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Abstract

Background
Female breast cancer patients with a BRCA1/2 mutation have an increased risk of contra-
lateral breast cancer. We investigated the effect of rapid genetic counselling and testing 
(RGCT) on choice of surgery.

Patients and methods
Newly diagnosed breast cancer patients with at least a 10% risk of a BRCA1/2 mutation 
were randomized to an intervention group (offer of RGCT) or a control group (usual care) 
(ratio 2:1). Primary study outcomes were uptake of direct bilateral mastectomy (BLM) and 
delayed contralateral prophylactic mastectomy (CPM). 
 
Results
Between 2008 and 2010, we recruited 265 women. Based on intention-to-treat analyses, 
no significant group differences were observed in percentage of patients opting for a direct 
BLM (14.6% for the RGCT group versus 9.2% for the control group; OR 2.31; CI 0.92-5.81; 
p=0.08) or for a delayed CPM (4.5% for the RGCT group versus 5.7% for the control group; 
OR 0.89; CI 0.27-2.90; p=0.84). Per-protocol analysis indicated that patients who received 
DNA test results before surgery (59/178 women in the RGCT group) opted for direct BLM 
significantly more often than patients who received usual care (22% versus 9.2%; OR 3.09, 
CI 1.15-8.31, p=0.03).

Interpretation
Although the large majority of patients in the intervention group underwent rapid genetic 
counselling, only a minority received DNA test results before surgery. This may explain 
why offering RGCT yielded only marginally significant differences in uptake of BLM. Since 
patients who received DNA test results before surgery were more likely to undergo BLM, 
we hypothesize that when DNA test results are made routinely available pre-surgery, they 
will play a more significant role in surgical treatment decisions.
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Introduction

A substantial minority of breast cancer patients are at risk of having a hereditary form of 
the disease because of their age at diagnosis and/or family history, and therefore have an 
indication for genetic counselling and testing. In a study by Schlich-Bakker et al., approxi-
mately 15% of newly diagnosed breast cancer patients was eligible for genetic counselling 
and testing [1]. Of all breast cancer patients, 2% to 5% carry a BRCA1 or BRCA2 gene muta-
tion [1-4]. Breast cancer patients carrying a BRCA1/2 mutation have an increased risk of up 
to 60% of developing a second primary breast cancer and up to a 60% increased risk of 
developing ovarian cancer [5-7]. Because of these increased risks, some women opt for 
preventive surgery in addition to their breast cancer treatment [8,9]. Bilateral mastectomy 
(BLM) and delayed contralateral prophylactic mastectomy (CPM) reduce significantly the 
risk of developing contralateral breast cancer, although there is inconsistent evidence of 
the effect on breast cancer-specific and overall mortality [10-12].

The timing of preventive surgery may depend, in part, on the timing of genetic testing 
and patients’ age [13]. Women who receive information on their carrier status before 
or around the time of their breast cancer diagnosis can incorporate this knowledge into 
decisions on primary surgical treatment [8,14]. If proven to be a BRCA1/2 mutation carrier, 
these women may opt for an immediate bilateral mastectomy. This would spare them an 
additional surgery and radiotherapy [15].

In current practice, breast cancer patients with a high risk of having hereditary breast 
cancer usually receive genetic counselling and testing (GCT) after completing their breast 
cancer treatment [16-19]. However, it is now possible to generate DNA test results quite 
rapidly. In the United States, where commercial DNA testing is available, test results are 
available within 2 weeks. In countries of Western Europe, where DNA testing is typically car-
ried out on a non-commercial basis, test results are available within 4 weeks, if necessary. 
This provides a window of opportunity for DNA test results to guide the choice of surgery. 
We performed a randomized controlled trial to determine the uptake of rapid genetic 
counselling and testing (RGCT) among newly diagnosed, high risk breast cancer patients, 
the impact of the offer of RGCT on the choice of (primary and delayed) surgical treatment 
(specifically on the uptake of direct bilateral mastectomy), and the impact of the offer of 
RGCT on psychological distress. This latter outcome will be addressed in a subsequent 
report. We hypothesized that women who undergo RGCT will choose significantly more 
often for a direct bilateral mastectomy or delayed contralateral prophylactic mastectomy 
than women who receive usual care. 
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Patients and Methods

