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Introduction: In previous research from the NABON breast cancer audit, observed hospital variation in
immediate breast reconstruction (IBR) rates in the Netherlands could not be fully explained by tumour,
patient, and hospital factors. The process of information provision and decision-making may also
contribute to the observed variation; the objective of the current study was to give insight in the un-
derlying decision-making process for IBR and to determine the effect of being informed about IBR on
receiving IBR.
Methods: A total of 502 patients with IBR and 716 without IBR treated at twenty-nine hospitals were
invited to complete an online questionnaire on obtained information and decision-making regarding
IBR. The effect of being informed about IBR on receiving IBR was determined by logistic regression
analysis.
Results: Responses from five hundred and ten patients (n ¼ 229 IBR, n ¼ 281 without IBR) were
analysed. Patients with IBR compared to patients without reconstruction showed a difference in pa-
tient, tumour, treatment (including radiotherapy), and hospital characteristics. Patients with IBR were
more often informed about IBR as a treatment option (99% vs 73%), they discussed (dis)advantages
more often with their physician (86% vs 68%), and they were more often involved in shared decision-
making (91% vs 67%) compared to patients without IBR. Multivariate logistic regression analysis,
corrected for confounders, showed that being informed about IBR increased the odds for receiving IBR
fourteen times (p < 0.001).
Conclusions: The positive effect of being informed about IBR on receiving IBR stresses the importance of
treatment information in the decision-making process for IBR.
© 2018 Elsevier Ltd, BASO ~ The Association for Cancer Surgery, and the European Society of Surgical

Oncology. All rights reserved.
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Introduction

In 2014, about 14,500 women were diagnosed with invasive
breast cancer and 2300 with Ductal Carcinoma in Situ (DCIS) in the
Netherlands [1]. Surgical procedures as mastectomy and breast
conserving therapy combined with adjuvant radiotherapy have
been shown to offer equivalent survival [2,3]. However, loss of one
or both breasts mutilates the female appearance and consequently,
mastectomy may negatively impact body image and sexuality,
leading to feelings of anxiety and depression [4,5]. These effects
may be minimized by restoring the contour of the breast with a
breast reconstruction [6e8]. Breast reconstruction may be per-
formed either directly after mastectomy in the same operation,
which is known as immediate breast reconstruction (IBR), or in a
separate operation, some time after the mastectomy, which is
called a delayed breast reconstruction (DBR) [9]. IBR can be safely
performed without affecting patient survival [10,11] or hampering
detection of local recurrences [10e12].

Although in the Netherlands the national guideline on breast
cancer treatment recommends considering IBR for every patient
needing mastectomy [3], the average IBR-rate of about 20% was
rather low in 2014 [13], albeit comparable to other countries [14]. In
the NABON ('National Breast Cancer Consultation the Netherlands')
Breast Cancer Audit (NBCA) [15] we previously demonstrated
varying IBR-rates between Dutch hospitals from 0 to 83% (DCIS) and
0e64% (invasive breast cancer), which could not be fully explained
by tumour, patient, and hospital factors [13,16]. However, it could
well be that other reasons for this observed variation exist, such as
preoperative information provision about IBR, shared decision-
making (SDM), and patient or physician preferences.

Aside from the recommendation to consider IBR in every
mastectomy patient, the guideline also recommends physicians
to provide sufficient and timely information to patients [3]. In the
Netherlands, IBR is performed by plastic surgeons; therefore,
consultation between surgeon and plastic surgeon and referral of
patients for a consultation with a plastic surgeon is recom-
mended [17]. Although information facilitates SDM [18], current
information provision about IBR may be insufficient [19e21].
Considering the positive effects of both IBR and SDM (for instance
about treatment decisions) on the quality of life [7,22e24], psy-
chosocial functioning [25e28], and patient satisfaction [29e31]
of mastectomy patients, breast reconstruction should ideally be
performed whenever feasible [22] and more importantly, pre-
operatively discussed with patients in a process of SDM. There-
fore, the objective of the present study was to investigate the
underlying decision-making processes patients experienced
during the preoperative consultations for their breast cancer
surgery with or without IBR in the Netherlands. The second aim
was to determine the effect of being informed about IBR on
actually receiving IBR.

