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Abstract
Background: To investigate the practice regarding breast MRI exams and breast MRI-guided biopsies in two
countries with different health care systems, France and Québec. A 12-item questionnaire was distributed online
among radiologists from France and Québec, attempting to determine: demographic characteristics and breast MRI
diagnostic and MRI-guided practices (indications, workload, availability, and waiting time assessment).
Results: One hundred and seventy radiologists (France, 132 respondents (28.5%); Quebec, 38 respondents (35.2%))
participated in the survey, most of them based in non-academic centers. Thirty-eight percent of Quebec and 2.3%
of French radiologists did not perform breast MRI in their daily practice. Nearly 50% of French and Quebec
respondents interpreted 1–10 breast MRI exams per week. Decision-making factors of preoperative MRI were similar
in both countries (pathology, age, and breast density), with a heavier emphasis placed on the surgeon’s opinion in
Quebec (47.8% versus 21.8% (p = 0.009)). Quebec demonstrated a higher waiting time than France (1–2 weeks in
40% versus less than 1 week in 40%). MRI-guided breast biopsies (less than 5 MRI-guided biopsies per week) were
being performed by a minority of the respondents (36% in France and 43% in Québec).
Conclusion: Most of radiologists performing breast MRIs work in non-academic institutions in both countries.
Waiting time is higher in Quebec, but most of preoperative breast MRIs are performed within 3 weeks in both
countries. The surgeon plays an important role in recommending preoperative MRI in Quebec. MRI-guided breast
biopsies are not widely available in both countries.
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Background
While mammography and breast ultrasound remain the
standard breast imaging modalities, breast magnetic resonance imaging (MRI) has also become important for
the detection of breast carcinoma [1, 2]. Recently, its indications have dramatically increased, including screening, diagnosis, and staging [2]. However, breast MRI
indications vary among radiologists and among hospitals, given the general lack of consensus [3], and its use
as a preoperative staging tool remains a controversial
topic [4].
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In particular, breast MRI carries the risk of potentially
lengthening surgical waiting times due to its propensity
to create the need for second-look ultrasounds, with or
without associated biopsy, along with increasing mastectomy rates [5–7].
Therefore, the purpose of the present study was to
identify practice trends and opinions concerning breast
MRI and MRI-guided biopsies in two different health
care systems, one in a European (France) and the other
in a North American country (Province of Quebec/
Canada).

Methods
From September 2015 to September 2016, a web-based survey was conducted with members of the SCFR (“Société
Canadienne Française de Radiologie”, Québec, Canada) and
SIFEM (“Société d’Imagerie de la Femme”, France) targeting
radiologists involved in breast imaging. Names and e-mail
addresses were obtained from the publicly available membership lists of these two radiological professional organizations.
The web-based survey was administered via SurveyMonkey.
Radiologists were contacted and asked to voluntarily
complete an anonymous survey within 4 weeks; a single
follow-up e-mail was sent a few weeks later to remind radiologists of the ongoing survey. A 12-item questionnaire was
designed in which respondents were asked to choose a single
best response for each question, except for one instance
where multiple choices could be made (Table 1).
The survey was comprised of four sections (Table 1): (1)
personal practice characteristics (e.g., physician age and type
of practice), (2) characteristics of the breast MRI exams (e.g.,
preoperative MRI indication, factors influencing their recommendation), (3) availability of MRI-guided breast biopsies
and their frequency, and (4) waiting time of breast MRI in
their respective institutions. All questions and answers are
detailed in Tables 2, 3, 4, 5, and 6.
Breast MRI indications and numbers (questions 3, 4, and
12)

The purpose of these questions was to determine the
number of breast MRI exams performed per week and
the proportion of preoperative breast MRI in their practice. The reasons justifying their recommendations of
breast MRI were also investigated.
MRI-guided biopsies (questions 5 and 6)

The purpose of these questions was to determine if radiologists had the possibility of performing MRI-guided biopsies in their institution, and if so, to evaluate the
number of biopsies performed per week.
Waiting time breast MRI (questions 7, 8, 9, 10, and 11)

The purpose of these questions was to assess the waiting
time for breast MRI in the institution of the responding
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radiologists. Breast MRI waiting time was defined as
time from initiation of the request for breast MRI to the
date of the actual breast MRI.
Statistical analysis

Descriptive results were summarized in tables and presented as counts and percentages with 95% confidence
interval. χ2 tests were used for categorical variables. All
tests were two-sided, with the alpha significance level set
at less than 0.05. Data was analyzed using SPSS (version
21.0, released 2011, Armonk, NY: IBM Corp).

