940 
be used. A distinction cannot be made between well-differentiated DCIS and ADH on the basis of 2941 
histogenetics. In addition, a large interobservervariation has been described as to whether a laesion 2942 
can or cannot be classified as ADH. See also 4.1.3: management plan for women with a not clearly 2943 
benign laesion.  2944 
 2945 
In the case of DCIS, it is not possible to exclude invasion with certainty; DCIS without invasion is a 2946 
diagnosis per exclusionem. For treatment purposes, distinguishing pure DCIS and DCIS with invasive 2947 
carcinoma is of great importance, especially in relation to the need for axillary staging/treatment. A 2948 
meta-analysis has found that DCIS patients with a positive SN never have metastases in other axillary 2949 
nodes. The WHO and TNM classifications use a threshold of 0.1 cm to distinguish micro-invasive 2950 
carcinoma from macro-invasive carcinoma (pT1mic). In relation to the prognosis and therapeutic 2951 
consequences (chance of axillary node metastases), this threshold is less critical, and morphologically 2952 
difficult to apply; in many cases of DCIS, the boundaries of ducts are not sharp due to reactive fibrosis 2953 
and lymphocytary infiltrates. For this reason, it is recommended to only diagnose invasion if the 2954 
following criteria are met: 2955 

¶ tumour focus with the usual morphology of invasive carcinoma 2956 

¶ the tumour focus lies outside the loose periductal/lobular stroma 2957 
 2958 
Excluding invasion requires adequate sampling; laesions smaller than 4 cm should be included fully 2959 
and for more extensive ones at least 10 blocks with the laesion, preferably on the guidance of a 2960 
specimen lamellogram. An invasive carcinoma focus is sometimes not found, while there are evident 2961 
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tumour emboli in the vessels (especially with invasive micropapillary carcinomas). In this case, 2962 
treatment should follow that of invasive carcinoma. 2963 
 2964 
Recommendations 2965 
To exclude invasion in the case of DCIS, laesions smaller than 4 cm should be included fully; for more 2966 
extensive laesions at least 10 blocks with the laesion, preferably guided by a specimen lamellogram. 2967 
 2968 
The term atypical ductal hyperplasia (ADH) can be used to denote well-differentiated DCIS of a small 2969 
size; arbitrarily, a maximum size of 3 mm has been chosen. 2970 
 2971 
It is recommended to only diagnose invasion if the following criteria are met: 2972 

¶ a tumour focus with the usual morphology of invasive carcinoma 2973 

¶ the tumour focus lies outside the loose periductal/lobular stroma 2974 

4.10 Evaluation after neoadjuvant chemo- or endocrine therapy 2975 

Evaluation of samples after neoadjuvant therapy serves to determine the level of response, amongst 2976 
other things. Adequate marking to orientate the sample in relation to the location where the tumour is 2977 
or was is therefore essential. Lumpectomy samples are processed as described above. Relatively 2978 
small lumpectomy samples (arbitrarily to approximately 30g) are fully included, sections are taken 2979 
from larger samples and mastectomy samples on the guidance of macroscopic findings and additional 2980 
information from imaging research. To determine a pathological complete response (pCR), ample 2981 
sampling (at least 1 sample per cm tumour and samples in relation to the surgical margins) of the 2982 
tumour bed is necessary. The sampling should be repeated if necessary. Only the invasive tumour is 2983 
analysed to determine a pCR, DCIS is not considered. One speaks of a partial response when 2984 
invasive tumour is encountered with regressive changes such as fibrotic scar tissue with lymphoid 2985 
infiltrates, groups of foam cells or loss of node tissue. Remaining pathological parameters (size, 2986 
surgical margins etc.) are determined as outlined above. The scoring system according to EUSOMA is 2987 
applied to determine the response: 2988 
 2989 
Response in the breast: 2990 

1.  
Complete pathological response, either (i) no residual carcinoma or (ii) no residual invasive 
carcinoma but DCIS present. 

2.  
Partial response to therapy, either (i) minimal residual disease/near total effect (e.g. only a few 
loose tumour cells or tumour cells located in small groups) or (ii) evidence of 
response to therapy but with 10-50% of tumour remaining or (iii) >50% of tumour cellularity 
remains evident, when compared to the previous core biopsy sample, although some features 
of response to therapy are present (e.g. fibrosis). 

3.  
No response: no evidence of response to therapy. 

 2991 
Response in the lymph nodes*: 2992 

1.  
No evidence of metastatic disease and no evidence of therapy-related changes in the lymph 
nodes. 

2.  
Metastatic tumour not detected but evidence of response/down-staging, e.g. fibrosis. 

3.  
Metastatic disease present but also evidence of response, e.g. nodal fibrosis. 

4.  
Metastatic disease present without evidence of response to therapy. 

 2993 
*: When there is a mixture of categories, e.g. 1 node with a metastasis showing no response and 1 2994 
node showing fibrosis, the worst category should be used. 2995 
 2996 
Recommendations 2997 
Biopsies to 30 gram must be fully submitted; for larger samples, at least 1 section per cm of tumour or 2998 
tumour bed must be submitted on the basis of macroscopy and/or specimen lamellogram. 2999 
 3000 
Compulsory items in the pathology report of a resection sample after neoadjuvant chemotherapy: 3001 
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¶ Maximum tumour diameter, invasive and / or in situ. (if present) 3002 

¶ Maximum diameter fibrotic area (if present) 3003 

¶ Distance of tumour to nearest resection margin (if applicable) 3004 

¶ Response to pretreatment according to EUSOMA 3005 

¶ Number of lymph nodes, number of lymph nodes with metastasis and lymph node response to 3006 
pretreatment according to EUSOMA 3007 

 3008 
Compulsory items that should be determined using the needle biopsy taken prior to neoadjuvant 3009 
chemotherapy: 3010 

¶ histological type according to WHO 3011 

¶ grading according to the modified Bloom and Richardson 3012 

¶ ER, PR and HER2 status 3013 
 3014 
Optional items that may be determined using the needle biopsy taken prior to neoadjuvant 3015 
chemotherapy: 3016 

¶ presence or absence of angio-invasion 3017 

¶ presence or absence of in situ component 3018 
3019 



 98 

Risk profiling 3020 

Clinical question, evidence-based update to autumn 2010, consensus-based update to summer 2011 3021 
 3022 
The goal of adjuvant systemic treatment is to prevent distant metastasis. A good selection of patients 3023 
who will benefit from adjuvant treatment is important in view of  side-effects and costs of these 3024 
therapies. Risk profiling or prognosis stratification involves distinguishing patients with a good 3025 
prognosis from patients with a poor(er) prognosis, with the aim of only selecting those patients who 3026 
benefit from treatment. However, identification of patients with a good prognosis who do not need 3027 
adjuvant therapy, does not imply that all patients with a poorer prognosis will not benefit from adjuvant 3028 
therapy.  3029 

5.1 Prognostic factors 3030 

There are various classification systems to estimate the chance of metastasis and death of individual 3031 
patients. The main ones are the Nottingham Prognostic Index (NPI) [Galea, 1992], the St. Gallen 3032 
classification [Goldhirsch, 2006; Goldhirsch, 2007; Goldhirsch, 2009] and Adjuvant! 3033 
(www.adjuvantonline.com). All these classification systems are based on traditional prognostic factors, 3034 
including tumour size, lymph node status and tumour grading. In addition, the St. Gallen classification 3035 
also uses age at time of diagnosis, the number of positive lymph nodes, oestrogen receptor status, the 3036 
presence of peritumoural vascular invasion and overexpression of HER2. Furthermore, Adjuvant! 3037 
offers the possibility of taking the presence of comorbidity into account at the time of diagnosis when 3038 
making the prediction. 3039 
 3040 
The prognostic value of the abovementioned traditional prognostic factors, as has been incorporated 3041 
in the NPI, the St. Gallen classification and Adjuvant! has been found to be reproducible in large, 3042 
independently conducted studies with unselected, non-overlapping patient populations [Boyages, 3043 
2002; Boyages, 2006; Colomer, 2004; Lundin, 2006; Olivotto, 2005]. It appears that improvement in 3044 
the prognostic value of the NPI by addition of other variables such as progesterone receptor and 3045 
HER2 is possible, but has not been validated [van Belle, 2010]. A side note with the St. Gallen 3046 
classification system is that a disproportionate number of patients in the various validation studies with 3047 
negative lymph nodes (> 70%) are classified as intermediate risk or high risk and are therefore eligible 3048 
for adjuvant systemic therapy [Boyages, 2002]. 3049 
 3050 
Compared to other risk classification systems, Adjuvant! offers the advantage  that an estimation is 3051 
made per patient in the reduction in risk of death and risk of recurrence that may be realised with the 3052 
prevailing medication-based treatments. These estimates are derived from the meta-analyses of the 3053 
Early Breast Cancer Trialistsô Collaborative Group (EBCTCG). In this manner, it is a valuable aid in the 3054 
advising of and decision-making with the patient. The system also provides the possibility to modify 3055 
estimations on the basis of additional prognostic information, including HER2 status or angioinvasive 3056 
growth, for example. The risk estimations in Adjuvant! are based on data from several tens of 3057 
thousands of patients from the Merican Surveillance, Epidemiology and End Result (SEER) 3058 
registration [Ravdin, 2001]. The predictions of the system have been validated in an independent 3059 
population-based series of 4,083 Canadian patients [Olivotto, 2005]. The predictions appeared to be 3060 
largely accurate, with the exception of women under 35 years of age, where the estimation by 3061 
Adjuvant! of the absolute breast cancer-related risk of death was approximately 10% too low. Partly on 3062 
the basis of these findings, the predictions in Adjuvant! for women under 35 years of age have been 3063 
adjusted. In a group of 5,380 patients in the Netherlands with a median follow-up of 11.7 years, the 3064 
prediction of 10-year total survival and specific survival with Adjuvant! was found to be accurate, with 3065 
the exception of a too low estimation in the risk of death by 4% for patients under 40 years of age, 3066 
despite an earlier adjustment on the basis of the Canadian study [Mook, 2009]. 3067 
 3068 
Conclusions 3069 

Level 2 

The prognostic value of the traditional prognostic factors, as incorporated in the 
Nottingham Prognostic Index, the Sankt Gallen classification and Adjuvant!, has been 
found to be reproducible in large, independently conducted studies.  
 
