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Abstract
Background: A survey on post-mastectomy surveillance after immediate breast reconstruction (IBR), among
specialists of the French SFSPM was conduct.

Methods: Three sets of questions were established for prophylactic mastectomies, for ductal carcinoma in situ
(DCIS), and for invasive breast cancer (BC). Questions were asked about systematic clinical examination,
systematic ultrasound, systematic mammography, systematic magnetic resonance imaging (MRI), and
questions about surveillance proposals according to guidelines, after a consensus meeting, and adapted to
patient wishes.

Results: For prophylactic mastectomies, significant differences were reported for clinical examination by
different specialists, for frequency of MRI. For DCIS, distribution of surveillance modalities differed significantly
for the frequency of clinical examination according to medical specialty and centers, for shared surveillance or
by a surgeon or gynecologist and for the size of the DCIS according to centers. For invasive BC, a significant
different distribution was observed according to centers for shared surveillance by clinical examination, for the
duration of ultrasound surveillance according to physician specialties, for selected surveillance by
mammography according to centers, and for systematic MRI according to centers. The distribution of
responses differed significantly according to centers and specialties for tumor subtypes, and according to
centers for histological type. This survey suggests that after mastectomy with IBR, follow-up may include a
clinical exam every 6 months for DCIS and invasive BC, and annually for prophylactic mastectomy. Follow-up
should be shared between specialists and continued for at least 10 years. Annual ultrasound may be performed
for at least 10 years, while mammography and MRI should be reserved for selected cases.

1. Introduction
Breast cancers (BC) are the most common cancers and the leading cause of cancer death in women. Total
mastectomy remains a frequent treatment for BC, accounting for 20% to 40% of surgeries (1–5), despite
technical advancements, including oncoplastic techniques (6). The indications for prophylactic mastectomies
or risk-reducing mastectomies have increased due to the more frequent identification of BRCA mutations or
other deleterious mutations, as well as a high risk of breast cancer associated with family history, even without
an identified mutation (7).

After risk-reducing mastectomy, BC can still occur in about 2% of cases, developing from residual glandular
tissue (8–11). Even after a well-conducted complete mastectomy, glandular islands may persist, particularly
subcutaneously or at the periphery of the mastectomy, where cancer can develop (12–14). In the treatment of
in situ or invasive cancer, mastectomy may be considered as up-front surgery or after neoadjuvant
chemotherapy due to the size of the lesions relative to breast volume or patient choice, even when breast-
conserving surgery is possible. Local recurrence is infrequent but possible, also related to residual glandular
tissue.

Immediate breast reconstruction (IBR) is generally recommended for risk-reducing mastectomies and for in situ
cancer mastectomies, and should be proposed in most cases of invasive breast cancer. In these cases,
mastectomy will involve skin-sparing with nipple-areola complex (NAC) excision (SSM) or nipple-sparing
mastectomy (NSM) (7). The risk of residual glandular tissue will be higher if the surgery preserves a thicker
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subcutaneous tissue layer, requiring a balance between the risk of wound complications due to poor
vascularization of skin flaps and the risk of residual glandular tissue. A thickness of 2 mm to a maximum of 5
mm is considered optimal for skin flap dissection, and a tumor-areola distance of 2 cm or even 1 cm is usually
considered necessary for performing a NSM. In the case of risk-reducing mastectomy, the consensus is to
propose a NSM.

IBR are frequently performed using breast implants or autologous pedicle or free flaps. More recently, IBR have
been proposed using exclusive lipofilling (15, 16). Secondary complications are not uncommon, particularly
after implant reconstruction (17% to 42%) (17–19), and after radiotherapy, including capsular contracture,
implant rupture, infection, or more rarely anaplastic large cell lymphoma, which may lead to implant change,
removal, or conversion to another reconstruction technique.

Post-mastectomy surveillance aims to detect local recurrence and secondary complications (20). Surveillance
methods after IBR lack consensus and vary among teams and specialists. The goal of this study was to
conduct a survey on post-mastectomy surveillance practices after breast reconstruction, among specialist
physicians belonging to the French Society of Senology and Breast Pathology (SFSPM) based on different
mastectomy indications.

2. Methods
The survey was conducted between July and September 2024 among physicians of the SFSPM. Physicians
were categorized by specialty (surgeon, radiologist, medical oncologist, radiation oncologist, and onco-
geneticist), practice setting (cancer center, university hospital, regional hospital and private practice), and age
(< 50 years, 50–60 years, and > 60 years).

Three sets of questions were established based on the situations: prophylactic mastectomies with IBR,
mastectomies for ductal carcinoma in situ (DCIS) with IBR, and mastectomies for invasive cancer with IBR. For
each of the three groups, questions were asked about systematic clinical examination, systematic ultrasound,
systematic mammography, and systematic magnetic resonance imagery (MRI) (yes or no, frequency, by which
physicians and for what duration), and questions about surveillance proposals according to guidelines, after a
consensus meeting, and adapted or not to patient wishes (Table S 1).