Methods

Study population

Twenty-nine hospitals (1/3rd of the total number of hospitals in
the Netherlands) volunteered to participate in the study. These
hospitals were general (n ¼ 15), teaching (n ¼ 10), academic hos-
pitals (n ¼ 4, including a cancer-specific hospital), and all offered
IBR in-house or referring to IBR-performing hospitals based on the
national guideline as mentioned in the introduction. All patients
that fit the inclusion criteria (female, aged � 18 years, diagnosed
with DCIS or invasive breast cancer, treated with mastectomy be-
tween January 2013 and October 2014, no distant metastases) were
selected from the Netherlands Cancer Registry (NCR), a national
registry inwhich all newly diagnosed cancer patients are registered
annually. Based on our power calculation (Appendix 1), fifty pa-
tients (25 with IBR and 25 without IBR) were randomly selected
from every participating hospital by assigning them a randomvalue
between 0 and 1 and including those with the lowest values. In
consultation with each hospital, we then excluded patients with
recent recurrent disease (we did not want to bother patients
currently receiving treatment) and patients whowere unfit to fill in
a questionnaire (due to psychological difficulties (dementia,
depression) or language limitations). Since information about DBR
is not collected in the NCR, we could not exclude patients with DBR
on beforehand. The survey was hosted in PROFILES (‘Patient Re-
ported Outcomes Following Initial treatment and Long term Eval-
uation of Survivorship’), an online secured environment which
facilitates data collection on patient-reported outcome measures
(PROMs) from cancer survivors [32]. Paper questionnaires were
provided on request. Invitations were sent out to selected patients
from January 8th to May 29th, 2015; responses were collected until
July 30th, 2015. Respondents gave consent for processing their
completed questionnaires and to merge themwith the clinical data
available in the NCR and NBCA. According to the Central Committee
on Research involving Human Subjects (CCMO), this type of study
does not require approval from an ethics committee in the
Netherlands. This study was approved by the Privacy Review Board
of the NCR.
Questionnaire

The questionnaire was specifically developed for this study and
included items on patient characteristics, general health, breast
cancer treatment, and breast reconstruction (Appendix 2). In
addition, questions about SDM were categorized according to the
definition of SDM: acknowledging a decision is required by
knowing that IBR is an option, understanding and weighing all
available information about the treatment options, and incorpo-
rating the patients' preferences in the final decision [18]. The
questionnaire was tested for readability and comprehensibility by a
panel of former breast cancer patients (members of the Dutch
Breast Cancer Patient Association, ‘Borstkankervereniging Neder-
land’) before deployment.
Analysis

Patients who reported they had had DBR were excluded. Sta-
tistical analyses were performed in three steps. First, characteristics
of respondents with IBR versus without IBR were compared using
Pearson Chi-square tests. Second, patient responses regarding in-
formation provision and decision-making items were described
and compared using Chi-square tests. In the third step, a multi-
variate logistic regression analysis was performed to determine the
effect of being informed about IBR on receiving IBR, controlled for
patient, tumour, and treatment characteristics that appeared to
have a statistically significant relation with IBR in univariate ana-
lyses (relaxed significance level p < 0.10); the significance level
within the multivariate analyses was p < 0.05. The following vari-
ables were include in the univariate analysis: age, body mass index
(BMI), number of comorbidities, highest completed education,
stage of disease (clinical), multifocality, unilateral or bilateral
mastectomy, axillary dissection, neoadjuvant chemotherapy,
radiotherapy, and IBR hospital volume. Variables were selected
based on our previous research [13,17] and literature on factors
affecting the use of IBR [32].

All statistical analyses were performed using STATA (STATA
Version 14) [33].
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Results