B Boyages 2002, Boyages 2006, Colomer 2004, Lundin 2006, Olivotto 2005, 
Mook 2009 

 3070 

http://www.adjuvantonline.com/
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Remaining considerations 3071 
Aside from traditional prognostic factors such as tumour grading, tumour size and lymph node status, 3072 
numerous other tumour characteristics have been studied for their prognostic value. Factors that have 3073 
also been found to be of significance in prospective study designs in predicting the prognosis of 3074 
patients with a lymph node negative breast cancer are the presence of epithelial cancer cells in bone 3075 
marrow, urokinase-type plasminogen activator (uPA) and the inhibitor of this (PAI-I). However, 3076 
execution and standardisation of the technique to determine these factors is laborious. The Ki67/MIB1 3077 
index is an immunohistochemical proliferation variable with good prognostic value [Yerushalmi, 2010; 3078 
Azambuja, 2007]. In terms of the histological grade, it has become clear that actually only the mitotic 3079 
activity expressed as the MAI component of this has prognostic value [Abdel-Fatah, 2010; Genestie, 3080 
1998; Le Doussal, 1989]. The MAI has been validated in various prospective studies in the 3081 
Netherlands for different subgroups [Baak, 2005, 2007, 2008, 2010]. 3082 

5.1.1 Adjuvant systemic therapy in patients with micrometastases or isolated tumour cells in 3083 
the sentinel lymph node  3084 

As outlined in section 3.3, many observational studies have shown the prognostic importance of the 3085 
presence of micrometastases and isolated tumour cells in the axillary nodes and/or SN. A few 3086 
retrospective studies have evaluated the benefit of adjuvant systemic treatment in patients with 3087 
micrometastases or isolated tumour cells in the SN. In a large study in the Netherlands, 995 patients 3088 
with micrometastases or isolated tumour cells and treated with adjuvant systemic therapy (hormonal 3089 
therapy and/or chemotherapy) were compared to 856 patients with micrometastases or isolated 3090 
tumour cells and not treated with such adjuvant therapy [de Boer 2009]. In this non-randomised study, 3091 
an increase in the five-year disease-free survival was found for both patients with micrometastases 3092 
and patients with isolated tumour cells after treatment with adjuvant systemic therapy (corrected HR: 3093 
0.50; 95%CI 0.35-0.72 and 0.66 95%CI 0.46-0.95 respectively). It should be noted that there was a 3094 
combined endpoint in relation to local, regional and distant recurrences. 3095 
 3096 
Conclusion 3097 

Level 3 

There are indications that the presence of micrometastases or isolated tumour cells has a 
negative influence on the disease-free survival with a hazard ratio of 1.5 at a median follow-
up of 5 years and that the relative risk reduction in relation to the disease-free survival with 
adjuvant systemic treatment in this group of patients is no different than in the general 
breast cancer population.  
 
B de Boer 2009 

 3098 
Remaining considerations 3099 
Few studies have been reported in which the effect of systemic therapy in patients with isolated 3100 
tumour cells or micrometastases has been reported separately . The prognostic importance of 3101 
micrometastases and isolated tumour cells is described in a recent meta-analysis of studies prior to 3102 
the SN age, and more recently in studies in which patients underwent a SN procedure. The different 3103 
studies report a hazard ratio of approximately 1.5 in multivariate analyses corrected for a number of 3104 
primary tumour characteristics. The recurrence percentage was reduced with additional systemic 3105 
therapy, comparable to the effect with larger tumours.  3106 
 3107 
Recommendations 3108 
When deciding whether or not to prescribe systemic therapy in the presence of micrometastases or 3109 
isolated tumour cells, correcting the risk of recurrence may be considered when using Adjuvant! with a 3110 
factor of 1.5 (confidence interval of 1.15 ï 2.13), if ñ0ô is entered for the node status. Parallel to this, 3111 
the predicted benefit in relation to the recurrence-free survival of systemic therapy will somewhat 3112 
increase.  3113 
 3114 
Too little is known to make a recommendation on  the effect on survival.  3115 

5.2 Gene expression profiles 3116 

On the basis of patterns of gene expression, breast cancer may be subdivided into different molecular 3117 
subtypes. In doing so, it has also been found possible to define prognostic profiles on the basis of 3118 
gene expression profiles. These profiles include the MammaPrint

®
 70 gene profile or Amsterdam 3119 

signature [van ôt Veer, 2002; van de Vijver, 2002], the MammaPrint
®
 76 gene profile or Rotterdam 3120 

signature [Wang, 2005] and the 21 gene profile or Oncotype DX
TM 

panel [Paik, 2004; Paik, 2006]. This 3121 
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is determined using real-time quantitative reverse transcription polymerase chain reaction (RT-PCR) in 3122 
fixed tumour tissue from tissue blocks (Oncotype DX) or via DNA microarray analysis of fresh (frozen) 3123 
tumour tissue (MammaPrint, Rotterdam signature), in which the activity of multiple genes in the 3124 
tumour is studied. So instead of looking at tissue structures, tissue synthesis and the proteins 3125 
involved, current analysis looks at the expression of selected genes measured by the amount of RNA 3126 
present. The sets of genes on which these tests are based fall largely in the gene clusters of the 3127 
oestrogen response and proliferation. The set of 70 genes of the MammaPrint was identified from 3128 
more than 25,000 unselected candidate genes in 78 patients with T1-2N0 (both ER positive and 3129 
negative) invasive breast cancer under 55 years of age (largely not treated with adjuvant therapy) [van 3130 
ôt Veer, 2002]. On the basis of the correlation with an average expression profile, a classification was 3131 
made in a high or low risk profile. For Oncotype DX is derived  from 250 previously selected genes to  3132 
eventual 21 genes (16 cancer-related and 5 reference genes) chosen in order to determine a 10-year 3133 
breast cancer recurrence [Paik, 2004]. The recurrence score (RS) was calculated on a scale of 0 to 3134 
100, with a subdivision in low risk (RS <18), intermediate risk (RS 18-30) and high risk (RS >30). This 3135 
test was initially applied to 668 postmenopausal patients with N0, ER positive breastcancer who were 3136 
treated with tamoxifen (NSABP B 14) 3137 

5.2.1 Prognostic value 3138 
It has been demonstrated for a number of gene expression profiles that they are significantly better at 3139 
distinguishing the subgroups with a favourable or unfavourable prognosis than traditional systems 3140 
based on clinical and histological parameters [van de Vijver, 2002]. The MammaPrint placed 40% of 3141 
the N0 patients in the right prognosis group; only 15% would fall in the group with a low risk according 3142 
to the St. Gallen criteria. In the meantime, the MammaPrint has been validated in retrospective studies 3143 
in both lymph node negative [Buyse, 2006; Bueno-de-Mesquita, 2009] and lymph node positive 3144 
patients (1 to 3 lymph node metastases) [Mook, 2009], with postmenopausal N0 patients of 55 to 70 3145 
years of age [Mook, 2010], with HER2 positive breast cancers [Knauer, 2010] and small T1 tumours 3146 
[Mook, 2010]. Compared to the traditional risk estimations, the MammaPrint is a more accurate 3147 
prognostic instrument in these retrospective studies. In the prospective RASTER study, 3148 
implementation of the MammaPrint was possible in 16 hospitals in the Netherlands [Bueno-de 3149 
Mesquita, 2007]. The MammaPrint classified 208 (49%) of 427 N0 patients in the poor prognosis 3150 
group, while this was 69% according to Adjuvant!, 83% according to the St. Gallen guidelines and 3151 
42% according to the NPI (a disconcordance in 37%, 39% and 27% respectively).  3152 
The 76-gene profile has been validated in 2 studies with 378 N0 patients who had not received 3153 
adjuvant systemic therapy [Foekens, 2006; Desmedt, 2007]. The ten-year recurrence-free survival 3154 
was 94% in the good prognosis group, versus 65% in the poor prognosis group [Foekens, 2006]. 3155 
The 21-gene profile of Oncotype DX was validated in 651 N0 ER+ patients who were treated with 3156 
tamoxifen in the NSABP B20 trial [Paik, 2006]. In a case-control study with 790 ER+ N0 patients, the 3157 
ten-year recurrence-free survival of the low, intermediate and high-risk group was 97%, 89% and 84% 3158 
respectively in patients treated with tamoxifen only [Habel, 2006]. Validation of this profile in a 3159 
subgroup of 1,231 postmenopausal patients from the ATAC trial confirmed the prognostic value of this 3160 
profile for both N0 and N+ ER+ breast cancer, treated with tamoxifen or anastrazole [Dowsett, 2010]. 3161 
The 21-gene profile of Oncotype DX has been specifically developed with ER+ breast cancer, and 3162 
therefore not tested with ER disease. All these gene expression studies largely studied patients with 3163 
invasive ductal carcinoma.  3164 

5.2.2 Predictive value 3165 
Knauer [2010] conducted a pooled retrospective analysis of 7 studies on adjuvant therapy in 541 3166 
patients. In the high-risk group, as determined using MammaPrint, a better metastasis-free five-year 3167 
survival of 88% was found in the group treated with chemotherapy followed by hormonal therapy, 3168 
versus 76% in the group treated with hormonal therapy only. The predictive value of the MammaPrint 3169 
for the effect of adjuvant chemotherapy has not yet been proven with this retrospective non-3170 
randomised study with different chemotherapy regimens. In a subgroup of the NSABP B20 trial, in 3171 
which N0 ER+ patients were randomised between tamoxifen and tamoxifen plus chemotherapy, 3172 
chemotherapy was only found to provide an advantage (by means of Oncotype DX) in patients with a 3173 
high recurrence score (>30) (RR 0.26; 95%CI 0.13-0.53) [Paik, 2006]. At a low and intermediate RS, 3174 
no advantage was seen with chemotherapy above tamoxifen only (RR 1.31; 95%CI 0.46-3.78 and RR 3175 
0.61; 95%CI 0.24-1.59, respectively). In a similar retrospective analysis of postmenopausal N+ ER+ 3176 
patients, an advantage with adjuvant CAF chemotherapy was only seen in the group with a high RS 3177 
[Albain, 2010]. While no advantage of chemotherapy could be found in the low and intermediate RS 3178 
groups, a clinical advantage cannot be directly excluded given the large confidence intervals in these 3179 
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groups. The predictive value of the gene profile has not been prospectively researched with newer 3180 
therapeutic modalities such as aromatase inhibitors, other chemotherapy agents or  trastuzumab. 3181 
 3182 
Conclusion 3183 

Level 2 

It has been demonstrated for a number of gene expression profiles in retrospective 
studies that they are better at distinguishing subgroups with a favourable or 
unfavourable prognosis than traditional risk estimations. 
 
