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Abstract

Background One barrier to the widespread use of breast reconstruction (BR) is physicians’ perception that BR adversely
affects breast cancer prognosis. However, there is limited information regarding physicians’ understanding of the impact of
BR on patient prognosis and which physicians have misunderstandings about BR.

Methods We conducted an e-mail survey regarding the impact of BR on the prognosis of patients with breast cancer among
members of the Japanese Breast Cancer Society.

Results Of 369 respondents, 99 (27%) said that they believe BR affects patient prognosis. Female respondents and those
who treat fewer new breast cancer patients per year were more likely to state that they believe BR affects patient prognosis
(P=0.006 and 0.007). Respondents who believed that BR affects patient prognosis underestimated 5-year overall survival
rates in patients who receive BR and subsequently have local or regional recurrence in different sites.

Conclusion Our survey demonstrated that a quarter of respondents believe that BR affects patient prognosis and underestimate
survival rates in patients who receive BR and have subsequent local or regional recurrence. Because of the lack of evidence
regarding the impact of BR on patient prognosis, educating physicians by providing accurate knowledge regarding BR and
patient prognosis is highly recommended.
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Introduction

In Japan, there are over 90,000 new cases of breast
cancer each year. Among these, approximately half of
women receive mastectomy [1]. A better cosmetic out-
come is associated with a better quality of life in women
who undergo mastectomy and breast reconstruction (BR)
[2]. In Japan, implant-based BR has been covered by the
national health insurance since 2013. However, among
patients with breast cancer who receive mastectomy, the
frequency of immediate BR is not high. In 2018, there
were 48,233 patients who received mastectomy for pri-
mary breast cancer in Japan; among them, only 8,512
(18%) patients received BR [1, 3]. In contrast, the 2018
post-mastectomy BR rate in South Korea, another Asian
country, was 53% [4].

Studies have investigated various barriers to BR [5].
One of these is physicians’ perception that BR adversely
affects breast cancer prognosis owing to BR masking
local recurrence or delaying adjuvant chemotherapy and
radiotherapy [6—12]. Despite the absence of randomized
prospective trial data, several meta-analyses and systemic
reviews using retrospective data have demonstrated that
BR does not affect local recurrence rates, disease-free
survival, or overall survival in comparison with mastec-
tomy alone [13—15]. However, it has been reported that
many physicians have this misunderstanding about BR. It
is of clinical importance to identify physicians’ perception
about the impact of BR on patient prognosis and which
physicians have misunderstandings about BR. However,
limited information is reported on these issues.

We conducted an e-mail survey regarding the impact of
BR on the prognosis of patients with breast cancer among
members of the Japanese Breast Cancer Society. The
objective of this study was to clarify the beliefs regarding
BR among physicians engaged in breast cancer treatment
in Japan.

Patients and methods

The Japanese Breast Cancer Society Scientific Commit-
tee reviewed and approved this study. A questionnaire
regarding the impact of BR on the prognosis of patients
with breast cancer was sent via e-mail to members of the
Japanese Breast Cancer Society on 1 December 2021. Two
reminders were sent on 20 December 2021 and 25 January
2022; the survey was closed on 25 February 2022.

The questionnaire was divided into three parts.
Respondents were asked (1) their background, (2) whether
they felt that BR affects the prognosis of patients with
breast cancer, and (3) their estimation of patient prognosis

(5-year overall survival rate) according to the site of local
or regional recurrence (see Appendix for more details
regarding the questionnaire, modified from Clemons et al.
[161).

Statistical analysis was conducted using Fisher’s exact
test or the Mann—Whitney U test. Multivariate analyses were
conducted using a logistic regression model. All statistical
tests and p values were two sided, and P values < 0.05 were
considered significant. All statistical analyses were per-
formed using EZR version 1.5.5 (The R Project for Statisti-
cal Computing, Vienna, Austria) [17].