Respondents

Five hundred and two patients with IBR and 716 without IBR
received an invitation. Two hundred and fifty-three patients who
had received IBR and 305 patients without IBR responded, giving
a total of 558 responses (46%). Twenty-four patients were
excluded due to incomplete questionnaires, leading to valid data
from 534 patients (n ¼ 229 IBR, n ¼ 305 without IBR). Twenty-
four patients who reported they had had DBR were excluded
for the analyses, leaving 281 patients without IBR. No statistically
significant differences between respondents and non-respondent
groups were found in baseline characteristics (tumour
morphology, year of surgery, IBR hospital volume) other than that
respondents were younger than non-respondents (p < 0.001). The
respondent group consisted of relatively more patients who had
received IBR compared to the non-respondent group (p ¼ 0.027;
data not shown). Respondents with IBR compared to respondents
without IBR significantly differed in patient (age, education, so-
cioeconomic status, comorbidities, BMI), tumour (stage, grade,
lymph node status, multifocality), and treatment characteristics
(unilateral or bilateral (prophylactic) mastectomy, radiotherapy),
as well as hospital factors (IBR hospital volume, hospital type; all
p-values<0.05). Both groups were equally treated with chemo-
therapy (46% vs 51%, p ¼ 0.301) and equally received neoadjuvant
treatment (11% vs 17%, borderline significance: p ¼ 0.085;
Table 1).

The majority of patients with IBR either had received a tissue
expander followed by a definite implant (55%) or a direct-to-
implant (32%) reconstruction; other reconstruction types were la-
tissimus dorsi flap (4%), DIEP flap (5%), or Superior Gluteal Artery
Perforator (SGAP) flap (1%; 3% unknown; data not shown in
Table 1).

Shared decision-making for patients who had received IBR versus no
IBR

Patients with IBR compared to patients without IBR were more
often preoperatively informed about the opportunity for IBR (99%
vs 75%; p < 0.001), were just as often informed about DBR (77% vs
73%; p ¼ 0.534), and they were less often informed about the
possibility of an external breast prosthesis to conceal the missing
breast when dressed (64% vs 81%; p < 0.001).

Of all patients who had received preoperative information about
IBR, 86% of the patients with IBR versus 68% of the patients without
IBR had discussed the advantages and disadvantages of IBR with
their physician (p < 0.001). Moreover, patients with IBR more often
reported that the information about breast reconstruction had been
comprehensible (p < 0.001) and they felt more often than patients
without IBR they had had the opportunity to ask questions about
breast reconstruction issues (p < 0.001). More patients with IBR
(91%) than patients without IBR (67%) felt they had shared the
decision-making with their physicians (p < 0.001; Table 2).

Most patients reported they had chosen their treatment based
on their preferences (IBR: 53%, without IBR 68%) or their physician
had recommended the received treatment (IBR: 41%, without IBR:
10%; Fig. 1).

For both patients with IBR and without IBR, 41% of patients who
had been treated with radiotherapy had received a preoperative
consultation with a radiation oncologist. Furthermore, for patients
who were treated with radiotherapy and had received information
about IBR, 63% of patients with IBR and 51% without IBR had been
informed about the effects of radiotherapy on breast reconstruction
(p ¼ 0.082, Table 2).
Factors affecting receiving IBR

The following variables were significantly related to having
undergone IBR in univariate analyses and were therefore included
in the multivariate analysis: informed about IBR, age, BMI�25,
highest completed education, two ormore comorbidities, stage II or
III tumour, multifocal tumour, bilateral mastectomy, neoadjuvant
chemotherapy, radiotherapy, and IBR hospital volume.

In the multivariate logistic regression analyses, receiving IBR
was significantly and positively affected by preoperatively being
informed about IBR: these women had a 14 fold higher chance of
receiving IBR (OR 13.87, CI: 3.75e51.30). Other significant factors
were age over 60, BMI over 25, stage II and III, multifocality, bilat-
eral mastectomy, and radiotherapy, and IBR hospital volume
(Table 3).

Discussion

The objectives of the current study were to gain insight into the
underlying decision-making process of IBR and to determine the
effect of preoperative information provision about IBR on receiving
IBR.

Based on more than five hundred completed questionnaires, we
found that patients treated with IBR had been better informed
about IBR, more often had weighed the advantages and disadvan-
tages of IBR in discussion with their physician, and more often had
experienced shared decision-making regarding IBR compared to
patients without IBR. Furthermore, our multivariate logistic
regression showed that being informed about IBR increased the
probability for receiving IBR fourteen-fold. Because of our large
sample, we were able to statistically control this relation for pa-
tient, tumour, treatment, and hospital factors.