B Buyse 2006, Chang 2003, Desmedt 2007, Foekens 2006, Huang 2003, Paik 
 2004, Paik 2006, Sotoriou 2003, van ôt Veer 2002, van de Vijver 2002, Wang 
 2005, Bueno-de-Mesquita 2009, Mook 2009, Mook 2010, Dowsett 2010

 

 3184 
Remaining considerations 3185 
Of the abovementioned gene expression profiles, only the MammaPrint is currently commercially 3186 
available in the Netherlands. The Food and Drug Administration approved the marketing of 3187 
MammaPrint in 2008. Insurers in the United States still consider the use of MammaPrint experimental. 3188 
No studies are available as yet that describe the clinical results of applying MammaPrint. The 3189 
MINDACT trial is a prospective randomised multicentre study in which patients with a discordant 3190 
outcome for MammaPrint and clinical risk estimation according to Adjuvant! are randomised for 3191 
following the outcome of either MammaPrint or clinical risk estimation. Inclusion for this study ended 3192 
on 1 July 2011. In the American TAILORx study, N0 ER+ patients and an intermediate risk according 3193 
to the Recurrence Score were randomised between chemotherapy followed by hormonal therapy or 3194 
hormonal therapy only. The results of these studies will  become available  in a number of years. 3195 
 3196 
The St. Gallen international expert consensus panel states that validated gene expression profiles can 3197 
be used as a supplement to state of the art histopathology, if there is doubt about the indication for 3198 
adjuvant chemotherapy on the basis of traditional prognostic factors [Goldhirsch, 2009]. 3199 

Recommendations 3200 
Adjuvant! (www.adjuvantonline.com) is a validated instrument for predicting the prognosis of individual 3201 
patients and predicting the reduction in absolute risk of recurrence and death by adjuvant systemic 3202 
therapy. For this reason, the recommendations for adjuvant systemic treatment in this guideline have 3203 
been based on the tables generated with Adjuvant!. 3204 
 3205 
Validated gene expression profiles may be used in individual cases with a hormone sensitive invasive 3206 
ductal carcinoma, if there is doubt about the indication for adjuvant chemotherapy on the basis of 3207 
traditional prognostic factors. 3208 

3209 

http://www.boogstudycenter.nl/studie/231/mindact.html
http://www.adjuvantonline.com/
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Adjuvant systemic therapy 3210 

Adjuvant systemic chemotherapy and/or endocrine therapy is administered as a supplement to 3211 
primary locoregional treatment, with the aim of eliminating any distant metastases (occult metastases) 3212 
that may be present but cannot be detected yet. Many large randomised studies and a few important 3213 
meta-analyses have shown that this form of treatment provides a clear contribution to the chance of 3214 
curation of women with an early stage breast cancer [EBCTCG, 2005]. The axillary lymph node status, 3215 
the tumour size and grade, the age of the patient, and presence of HER2 overexpression are 3216 
important for determining the risk of metastases. Aside from these classic prognostic factors, much 3217 
research has been done in recent years on promising new prognostic factors that use the genetic 3218 
profile of the tumour, enabling better characterisation of biological behaviour.  3219 
Each patient with a pimary operable breast cancer can, in principle, benefit from treatment with 3220 
adjuvant systemic therapy. However, the chance of occult metastases is not the same for each 3221 
patient. Risk profiling is necessary to distinguish patients with a good prognosis from patients with a 3222 
poor(er) prognosis, with the aim of tailoring adjuvant therapy recommendations to the estimated 3223 
prognosis (see Chapter 5: risk profiling). 3224 
 3225 
In the past, treatment with adjuvant systemic therapy was recommended with an expected absolute 3226 
ten-year survival advantage of at least 5%. The threshold for using adjuvant treatment was then 3227 
placed at a ten-year chance of mortality of 20% or more, because the meta-analysis of the EBCTCG 3228 
globally showed a 25% relative risk reduction in death with the adjuvant systemic therapies that were 3229 
available at the time.  3230 
 3231 
However, the effectiveness of current chemotherapy and hormonal therapy is greater. It appears from 3232 
data from the meta-analysis of 2000 (published 2005) that the 15-year relative risk reduction in death 3233 
by anthracycline-containing chemotherapy, tamoxifen or the combination of both modalities is 20-57% 3234 
(see below table). 3235 
 3236 
Adjuvant systemic therapy is recommended if the absolute risk of a ten-year mortality is 15% or more. 3237 
With the above mentioned relative reductions in the chance of death, the absolute chance of death is 3238 
subsequently reduced by 4-5% for most categories of patients. For the chance of recurrence, the 3239 
minimum condition is an absolute reduction of 10%. With current adjuvant treatments, this is almost 3240 
always achieved at a chance of recurrence of 25% or higher. 3241 
 3242 
There are various guidelines that may help with the treatment decision: St. Gallen, NCCN, and ASCO 3243 
guidelines. The drawback is that none of these guidelines gives a quantitative impression of the 3244 
(disease-free) survival advantage that can be expected for the treatment selected. In the programme 3245 
Adjuvant!, an estimation is made of the prognosis and the effect of different treatment possibilities 3246 
using patient and tumour-related characteristics [Ravdin, 2001]. The program is validated in different 3247 
large datasets, which  can be found at (www.adjuvantonline.com) [Olivotto, 2005]. The basis  of this 3248 
database is formed by SEER (Surveillance, Epidemiology and End Results) data with cancer-specific 3249 
survival and recurrence curves based on data from the United States. The relative advantage through 3250 
reduction in the risk of recurrence and death is derived from meta-analysis of the EBCTCG and has 3251 
been processed in these curves, in order to arrive at age and tumour characteristic-dependant risk 3252 
estimations. 3253 
 3254 
The programme distinguishes three categories of chemotherapy schedules:  3255 

¶ First generation schedules are 6 courses of CMF and 4 courses AC 3256 

¶ Second generation schedules are 6 courses CAF, 6 courses FE100C/CE120F, 4 courses AC 3257 
followed by 4 courses paclitaxel, and 4 courses TC (docetaxel, cyclophosphamide) 3258 

¶ Third generation schedules are 6 courses TAC, 3 courses FE100C followed by 3 courses 3259 
docetaxel, 4 courses AC followed by 4 courses docetaxel or 12 courses paclitaxel weekly and 3260 
dose-dense (q 2 weeks) 4 courses AC followed by 4 courses paclitaxel  3261 

The second and especially third generation schedules have largely been studied with N+ patients. 3262 
 From the  hormonal interventions, tamoxifen or the combination of tamoxifen with ovarian ablation 3263 
have been considered as equally effective in the premenopausal patient. For the postmenopausal 3264 
patient, tamoxifen is considered as the first generation endocrine therapy and treatment with an 3265 
aromatase inhibitor or the sequential treatment of tamoxifen followed by an aromatase inhibitor or an 3266 
aromatase inhibitor followed by tamoxifen for a period of 5 years is considered as the second 3267 
generation endocrine therapy. 3268 

http://www.adjuvantonline.com/
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 3269 
The risk of death for HER2 overexpression and survival advantage for treatment with trastuzumab 3270 
have not yet been included in Adjuvant!. In this guideline, the choice whether or not to undergo 3271 
adjuvant treatment is based on the tables associated with this program, and for a large part 3272 
corresponds with the 2011  St. Gallen criteria.  3273 
 3274 
Eligible for treatment are: 3275 

¶ all patients with N+ tumours, or  3276 

¶ an unfavourable N0 tumour:  3277 
o age < 35 years except a grade I tumour Ò 1cm 3278 
o age Ó 35 years with a tumour of 1,1-2 cm and Ó grade II or with a tumour > 2 cm 3279 
o if there is HER2 overexpression in a tumour Ó 0.5 cm independent of other characteristics, 3280 

systemic therapy may also be considered 3281 
 3282 
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 3283 

  
Proportional effect on annual breast 
cancer mortality (therapy vs. control) 

 
15-year breast cancer mortality (M) with treatment (risk (%) 

and absolute advantage (%)) versus corresponding risk 
without treatment  

Adjuvant treatment and age at 
diagnosis (year) 

 

Hazard Ratio Proportional reduction 

 
M=12.5  M=25 M=50 

(e.g. low risk N0) (e.g. N0) (e.g. N+) 

  Risk Advantage Risk Advantage Risk 
Advantag

e 

           

Chemotherapy for ER- and ER+ breast cancer  

           

Gone (all ages)  1,00 é  12,5 é 25,0 é 50,0 é 

Anthracycline (< 50 years)  0,62 38%  7,9 4,6 16,3 8,7 34,9 15,1 

Anthracycline (50 - 69 years)  0,80 20%  10,1 2,4 20,6 4,4 42,6 7,4 

Anthracycline (Ó 70 years)  ? ?  ? ? ? ? ? é 

           

 

           

None (all ages)  1,00 é  12,5 é 25,0 é 50,0 é 

Tamoxifen (all ages)  0,69 31%  8,8 3,7 18,0 7,0 38,0 12,0 

Anthracycline + Tamoxifen (< 50 years)  0,62 x 0,69 57%  5,6 6,9 11,6 13,4 25,7 24,3 

Anthracycline + Tamoxifen (50 - 69 years)  0,80 x 0,69 45%  7,1 5,4 14,7 10,3 31,8 18,2 

Anthracycline + Tamoxifen (Ó 70 years)  ? x 0,69 ?  ? ? ? ? ? ? 

 3284 
Effectiveness of treatment with anthracycline-containing chemotherapy (6 months), tamoxifen (5 years), or both on the fifteen-year mortality rate due to breast 3285 
cancer (%) in relation to ER status, age and underlying risk (10-15%, 25%, or 50%) [EBCTCG, 2005]. 3286 

 3287 
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So far, most studies have been conducted in the general breast cancer population, in which the 
molecular heterogeneity of the disease has not been taken into account. On the basis of retrospective 
studies, hormone receptor status has been used as a guide for hormonal therapy since 2000. 
Developments are underway to develop tests using molecular techniques that may lead to a more 
personalised  treatment. A good example of this is determining HER2 overexpression in order to 
identify the group of patients who  would benefit from the addition of trastuzumab to chemotherapy. In 
the future, tests might  become available indicating who will benefit from anthracyclins and who will 
benefit from taxanes.   

6.1 Chemotherapy 

6.1.1 Anthracycline-containing chemotherapy  
Meta-analyses of the Early Breast Cancer Trialistsô Collaborative Group (EBCTCG) show that 
chemotherapy improves the disease-free and total survival of all patients with an early stage breast 
cancer [EBCTCG 2005, 2008, 2010]. The therapy results in the meta-analysis are expressed in the 
annual reduction in RR of death and ultimate absolute ten or fifteen-year survival advantage. 
Treatment with 6-9 courses of anthracycline-containing chemotherapy reduces the RR of death from 
breast cancer, by approximately 38% per year for women under 50 years of age and approximately 
20% per year for women who are 50-69 years. The reduction in RR of recurrence or death in these 
studies is largely independent of the hormone sensitivity of the tumour, tamoxifen use, node status 
and other tumour characteristics. The anthracycline-containing chemotherapy schedules are more 
effective than the CMF (C: Cyclophosphamide, M: Methotrexate, F: 5-Fluorouracil) regimes and 
resulted in a significant reduction in the recurrence rate (HR 0.89; 2p=0.0001) and death (HR 0.84; 
2p<0.00001) compared to the CMF schedule [EBCTCG, 2005].  
 
Adjuvant chemotherapy and hormone receptor status of the tumour 
A few retrospective studies have shown that postmenopausal patients with a hormone-sensitive 
(HR+), early stage breast cancer (node negative (N0) and node positive (N+) patients with metastasis 
in 1-3 nodes), only experience a limited absolute advantage with the addition of chemotherapy to 
standard treatment with tamoxifen [Colleoni, 2005; Pritchard, 1997; LBCSG, 1984; Goldhirsch, 1990; 
Fisher, 1997; Fisher, 2004; Albain, 2004; Berry, 2006; Wils, 1999; Fargeot, 2004; Namer, 2006; 
Conforti, 2007; Albain, 2009]. The same finding was made in the small IBCSG 11-93 study in low-risk 
N+ premenopausal patients with a hormone-sensitive tumour. Addition of 4 courses of A/EC 
chemotherapy to tamoxifen in combination with suppression of the ovarian function did not show an 
improvement in survival [Thurlimann, 2009]. In a retrospective analysis, the programme Adjuvant! also 
overestimated the effects of chemotherapeutic treatment added to combination hormonal therapy with 
tamoxifen and suppression of the ovarian function in premenopausal patients with an ER+, N+, low-
risk breast cancer [Paridaens, 2010; Cufer, 2008]. However, most of these studies used first or at the 
most second generation chemotherapy schedules. 
 