For DCIS, the proposed surveillance modalities differed according to the patient's age, the size of the DCIS, the
excision margins, the type of mastectomy (NSM or SSM), and the type of reconstruction (implant or
autologous). For invasive cancers, the proposed surveillance modalities differed according to the tumor
subtype, histological type, evolution risk, type of mastectomy (NSM vs. SSM), and type of reconstruction
(implant or autologous).

All answers were analyzed to determine surveillance modalities for all physicians and the existence of
significant differences according to the specialties of the physicians, their practice setting, and their age.

This protocol was approved in accordance with SFSPM (French Society of Senology and Breast Pathology)
scientific board. This study consisted of a survey conducted among healthcare professionals and did not
involve patients, human biological samples, or personal health data. Therefore, it did not fall within the scope of
research involving human participants under French regulations (Loi Jardé). Nevertheless, the study was
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submitted to the Institutional Ethics Committee of Hôpital Européen for ethical review and conducted in
accordance with institutional ethical guidelines. The study was registered under reference number 2026-07-02-
GH.

Statistics: Comparisons were determined using the Chi-2 test. All statistical tests were two-sided. The level of
statistical significance was set at a p-value ≤ 0.05. Statistical analyses were performed using SPSS 16.0 (SPSS
Inc., Chicago, Illinois, USA).

3. Results
Population: 69 responses were recorded from 49 surgeons, 7 radiologists, 7 radiation oncologists, 3 medical
oncologists, and 3 onco-geneticists. Some of the responses included the attitude of several doctors on the
team. The distributions according to specialty, practice setting, and age are reported in Table 1.

Table 1
Distribution according to specialty, practice setting, and age.

    All
doctors

Cancer
center

UH RH Private Chi 2

  Nb % Nb % Nb % Nb % Nb % p

    69   37 53.6 5 7.2 9 13.0 18 26.1  

Speciality surgeon 49 71.0 24 64.9 4 80.0 8 88.9 13 72.2 0.637

  radiologist 7 10.1 2 5.4 1 20.0 1 11.1 3 16.7  

  oncologist 3 4.3 3 8.1 0   0   0    

  radiotherapeute 7 10.1 5 13.5 0   0   2 11.1  

  oncogenetic 3 4.3 3 8.1 0   0   0    

Age
groups

< 50 years 40 58.0 21 56.8 4 80.0 4 44.4 11 61.1 0.713

  50–60 years 17 24.6 9 24.3 0   4 44.4 4 22.2  

  > 60 years 12 17.4 7 18.9 1 20.0 1 11.1 3 16.7  

Nb: number, UH: University Hospital, RH: Regional Hospital.

3.1. Prophylactic Mastectomies with Immediate Breast
Reconstruction
A systematic clinical examination for surveillance was proposed in the vast majority of cases (95.6%), every 6
months for 25.2% of respondents and annually for 67.7%, shared between surgeons and gynaecologists in
63.1% of respondents, for duration of more than 10 years in 96.8% (Table 2).
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Table 2
Clinical exam, ultrasonography, mammography and MRI for prophylactic mastectomy, DCIS and invasive

breast cancer.
Prophylactic   Clinical exam Ultrasonography Mammography MRI

  Nb % Nb % Nb % Nb %

Examination Yes 65 95.6 40 58.8 19 27.9 7 10.3

  No 3 4.4 28 41.2 49 72.1 61 89.7

  unknown 1   1   1   1  

Frequency 6 months 19 29.2 0   0   0  

  annual 44 67.7 37 94.9 18 94.7 15 71.4

  2 years 2 3.1 2 5.1 1 5.3 6 28.6

  unknown 4   30   50   48  

By which surgeon 10 15.4            

  Gynecologist 14 21.5            

  Shared 41 63.1            

  unknown 4              

total time > 10 years 61 96.8 37 94.9 17 89.5 19 86.4

  10 years 1 1.6 1 2.6 1 5.3 1 4.5

  5 years 1 1.6 1 2.6 1 5.3 2 9.1

  unknown 6   30   50   47  

Selective cases No         13 44.8 9 25.0

  Yes         16 55.2 27 75.0

  unknown         40   33  

DCIS   Nb % Nb % Nb % Nb %

Examination Yes 44 97.8 56 82.4 17 25.0 7 10.3

  No 1 2.2 12 17.6 51 75.0 61 89.7

  unknown 24   1   1   1  

Frequency 6 months 35 52.2 1 1.8 0 0 0  

  annual 32 47.8 52 92.9 17 100 6 85.7

  2 years 0 0 3 5.4 0 0 1 14.3

  unknown 2   13       62  

By which surgeon 15 22.4            
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Prophylactic   Clinical exam Ultrasonography Mammography MRI