Results
Response rate

In France, 132 of 463 radiologists (28.5%) responded,
whereas in Quebec, 38 out of 108 radiologists responded
(35.2%).
Demographics (questions 1 and 2)

The characteristics of the study population are shown in
Table 2. Most of the responding radiologists were “senior” radiologists, 74% aged between 40 and 59 in Québec and 66% aged between 40 and 59 in France. The
three types of surveyed hospitals included academic
medical centers, private clinics, and local community
hospitals. Most radiologists were employed in nonacademic institutions (i.e., general hospitals in Quebec,
and private institutions in France).
Breast MRI number, indications, and factors influencing
recommendation of preoperative breast MRI (questions 3,
4, and 12) (Tables 3 and 6)

In Québec, 38% of respondents were not performing any
breast MRI, whereas 49% performed between 1 and 21
breast MRI exams per week (mostly 1–10). In France,
75% of respondents performed between 1 and 19 MRI
exams per week. There were significantly more radiologists in France performing between 10 and 19 breast
MRI examinations per week than in Québec (27.3% versus 2.7%, p = 0.001). For the majority of radiologists in
both countries, preoperative breast MRI exams were not
the main clinical indication (representing less than 25%
of breast MRI exam indications for 41% of respondents
in France and 61.9% in Québec).
In both countries, the 3 most important decisionmaking factors for performing a preoperative breast MRI
were found to be the pathologic features of breast carcinoma, followed by age and breast density. In Québec,
the surgeon’s preference was a vital factor for 47.8% of
the performed breast MRIs, as opposed to 21.8% in
France (p = 0.006) (Table 6).
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Table 2 General information
Proportions

95% CI

Proportions

95% CI

p value
χ2 test

< 30

0% (0/38)

[0–0]

0.8% (1/132)

[0–2.3]

0.590

30–39

18.4% (7/38)

[5.5–31.3]

18.9% (25/132)

[12.2–25.7]

0.943

40–49

47.4% (18/38)

[30.7–64]

28.8% (38/132)

[22–36.6]

0.032

50–59

26.3% (10/38)

[11.6–41]

37.1% (49/132)

[28.8–45.5]

0.218

≥ 60

Québec

France

Age (years)

7.9% (3/38)

[1.1–16.88]

14.4% (19/132)

[8.3–21.5]

0.293

Academic hospital

26.3% (10/38)

[11.6–41]

16.7% (22/132)

[10.2–23.1]

0.180

Private clinic

63.2% (24/38)

[47.1–79.2]

22.2% (28/132)

[14.1–28.3]

< 0.0001

Community hospital

10.5% (4/38)

[0.3–21.7]

62.1% (82/132)

[53.7–70.5]

< 0.0001

Note—Data in parentheses are ratio

MRI-guided biopsies (questions 5 and 6) (Table 4)

MRI-guided breast biopsy was not being performed at
most of the surveyed radiological practices (64% in
France and 57% in Québec). And when MRI-guided biopsy was an available procedural option, they were being
performed less than 5 per week.
Waiting time breast MRI (questions 7, 8, 9, 10 and 11)
(Table 5)

In both countries, most facilities kept track of their MRI
waiting time, with up to 68% of institutions in France
and 80% in Québec performing audits. In Québec, waiting time was greater than 3 weeks in 55% of respondents
(p < 0.001) whereas it was never reported as less than 1
week. In France, waiting time was between 1 and 2
weeks for 44.5% of respondents (p = 0.001) and was less
than 1 week for 16.8% of respondents. In both countries,

this waiting time was considered appropriate for most
respondents.
With respect to preoperative breast MRI exams, 92.4%
were performed within 2 weeks in France versus 45% in
Québec. Indeed, 40.3% of respondents were able to perform them within 1 week in France, as opposed to 5% in
Québec (p = 0.002) and 52.1% within 1 to 2 weeks in
France and 40% in Québec. No preoperative breast
exams in France had to wait for more than 3 weeks (p =
0.001).

Discussion
The results of this study provide an interesting overview
of breast MRI practices of radiologists in Québec and
France, highlighting the differences between these two
different organizational health care systems [8, 9].