Studies with neoadjuvant chemotherapy also show a negative correlation between hormone sensitivity 
and the effect of chemotherapy, usually expressed in percentage pathological complete remission 
(pCR). The difference in pCR percentages in patients with hormone-sensitive versus hormone-
insensitive tumours as a result of neoadjuvant chemotherapy have also been confirmed in recent 
studies (up to 10% vs >20%). Unfortunately, the studies do not provide data about the level of 
hormone sensitivity, with the exception of Bhargava, who indicates that the pCR percentages in 
patients with luminal A and B tumours (corresponding with an ER score >200 vs 11-199) do not differ 
(1.8 vs 1.4%). A consistent relationship between the presence or absence of the progesterone 
receptor and the effect of (neo)adjuvant chemotherapy has not been shown. 
It has become clear through research on the genetic profile of the tumour that these hormone-
sensitive breast cancers belong to a heterogeneous group, in which the spectrum spans from 
extremely low risk for which chemotherapy is not worthwhile, to a clearly increased risk of recurrence 
for which treatment with chemotherapy is justified [Soteriou, 2009; Bonnefoi, 2009; Albain, 2009; 
Albain, 2010]. 
 
Aside from adequate hormonal treatment, conventional adjuvant and neoadjuvant chemotherapy is of 
limited significance in patients with hormone-sensitive tumours. The favourable contribution of 
chemotherapy reduces with age. Third generation chemotherapy schedules appear to be more 
effective. There is a demonstrated reverse correlation between the effect of (neo)adjuvant 
chemotherapy and hormone sensitivity. However, a cut-off value for receptor activity on the basis of 
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which chemotherapy should (not) be recommended within the hormone-sensitive group is not known. 
An indication for (neo)adjuvant treatment with chemotherapy may be strengthened or weakened by 
other factors (such as an extremely low concentration of hormone receptors, age, condition, 
contraindications, grading, HER-2 etc.). If feasible , a third generation schedule is preferable.  
 
Adjuvant chemotherapy in the elderly 
There is little known about the effect of adjuvant chemotherapy in  patients from 70 years of age. Two 
randomised studies have looked at  the effect of adjuvant chemotherapy in patients 65 years and older 
[Fargeot, 2004; Muss, 2009]. The study by Fargeot randomised between treatment with tamoxifen 
with(out) 6 courses epirubicin weekly, and in the  study by Muss the patients in the control arm were 
treated with 6 courses of CMF  or 4 courses AC ( standard treatment) or with  6 courses of 
capecitabine  (experimental arm) . The addition of epirubicin to tamoxifen resulted in a 6-year disease-
free survival advantage of 3.3%, without a  survival advantage. Standard CMF and AC resulted in a 
significantly better (disease-free) survival after 3 years compared to capecitabine, especially in 
patients with a tumour with negative hormone receptors. Toxicity was limited in the weekly epirubicin 
group but substantial in the CMF treated group, with the consequence that only 62% of the patients 
received the planned 6 courses.  
 
Optimal duration of adjuvant anthracycline-containing chemotherapy  
While anthracycline-containing schedules are considered standard adjuvant chemotherapy, optimal 
duration and dose of this treatment have not been studied sufficiently. Indirect data suggests that 6-9 
cycles of anthracycline-containing chemotherapy is more effective than 4 cycles. The arguments for 
this are:  

¶ The meta-analysis of 2005 shows if the data for the 4 studies in which 4 or less cycles of AC 
or EC (C: cyclophosphamide, A: doxorubicin, E: epirubicin) were administered are omitted, 
this results in an increase in survival advantage provided by anthracycline-containing 
chemotherapy compared to chemotherapy not containing anthracycline. Treatment with 6 to 9 
cycles of anthracycline-containing chemotherapy results in an approximately 25% annual 
reduction in RR of death compared to CMF regimes [EBCTCG, 2005]. 

¶ Three studies in which 4 cycles of AC/EC were compared with 6 cycles of typical CMF 
showed comparable outcomes [Fisher, 1990; Fisher, 2001; Galligioni 2000], while 6 cycles 
CE120F was more effective than 6 cycles of typical CMF [Levine, 2005]. 

¶ Six cycles FEC resulted in a better survival than 3 cycles FEC in premenopausal patients with 
an N+ breast cancer [Fumoleau 2003].  

Based on these arguments, it is generally accepted that 6 cycles of intravenous FAC/CAF or 
FEC/CEF are considered standard adjuvant anthracycline-containing chemotherapy. 
 
Optimal dose of adjuvant anthracycline-containing chemotherapy  
Dose escalation 
Seven studies researched the effect of dose escalation of doxorubicin, cyclophosphamide and 
epirubicin as adjuvant chemotherapy [Galligioni, 2000; Levine, 2005; Henderson, 2003; Budman, 
1998; Fisher, 1997; Fisher, 1999; Piccart, 2001; FASG, 2001; Bonneterre, 2005]. In the CALGB 9344 
study, treatment with a higher than standard dose of doxorubicin (60 mg/m

2
) for 4 courses did not 

result in a better survival [Henderson, 2003]. In CALGB 8541 however, treatment with a cumulative 
dose of doxorubicin lower than 240 mg/m2 was found to be less effective [Budman, 1998]. In the 
NSABP B-22 and B-25 study, dose escalation of cyclophosphamide did not result in a better survival, 
except for the subgroup of women under 50 years with at least 4 tumour positive axillary nodes 
[Fisher, 1999]. Dose escalation of doxorubicin above a standard dose (of 60 mg/m

2
/course) did not 

result in a better clinical effect, while there did appear to be a cumulative threshold value under which 
the effectiveness decreased [Burdette-Radoux, 2003]. Three of the four studies on the effect of high-
dose epirubicin (100-120 mg/m

2
) schedules in patients with an N+/high-risk breast cancer showed a 

better survival compared to 6 courses of typical CMF and compared to epirubicin 50-60 mg/m
2
 

[Galligioni, 2000; Piccart, 2001; FASG, 2001; Bonneterre, 2005]. 
No studies have been performed in which 4-6 cycles of (F)A60C were compared with 6 cycles of 
(F)E100-120C.  
 
Dose intensification 
Many studies have looked at the principle of dose intensification [Bonadonna, 2004; Therasse, 2003; 
Fetting, 1998; Linden, 2007; Nitz, 2005; Citron, 2003; Venturini, 2005; Burnell, 2010; Moebus, 2010]. 
However, most studies did not research the pure dose-dense principle (intensification of the 
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chemotherapy dose by shortening the interval between administrations) but the doses in the two study 
arms were not identical. Two pure dose-dense studies yielded the following results. In the CALGB 
9741 study, treatment with 4 courses of AC followed by 4 courses paclitaxel in a 14-day schedule 
resulted in a better 4-year disease-free survival (82 vs 75%) and 4-years survival (92 vs 90%) than the 
same 3-weekly treatment in patients with N+ breast cancer. In the Italian study in which the effect of 6 
courses FE60C, administered with a 2- or 3-weekly interval, were compared, there was no significant 
difference in effectiveness between the two schedules [Venturini, 2005]. Two large studies were 
published recently that compared a dose-dense and intensified schedule with 3-weekly standard 
AC/EC and paclitaxel schedule [Moebus, 2010; Burnell, 2010]. The study by Burnell, conducted in 
2104, N+ and high-risk N0 patients, used the Canadian CE120F schedule as the third arm. After a 
median follow-up of 30 months, the 3-weekly AC/paclitaxel schedule was found to be inferior to both 
the intensified schedule and the Canadian CE120F schema. The 3-year disease-free survival was: 
85%, 89.5% and 90.1% respectively. The German study compared a standard 3-weekly EC/paclitaxel 
schedule with all agents given as monotherapy in a 2-weekly schedule and escalated dose; the study 
incorporated 1,284 patients with 4 or more positive lymph nodes. The 5-year disease-free survival was 
62% vs 70% (p<0.001) and the survival was 77% vs 82% (p=0.0285) respectively. In this study, an 
AML or MDS developed in 4 patients treated in the intensified arm.  
 
High-dose chemotherapy  
A number of studies have compared the effect of high-dose chemotherapy followed by stem cell 
transplantation to treatment with standard adjuvant chemotherapy. In a meta-analysis of 15 studies, 
an absolute disease-free survival advantage of 13% was reported after a median follow-up of 6 years. 
There was no survival advantage, possibly partly due to therapy-related death and an increase in the 
occurrence of acute myeloid leukaemia and MDS in some studies. In a few retrospective subgroup 
analyses, high-dose chemotherapy appeared to be mainly effective for patients with an HER-2-
negative tumour and for patients with a triple negative tumour [Rodenhuis, 2006; Tallman, 2003; 
Peters, 2005; Wilkin, 2007; Hanrahan, 2006; Zander, 2004; Leonard, 2004; Coombes, 2005; Moore, 
2007; Nieto, 2009; Farquhar, 2007]. After a follow-up of 87 months, the Dutch 4+ study shows a trend 
in the actuarial 5-year disease-free survival in favour of the high-dose arm of 4% for the entire group 
(HR 0.84; p=0.076 (two-sided)). An unplanned subgroup analysis shows a significant 5-year survival 
advantage of 7% for the patients with a tumour without HER-2-overexpression who are treated with 
high-dose chemotherapy. A second analysis in a representative sample within the HER-2-negative 
subpopulation shows a substantial 8-year survival advantage of approximately 50% for patients with 
tumours with a BRCA1-like array comparative genomic hybridisation (CGH) profile when they have 
been treated with high-dose chemotherapy compared to standard FE90C (multivariate HR 0.12; 95%CI 
0.04-0.43; 5-year recurrence-free survival 78% vs 29%), while a significant difference in (recurrence-
free) survival is seen between the two treatment arms in the patient group who have a tumour without 
a BRCA1-like CGH profile [Vollebergh, 2010]. 