  Nb % Nb % Nb % Nb %

  Gynecologist 8 11.9            

  Shared 44 65.7            

  unknown 2              

total time > 10 years 45 68.2 41 73.2 14 87.5 4 66.7

  10 years 3 4.5 2 3.6 0 0 2 33.3

  5 years 18 27.3 13 23.2 2 12.5 0  

  unknown 3   13   53   63  

Selective cases No         6 42.9 4 14.8

  Yes         8 57.1 23 85.2

  unknown         55   42  

Invasive BC   Nb % Nb % Nb % Nb %

Examination Yes 67 100 60 88.2 19 27.9 27 39.7

  No 0   8 11.8 49 72.1 41 60.3

  unknown 2   1   1   1  

Frequency 6 months 47 69.1 0 0 0 0 0 0

  annual 21 30.9 59 98.3 19 100 27 90.0

  2 years 0 0 1 1.7 0 0 3 10.0

  unknown 1   9   50   39  

By which surgeon 16 23.5            

  Gynecologist 4 5.9            

  Shared 48 70.6            

  unknown 1              

total time > 10 years 48 71.6 47 81.0 18 94.7 18 60.0

  10 years 2 3.0 2 3.4 1 5.3 5 16.7

  5 years 17 25.4 9 15.5 0   7 23.3

  unknown 2   11   50   39  

Selective cases No         10 58.8 23 34.8

  Yes         7 41.2 43 65.2
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Prophylactic   Clinical exam Ultrasonography Mammography MRI

  Nb % Nb % Nb % Nb %

  unknown         52   3  

BRCA No             6 8.8

  Yes             62 91.2

  unknown             1  

Nb: number, MRI: Magnetic resonance imagery, DCIS: ductal carcinoma in situ, BC: breast cancer.

A systematic ultrasound was proposed by 58.8% of respondents, mainly annually and for duration of more than
10 years (94.9%).

A systematic mammography was recommended by 27.9% of respondents, annually for 94.7% and for duration
of more than 10 years in 89.5%. Sixteen respondents who did not consider systematic mammography proposed
mammography only selectively.

A systematic MRI was proposed by 10.3%, and in these cases, annually for 71.4% and for duration of more than
10 years in 86.4% of responses. However, 27 respondents proposed an MRI selectively.

A significantly different or near-significant distribution was observed for the performance of clinical
examination by different speciality of physicians (0.020), for the performance of systematic mammography
according to different specialists (0.062), and for the frequency of systematic MRI according to centers (0.043)
(Table 3). The clinical examination was proposed in 100% of cases in a shared manner for radiologists (n = 6),
oncologists (n = 2), and onco-geneticists (n = 3), in 28.6% and 35.7% in a shared manner and by gynaecologists
only, respectively, for radiotherapists, in 21.3%, 19.1%, and 68.3% by surgeons, gynaecologists, and in a shared
manner, respectively, for the 47 responding surgeons. A systematic mammography was proposed by 22.4% of
surgeons (11/49), by 28.6% of radiologists (2/7), by 1 of 2 oncologists, by 71.4% of radiation oncologists (5/7),
and by none of the 3 onco-geneticists. When an MRI was proposed, it was proposed annually in 90.9% of cancer
centers (10/11), in 100% of the 2 regional hospitals, by 42.9% of private practitioners (3/7), every 2 years for a
university center (100%), and 57.1% of private practitioners (4/7).

Surveillance modalities were recommended by 58.8% of physicians according to guidelines, by 38.2% after a
consensus meeting, and by 71.2% adapted to patient wishes (Table 4) in a significantly different manner
according to specialties for consensus meetings (0.039): for all oncologists (n = 2) and onco-geneticists (n = 3),
36.7% of surgeons (18/49), 28.6% of radiation oncologists (2/7), and 14.3% of radiologists (1/7).
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Table 3
Univariate analysis according to speciality and center for prophylactic mastectomy, DCIS and invasive breast

cancer.