Table 3 Breast MRI examinations
95% CI

Proportions

95% CI

p value
χ2 test

Québec
Proportions

France

Number of examinations per week
None

37.8% (14/37)

[22.4–54.2]

2.3% (3/128)

[0.3–5]

< 0.0001

1–10

46% (17/37)

[29.1–62.8]

47.7% (61/128)

[38.9–56.4]

0.854

10–19

2.7% (1/37)

[2.8–8.2]

27.3% (35/128)

[19.5–35.2]

0.001

21–29

5.4% (2/37)

[2.2–13.1]

10.2% (13/128)

[4.8–15.5]

0.376

≥ 30

8.1% (3/37)

[1.1–17.3]

12.5% (16/128)

[6.7–18.3]

0.461

Number of preoperative examinations
0–24%

61.9% (13/22)

[39.2–84.6]

41% (50/122)

[32.1–49.8]

0.096

25–49%

19% (4/22)

[0.7–37.4]

36.9% (45/122)

[28.2–45.6]

0.139

50–74%

4.8% (1/22)

[5.2–14.7]

13.1% (16/122)

[7.0–19.2]

0.468

≥ 75%

4.8% (1/22)

[5.2–14.7]

4.1% (5/122)

[7.0–19.2]

1.000

Unsure

9.5% (2/22)

[4.2–23.2]

4.9% (6/122)

[1.0–8.8]

0.396

Note—Data in parentheses are ratio
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Table 4 Breast MRI-guided biopsies
Quebec
Proportions

France
95% CI

Proportions

95% CI

p value
χ2 test

Breast MRI-guided biopsy availability
Yes 42.9% (9/22) [19.8–65.9] 36.1% (44/122) [27.4–44.7] 0.552
Number of breast MRI-guided biopsies per week
< 5 100% (9/9)

[100–100]

97.7% (43/44)

[93.1–100]

Quebec is frequently “entirely” private as opposed to the
French system which is still affiliated with the public
health system (not “stricto sensu” private) [8, 9]. As a result, only a minority of breast radiologists in Quebec are
based in private institutions and most are practicing in
community hospitals, as was noted in our survey.

0.648

Response rate demographics (questions 1 and 2)

Breast MRI examination numbers, indications, and factors
influencing recommendation of preoperative breast MRI
(questions 3, 4, and 12)

This survey achieved a response rate of nearly 30% (170/
571) which corresponds to a good response rate within
the reasonable expectations of an internet survey, usually
achieving below 50% [6, 10].
Contrary to Clauser et al.’s study where more than
50% of European breast radiologists were based in academic centers, most of the respondents in our study
worked instead in non-academic institutions [6]. A comparison of French versus Quebec respondents showed
that the majority of French breast radiologists were
based in private centers whereas Quebec breast radiologists were mostly based in community hospitals. This reflects the different structural organizations between both
health care systems, since the private medical sector in

A significant number of respondents in Québec (38%)
were not performing any breast MRI as opposed to 2.3
% of respondents in France. A different organizational
pattern might explain these numbers. Whereas breast
MRIs can be performed in non-“breast” specialized imaging departments in France without specific prerequisite for radiologists interpreting these examinations,
breast MRIs are usually performed by radiologists working in specialized centers named Designated Reference
Center for Investigations (“Centre de Référence pour Investigation Désigné” (CRID)) in Québec. This type of
practice is in accordance with the concept of “Breast Imaging Centers of Excellence” promoted by the American
College of Radiology [11].

Note—Data in parentheses are ratio

Table 5 Waiting time audit and estimated waiting time
Proportions

95% CI

Proportions

95% CI

p value
χ2 test

80% (16/21)

[60.8–99.2]

68.1% (81/119)

[59.6–76.6]

0.282

Québec

France

Auditing waiting time
Yes

Average waiting time breast MRI
< 1 week

0% (0/21)

[0–0]

16.8% (21/119)

[10–23.6]

0.048

1–2 weeks

5% (1/21)

[5.5–15.5]

44.6% (53/119)

[35.5–53.6]

0.001

2–3 weeks

25% (5/21)

[4.2–75.8]

25.2% (30/119)

[17.3–33.1]

0.984

> 3 weeks

55% (11/21)

[31.1–78.9]

12.6% (15/119)

[6.5–18.7]

< 0.0001

Unsure

15% (3/21)

[2.1–32.1]

0.8% (1/119)

[0.8–2.5]

< 0.0001

Waiting time breast MRI opinion
Adequate

68.4% (13/19)

[45.4–91.4]

72 % (85/118)

[63.8–80.2]

0.746

Too long

31.6% (6/19)

[8.6–54.6]

28 % (33/118)

[19.7–36.2]