6.1.2 Taxane-containing chemotherapy  
Aside from anthracyclines, taxanes (paclitaxel and docetaxel) have been found to be very effective in 
the treatment of breast cancer. Neither agent shows a clinical cross-resistance with anthracyclines. 
Results are now available for 21 trials with first-generation taxane treatment in which approximately 
35,000 women were randomised between treatment with taxane-containing and taxane-free, generally 
anthracycline-containing, chemotherapy. Studies differ in study structure, the type of taxane used, and 
the simultaneous or sequential addition of taxane to the anthracycline-containing schedule. It appears 
from a few pooled data analyses and a meta-analysis that taxane-containing adjuvant chemotherapy 
results in a small advantage in disease-free survival and survival (approximately 5 vs 3% absolute 
advantage respectively) compared to the control arm (generally an anthracycline-containing schedule) 
of the studies. This finding is independent of the type of taxane, the administration schedule, the node 
status and hormone receptor expression [Bria, 2006; de Laurentiis, 2008; Ferguson, 2007; Bedard, 
2010; Kelly, 2010]. However, the studies can be further subdivided into:  

a) studies in which the taxane-containing schedule is compared to a relatively low-dose 
anthracycline schedule (e.g. 4 AC or 6 FAC50) and  

b) studies in which the taxane-containing schedule is compared to a standard-dose 
anthracycline-containing schedule (e.g. 6 FEC90/100) in the control arm 

 
First generation taxane-containing chemotherapy compared with anthracycline-containing 
chemotherapy  
The results are available for nine first-generation taxane studies in which the taxane-containing 



 108 

schedule is compared with an anthracycline-containing schedule. There are 17,000 patients in these 
studies. The PACS 01 study included N+ patients and found a significant improvement in the five-year 
disease-free survival and survival (HR 0.82 and 0.73 respectively) after treatment with 3 courses 
FEC100 followed by 3 courses docetaxel compared to 6 courses FEC100 [Roche, 2006]. The GEICAM 
9906 trial found an improvement in the 5-year disease-free survival (HR 0.74) of N+ patients in favour 
of the group treated with 3 courses of FEC90 followed by 8-weekly administrations of paclitaxel 
compared to 6 courses FEC90 [Martin, 2008]. In the ECTO study with N0 and N+ patients, the effect of 
treatment with 4 courses doxorubicin in combination with paclitaxel followed by 4 courses CMF iv. was 
compared to the effect of 4 courses doxorubicin monotherapy prior to 4 courses CMF iv. The hazard 
ratio for disease-free survival and for survival was 0.73 (p=0.027) and 0.80 respectively after more 
than 6 years, in favour of the arm without paclitaxel [Gianni, 2009]. Both the 4-arm BIG 02-98 and 
Taxit 216 studies showed a better disease-free survival in patients with an N+ breast cancer, with a 
hazard ratio of 0.79 and 0.82 respectively for the taxane-containing study arm. The combination of 4 
courses epirubicin/cyclophosphamide followed by 4 courses docetaxel was found to provide a 
significantly better disease-free survival compared to 6 courses FEC100 or 6 courses CMF (iv day 1 
and 8 schedule) in the WGSG/AGO study [Nitz 2008]. The HeCOG 10/97 compared an 
unconventional dose-dense schedule, namely 3 courses CMF with a dose-dense schedule of 4 
courses epirubicin and 4 courses CMF. While the taxane regimen was not found to provide a 
statistically significant advantage, the study had insufficient power to show a difference in survival. In 
the GEICAM 98-05 study, TAC was found to be more effective than FAC50 after a follow-up of more 
than 6 years in high-risk N0 patients. The hazard ratio for the recurrence rate was 0.68 (p=0.01). A 
significant difference in survival has not (yet) been demonstrated (HR 0.76); however, the number of 
patients in the study who died is still very low (TAC: 26, FAC: 34) [Martin, 2010]. In two studies, the 
NCIC MA 21 and the UK TACT, no advantage was found in the addition of a taxane to a standard 
anthracycline schedule. In both studies, the anthracycline regime was superior to the typical CMF as 
has been found earlier in head-to-head comparisons (CEF and E-CMF) [Fountzilas, 2005; Burnell, 
2009; Ellis, 2007]. From the recent (as yet unpublished) meta-analysis of the EBCTCG 2010, it 
appears that the combination of a taxane- plus anthracycline-containing schedule versus the same or 
a high dose anthraycline-containing schedule results in a reduction in breast cancer mortality of 
approximately 12% (RR 0.88; p=0.00001; n=44,000). Subdivided in the anthracycline strength of the 
studies, the RR is 0.87 (p=0.001; n=11,000) if the taxane-anthracycline schedule is compared with the 
same dose anthracycline in the control arm; however, if the dose of the non-taxane arm was doubled, 
the advantage of treatment with a taxane was lost (RR=0.95±0.06, p=0.4; n=10,000). 
 
Second generation taxane studies  
The second generation taxane studies directly compare different taxane-containing regimes in order to 
determine the optimal dose and the optimal schedule and type of taxanes in the adjuvant setting. 
CALGB 9741 tested the dose-dense hypothesis (see dose intensification). There was a clear 
advantage for the experimental schedule in the 4-year disease-free survival (HR 0.80). After a follow-
up of almost 6 years, the risk of recurrence is still significantly lower in favour of the dose-dense arm, 
but the difference in survival is not significant (HR 0.85, p=0.12). The as yet unpublished BCIRG 005 
study compares the effect of 6 courses TAC with 4 courses AC followed by 4 courses docetaxel in N+ 
patients. After a follow-up of 60 months, there is no difference in (disease-free) survival between the 
two study arms [Eiermann, 2008]. 
It appears from the results of the ECOG 1199 study that the taxane schedule may be of importance. 
This study randomised almost 5,000 patients with N+ breast cancer into 4 different taxane schedules 
according to a 2-by-2 factorial design. After 4 courses adjuvant AC, patients were randomised 
between 4 courses three-weekly paclitaxel or 12 courses weekly paclitaxel, 4 courses three-weekly 
docetaxel or 12 courses weekly docetaxel. A disease-free survival advantage was found in the study 
arms in which the patients were treated with weekly paclitaxel or three-weekly docetaxel, while a 
survival advantage was only found in the arm with the weekly paclitaxel schedule [Sparano, 2008]. Six 
small (neo)adjuvant studies researched the optimal sequence of anthracyclines and taxanes 
[Cardoso, 2001; Miller, 2005; Piedbois, 2007; Puhalla, 2008; Wildiers, 2009; Earl, 2009]. In three of 
the four adjuvant studies, the relative dose intensity was found to be higher in the sequence taxane 
followed by anthracycline. A higher pCR percentage was achieved in the two neoadjuvant studies with 
the taxane followed by anthracycline schedule. Data on the effectiveness in the adjuvant setting are 
not yet known. The optimal schedule taxane/anthracycline-containing chemotherapy is not yet known 
because only preliminary results of most studies have been published. 
 
Taxane-containing, non-anthracycline-containing chemotherapy versus anthracycline-containing 
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chemotherapy 
A large randomised study compared the effectiveness of taxane-containing chemotherapy with that of 
anthracycline-containing chemotherapy [Jones, 2006]. In this study, 1,016 patients (N+ and N0) were 
randomised between treatment with 4 courses AC or 4 courses TC (docetaxel/cyclophosphamide). 
After a median follow-up of 5.5 years, there was a significantly longer disease-free survival for TC (HR 
0.67). 

6.1.3 Chemotherapy in combination with trastuzumab 
Six randomised studies have researched the value of 1-year treatment with trastuzumab as part of the 
medication-based adjuvant therapy in patients with a tumour with HER-2-overexpression [Piccart, 
2005; Romond, 2005; Smith, 2007; Slamon, 2007; Spielman, 2009; Joensuu, 2009]. In NSABP-B31, 
N+ patients were treated with 4 courses AC, followed by 4 courses paclitaxel (175 mg/m

2
/3 weeks) 

versus the same chemotherapy to which 1-year treatment with trastuzumab was added, to be started 
simultaneously with paclitaxel. In the three-arm NCCTG N9831 study, N+ (after an amendment also 
N0) patients were treated with 4 courses AC, followed by 12-weekly courses of paclitaxel (80 mg/m

2
) 

as monotherapy or in combination with weekly trastuzumab for a duration of 1 year or followed by 
weekly trastuzumab for a duration of 1 year (sequential trastuzumab). After treatment with adequate 
adjuvant chemotherapy, N0 and N+ patients were randomised for treatment with 0, 1 or 2 year 
trastuzumab in a 3-weekly schedule in the three-arm HERA study [Piccart, 2005; Smith, 2007]. In the 
three-arm BCIRG 006 study, N+ and high-risk N0 patients in arm 1 and 2 were treated with 4 courses 
AC followed by 4 courses docetaxel (AC-T) as monotherapy or in combination with trastuzumab (AC-
TH) for a duration of 1 year (weekly during chemotherapy, thereafter three-weekly). In the third arm, 
treatment consisted of 6 courses docetaxel plus carboplatin (TCH) in combination with trastuzumab for 
a duration of 1 year (weekly during chemotherapy, thereafter three-weekly [Slamon, 2011]. In the 
PACS04 study, N+ patients with a tumour with HER-2-overexpression were randomised between 
treatment with 6 courses FEC100 or epirubicin/docetaxel followed by a second randomisation between 
observation or treatment with trastuzumab for a duration of 1 year. In the FinHer study, patients were 
randomised for 3 courses docetaxel or vinorelbine followed by 3 courses FEC, in which patients with 
HER-2-overexpression were also randomised between receiving or not receiving treatment with 
trastuzumab for a duration of 9 weeks during vinorelbine or docetaxel treatment [Joensuu, 2006; 
2009]. 
 
The design and therapeutic interventions of the NSABP-B31 and NCCTG N9831 studies were so 
similar that it was decided to evaluate the studies together in relation to the arms in which the 
trastuzumab was administered simultaneously with paclitaxel [Romond, 2005] After a median follow-
up of 2.9 years, the hazard ratio for disease-free survival was 0.49 for patients treated with 
trastuzumab (p<0.0001). The 4-year disease-free survival for the trastuzumab group was 85.9% 
versus 73.1% for the control group. In the trastuzumab arm, 92.6% percent of patients were still alive 
after 4 years compared to 89.4% in the control arm. After a median follow-up of 4 years so far, a 
significant effect is seen on survival (HR 0.63; p=0.0004). In an unplanned interim analysis with still 
relatively few events, the results of the sequential trastuzumab treatment in the NCCTG N9831 study 
did not show significant advantage for the sequence 4 AC ï 4 paclitaxel ï trastuzumab compared to 4 
AC ï 4 paclitaxel with a hazard ratio of 0.87 for the 2-year disease-free survival.  
 
The first results of the HERA study concern the comparison of no trastuzumab treatment vs 1 year 
treatment with the agent. After a median follow-up of 2 years, there was a significant survival 
advantage for the trastuzumab arm with a hazard ratio for disease-free survival of 0.63 (p<0.0001) and 
0.63 for survival (p=0.0051). The three-year disease-free survival in the trastuzumab arm was 80.6% 
versus 74.3% for the control arm and the corresponding survival was 92.4% versus 89.7%. In the 
FinHer study, the three-year disease-free survival was also significantly better for the group of patients 
in the trastuzumab arm (89% vs 78%, p=0.01). There was also a trend for a better survival (96% vs 
90%, p=0.07). In the BCIRG 006 study, both trastuzumab-containing treatment arms (TCH and AC-
TH) showed a significant improvement in disease-free survival after a median follow-up of 3 years 
compared to the AC-T schedule (HR 0.67 en 0.61; p=0.0003 and p<0.0001). The 3-year disease-free 
survival was 87% for AC-TH, 86% for TCH and 81% for AC-T. There was also a significant 
improvement in survival by both TCH and AC-TH compared to AC-T (HR 0.66 and 0.59; p=0.017 and 
p=0.004). Only the PACS 04 study showed no improvement in (disease-free) survival as a result of the 
addition of trastuzumab [Spielmann, 2009]. 
It is still unclear what the most effective form of administering trastuzumab is: after or simultaneously 
with chemotherapy. There are indications that the simultaneous administration of trastuzumab with a 

http://www.boogstudycenter.nl/studie/249/hera.html
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taxane is more effective than sequential administration. This can be seen from the comparison in risk 
reductions that are better in the studies in which trastuzumab was administered in combination with a 
taxane (NSABP B-31/NCCTG N9831 and BCIRG 006). 
 