Trial design and participants
Participants in this multicenter, randomized controlled trial were recruited from one uni-
versity medical center, one specialized oncology hospital and ten community hospitals in 
the Netherlands between November, 2008 and December, 2010. Eligible women were 
newly diagnosed with primary breast cancer (invasive or DCIS) and had not yet undergone 
surgical treatment. They had to have at least an approximate 10% risk of carrying a BRCA1 
or BRCA2 gene mutation according to Dutch guidelines [20,21]. The appendix provides 
the full set of inclusion criteria. 

Women were excluded if they were younger than 18 years, had evidence of distant meta-
static disease, lacked basic fluency in Dutch, or had previously undergone genetic testing 
for the BRCA1/2 genes. The study was approved by the institutional review board of all par-
ticipating hospitals and all participants gave written informed consent before participating. 

Randomization and masking
Two-thirds of patients were allocated to the intervention group and one-third to the usual 
care control group. Randomization was computerized and stratified by hospital, blocked 
per 9 cases [22,23]. Given the nature of the intervention, masking of participants (surgeons 
and patients) to treatment allocation was not possible. 

Procedures
Detailed procedures of the trial have been reported previously [23]. Briefly, all patients 
were recruited as soon as possible after their breast cancer was diagnosed. Patients in the 
intervention group (offer of RGCT) received an appointment with a clinical geneticist within 
5 workdays after recruitment. DNA testing was offered to all of these women, but the 
rapidity with which the test results were made available varied. Rapid DNA testing (results 
available within 4 weeks) was offered to women whose surgery was scheduled to take 
place soon and whose genetic status could influence the choice of primary therapy (breast 
conserving therapy or (bilateral) mastectomy). Semi-rapid DNA testing (results available 
between 4 weeks and 4 months) was offered to women who had more time until surgery 
(e.g. because of neo-adjuvant chemotherapeutic treatment), or who did not want to delay 
their scheduled, primary surgery. Finally, routine DNA testing (results available after 4 or 
more months) was offered to women whose treatment decisions would not be influenced 
by carrier status. Hence, all patients received rapid genetic counselling, with the option of 
rapid DNA testing. Since the Dutch quality of care guidelines prescribe surgical treatment 
within three weeks of diagnosis, in the most favorable situation, RGCT would require a 
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delay of 1-2 weeks if the patient would want to wait for test results [24]. All participating 
hospitals agreed to provide such a delay, if requested.

Patients in the control group received usual care. They could be referred to a clinical 
geneticist by their treating physician at any time, including pre-surgically. However, as in 
current practice, if genetic counselling and testing was offered, this was typically after the 
primary treatment had been completed. 

All participants were asked to complete questionnaires at three points in time: prior to 
randomization by telephone interview, and at 6 and 12 months follow-up by mail. Details 
of the study procedures and questionnaire content have been published elsewhere [23]. 
Since the questionnaires assessed primarily psychosocial issues, they will not be discussed 
further here. 

Sociodemographic and clinical data 
Patients’ sociodemographic characteristics were obtained via the baseline questionnaire. 
Clinical information, including tumor and treatment characteristics, were abstracted from 
the medical records.

Primary outcomes were the uptake of RGCT, the percentage of women choosing for a 
direct bilateral mastectomy (BLM), and the percentage of women choosing for a delayed 
contralateral prophylactic mastectomy (CPM). Delayed CPM was defined as removal of 
the contralateral breast if the first surgery was a mastectomy, or removal of both breasts 
if the first surgery was a lumpectomy, within one year after diagnosis.  