Results

Of 6,583 questionnaires, 369 (6%) were returned and were
available for analysis. Demographic information about
respondents is summarized in Table 1. Respondents were
asked whether they believed that BR affects patient prog-
nosis (Fig. 1); 27, 59, and 14% responded yes, no, and
abstained or said they did not know, respectively. The asso-
ciations of answers with respondents’ characteristics are
shown in Table 2. Female respondents were more likely to
answer yes to the question than men (P =0.006). Respond-
ents who felt that BR affects patient prognosis saw fewer
new breast cancer cases per year than those who did not
(P=0.007). Logistic regression analyses showed that both
factors (gender and number of breast cancer cases per year)
were significantly associated with the belief that BR affects
patient prognosis (P =0.05 and 0.04).

We evaluated the relationship of responses and respond-
ents’ estimation of 5-year overall survival rates among
patients with local or regional recurrence. Significant differ-
ences between responses and the estimations were seen for
the following sites: ipsilateral breast after breast-conserving
surgery and ipsilateral axillary lymph node (estrogen recep-
tor-positive and human epidermal growth factor receptor 2
[HER2]-negative tumors), skin of chest wall (isolated, after
mastectomy) (estrogen receptor-positive and HER2-positive
tumors) (Table 3). Respondents who felt that BR affects
patient prognosis estimated worse prognosis at all sites than
those who did not.

Discussion

In our study, approximately one-quarter (27%) of respond-
ents felt that BR affects patient prognosis. Physicians’ per-
ception that BR affects patient prognosis could stem from
the assumption that BR interferes with the detection of
local recurrence or the introduction of adjuvant chemo-
therapy or radiotherapy, although a large amount of data
from meta-analyses and systematic reviews show that BR
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Table 1 Physician’s background (N=369)

Variable Number (%)
Specialty
Breast surgeon 317 (86)
Medical oncologist 10 (3)
Radiation oncologist 10 (3)
Plastic surgeon 9(2)
Diagnostic radiologist 5()
Basic medicine 1(0)
Other 17 (5)
Gender
Male 225 (61)
Female 142 (38)
Abstention 2(1)
Hospital practice setting
Teaching hospital 102 (28)
Cancer center 30 (8)
Other 237 (64)
Years in practice
<10 55(15)
10~20 131 (36)
220 183 (50)
No. of new breast cancer cases per year
<25 47 (13)
25~50 90 (24)
50~100 114 (31)
2100 111 (30)
other 7Q2)
No. of new locoregional recurrence cases per year
<5 241 (65)
5~10 68 (18)
10~15 31(8)
15~20 8(2)
220 10(3)
Other 11(3)

following mastectomy does not affect patient prognosis
[13-15]. Moreover, several studies have demonstrated
that there are no differences in prognosis between breast-
conserving surgery with and without BR [18, 19]. Previous
studies have reported that 20-75% of physicians thought
that BR can mask and delay the detection of local recur-
rence [6—12]. Takahashi et al. conducted a questionnaire
survey on BR among physicians certified by the Japanese
Breast Cancer Society in 2001 and obtained responses
from 635 physicians [9]. In total, 47.4% of respondents
thought BR can mask local recurrence and were less likely
to refer their patients for BR [9]. Coroneos et al. stud-
ied physicians’ perceptions toward BR according to sub-
specialty and reported that oncologists were more likely
to believe that BR can mask local recurrence and delay
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Fig. 1 Responses to the question, "Generally, do you believe that
breast reconstruction at the time of the initial surgery affects patient
prognosis?"

adjuvant chemotherapy and radiotherapy, compared with
surgeons (30% vs. 14%, P <0.001) [11]. Contrary to the
study results of Coroneos et al. [11], we found no differ-
ence in respondents’ perceptions that BR affects patient
prognosis according to subspecialty; this is probably
owing to the small proportion of respondents with sub-
specialties other than breast surgery.