Trastuzumab with small (< 1 cm) N0 tumours with HER-2-overexpression. 
The majority of patients with stage I breast cancer have an excellent prognosis. It appears from 
multiple retrospective studies that the presence of HER-2-overexpression in this small tumour is 
associated with a clear increase in the recurrence rate [Rakkhit, 2009; Joensuu, 2003; Gonzalez-
Angulo, 2009; Curigliano, 2009; Chia, 2008; Tovey, 2009; Black, 2006; Park, 2010; Oakman, 2010; 
Amar, 2010; Burstein, 2009; Verma, 2010; Banerjee, 2010; Joerger, 2011]. However, interpretation of 
these studies is hampered by the fact that the studies differ in relation to the endpoint chosen, the 
duration in follow-up, and whether or not adjuvant systemic therapy was used. No prospective study 
has demonstrated that treatment with trastuzumab reduces the recurrence rate with these small 
tumours. In a small retrospective study in the Netherlands with a short follow-up, the 70-gene profile in 
tumours with an ER and PR of Ó 50% resulted in a small subgroup with a good prognosis despite 
HER-2-overexpression [Knauer, 2010]. The St. Gallen guideline of 2011 poses that even with the 
small T1b tumours there may be a role for treatment with trastuzumab. For this category, the National 
Comprehensive Cancer Network (NCCN) guideline of 2011 recommends considering treatment with 
chemotherapy and trastuzumab for hormone-receptor negative tumours from T1bN0. For hormone-
receptor positive tumours, the NCCN recommends treating these patients with hormonal therapy and 
trastuzumab, possibly in combination with chemotherapy. However, the treatment of these small 
tumours must be weighed up against the possible cardiotoxicity and uncertain absolute advantage 
provided by trastuzumab. 
It appears from these retrospective studies that often contain small absolute numbers of patients that 
this group of small tumours with HER-2-overexpression is heterogenous; as a rule of thumb, the 
relative risk of death after 10 years as calculated with the adjuvant-on-line programme can be 
multiplied by a factor of 2.5.  
 
Adjuvant treatment of the triple negative breast cancer 
Approximately 15-20% of the breast cancers are so-called triple negative tumours [Perez, 2010]. This 
subgroup of the breast cancer is characterised by the absence of both the ER and PR and  HER-2-
overexpression. The tumour occurs more often at a young age, is high-grade and on presentation is 
often already substantial in size and metastasised to the axillary  lymph nodes. The tumours have a 
poorer prognosis with rapid recurrences, frequent brain metastasis, and a short survival after a 
recurrence develops.Various  neoadjuvant phase II studies have found that these tumours respond 
better to standard neoadjuvant chemotherapy with anthracyclines and taxanes compared to other 
tumour types; however, if complete remission is not achieved, there is no improvement in survival 
[Parker, 2009; Tan, 2008; Wang, 2009; Hugh, 2009; Sorlie, 2009; Tan, 2009; Liedtke, 2008]. In a 
subgroup analysis of the CALGB9741 study, doxorubicin 60 mg/m

2
, cyclophosphamide 600 mg/m

2
 

and paclitaxel 175 mg/m
2
 every 2 weeks with G-CSF provided a risk reduction of 24% (95%CI 1-42%) 

in recurrence and 28% (95%CI 1-47%) in death compared to the same agents once every three 
weeks in the ER negative subgroup. The HER-2 status was left out of consideration in this analysis 
[Berry, 2006]. Research is underway on the effect of treatment with platinum analogues, intensified 
alkylating therapy, anti-tubulins, angiogenesis inhibitors and poly(ADP)ribose polymerase (PARP) 
inhibitors in this subgroup of mammary tumours. However, there is currently insufficient data to treat 
this group of breast cancers (outside a research context) different to the other types of breast cancer. 

6.1.4  Toxicity 
Secondary haematological malignancies 
Patients treated with radiotherapy, alkylating chemotherapeutic agents and topoisomerase inhibitors 
have an increased chance of developing an acute myeloid leukaemia or myelodysplasia (AML/MDS). 
In a retrospective study with the data from six NSABP studies, there was an increase in the incidence 
of AML/MDS in the AC regimens with intensified doses cyclophosphamide, in which GCS-F support 
was required (Smith, 2003). The same observation has been described by Herschman (2007) with the 
use of GCS-F with AC chemotherapy, amongst others. In a review with data from nineteen 
randomised studies, Praga (2005) concluded that the chance of developing a secondary AML/MDS 
was 0.37% with cumulative doses of Ò 720 mg/m

2
 epirubicin and Ò 6.300 mg/m

2
 cyclophosphamide. 

Higher doses resulted in a 4.97% cumulative rate of AML/MDS after 8 years. 
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The chance of developing therapy-induced leukaemia is limited with the current standard regimes, and 
the (disease-free) survival advantage resulting from adjuvant treatment of breast cancer with 
anthracyclines and cyclophosphamide is many times greater than the loss of lives through AML/MDS.  

 
Cardiotoxicity 
The formation of free radicals and oxidative stress that occurs during  treatment with anthracyclines 
can damage the heart. Anthracycline-induced cardiotoxicity is characterised by a slow progressive 
worsening in pump function without spontaneous improvement, and correlates strongly with the 
cumulative dose of anthracycline ï half the dose causes half the damage [Jensen, 2006; Johnson, 
2006]. There is also a clear increase in the sensitivity for heart damage with increasing age. The 
reduction in pump function occurs especially in the period after treatment so that monitoring of the 
ejection fraction during treatment is hardly effective. The individual sensitivity for anthracycline 
cardiotoxicity varies strongly. Shan (1996) concludes in a review that cardiac damage in some patients 
already occurs with cumulative doses of Ò 300 mg/m

2
, while other patients tolerate doses of Ó 1000 

mg/m
2
 doxorubicin. An estimated cumulative percentage of clinical heart failure of 5% was found to 

occur in the study by Swain (2003) in patients treated with 400 mg/m2 and in 26% of patients treated 
with 550 mg/m

2
 doxorubicin. In the French adjuvant study with FE100C, clinical heart failure was 

observed in 2 of the 85 patients evaluated and asymptomatic left ventricle dysfunction in 18 patients 
[Bonneterre, 2004]. Meinardi (2002) did not observe clinical heart failure in any of the 56 patients 
treated in the 4+ study in the Netherlands. However, there was abnormal systolic function in 11% of 
patients and abnormal diastolic function in 38%, two or more years after treatment with epirubicin 
doses up to 450 mg/m

2
. For the time being, the (disease-free) survival advantage for adjuvant 

treatment with anthracyclines is greater than mortality  through cardiotoxicity. However, increasing use 
of (higher-dose) anthracycline-containing chemotherapy schedules, also at a higher age, means it is 
plausible that the full extent of the problem will only  become clear in coming years and caution is 
warranted. 
 
Cardiotoxicity may also occur after   treatment with trastuzumab. This especially occurs if trastuzumab 
is administered closely together with anthracyclines. Well functioning HER-2 signalling is probably 
needed for the healing of cardiac damage induced by anthracyclines [Hudis, 2007; de Korte, 2007]. 
Trastuzumabas  monotherapy can also be cardiotoxic. Binding of trastuzumab to HER-2 receptors in 
the heart limits the response to stress. Despite strict selection of patients prior to research, 
cardiotoxicity was seen in the four large adjuvant studies in which patients were treated with both 
anthracyclines and trastuzumab. Symptomatic heart failure was observed in the HERA trial in 0.6% of 
patients treated with trastuzumab, and in the BCIRG trial in 1.6% of patients in the anthracycline-
containing arm (AC-TH) and in 0.4% in the therapy arm without anthracycline (TCH). This percentage 
was 3-4% in both American studies in which the trastuzumab was administered simultaneously with 
paclitaxel. The definition of cardiotoxicity and the associated (temporary) cessation in treatment with 
asymptomatic reduction in left ventricular ejection fraction (LVEF) was not identical in the studies, 
which makes comparison difficult. There was an asymptomatic cardiac dysfunction in the NSABPB-31 
in 34% of patients (defined as at least a one-off reduction in LVEF by Ó 10 EF points and an LVEF of < 
55%) in the group treated with trastuzumab, while at least a one-off reduction in LVEF of Ó 10 EF 
points of < 50% was observed in 7% of patients treated with trastuzumab [Suter, 2007]. 
It is unknown to what extent the cardiotoxicity of trastuzumab will be temporary. Telli (2007) outlines 
that there was still a significant reduction in LVEF in a substantial number of patients with a cardiac 
event in both the NSABP B-31 and the BCIRG studies after Ó 6 months follow-up.  
 
Conclusions  

Level 1 

Treatment with anthracycline-containing chemotherapy reduces the RR of death from 
breast cancer by approximately 38% per year for women under 50 years of age and 
approximately 20% per year for women who are 50-69 years.  
These anthracycline-containing chemotherapy schedules are more effective than CMF 
regimes and result in a significant reduction in the chance of a recurrence and death 
compared to the CMF schedule.  
 
A1 EBCTCG 2005 

 

Level 2 
Treatment with high-dose epirubicin (100-120 mg/m2) schedules in patients with an 
N+/high-risk breast cancer shows a better survival rate compared to 6 courses of typical 
CMF and compared to epirubicin 50-60 mg/m2. 
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B Piccart 2001, French epirubicin study group 2001, Bonneterre 2005 

 

Level 2 

Addition of a taxane to anthracycline-containing chemotherapy results in a better 
(disease-free) survival of patients in early stage breast cancer. 
Improvement in (disease-free) survival with addition of a taxane to anthracycline-
containing chemotherapy has been demonstrated in patients with N+ and N0 breast 
cancer. Subgroups cannot be distinguished (ER status, HER-2 status) in which this 
treatment has a more or less pronounced effect. 
 
B Henderson 2003, Buzdar 2002, Mamounas 2005, Roché 2006, Martin 2005, 

Gianni 2005, Goldstein 2005, Martin 2010 

 

Level 1 

Studies (NSABP-B31, NCCTG N9831, HERA, BCIRG 006) that have researched the 
value of 1-year treatment with trastuzumab as part of systemic adjuvant therapy in 
patients with a tumour with HER-2-overexpression, all show a significant reduction in the 
risk of recurrence and death. 
 
A2 Romond 2005, Smith 2007, Slamon 2011  

 

Level 3 

It has been demonstrated in multiple retrospective studies that the presence of HER-2-
overexpression in small tumours (< 1 cm) is associated with a clear increase in the 
chance of recurrence. 
 
C Rakkhit 2009, Joensuu 2003, Gonzalez-Angulo 2009, Curigliano 2009, Chia 

2008, Tovey 2009, Black 2006, Park 2010, Oakman 2010, Amar 2010, Burstein 
2009, Verma 2010, Banerjee 2010, Joerger 2011 

6.2 Hormonal therapy 

6.2.1 Suppression of ovarian function 
The EBCTCG-meta-analysis of 2005 analysed the effect of inactivating or suppressing ovarian 
function in 8,000 women under 50 years of age with a hormone-positive breast cancer. Suppressing 
the ovarian function was found to have a favourable effect on both locoregional control and total 
survival, although the authors indicate that the result is less substantial than that found in earlier 
analyses. The recurrence percentage after 15 years was 47.5% for women with oophorectomy 
compared to 51.6% for the control group (p=0.00001), and the mortality 40.3% compared to 43.5% for 
the control group (p=0.004). 
 