Since we found that being informed about IBR had a large effect
on receiving IBR, it may well be that the uninformed mastectomy
patients would have opted for IBR if they had received information
about IBR. A prospective study by Ananian et al. reported that pa-
tients who opted for breast reconstruction more frequently
recognized the importance of discussing breast reconstructionwith
their surgeon, and women who had benefitted more frequently
from discussions with their physician in general tended to prefer
IBR over DBR [34]. Other factors that significantly reduced the
chance of receiving IBR in the multivariate regression analysis,
mainly were risk-factors for postoperative complications after IBR
(age over 55, BMI over 30, radiotherapy), as stated in the national
guideline [17].

We found that patients without IBR were less often informed
about IBR as a treatment option and its advantages and disadvan-
tages than patients with IBR. However, it is the preoperative in-
formation discussed between patient and physician that is
particularly considered carefully when making a choice [34,35] and
not so much the information the patient collects herself from other
resources. Guidelines, including the Dutch guideline on breast
reconstruction published in 2015, already stress the importance of
starting the discussion on different BR possibilities at the same time
when mastectomy is offered to the patient by the surgeon [17,36].

It has already been found that low satisfactionwith preoperative
information is associated with an increased likelihood of decisional
regret [37]. However, in our questionnaire almost 70% of patients
without IBR stated they preferred not to have IBR, and 10% indi-
cated their physician advised this. After analysing the free text field
in the survey of the latter patients, it became evident the advice to
postpone breast reconstruction was based on severity of tumour
characteristics or the increased risk of surgical complications. This
suggests that mainly those patients with strong contra-indications
for IBR were recommended mastectomy without IBR by their



Table 1
Patient, tumour, treatment, and hospital characteristics.

Item IBR(n ¼ 229) % No IBR (n ¼ 281) % Pa

Patient characteristics
Age in years (at diagnosis) <40 31 14% 9 3% <0.001

40e59 163 71% 118 42%
60þ 35 15% 154 55%

Highest completed educationb,c Secondary school intermediate level or less 60 26% 135 48% <0.001
Medium vocational training (MBO), secondary school high level 81 36% 77 28%
Higher vocational training (HBO)/university 87 38% 68 24%

Marital statusc Married/living together 180 79% 202 72% 0.082
Divorced/partner deceased 49 21% 79 28%

Socio-economic status (SES)d Low 58 25% 105 37% 0.014
Medium 93 41% 99 35%
High 77 34% 78 28%

Comorbiditiesc Yes 61 27% 102 36% 0.020
BMIb,c,e Healthy weight (BMI<25) 153 67% 123 44% <0.001

Overweight (25 � BMI >30) 59 26% 100 36%
Obese (BMI>30) 15 7% 57 20%

Smokingc Yes 43 19% 42 15% 0.248
Tumour characteristics
Stage (clinical)c 0 70 31% 62 22% <0.001

I 85 37% 61 22%
II 64 28% 118 42%
III 3 1% 28 10%

Receptor statusb Triple negative 12 5% 21 7% 0.347
Hormone-negative, Her2-positive 10 4% 20 7%
Hormone-positive, Her2-positive 120 52% 129 46%
Hormone-positive, Her2-negative 84 37% 104 37%
Unknown 3 1% 7 2%

Gradec Grade I 34 15% 32 11% 0.012
Grade II 98 43% 129 46%
Grade III 83 36% 81 29%

Lymph node status N0/unknown 171 75% 163 58% <0.001
>N0 58 25% 118 42%

Multifocality Yes 78 34% 63 22% 0.010
Treatment characteristics
Mastectomyc Bilateral therapeutic mastectomy 14 6% 14 5% <0.001

Therapeutic and contralateral prophylactic mastectomy 41 18% 11 4%
Unilateral therapeutic mastectomy 174 76% 256 91%

Radiotherapy Yes 39 17% 95 34% <0.001
Hormone therapy Yes 106 46% 149 53% 0.130
Chemotherapy Yes 106 46% 143 51% 0.301
Neoadjuvant chemotherapy Yes 26 11% 47 17% 0.085
Hospital characteristics
IBR hospital volumef Low 22 10% 51 18% 0.001

Medium 70 31% 106 38%
High 137 60% 124 44%

Breast cancer surgery hospital volumeg Low 74 32% 114 40% 0.125
Medium 88 38% 101 36%
High 67 30% 66 24%

Hospital typeh General hospital 84 37% 135 48% 0.002
Top clinical hospital 111 48% 127 45%
Academic hospital (including breast cancer-specialized hospital) 34 15% 19 7%