Statistical analyses
Comparisons of background characteristics of the intervention and control groups were 
performed using a Student’s t-test or a chi-square test. The primary statistical analysis was 
conducted on an intention-to-treat basis. Multiple logistic regression analysis was used 
to test group differences in the uptake of BLM and delayed CPM. Because a significant 
difference between groups was observed in the percentage of women with a current 
diagnosis of bilateral breast cancer, this variable was used as a covariate throughout the 
analysis. A detailed power analysis is presented elsewhere [23].  

Additional subgroup analyses included only women with unilateral breast cancer. This 
was done because a BLM in women with bilateral breast cancer may have a bilaterally 
therapeutic intent, in contrast to the preventive intention in women with unilateral breast 
cancer. As no statistically significant differences in background characteristics were 
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observed between the intervention and the control group when restricted to this subset 
of women, group differences in the uptake of BLM and delayed CPM were analyzed with 
the chi-square statistic. 

Finally, although the trial protocol did not specify that the results had to be made available 
prior to surgery, we performed a per protocol analysis to compare the uptake of BLM 
among women in the RGCT group who actually received their DNA results prior to surgery 
with the control group. We used multiple logistic regression analysis with education as a 
covariate to adjust for group differences on this latter variable, as in this subset of women 
there was a significant difference between groups on education.

Outcomes are expressed as group differences in the percentage of patients undergoing a 
BLM or a delayed CPM, as well as odds ratios and confidence intervals. A two-tailed p-value 
of < 0.05 was considered statistically significant.

For all analyses, SPSS Statistics version 20 was used.

Role of the funding source
The financial sponsor of the study had no role in the study design, data collection, data 
analysis, data interpretation, or writing of the report. 
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Results

Participants
Between November, 2008 and December, 2010, we invited 352 women to participate in 
the study, of whom 80 declined and one withdrew consent at follow-up. Additionally, 6 
patients, who were randomly assigned, were subsequently determined not to have met 
inclusion criteria. In total, 265 women were included in the current analysis, of whom 
178 were allocated to the intervention group and 87 to the control group (figure 1). Of all 
participants, 129 (48.7%) were recruited in the university medical centre or specialized 
oncology hospital, and 136 (51.3%) in community hospitals. The median time between 
breast cancer diagnosis and completing the baseline questionnaire, followed by random-
ization, was eight days (range = 0 to 71 days, including women undergoing neo-adjuvant 
chemotherapy or requesting a second opinion). 

352 patients requested to 
participate 

80 patients declined to participate 

   5 not meeting inclusion criteria 
   1 withdrew consent without permission for 

use of data 

Intervention group: offer of RGCT (n=184) 

   1 not meeting inclusion criteria 

Control group: usual care (n=88) 
 

Allocation 

Follow-up 

272 patients randomised 

TIME-trial enrollment 

87 analysed 178 analysed 

Analysis 

Figure 1 Study profile / CONSORT diagram
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The only baseline characteristic for which, unexpectedly, a significant between group dif-
ference was observed (table 1) was percentage of patients diagnosed with bilateral breast 
cancer (2.8% and 9.2% in the intervention and control group, respectively; p=0.02). 

Genetic counselling and testing
All but one woman in the intervention group underwent genetic counselling within one 
year after diagnosis. The median time between randomization and the first genetic coun-
selling consultation was 4 days (range = 0 to 374 days). Six women (3.4%) did not have a 
DNA test. One hundred seventy-one women in the intervention group underwent genetic 
testing, of whom 71 (39.9% of 178) had a rapid DNA test (median time from first coun-
selling consultation to test result disclosure = 36 days, range 15 to 82 days), 38 (21.3%) 
a semi-rapid DNA test (median time = 61 days, range 26 to 113 days), and 50 (28.1%) a 
routine DNA test (median time = 137.5 days, range 36 to 302 days). Fifty-nine women (33%) 
actually received their results prior to first surgery. Twelve women (3.7%) underwent DNA 
testing at a subsequent consultation. Seventeen (9.9%) pathogenic mutations were found 
(8 BRCA1 mutations and 9 BRCA2 mutations). 