However, retrospective analyses of different studies suggest that patients experiencing amenorrhoea 
after treatment with chemotherapy have a better (disease-free) survival than patients who continue to 
menstruate after chemotherapy [Davidson, 2001; Pagani, 1998; del Mastro, 1997]. This data has 
increased the interest in oophorectomy. A few large randomised studies have researched the 
effectiveness of chemotherapy plus inactivating ovarian function (either in or not in combination with 
tamoxifen) compared to the effect of chemotherapy only [Davidson, 1999; Baum, 2001; IBCSG, 2003; 
Baum, 2003]. 
 
A recent meta-analysis studied the effect of treating premenopausal patients with hormone-positive 
breast cancer using LHRH agonists, administered as monotherapy or in combination treatments 
[LHRH-agonists in Early Breast Cancer Overview Group, 2007], in which the LHRH agonist was 
administered after chemotherapy for a duration of 2-5 years. 
 
The combination of an LHRH agonist plus tamoxifen as the only systemic therapy compared to no 
treatment resulted in a reduction in the recurrence rate of 58.4% (p<0.0001) and death rate of 46.6% 
(p=0.04) after a recurrence. When treatment with an LHRH agonist with or without tamoxifen was 
compared to treatment with chemotherapy (mainly CMF regimes), no significant difference was found 
in effectiveness.  
 
Addition of an LHRH agonist to tamoxifen (n=1,013), to chemotherapy (n=2,376) or to chemotherapy 
plus tamoxifen (n=365), did show a trend in reduction in the chance of recurrence and death, although 
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the differences were not significant. Combined analysis of the last two groups (n=2,741) did show a 
significant reduction of 12.2% (p=0.04) in recurrence and a reduction of 15.0% (p=0.04) in mortality 
after recurrence. 
 
Addition of the combination of an LHRH agonist plus tamoxifen to treatment with chemotherapy 
compared to treatment with chemotherapy only, did show a reduction in the chance of recurrence of 
26.7% (p=0.001) and a reduction in the mortality after recurrence of 24.4% (p=0.01). Combined 
analysis of the effect of adding an LHRH agonist to tamoxifen, chemotherapy or the combination of 
both modalities resulted in a reduction in the recurrence rate of 12.7% (p=0.02) and of 15.1% (p=0.03) 
in death rate after an earlier recurrence. The abovementioned analyses were also performed 
separately for different age groups. The greatest reduction in the risk of recurrence following treatment 
with an LHRH agonist after chemotherapy (with or without tamoxifen) was found in women of 35 years 
and younger (HR 0.66); the effect was still significant in the group to 40 years of age (HR 0.77), but 
was no longer significant in women over 40 years. While the advantage provided by the addition of an 
LHRH agonist to chemotherapy was identical regardless of tamoxifen administration, so few patients 
were treated in studies in which tamoxifen was administered in both arms that a pronouncement 
cannot be made yet regarding the extent of the advantage due to addition of an LHRH agonist in this 
context. It must also be taken into consideration that CMF chemotherapy was administered in most 
studies, a regime in which a high percentage of women experienced amenorrhoea (increasing with 
age), so that the effect of the LHRH agonist added may have been influenced.  

6.2.2 Tamoxifen  
In the meta-analysis published by the EBCTCG in 2005, it was found that 1-2 years of treatment with 
tamoxifen compared to no treatment provided an advantage with a hazard ratio of 0.79 (SE=0.02) in 
relation to locoregional control (5.8% recurrences per year vs 7.1%). These results were even more 
pronounced after 5 years of treatment with tamoxifen: HR 0.69 (SE=0.03), i.e. recurrences in the 
tamoxifen groups were 3.2% vs 4.5% in the control groups. 
 
The figures are comparable for total survival. The mortality rate after 1-2 years in the tamoxifen group 
was lower than that in the control groups (33.6% vs 37.7%; HR 0.85 (SE=0.02). Results are more 
favourable after treatment with tamoxifen for 5 years. The hazard ratio in favour of tamoxifen is then 
0.76 (SE=0.03). Results over fifteen years have also become available. The recurrence percentage 
after 15 years was 33.2%, while this was 45.0% in the control groups for women with oestrogen-
receptor positive tumours (p<0.00001). These differences were also found for the mortality rate: after 
15 years, the mortality rate in all tamoxifen groups together was 25.6% versus 34.8% in the control 
groups (p<0.00001). For all subgroups (with different doses tamoxifen, age, menopausal status, node 
status, presence or absence of toxicity and different chemotherapy combinations), it was shown that 
there is an advantage to tamoxifen treatment. 
 
The absolute advantage is of course dependent on the absolute risk of recurrence. The 5-year survival 
advantage for node-negative (N0) low-risk patients is 3.7%, for N0 with intermediate risk 7%, for high-
risk and node-positive (N+) patients 12%. The effect of tamoxifen with an ER-negative but PgR-
positive breast cancer has only been studied in a small group of patients. There is an advantage in 
this category, but it is limited. The advantage of adjuvant tamoxifen with an ER-, PgR-breast cancer is 
limited to halving the chance of contralateral breast cancer. 

6.2.3 Aromatase inhibitors  
The effect of treatment with aromatase inhibitors has not yet been incorporated in the meta-analysis 
published by the EBCTCG in 2005, but it has been in the meta-analysis performed in 2006. 
Systematic reviews were published in 2004 and 2007 concerning the role of aromatase inhibitors in 
the treatment of postmenopausal women with breast cancer [Choueiri, 2004; Eisen, 2007]. This review 
analysed the characteristics of anastrozole, letrozole and exemestane in the different phases of breast 
cancer. Three types of adjuvant studies have been conducted with aromatase inhibitors:  

a) comparative studies in which tamoxifen is compared with an aromatase inhibitor after 
locoregional treatment and adjuvant chemotherapy, both administered for a duration of 5 
years, also called upfront studies;  

b) sequential studies in which treatment with 2-3 years tamoxifen, followed by 3-2 years of an 
aromatase inhibitor, or an aromatase inhibitor for a duration of 2 years followed by 3 years of 
tamoxifen is compared with five years of tamoxifen or five years of an aromatase inhibitor;  
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c) extension studies that research if continuing treatment with an aromatase inhibitor after 5 
years of tamoxifen use provides a positive contribution to the recurrence-free period and 
survival  

Studies with extended hormonal therapy after 5 years of an aromatase inhibitor or after a sequence of 
tamoxifen followed by an aromatase inhibitor are in progress and have yielded insufficient data for 
application outside a research context. 
 
Up-front studies  
There are three upfront studies worldwide: the Anastrozole, Tamoxifen, Alone or in Combination 
(ATAC) trial began with three treatment arms. However, inclusion in the combination arm was ceased 
after the first interim analysis because no advantage was seen compared to tamoxifen monotherapy, 
while an advantage was observed for anastrozole.  
The second double-blind study was organised by the Breast International Group, the BIG 1/98 study, 
and had four treatment arms: 5 years of tamoxifen, 5 years of letrozole, 2 years sequential tamoxifen 
Ą 3 years of letrozole or 2 years of letrozole Ą 3 years of tamoxifen. Both studies show an advantage 
for aromatase inhibitors in relation to disease-free survival (ATAC HR 0.86; 95%CI 0.78-0.95, 
p=0.003; BIG 1-98 HR 0.88; CI:0.78-0.99, p=0.03) but (as yet) no survival advantage after a median 
follow-up of 120 and 76 months respectively [Howell, 2005; ATAC, 2008; Cuzick, 2010; Thurliman, 
2005; BIG 1-98, 2009].  
In the BIG 1-98 study, neither of the two sequential arms showed a significant difference with 5 years 
of letrozole (HR 1.05 (95%CI 0.84-1.32) for tamoxifen/letrozole versus letrozole and 0.96 (95%CI 
0.76-1.21) for letrozole/tamoxifen versus letrozole respectively). An advantage was mainly seen in the 
ATAC study in patients who had not received chemotherapy and patients with negative axillary nodes. 
The opposite was observed in the BIG 1-98 study. In an unplanned, retrospective analysis of PA 
specimens from 1,792 patients from the ATAC study (30% of the total number), no preferential 
advantage for anastrozole could be determined in patients with an ER+PgR- breast cancer or with a 
breast cancer with HER-2-overexpression [Dowsett, 2006]. In the BIG 1-98 study, letrozole prevented 
an early recurrence in patients with unfavourable prognostic characteristics, in which no single 
unfavourable prognostic factor was predictive of the effect of letrozole [Mauriac, 2007]. 
The third upfront study was conducted in Austria with premenopausal women who were all treated 
with an LHRH agonist for three years, in which patients were randomised between 3 years of 
tamoxifen (n=900) or 3 years of anastrozole (n=903). In addition, a second randomisation was 
conducted with and without intravenous zoledronate every 6 months [ABCSG-12, 2009]. After a 
median follow-up of 47.8 months, there was no difference in disease-free survival between patients 
treated with tamoxifen or anastrozole (HR 1.10; 95%CI 0.70-1.53). However, there was a significant 
difference between patients who had and had not been treated with zoledronate [Gnant, 2009]. 
 
Sequential studies 
There are two types of sequential studies. Firstly, studies in which patients who had received 
tamoxifen for 2-3 years were randomised between continuing tamoxifen or treatment with an 
aromatase inhibitor for a total duration of 5 years. A selection occurred here, because only those 
patients who were still disease-free after 2-3 years of tamoxifen were included in the study. The 
Intergroup Exemestane Study (IES), the Italian Tamoxifen Anastrozole (ITA) study, and the Arimidex 
Nolvadex 95 (ARNO95) study belong to this type of sequential study. 
All studies showed an improvement in the disease-free survival for sequential therapy: HR 0.75 
(95%CI 0.65-0.87) after a median follow-up of 58 months in the IES [Coombes, 2006; Coombes, 
2007], HR 0.35 (95%CI 0.18-0.68) after a median follow-up of 36 months in the ITA study [Boccardo, 
2005] and HR 0.53 (95%CI 0.28-0.99) in the ARNO-95 [Kaufmann, 2007]. 
In the IES, a survival advantage was reported for 4,724 patients after omitting 122 patients with 
negative hormone receptors: HR 0.83 (95%CI 0.69-1.00, p=0.05). A survival advantage was also 
found in the ARNO95 study [Kaufmann, 2007]. 
 