IBR: mastectomy with immediate breast reconstruction. No IBR: mastectomy without IBR.
BMI: body mass index.

a Chi-square tested.
b Totals do not match up due to missing values.
c Self-reported.
d Socio-economic status (SES) of the patients was based on four-digit postal code at time of surgery. SES-scores are provided by the Netherlands Institute for Social Research

(Sociaal Cultureel Planbureau) and divided into three groups based on the delivered rank numbers: low (1st-3rd deciles), intermediate (4th-7th) and high (8th-10th) SES.
e Body Mass Index (BMI) based on body length and weight, according to WHO-definition.
f Percentage of annual IBR for mastectomy patients per hospital, categorised as low (0% IBR), middle (1e15%) or high volume (>15%); respectively 12, 43, and 37 hospitals in

the Netherlands had low, middle, and high volume IBR.
g Number of surgical treated breast cancer patients per year (average over 2012e2014), categorised as low (<150), middle (150e249), and high (>250) volume.
h Hospitals were categorised as either general, teaching, or academic hospitals (including breast cancer-specialized hospital).
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physician; therefore, we would be jumping to conclusions by
merely stating that patients without IBR were not informed about
IBR. Patients knowing about IBR as a treatment option, could have
rejected this option immediately, therefore not receiving any
further information. Contradictory to this, patients without IBR less
often felt they shared the decision with their physician. Since pa-
tients without IBR in our study were older and lower educated, it
could well be these patients did not want to share the decision,
which was found in patients with these characteristics before
[38,39]. A previous study reported that surgeons tend to predict
their patients' preferences fairly accurately [34]. For one fifth of the
mastectomy patients in our study, the choice had not been based on
their preferences or on a medical necessity; these patients possibly
may have missed their chance of receiving IBR. As women vary in



Table 2
Patient-reported experience with information provision on treatment options, on pros and cons of treatment options, and shared decision-making about IBR.

Item in questionnaire IBR (n ¼ 229) % No IBR (n ¼ 281) % Pa

Information on available treatment options
Patient was preoperatively informed about possible treatment with:
➢ IBR 226 99% 204 73% <0.001
➢ DBR 176 77% 204 73% 0.534
➢ External breast prosthesis 147 64% 228 81% <0.001
Patient received information on pros and cons of reconstruction
Pros and cons of IBR were discussed between patient and physician (if received information on IBR) n ¼ 226 n ¼ 204

194 86% 139 68% <0.001
Patient regarded information about BR was comprehensible (if information received about IBR) n ¼ 224 n ¼ 227

224 100% 191 85% <0.001
Patient had opportunity to ask questions about BR (if information received about IBR) n ¼ 226 n ¼ 204

226 100% 189 84% <0.001
Discussing effects of radiotherapy on breast reconstructive surgery:
Patient had a preoperative consultation with radiation oncologist (if treated with radiotherapy) n ¼ 39 n ¼ 95

16 41% 39 41% 0.784
Patient received information on effect of radiotherapy on BR (if information received about

IBR and treated with radiotherapy)
n ¼ 38 n ¼ 74
24 63% 38 51% 0.082

Experienced shared decision-making
Patient felt she could share the decision regarding BR 208 91% 187 67% <0.001

IBR: mastectomy with immediate breast reconstruction. No IBR: mastectomy without IBR.
BR: breast reconstructive surgery. DBR: delayed breast reconstruction.

a Chi-square tested.

0%

0%

0%

2%

3%

1%

53%

41%

5%

0%

1%

0%

0%

16%

68%

10%

0% 10% 20% 30% 40% 50% 60% 70%

Other

This was the only op�on available at this hospital

Pa�ent stated she did not know other op�ons were available

Final choice based on second opinion (a�er adverse event)/adviced by third
party

Pa�ent specifically stated that decision was shared

Pa�ent did not know/remember

Pa�ent stated she preferred this op�on

This was adviced to the pa�ent by her physician

% No IBR % IBR

Fig. 1. Patient-reported reasons for the choice for IBR, patients with IBR (n ¼ 229) versus no IBR (n ¼ 281). IBR: immediate breast reconstruction. No IBR: mastectomy without IBR.
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information seeking behaviour [40], tailoring information to indi-
vidual patients [41] may be helpful here. Furthermore, we suggest
that it should be documented in every patient's file whether and
which breast reconstruction options were discussed; this is already
recommended in the national guideline on breast reconstruction as
well [17]. Often, this documentation is lacking [42], while it could
help the physician in revealing unmet needs in patient information
as well as education [42].