A concern that BR can mask local recurrence might
be theoretically incorrect in most mastectomy cases. A
recent systematic review reported that among patients who
received skin- or nipple-sparing mastectomy, 96—-100% of
local recurrence was located within the skin or subcutane-
ous tissue [20]. Skin and subcutaneous tissue are located
over the reconstructed breast in cases of both autologous
and implant-based reconstruction; BR does not mask local
recurrence in such cases.

In our study, female respondents were more likely to have
a concern that BR affects patient prognosis. Previous stud-
ies have reported that female physicians were more likely to
refer their patients for BR than male doctors, which is con-
trary to our results [10, 21]. A possible reason is the different
proportions of female respondents between our study and
previous works, with many more women participating in our
research (38%) than in previous studies (6% [10] and 14.4%
[21]). This low proportion of female respondents is similar
to another study conducted in Japan (3.8%) [9]. Because
the proportion of women was extremely low in these stud-
ies, there is a possibility that female physicians’ perceptions
about BR were not accurately reflected in the study results.
In Japan, the number of female physicians is increasing and
in 2020, the proportion of female physicians was 23% [22].
We believe that our results reflect the current situation in
Japan more accurately than previous studies.
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Table 2 Associgtion of Variable Affect (%) Does not affect (%) P value
respondents' belief that breast
reconstruction affects or does Specialty Breast surgeon 89 (32) 187 (68) 0.6
not affect recurrence with other 10 (26) 28 (74)
respondents’ background Gender Female 50 (41) 72 (59) 0.006
Male 49 (26) 141 (74)
Hospital practice setting Teaching hospital 26 (30) 62 (70) 0.7
Other 73 (32) 153 (68)
Years in practice <10 18 (43) 24 (57) 0.1
210 81 (30) 191(70)
<20 55 (36) 99 (64) 0.1
220 44 (28) 116 (73)
No. of new breast cancer <25 12 (39) 19 (61) 0.4
cases per year 225 84 (30) 193 (70)
<50 38 (37) 66 (63) 0.2
=50 58 (28) 146 (72)
<100 74 (36) 130 (64) 0.007
=100 22 (21) 82 (79)
No. of new locoregional <5 63 (32) 135 (68) 0.9
recurrence cases per year 25 33 (31) 75 (69)
<10 80 (31) 180 (69) 0.6
=10 16 (35) 30 (65)
<15 89 (31) 200 (69) 0.4
215 7 (41) 10 (59)
<20 91 (31) 206 (69) 0.1
220 5 (56) 4 (44)

Table 3 Association of physicians' belief that breast reconstruction affect or does not affect recurrence with their estimation of 5-year overall

survival, according to site

Status Site 5-year Affect (%) Does not affect (%) P value
survival
rate
Estrogen receptor-positive/HER2-negative Ipsilateral breast after breast-conserving <50% 5(6) 1(1) 0.01
surgery
250% 75 (94) 177 (99)
Estrogen receptor-positive/HER2-negative Ipsilateral axillary lymph node <50% 14 (17) 12 (7) 0.01
250% 70 (83) 172 (93)
Estrogen receptor-positive/HER2-positive  Skin of chest wall (isolated, after mastec- <50% 11 (13) 8(4) 0.02
tomy)

250% 73 (87) 173 (96)

Only examples with significant differences are listed

HER?2 human epidermal growth factor receptor 2

In our study, respondents who treated fewer new patients
with breast cancer per year felt that BR affects patient prog-
nosis. A previous study reported that physicians who treated
many new patients with breast cancer tended to refer their
patients for BR, which is comparable to our findings.

To our knowledge, our study is the first report regarding
physicians’ estimation of the prognosis in patients with local
or regional recurrence after breast surgery and BR. We found
that respondents who thought BR can affect patient progno-
sis estimated a worse 5-year overall survival in patients with

local or regional recurrence in different sites after breast
surgery and BR. Our results indicated that these physicians
thought BR results in worse prognosis. Interestingly, all
patients estimated to have a poor prognosis had estrogen
receptor-positive breast cancer. A possible explanation is
that patients with estrogen receptor-negative breast cancer
are estimated to have much worse prognosis regardless of
whether BR is performed.