In the second type of sequential study, patients at the start of adjuvant hormonal therapy are 
randomised between monotherapy (with tamoxifen or an aromatase inhibitor) or sequential therapy 
(with tamoxifen and subsequently an aromatase inhibitor or the other way around). The sequential 
arms of the BIG 1-98 study, the ABCSG-8 study and the Tamoxifen Exemestane Adjuvant Multicenter 
(TEAM) study are such a sequential study. 
In the ABCSG-8 study, there was an almost significant advantage in disease-free survival between the 
patients treated 2 years with tamoxifen followed by 3 years of anastrozole (n=1,865) versus 5 years of 
tamoxifen (n=1,849); (HR 0.85; 95%CI 0.71-1.01; p=0.067) while a significant survival advantage was 

http://www.boogstudycenter.nl/studie/251/team.html
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observed; (HR 0,78; 95%CI 0,62-0,98, p=0,032) [Jakesz, 2008]. A meta-analysis of sequential trials in 
which 5 years of tamoxifen was compared to the sequential tamoxifen aromatase inhibitor, showed a 
survival advantage for sequential treatment [Dowsett, 2010]. 
No difference was found in disease-free survival and total survival in the TEAM study after a median 
follow-up of 61 months between patients who were treated with exemestane (n=4,868) or with a 
sequential treatment of 2.5-3 years tamoxifen followed by 2.5-2 years exemestane (n=4,898); (HR 
0.97, 95%CI 0.88-1.08) [vd Velde, 2011]. There was also no difference in disease-free survival 
between exemestane and tamoxifen in this study after 2.75 years, although there was a significant 
advantage over time in distant metastasis in favour of exemestane. After a median follow-up of 5.3 
years, a survival advantage was found in favour of IFN-a, but the difference was no longer significant 
after 5 years. So far it has not been possible to identify a subgroup that benefits from the use of an 
aromatase inhibitor from the very start. 
 
Extension studies 
The extension studies are the Mammary-17 (MA-17), the ABCSG-6A study and the NSABP B-33 
study. The MA-17 randomised between letrozole or placebo after 5 years of tamoxifen and was ended 
prematurely because the absolute difference in disease-free survival between both arms was 
significantly (4.7%) in favour of treatment with letrozole [Goss, 2003]. Patients from the placebo group 
could subsequently choose treatment with letrozole; of these, 1,579 (73%) of the 2,268 patients who 
were disease-free made use of this option [Goss, 2008]. Patients who still chose letrozole treatment 
were generally somewhat younger, more commonly had axillary metastases during primary treatment 
and had received adjuvant chemotherapy more often in comparison to the 804 patients who did not 
end up choosing treatment with letrozole. After a median follow-up of 5.3 years, there was an 
advantage for the group who was still treated with letrozole (median time after tamoxifen of 2.8 years) 
compared to the group who did not choose to do so, both in disease-free survival (HR 0.37; 95%CI 
0.23-0.61; p<0.0001) and distant disease-free survival (HR 0.39; 95%CI 0.20-0.74; p=0.004). The 
ABCSG-6A study and the NSABP B-33 study also showed an advantage for anastrozole after 5 years 
tamoxifen [Jakesz, 2007] (HR for disease-free survival 0.62; 95%CI 0.40-0.96; p=0.031) and 2 years 
exemestane after 5 years of tamoxifen respectively [Mamounas, 2006].  
 
Side-effects of hormonal therapy 
While the most important side-effects of tamoxifen are thrombo-embolic complications and a slight 
increase in the risk of developing endometrial carcinoma, the side effects of aromatase inhibitors are 
mostly complaints of the postural and musculoskeletal system. Aromatase inhibitors may cause 
irritating arthralgias, probably as a result of minor fluid accumulation in joints and tendon sheaths. In 
addition, osteoporosis or osteopaenia may develop due to the extremely low level of oestrogen. As a 
result, the incidence of osteoporotic fractures increases during use of aromatase inhibitors. Monitoring 
bone density and possible treatment of osteopaenia and osteoporosis consisting of a healthy lifestyle, 
taking sufficient calcium and vitamin D and a bisphosphonates (if required) is therefore indicated (see 
Chapter 12). Some studies with aromatase inhibitors have also reported an increase in the incidence 
of cardiovascular complications. However, the absolute percentages are low and often not significantly 
different than with tamoxifen treatment, for example. 
 
Conclusions 
 

Level 1 

Adjuvant treatment with five years of tamoxifen has a favourable influence on the five- 
and fifteen-year survival of women with a hormone positive, stage I or II breast cancer. 
Locoregional control also improves as a result of treatment.  
 
A1 EBCTCG 2005 

 

Level 1 

Adjuvant treatment with 2-3 years tamoxifen followed by 3-2 years of an aromatase 
inhibitor, or the reverse order (a total treatment duration of five years) provides a better 
disease-free survival and total survival than treatment with only five years of tamoxifen, 
in postmenopausal women with a hormone-positive, stage I or II breast cancer. 
 
A1 Coombes 2006, Coombes 2007, Boccardo 2005, Jackesz 2005,Jackesz 2008, 
Choueri 2004, Kaufmann 2007, Dowsett 2010 

 

Level 1 Adjuvant treatment with an aromatase inhibitor for a duration of 5 years leads to a better 
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disease-free survival than 5 years of treatment with tamoxifen, in postmenopausal 
women with an HR+ stage I or II breast cancer. 
 
A1 Howell 2005, BIG 1-98 2005, Mouridsen 2009, ATAC 2008, Cuzick 2010 

 

Level 3 

Adjuvant treatment for a duration of 3 years with an LHRH agonist in combination with 
an aromatase inhibitor does not lead to a difference in disease-free survival compared to 
treatment with an LHRH agonist in combination with tamoxifen in premenopausal 
women. 
 
A2 Gnant 2009 

 

Level 1 

Adjuvant inactivation or suppression of ovarian function (through surgery, radiotherapy 
or LHRH agonists) improves the locoregional control and total survival in premenopausal 
women with a hormone-positive stage I or II breast cancer.  
 
A1 EBCTCG 2005 

 

Level 1 

Addition of an LHRH agonist to tamoxifen, chemotherapy or the combination of both 
modalities results in a better disease-free survival in premenopausal women with 
hormone-positive stage I or II breast cancer. 
 
The largest reduction in the risk of a recurrence due to treatment with an LHRH agonist 
after chemotherapy (with or without addition of tamoxifen) is found in women under 40 
years of age. 
 
A1 LHRH-agonists in Early Breast Cancer Overview Group 2007 

 

Level 1 

Extended adjuvant hormonal therapy with an aromatase inhibitor after five years of 
tamoxifen in postmenopausal women with a hormone-positive stage I or II breast cancer, 
only has a favourable influence on the disease-free survival and total survival in patients 
with axillary node metastases. 
 
A1 Goss 2003, Mamounas 2006, Jakesz 2007 

 
Remaining considerations 
The studies mentioned on the effects of adjuvant hormonal therapy (including chemotherapy-induced 
loss of ovarian function) found that such treatment lead to a significant reduction in the chance of 
contralateral hormone-positive breast cancer (relative reduction in the chance of 30 to 70 %) 
[EBCTCG, 2005; Bertelsen, 2008]. 
 
In premenopausal patients with a hormone-sensitive breast cancer, inactivation of the ovarian function 
in combination with tamoxifen is an acceptable alternative if treatment with chemotherapy is not 
desirable (on medical grounds) or if the patient declines chemotherapy. 
There is insufficient data indicating that variants in the CYP2D6 genotype influence the action of 
tamoxifen. It is therefore not recommended that the CYP2D6 genotype is determined outside of a 
research context. 
 
Strong CYP2D6 inhibitors should be avoided in the use of tamoxifen. If an antidepressant is still 
desired, a drug should be chosen with as little inhibitory effect on CYP2D6 as possible. For selective 
serotonin reuptake inhibitors this concerns venlafaxine, escilatropam and mirtazapine [Sideras, 2010]. 
 
The physician informs the patient about the possibilities regarding the choice of hormonal adjuvant 
treatment, taking the risk profile, types of hormonal treatments (upfront aromatase inhibitor versus 
sequential), side effects and the possibility of preventing osteoporosis into account. The physician and 
patient make a choice together. 
The advantage of chemotherapy is especially limited in older patients with a (small) N0 tumour. If a 
second generation schedule is not possible due to comorbidity, Adjuvant! (AOL) may help in the 
decision to recommend hormonal therapy only in this category of patients. 
 

http://www.adjuvantonline.com/index.jsp
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GENERAL recommendations (chemotherapy, endocrine therapy and trastuzumab) 
The contribution of chemotherapy to (disease-free) survival advantage is limited in elderly patients 
with an ER+/low-stage breast cancer, especially if a second generation chemotherapy schedule is not 
possible due to comorbidity. With such dilemmas, Adjuvant Online may help in recommending only 
hormonal therapy for this category of patients. 
 
Chemotherapy 

Adjuvant chemotherapy for N +/high-risk N0 patients with a tumour without HER-2-
overexpression may consist of:  
 
Third generation schedules:  

¶ 6 courses of TAC 

¶ 3 courses of FE100C followed by 3 courses of docetaxel three weekly 

¶ 4 courses AC followed by 12 courses paclitaxel weekly 

¶ 4 courses of AC followed by 4 courses of docetaxel three weekly 
 
If a third generation schedule is not desired, treatment with a second generation schedule 
consisting of 4 courses of TdocetaxelC or a first-generation schedule consisting of 4 courses of AC or 
6 courses of classic CMF may be considered. 

 
Adjuvant chemotherapy in patients with a tumour with HER-2-overexpression may consist of:  
 

4 courses of AC chemotherapy followed by 4 courses three weekly docetaxel or weekly 
administrations of paclitaxel; both in combination with trastuzumab. After completing 
chemotherapy, trastuzumab treatment is continued to a total treatment duration of 1 year.  
 
Note: Patients with a tumour size Ó T1b (0.5-1.0 cm) with HER-2-overexpression, may also be 
eligible for the abovementioned treatment. Other tumour characteristics, toxicity and an as yet 
uncertain effectiveness should be weighed up against each other. 
 
Given the possible cardiotoxicity of anthracyclines and trastuzumab (the chance increases with 
age), LVEF should be checked before starting chemotherapy and before starting trastuzumab and 
subsequently every 3 months until trastuzumab therapy has ended.  
 
Treatment with trastuzumab is sensible if the LVEF Ó 50- 55% before the start of trastuzumab 
treatment and if the LVEF Ó 50% during therapy, and has not reduced by more than 10 EF points 
from the start value. 

Hormonal therapy 
Hormonal therapy in postmenopausal women with positive hormone receptor may consist of: 

 
A sequential treatment with two to three years of tamoxifen followed by three to four years of an 
aromatase inhibitor (or the reverse order) or an aromatase inhibitor for 5 years.  
If there is a contraindication for one of the two drugs, treatment with the other drug for 5 years is an 
alternative.  
 
If bothersome arthralgias occur as a side effect of an aromatase inhibitor, another type of 
aromatase inhibitor may be tried or treatment with tamoxifen may be given.  
There is no particular preference for one of the three registered aromatase inhibitors in the 
Netherlands. 
 
Continued treatment with an aromatase inhibitor after five years is only advised after 5 years of 
tamoxifen plus if there is an increased risk of a recurrence after 5 years. This especially applies to 
patients with axillary node metastases on primary diagnosis. The optimal duration of this extended 
hormonal therapy is unknown. A minimum treatment duration of 2 to 3 years is recommended: 

 
Hormonal therapy in premenopausal women with a hormone-sensitive breast cancer consists 
of: 
 

¶ tamoxifen for 5 years or  

¶ the combination of 5 years of tamoxifen with oophorectomy with an LHRH agonist for (2 to) 5 






























































































