Harcourt et al. reported that only 15% of respondents searched
for further information before making a decision, while 82% made
‘instant’ decisions (during the consultation where the reconstruc-
tionwas first discussed) [35]. Opting for DBR creates a time span for
patients in which they can explore their possibilities considering
different breast reconstruction types and which provides pro-
fessionals with the ability to assess whether patients are fully
prepared for the outcomes [43]. Neo-adjuvant therapy creates a
time span to surgery as well [43]. Based on our selection, we did not
know on beforehand who had DBR or was considering this; it
turned out 24 patients had had DBR. Thirty-eight respondents that
had mastectomy without IBR in our study stated they were
currently considering DBR; twenty-five of these patients (70%)
were informed about IBR before receiving mastectomy. Since time
between diagnosis and completing the questionnaire was short for
some patients, we presume that more mastectomy patients in our
sample eventually will receive DBR.

We found that patients with IBR more often felt the decision-
making had been shared between themselves and their physician
compared to patients without IBR. Several studies have reported
variation between actual and preferred involvement in decision-
making for breast cancer treatment [31,44,45]. As described
above, some mastectomy patients were denied IBR based on
tumour or treatment characteristics. Therefore, they might feel



Table 3
Effect of information provision about IBR on receiving IBR, corrected for patient, tumour, and treatment characteristics.a.

n Univariable Multivariable Pb

OR 95% CI OR 95% CI

Information about IBR
Patient received information about IBRa No/don't know 90 ref ref

Yes 444 28.43 8.84e91.51 13.87 3.75e51.30 <0.001
Patient characteristics
Agea <40 44 2.49 1.14e5.43 1.84 0.66e5.19 0.246

40e59 295 ref Ref
60þ 195 0.16 0.11e0.25 0.21 0.12e0.36 <0.001

BMIa Healthy weight (BMI<25) 286 Ref Ref
Overweight (25 � BMI >30) 171 0.47 0.32e0.71 0.59 0.35e1.01 0.055
Obese (BMI>30) 74 0.21 0.11e0.39 0.22 0.10e0.48 <0.001

Comorbiditiesa None 351 Ref Ref
One 139 0.67 0.44e1.01 1.11 0.64e1.95 0.708
Two or more 33 0.42 0.19e0.94 0.91 0.29e2.90 0.879

Highest completed educationa Secondary school intermediate level or less 203 Ref Ref
Medium vocational training (MBO), secondary school high level 168 2.37 1.53e3.66 1.54 0.86e2.78 0.149
Higher vocational training (HBO) or university 160 2.88 1.85e4.47 1.62 0.88e2.97 0.123

Tumour characteristics
Stage (clinical) Stage 0 (DCIS) 135 Ref Ref

Stage I 155 1.23 0.77e1.98 1.17 0.64e2.14 0.613
Stage II 189 0.48 0.30e0.76 0.39 0.20e0.75 0.005
Stage III 34 0.09 0.03e0.33 0.08 0.01e0.41 0.003

Multifocality No 386 Ref Ref
Yes 148 1.79 1.21e2.64 2.52 1.43e4.42 0.001

Treatment characteristics
Mastectomya Unilateral mastectomy 448 Ref Ref

Bilateral mastectomy 86 3.24 1.94e5.39 2.22 1.08e4.55 0.029
Axillary dissection No 128 Ref e e e

Yes 406 Omit-ted omitted e e e

Neoadjuvant chemotherapy No 460 Ref Ref
Yes 74 0.63 0.37e1.07 0.99 0.41e2.40 0.994