Our study has several limitations. The main limitation
is the low response rate (6%), which is partly owing to
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the COVID-19 pandemic. It has been suggested that the
COVID-19 pandemic has resulted in survey responses that
are slower than usual owing to the increased workload of
physicians [23]. Next, most (86%) respondents were breast
surgeons, with very few respondents from other subspecial-
ties. Finally, we conducted multiple analyses, which could
have easily produced significant differences.

In conclusion, our survey demonstrated that a quarter of
respondents believe that BR affects patient prognosis and
underestimate the survival rates of patients who receive BR
and subsequently have local or regional recurrence in differ-
ent sites. Because of a lack of evidence regarding the impact
of BR on patient prognosis, educating physicians by provid-
ing accurate knowledge regarding BR and patient prognosis
is highly recommended.

Appendix: Breast reconstruction
and locoregional recurrence

The purpose of this questionnaire is to investigate physi-

cians’ perceptions toward the impact of breast reconstruction

on the prognosis of patients with breast cancer and deter-

mine how physicians currently manage patients who present

with locoregional recurrence. The results will be used to

determine the need for and feasibility of a clinical trial.
Please circle the response that best applies.

1) Are you:

a) Practicing basic medicine.
b) Breast surgeon.

c) Plastic surgeon.

d) Medical oncologist.

e) Radiation oncologist.

f) Diagnostic radiologist.

g) Other; please specify.

2) Are you:
a) Female.
b) Male.
¢) Abstention.

3) Do you practice at a:

a) Teaching hospital.
b) Cancer center.
¢) Other.

4) How many years of experience do you have in treating
patients with breast cancer?

a) <10 years.

@ Springer

b) 10-19 years.
c) 220 years.

5) How would you best categorize your practice with
respect to the number of new breast cancer cases you
see?

a) <25 per year.

b) 25-49 per year.

c) 50-99 per year.

d) 2100 per year.

e) Other; please specify.

6) How many new cases of locoregional recurrence do you
see, on average?

a) <5 per year.

b) 5-9 per year.

c) 10-14 per year.

d) 15-19 per year.

e) 220 per year.

f)  Other; please specify.

7) Generally, do you believe that breast reconstruction at
the time of the initial surgery affects patient prognosis?

a) Yes.
b) No.
¢) Abstention/i don’t know.

8) What is your estimation of the 5-year survival rate if the
patient presents with locoregional recurrence at the fol-
lowing sites? (Fill in by estrogen receptor/HER? status).

Please check one of the following

Ipsilateral
breast after
breast-
conserving
surgery

Skin of chest (<20%20%-49%+50%—79%*280%+abstention / I don’t
wall (iso- know)
lated, after
mastectomy)

Skin of
chest wall
(isolated,
after skin-
or nipple-
sparing
mastectomy)

(<20%20%-49%+50%—79%-*=80%+abstention / T don’t
know)

(<20%20%—49%+50%—79%*280%+abstention / I don’t
know)
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Please check one of the following

Nipple areola (<20%20%—49%+50%—79%+280%-abstention /I don’t

complex know)
(after nip-
ple-sparing
mastectomy)

Pectoral (<20%20%-49%+50%—79%-*=80%+abstention / T don’t
muscle know)
(isolated)

Chest wall  (<20%°20%-49%+50%—79%*280%+abstention / I don’t
(isolated) know)

Ipsilateral (<20%20%-49%+50%—79%-*=80%+abstention / T don’t
axillary know)
lymph node

Ipsilateral (<20%-20%—49%+50%—19%*280%-abstention / I don’t
supraclav- know)
icular lymph
node

Ipsilateral (<20%20%-49%+50%—79%-*=80%+abstention / I don’t
internal know)
mammary
lymph node

Ipsilateral cer-(<20%+20%—-49%+50%—79%-*280%+abstention / I don’t
vical lymph  know)

node

Contralateral (<20%20%-49%+50%—79%*280%+abstention / I don’t
axillary know)
lymph node
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