0.746

Average waiting time preoperative breast MRI
< 1 week

5% (1/21)

[5.5–15.5]

40.3% (48/119)

[31.4–49.3]

0.002

1–2 weeks

40% (8/21)

[16.5–63.5]

52.1% (62/119)

[43–61.2]

0.317

2–3 weeks

30% (6/21)

[8–52]

6.7% (8/119)

[2.2–11.3]

0.001

> 3 weeks

10% (2/21)

[4.4–24.4]

0% (0/119)

[0–0]

0.001

Unsure

15% (3/21)

[2.1–32.1]

0.9% (1/119)

[0.8–2.5]

< 0.0001

Waiting time preoperative breast MRI opinion
Adequate

85% (17/21)

[67.8–102.1]

81.5% (97/119)

[74.4–88.6]

1.000

Too long

15% (3/21)

[2.1–32.1]

18.5% (22/119)

[11.4–25.6]

1.000

Note—Data in parentheses are ratio
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Table 6 Most important factors influencing your decision as to whether or not to recommend a preoperative breast MRI? (select all
applicable choices)
Proportions

95% CI

Proportions

95% CI

p value
χ2 test

Pathology (i.e., invasive vs. DCIS)

78.3% (18/23)

[60–96.5]

87.2% (109/125)

[81.3–93.1]

0.259

Patient age

52.2% (12/23)

[30.1–74.3]

62.4% (78/125)

[53.8–71.0]

0.356

Breast density

47.8% (11/23)

[25.7–69.9]

46.4% (58/125)

[37.5–55.3]

0.900

Surgeon’s preference

47.8% (11/23)

[25.7–69.9]

21.8% (26/125)

[13.6–28.0]

0.006

Québec

France

MRI availability

13 % (3/23)

[1.85–27.9]

4.8% (6/125)

[1–8.6]

0.128

Other

13 % (3/23)

[1.85–28]

22.6% (27/125)

[14.3–28.9]

0.348

Note—Data in parentheses are ratio

The number of breast MRI examinations performed
by radiologists per week was found to be grossly similar
in both countries. Most of the respondents performed
1–10 cases per week, with a substantial number performing 10–21 cases per week in France. These numbers
are in agreement with numbers reported in a survey
published in 2007 by Bassett, reporting that a majority
of respondents (82%) performed 1–15 cases per week in
the USA [12].
Indications for performing preoperative breast MRI are
still debatable with a recent tendency to decrease preoperative staging breast MRI exams, particularly in the absence of high-level evidence from randomized controlled
trials demonstrating benefits of breast MRI in terms of
survival [3, 13]. Despite a lack of consensus as noted by
several authors [3, 4], criteria employed to recommend
preoperative breast MRI exams were consistent both
within and also between both countries. Unsurprisingly, in
both countries, the three most frequently cited variables
considered for breast MRI in patients with newly diagnosed breast cancer were pathologic features, age, and
breast density [3, 5]. Of particular note, the surgeon’s
opinion was also an important consideration in Québec,
much more so than in France. Although this factor has
not been extensively evaluated in recent studies [3, 5], it
emphasizes the role of breast surgeons in the era of multidisciplinary approach, which is in agreement with
Evidence-Based Medicine (EBM) guidelines [14]. Indeed,
EBM integrates the best external evidence with individual
clinical expertise and the patients’ choices [14]. The role
of the surgeon in patient selection for preoperative breast
MRI has been recently evaluated by Lee et al. who noted
that the decision to perform a preoperative breast MRI is
multifactorial and takes into account many patient and
tumor-related variables, all of which are weighed at the
surgeons’ “discretion” [15]. This significant difference between France and Québec could be explained by their different approach in breast cancer diagnosis, since French
breast radiologists have a more extensive and involved role
in providing results to patients and performing a

preoperative workup before referring the patient to the
surgeon [16, 17]. In Québec, on the other hand, particularly in specialized “breast centers,” patients are usually
directly referred to the surgeons during the initial diagnosis of breast cancer [18], potentially explaining why the
surgeon’s opinion is weighed more heavily. The latter
could also partly be related to Quebec’s longer waiting
times regarding breast MRI and therefore need to make a
clinical decision before performing this examination.