Radiotherapy No 394 Ref Ref
Yes 140 0.40 0.26e0.61 0.52 0.28e0.98 0.045

Hospital factors
IBR hospital volumec Low 76 0.39 0.22e0.68 0.43 0.20e0.94 0.035

Middle 186 0.60 0.41e0.88 0.41 0.24e0.69 0.001
high 272 Ref Ref

IBR: immediate breast reconstruction.
a Self-reported.
b Chi-square tested.
c Hospital volume (%IBR) was based on percentage of annual IBR for mastectomy patients, and categorised as low (0% IBR), middle (0e15%) or high volume (>15%).
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they did not have a choice. However, involving patients in the
decision-making process should always be promoted, because of its
positive effects on quality of life [24] and patient satisfaction
[29e31]. Although we did not measure SDM-preferences, we
expect that a majority of patients would have wanted to participate
in decision making [30,31]. Besides, Lee et al. reported that the
majority of patients in their study felt involved in decision-making,
while their knowledge on the procedure of IBR could be improved
[46]; shared decision-making is therefore not the sole result of
providing information.

Radiotherapy is an accepted reason to omit IBR [20,47], as it has
been shown to increase the risk of implant loss, complications,
poorer aesthetic results and less satisfied patients [48]. However,
these increased complication and failure rates did not seem to
apply for immediate autologous reconstructions, with comparable
(partly unpublished) results for pre-reconstructive and post-
reconstructive exposure to radiation therapy [49,50]. Since
implant-based reconstruction is the most applied form of breast
reconstruction [48], which was applicable for our respondents as
well, a majority of patients will face the trade-off between choosing
IBR with a hazard of experiencing the negative effects of radio-
therapy, or omitting IBR and therefore omitting its positive effects
on quality of life and psychosocial functioning. Therefore, patients
should be fully aware of these effects in order to make an informed
decision. Interestingly, Flitcroft et al. reported that when patients
(two-stage with tissue expander) were informed about potential
negative aesthetic side-effects of post-mastectomy radiotherapy on
IBR, 63% still opted for IBR [51]. In our study, 39% of patients who
had been informed about the effects of radiotherapy had under-
gone IBR.

Strengths and limitations

With a response of over five hundred patients from a large
geographically diverse and randomly selected nationwide sample,
we believe that we accurately reflected reconstructive care for
mastectomy patients in the Netherlands. This was confirmed by our
analysis of the characteristics of respondents versus non-
respondents. Furthermore, patient experiences and clinical data
were combined, therefore creating a broad dataset for each patient.

However, also some limitations in the design of our study can be
identified. Because patients had undergone mastectomy in 2013 or
2014, whereas our survey was conducted in 2015, potential bias lies
in the patients' ability to properly recall the exact process of
decision-making and information provision [52]. In addition, there
may have been a reduction of inconsistencies between current
beliefs and previous decisions (‘cognitive dissonance reduction’)
[53]. Finally, inherent to an online survey, and despite the possi-
bility to provide paper based questionnaires, respondents were
younger than non-respondents, leading to a slightly lower response
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rate in the group without IBR. Since we used a non-validated
questionnaire, not all invited patients responded, and re-
spondents characteristics were not equal over both groups, which
are limitations inherent to patient-reported data, interpretation of
the results should be done with caution.

We recommend that every woman who faces mastectomy is
informed about all relevant options for breast reconstruction [54].
She consequently also should receive this information, even if this
means that she has to be referred to another hospital to undergo
the type of IBR she desires. Only after knowing and understanding
all options, a well-informed decision can be made by the patient.
Ideally, all patients should be referred to a plastic surgeon for a
completely balanced weighing of the decision whether or not to
perform IBR, because another study recently conducted in the
Netherlands revealed surgeons informed patients differently
compared to plastic surgeons [50]. Physician education is impor-
tant to accomplish continuity of care and proper referral. Further-
more, more implant IBR than autologous IBR can be performed
within the same amount of time; thus, financial incentives made
performing implant IBR more attractive for hospitals than autolo-
gous IBR [55], explaining the relative low number of respondents
with autologous reconstruction. As IBR is covered by every patients'
health insurance (except for the obligatory deductible excess of
V385,- (2017)) [56], this does not hinder access.

Conclusions

Patients who received IBR had been better informed about IBR
as a treatment option, more often had discussed advantages and
disadvantages of IBR, and felt significantly more involved in SDM
than patients without IBR. After correction for patient, tumour,
treatment, and hospital factors, being informed about IBR signifi-
cantly increased the odds of receiving IBR fourteen-fold.

Our results highlight the importance of providing sufficient in-
formation on all relevant treatment options.
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