In the control group, 62 women (71.3%) underwent genetic counselling within one year 
after diagnosis and 54 women had DNA testing. Ten of these patients requested rapid 
genetic testing and 5 mutations (9.3%) were found, all BRCA1. Further results of genetic 
counselling and testing are described in table 2.

Women reported various reasons for not undergoing DNA testing. Some women wanted 
more time to consider this option. Others had relatives who had previously undergone 
testing without finding a mutation, and thus felt less compelled to do so themselves. 
Still other women chose not to undergo testing because, although they themselves had 
developed breast cancer at a relatively young age (fulfilling criteria for testing eligibility), 
they did not have any relatives affected with breast or ovarian cancer.

Surgical treatment (table 3)
Intention-to-treat analyses
Results of the intention-to-treat analyses indicated that patients who were routinely 
offered RGCT opted for a direct BLM more often than women in the control group, but 
this difference did not reach conventional levels of statistical significance (14.6% for the 
RGCT group versus 9.2% for the control group, odds ratio 2.31, confidence interval 0.92 to 
5.81, p=0.08). No significant difference was observed between the RGCT and the control 
group in the percentage of women undergoing delayed CPM (4.5% versus 5.7%, odds ratio 
0.89, confidence interval 0.27 to 2.90, p=0.84). Only one of the 17 women who did not 
have genetic counselling before surgery (table 2), opted for a direct BLM.
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Table 1. Characteristics of study participants 

  Intervention group
N=178

Control group
N=87

p-value

Age at diagnosis (years) Mean 44.9 
(11.4 SD)
Range 19-79

Mean 44.8 
(11.2 SD)
Range 25-72

0.93

Marital status
• Single/widow/divorced
• Partner/married

36 (20.2%)
142 (79.8%)

13 (14.9%)
74 (85.1%)

0.30

Patient’s country of birth
• Netherlands
• Other 

162 (91%)
16 (9%)

77 (88.5%)
10 (11.5%)

0.52

Occupational status
• employed
• not employed 

(including retired, student, volunteer and homemaker) 
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We found no significant differences in the percentages of direct BLM and delayed CPM 
between patients treated in community hospitals versus the university medical centre and 
specialized oncology hospital (data not shown).

Subgroup analysis of women with unilateral breast cancer
In total, 231 patients had a current diagnosis of unilateral breast cancer without a prior his-
tory of breast cancer (161 and 70 in the intervention and the control group, respectively). 
Among this subset of women, no significant differences were observed between the RGCT 
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group versus 6/70 (8.6%) for the control group, odds ratio 1.43, CI 0.54 to 3.74, p=0.47) or 
in delayed CPM (7/161 (4.3%) versus 4/70 (5.7%), odds ratio 0.75, CI 0.21 to 2.65, p=0.66).

Table 2. Results of genetic counselling and testing of study participants

  Intervention group
N=178

Control group
N=87

Had genetic counselling before 1st surgery 161 (90.4%) 20 (23.0%)

Had genetic counselling < 1 year follow-up 177 (99.4%) 62 (71.3%)

Requested timing of DNA test results

• rapid (< 4 weeks) 71 (39.9%) 10 (11.5%)

• semi-rapid (4 weeks-4 months) 38 (21.3%) 7 (8.0%)

• routine (³4 months) 50 (28.1%) 36 (41.4%)

• no DNA test at 1st counselling session but at following counselling 
session

12 (6.7%) 1 (1.1%)

• genetic counselling without DNA test 6 (3.4%) 8 (9.2%)

• no genetic counselling or testing 1 (0.6%) 25 (28.7%)

DNA test result1

• no pathogenic mutation (total) 
• inconclusive 
• non-carrier of familial mutation 
• unclassified variant