MRI-guided biopsies (questions 5 and 6)

For nearly 100% of respondents in Québec and France,
the estimated performed number of weekly MRI-guided
biopsies was reported as 5 or less, which may at first
glance appear quite low. However, these numbers are in
agreement with a recent multi-centric retrospective
French and Swiss study reviewing 1709 MRI-guided biopsies collected over a 7-year period in nine institutions,
representing an average number of 27 biopsies per year,
per institution [19].
Although essential because of the high sensitivity and
limited specificity of breast MRI, MRI-guided biopsies are
not widely available in both countries [20, 21]. While
some authors consider the limited availability of breast
MRI-guided biopsies “a serious weakness” limiting a more
generalized usage of this modality [6], the low number of
MRI-guided biopsies performed and the extra costs and
requirements associated with this procedure (equipment,
medical training, time-consuming procedure) could also
contribute to explain the situation. In addition, as recommended by the American College of Radiology, an
arrangement with affiliated facilities is an acceptable alternative (“In addition, facilities performing breast MRI must
have the equipment to perform mammographic correlation, directed breast ultrasound, and MRI-guided intervention, or create a referral arrangement with a
cooperating facility that could provide these services. The
ACR strongly recommends that the cooperating facility be
accredited by the ACR in breast MRI.”) [22].
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Waiting time for breast MRI (questions 7, 8, 9, 10, and 11)

Extended wait times endured by patients are a rising and
justified concern in our health care systems. This subject
has historically been a more sensitive issue in Québec
and Canada than in France [23, 24], likely due to the fact
that although waiting times are audited in most institutions in both countries, this is more frequently done in
Québec (80% versus 68%). Specifically, waiting times for
breast MRI exams have been a particular source of concern [3]. Currently, Quebec governmental guidelines
recommend a maximal delay of 90 days after reception
of the first request whereas French recommendations
based on “Plan Cancer 2014–2019” encourage a maximal
average delay of 21 days [3, 25]. An audit from 2013 performed at the Centre Hospitalier de l’Université de
Montréal showed that among 687 pending breast MRI
requests identified at the end of September, 67%
exceeded recommended wait times, with 10% exceeding
them by more than 12 months [3].
The impact of preoperative MRI on surgical waiting
time has been explored through several recent publications [5, 24, 26–28], with all of them, except Vreeland
et al. (who does not use time of initial surgery but time
of margin-negative surgery as end-point), suggesting that
the time from diagnosis to operative treatment of breast
cancer has increased over the years, particularly with the
advent of breast MRI [5, 26–29]. Although we did not
evaluate the impact of preoperative breast MRI on surgical waiting time in our study, our results indicate that
breast MRI exams are usually performed within a reasonable time frame following their initial request. Although this delay appears shorter in France, most of the
preoperative breast MRI exams in both countries were
performed within 3 weeks of their initial request (75% in
Québec, 99% in France), which represents an acceptable
delay according to the majority of French and Quebec
respondents.
Limitations concerning our results that are inherent to
survey-based methods must also be taken into account.
First, there is always the possibility of selection bias with
voluntary respondents who would be more likely to answer if they were particularly interested in the topic at
hand. And given that our data collection was performed
through an anonymous survey, we have no way of independently confirming or corroborating these selfreported answers. Second, to achieve an acceptable response rate, our questionnaire was also somewhat limited in its ability to precisely ascertain certain variables
that may require in depth data collection, such as waiting time for a breast MRI, which was evaluated as an approximate range of weeks, rather than an exact number
of days. Third, as our study only addresses pre-MRI
waiting time (time from initial request to completion of
the preoperative breast MRI examination), we cannot
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directly comment on the differences regarding preoperative surgical waiting time, which includes both the preMRI waiting time and the post-MRI waiting time (time
from completion of breast MRI to actual surgery). Given
that Zhang et al. have shown that differences in surgical
waiting time were most attributable to post-MRI waiting
time, due to post-MRI procedures and imaging (second
look US and MRI-guided biopsies), this may be an interesting variable to evaluate in future studies given its reported decrease in patient quality of life from additional
anxiety [5, 27, 30–32]. Finally, this survey was conducted
in 2015–2016, and the responses could have changed
over time.

Conclusion
Overall, our study demonstrates that both Quebec and
France make effective use of breast MRI within the confines of their respective health systems. Most radiologists
performing breast MRIs work in non-academic institutions and interpret 1–10 breast MRI exams per week.
MRI-guided breast biopsies are not widely available in
both countries. Quebec demonstrates a higher waiting
time than France for breast MRI exams, but most of preoperative breast MRI are performed within 3 weeks in
both countries. Of note is the importance of the surgeon’s opinion influencing the recommendation of preoperative MRI in Quebec.
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