154 (90.1%)
146 (85.4%)
0 (0%)
8 (4.7%)

49 (90.7%)
44 (81.5%)
1 (1.9%)
4 (7.4%)

• BRCA1 mutation 8 (4.7%) 5 (9.3%)

• BRCA2 mutation 9 (5.2%) 0 (0%)
1n and % based on participants who had a DNA test (171 and 54 in RGCT and control group, respectively)

Per protocol analysis: Women who received DNA test results before surgery
One-third of the women in the RGCT group (n = 59) actually received their DNA results 
prior to undergoing breast surgery. These women opted significantly more often for a 
direct BLM than did women in the control group (22% versus 9.2%, respectively; odds 
ratio 3.09, confidence interval 1.15 to 8.31, p=0.03). Seven of these 59 women had a 
BRCA1/2 mutation, of whom 5 (71.4%) opted for a direct BLM. Of the 52 patients without 
a pathogenic mutation, 8 (15.4%) had a direct BLM. 

Choice of surgery in carriers
Of the 22 carriers, 9 received DNA test results before primary surgery (7 women in the 
RGCT group as described above, and 2 women in the control group). Six of these 9 women 
had a direct BLM. Of the remaining 13 women who received their DNA test results after 
their primary surgery, one had a direct BLM and 4 had a delayed CPM.  
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Table 3. Primary and delayed surgery and adjuvant therapy of study participants 

  Intervention 
group
N=178

Control 
group
N=87

p-value

Type of primary breast cancer surgery 

• unilateral breast conserving surgery 76 (42.7%) 39 (44.8%)

• bilateral breast conserving surgery 0 (0%) 4 (4.6%)

• unilateral mastectomy 76 (42.7%) 35 (40.2%)

• bilateral mastectomy 26 (14.6%) 8 (9.2%)

• breast conserving on one side with a contralateral mastectomy 0 (0%) 1 (1.1%)

Delayed CPM 8 (4.5%) 5 (5.7%)

Neo-adjuvant chemotherapy 39 (22%) 18 (21%) 0.80

Adjuvant chemotherapy 74 (42%) 40 (46%) 0.52

Radiotherapy 111 (62.3%) 51 (58.6%) 0.56

Prophylactic salpingo-oophorectomy within 1 year follow-up 28 (15.7%) 9 (10.3%) 0.24

Time in days between diagnosis and primary surgery (median, 
range)

36 (6-218)

• Rapid test 36 (8-197)

• Semi-rapid test 114.5 (8-242)

• Routine test 33 (9-146)

Surgical impact of RGCT

87

CH
APTER 5

Table 3. Primary and delayed surgery and adjuvant therapy of study participants 

  Intervention 
group
N=178

Control 
group
N=87

p-value

Type of primary breast cancer surgery 

• unilateral breast conserving surgery 76 (42.7%) 39 (44.8%)

• bilateral breast conserving surgery 0 (0%) 4 (4.6%)

• unilateral mastectomy 76 (42.7%) 35 (40.2%)

• bilateral mastectomy 26 (14.6%) 8 (9.2%)

• breast conserving on one side with a contralateral mastectomy 0 (0%) 1 (1.1%)

Delayed CPM 8 (4.5%) 5 (5.7%)

Neo-adjuvant chemotherapy 39 (22%) 18 (21%) 0.80

Adjuvant chemotherapy 74 (42%) 40 (46%) 0.52

Radiotherapy 111 (62.3%) 51 (58.6%) 0.56

Prophylactic salpingo-oophorectomy within 1 year follow-up 28 (15.7%) 9 (10.3%) 0.24

Time in days between diagnosis and primary surgery (median, 
range)

36 (6-218)

• Rapid test 36 (8-197)

• Semi-rapid test 114.5 (8-242)

• Routine test 33 (9-146)

        



Chapter 5

88

Discussion

To the best of our knowledge, ours is the first randomized controlled trial to assess the effect 
of RGCT on choice of surgical treatment among newly diagnosed breast cancer patients at 
increased risk of carrying a BRCA1/2 gene mutation. We searched the PubMed database up 
to January 30, 2013, for randomized clinical trials, using the terms “breast cancer”, “genetic 
counselling”, “genetic testing”, and “newly diagnosed”. Additional keywords and related terms 
were used to maximize sensitivity. A few studies have been published on treatment decisions 
of women who had genetic counselling and testing shortly after diagnosis, but not in the 
setting of an RCT. Furthermore, these women were often self-referred, and the timing of 
genetic counselling and testing was not always the same [8,18,25-28]. 

We observed a higher albeit statistically non-significant (p=0.08) percentage of direct BLM’s 
in the RGCT group than in the control group. The fact that a relatively high percentage 
(71.3%) of women in the control group received genetic counselling within one year of 
diagnosis cannot explain the lack of  significant group difference in direct BLM, since most 
of these women received counselling after their primary surgery. Importantly, only one-
third of the women in the RGCT group received their DNA test results prior to surgery. 
Although the results need to be interpreted with caution, the per-protocol analysis sug-
gests that, if all women were to have received their DNA test results prior to their surgery, 
RGCT would have had a statistically significant impact on the frequency of direct BLM. 

Only one-third of women in the RGCT group received their DNA test results in a time 
frame that could optimally contribute to the choice of surgery. Although this percentage 
is relatively low, it reflects the complex situation that is created by offering RGCT to all 
eligible breast cancer patients. Part of that clinical reality is that women who are offered 
the opportunity to undergo rapid genetic counselling can decline to do so (which was 
seldom the case here), and that women who are offered the opportunity to undergo rapid 
DNA testing may decide that the speed with which the results are made available is not 
critical to their decision making process. In our study, some women had already decided 
which type of surgery to undergo based on their family history and their physician’s advice 
[29,30]. In such cases, it was not necessary to await the DNA test results before proceed-
ing with surgery. In other cases, women had a strong preference for breast-conserving 
surgery, and thus were willing to accept, at least initially, the 10% risk of being a BRCA1/2 
gene mutation carrier. In those cases, it was still possible that the DNA test results could 
inform decisions regarding adjuvant radiotherapy (i.e., whether to follow through with 
breast conserving therapy or to undergo a delayed CPM, without starting radiotherapy). 
Also, some women may have chosen to undergo surgery as soon as possible to reduce 
their level of psychological distress [31]. 
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The logistics of scheduling and re-scheduling a surgical procedure is also part of the clinical 
situation that may have played a role in some women’s decision not to await the results of 
the rapid DNA testing. Another relevant factor is that the Dutch quality of care guidelines 
for treatment of breast cancer recommends that surgery be performed within 3 weeks 
of diagnosis [24]. However, due to laboratory capacity, scheduling and budgets in the 
Netherlands, DNA test results could not be provided in less than 4 weeks after blood sam-
pling. In planning the trial, we did not anticipate that a slight delay in scheduling surgery 
(e.g., of one additional week beyond the 3 week guideline) would be an issue. In practice, 
however, it was. In some cases, patients were simply unwilling to accept any delay in their 
treatment. In other cases, participating surgeons were reluctant to postpone surgery due 
to concerns about the possible effect of doing so on their hospital’s quality of care audit.
  
As expected, when women received their DNA test results prior to surgery, being a carrier 
often influenced their treatment decisions. Of the carriers in this subgroup, 71% had a 
direct BLM, as compared to 15% of those with an inconclusive test result. This latter per-
centage is in line with other studies that have reported that between 5% and 24% of those 
without a pathogenic mutation opt for a BLM [8,26,28,32]. Apart from carrier status, other 
as yet unidentified factors likely play a role in the decisional process, as not all carriers 
opted for a direct BLM, and some women without a pathogenic mutation did. The impor-
tance given to the various benefits and risks of a direct BLM will vary across patients, and 
such individual variations in the choice of primary surgery merit further study.  

We would also note that we included both patients with unilateral and with bilateral breast 
cancer in our study. This may seem counterintuitive, since one may assume that a BLM 
is the surgery of choice for bilateral breast cancer. However, BLM is not always necessary 
in the case of bilateral breast cancer. Indeed, four women with bilateral breast cancer 
underwent bilateral breast conserving surgery and one had breast conserving surgery of 
one breast and a mastectomy of the other breast.  

Since participating hospitals did not maintain a screening log, we do not know how many 
eligible patients were not referred to the trial. Based on information from 2010, approx-
imately 11% (range 3-24%) of breast cancer patients across the participating hospitals 
were invited to participate, which is slightly lower than was expected [1]. Also, some partic-
ipating surgeons indicated they did not invite women to join the study who they believed 
were psychologically vulnerable. Furthermore, the women who participated were younger 
than those who declined participation (44.9 versus 53.0 years, p<0.001) and more highly 
educated than their general population peers [33]. This suggests that the results cannot 
necessarily be generalized to older women or women with a lower education.
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Clinical implications
As described in the draft of the new NICE guideline (January 2013) on familial breast 
cancer, research is needed on the benefits and harms of RGCT [34]. Our results suggest 
that knowledge of one’s carrier status prior to surgery influences a woman’s treatment 
choice. In fact, since the genetic status of women with familiar breast cancer is prognostic 
in determining contralateral breast cancer risk, this information is important in deciding on 
the benefits of CPM [35]. A sine qua non for effective RGCT is that there is sufficient time 
available to provide genetic test results in the relatively small window between diagnosis 
and surgery. Although in our trial this was not always possible given budgetary (and thus 
laboratory capacity) constraints, hopefully this limitation will be resolved as the technol-
ogy of DNA testing improves. In the meantime, it is important for surgeons to accept 
that it may be better clinical practice to delay primary surgery slightly in a small subset of 
patients to ensure that high risk women have the opportunity to avail themselves of this 
extra information selecting their treatment than to adhere rigidly to general quality of care 
guidelines that dictate the maximum allowable interval between diagnosis and surgery. 

Finally, before recommending that RGCT be offered to all breast cancer patients with a 
high risk of carrying a BRCA1/2 mutation, it is important to assess its psychosocial effects, 
satisfaction with treatment decisions and possible regret about having undergone a direct 
BLM. Previous research has shown that genetic counselling and testing during adjuvant 
radiotherapy does not result in heightened levels of psychological distress [1]. Whether 
this also holds for the RGCT setting, where the patients have not yet received any breast 
cancer treatment, will be addressed in a subsequent paper. If that proves to be the case, 
and if patients are satisfied with their decisions, then it can be argued that RGCT is both 
safe and potentially useful in helping high-risk breast cancer patients in selecting the surgi-
cal treatment that is right for them. In addition, we hope to be able to conduct a follow-up 
of the women in our trial to determine longer-term satisfaction with treatment choice.
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Appendix

Inclusion criteria for breast cancer genetic counselling
One or more of the following:
• Breast cancer diagnosis <35 years of age
• Breast cancer diagnosis <50 years of age and
• Bilateral breast cancer (synchronic or metachronic)
• 1st degree relative with breast cancer
• Relative with prostate cancer <60 years
• Two or more 1st/2nd degree relatives with breast cancer in the same part of the family
• Breast cancer diagnosis at any age and
• Known BRCA1/2 mutation in the family
• Personal history of contralateral breast cancer <50 years
• Personal history of ovarian cancer
• Relative with ovarian cancer
• 1st degree male relative with breast cancer
• Two or more 1st/2nd degree relatives with breast cancer in the same part of the family, 

at least one of them with breast cancer <50 years
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