  Clinical exam Ultrasonography Mammography MRI

speciality center speciality center speciality center speciality center

  Chi 2 Chi 2 Chi 2 Chi 2 Chi 2 Chi 2 Chi 2 Chi 2

Prophylactic p p p p p p p p

Examination 0.702 0.179 0.168 0.381 0.062 0.626 0.321 0.305

Frequency 0.946 0.079 0.695 0.862 0.857 0.131 0.085 0.043

By which 0.020 0.332 NA NA NA NA NA NA

total time 0.999 0.753 0.948 0.750 0.140 0.390 0.084 0.698

Selective cases NA NA NA NA 0.219 0.172 0.181 0.683

DCIS p p p p p p p p

Examination 0.910 0.563 0.900 0.452 0.137 0.379 0.791 0.158

Frequency 0.053 0.635 0.988 0.623 NA NA 0.857 0.646

By which 0.189 0.036 NA NA NA NA NA NA

total time 0.514 0.218 0.226 0.124 0.602 0.712 0.667 0.269

Selective cases NA NA NA NA 0.250 0.177 0.520 0.372

Invasive BC p p p p p p p p

Examination NA NA 0.746 0.286 0.259 0.626 0.062 0.002

Frequency 0.174 0.487 0.979 0.342 NA NA 0.844 0.797

By which 0.202 0.001 NA NA NA NA NA NA

total time 0.927 0.898 0.012 0.066 0.857 0.857 0.958 0.606

Selective cases NA NA NA NA 0.472 0.015 0.240 0.101

DCIS: ductal carcinoma in situ, BC: breast cancer. Bold character: significant p-value.
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Table 4
Surveillance modalities according to guidelines, concertation and adapted for

prophylactic mastectomy, DCIS and invasive breast cancer.
Prophylactic   Guidelines Concertation Adapted

  Nb % Nb % Nb %

  No 28 41.2 42 61.8 19 28.8

  Yes 40 58.8 26 38.2 47 71.2

  unknown 1   1   3  

Chi 2: p Center   0.197   0.056   0.425  

Chi 2: p Speciality       0.039   0.581  

DCIS   Nb % Nb % Nb %

  No 29 42.6 43 63.2 18 27.7

  Yes 39 57.4 25 36.8 47 72.3

  unknown 1   1   4  

Chi 2: p Center   0.252   0.180   0.192  

Chi 2: p Speciality   0.089   0.158   0.482  

Invasive BC   Nb % Nb % Nb %

  No 26 38.2 42 61.8 20 31.2

  Yes 42 61.8 26 38.2 44 68.8

  unknown 1   1   5  

Chi 2: p Center   0.118   0.350   0.307  

Chi 2: p Speciality   0.482   0.251   0.398  

Nb: number, DCIS: ductal carcinoma in situ, BC: breast cancer.

3.2. Mastectomies with Immediate Reconstruction for Ductal
Carcinoma in Situ (DCIS) (Table 2)
A systematic clinical examination was recommended in the vast majority of cases (97.8%), every 6 months or
annually in half of the cases, in a shared manner in 65.7% of cases, and for duration of more than 10 years in
68.2% of respondents, with 27.3% proposing duration of 5 years.

A systematic ultrasound was proposed by 82.4% of respondents, annually for 92.9%, and for duration of more
than 10 years for 73.2%, with 23.2% proposing duration of 5 years.

Seventeen physicians (25.0%) proposed a systematic mammography, annually for all and in 87.5% of cases for
more than 10 years, with duration of 5 years for 12.5% of physicians.
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A systematic MRI was proposed by 7 physicians (10.3%), annually for 85.7%, and in all cases for duration of 10
years or more. An MRI was proposed selectively by 85.2% of the 27 responding physicians.

A significantly different or near-significant distribution was observed for the frequency of clinical examination
performance according to medical specialty (0.053) and according to centers for shared surveillance or by a
surgeon or gynaecologist (0.036) (Table 3).

The surveillance modalities for DCIS differed for 22.1% of physicians according to the patient's age, for 16.2%
according to the size of the DCIS, for 31.3% according to the excision margins, for 6.1% in the case of NSM
compared to SSM, and for 10.3% in the case of implant-IBR compared to autologous reconstruction (Table 5).
According to specialties and centers, the distribution of responses differed significantly only for the size of the
DCIS according to centers (0.007).

Table 5
Difference of surveillance modalities for DCIS and invasive BC according to age, tumor characteristics and

surgery.
DCIS: differ with age with size with margins NSM vs SSM Implant vs

autologous

Nb % Nb % Nb % Nb % Nb %

No 53 77.9 57 83.8 46 68.7 62 93.9 61 89.7

Yes 15 22.1 11 16.2 21 31.3 4 6.1 7 10.3

unknown 1   1   2   3   1 2.2

Chi 2: p Center 0.596   0.007   0.133   0.170   0.478  

Chi 2: p
Speciality

0.735   0.882   0.348   0.561   0.554  

invasive: differ sub types Histology Risk NSM Implant vs
autologous

  Nb % Nb % Nb % Nb % Nb %

No 21 31.3 50 74.6 36 53.7 58 86.6 61 89.7

Yes 46 68.7 17 25.4 31 46.3 9 13.4 7 10.3

unknown 2   2   2   2   1  

Chi 2: p Center 0.002   0.015   0.477   0.219   0.478  

Chi 2: p
Speciality

0.025   0.359   0.688   0.543   0.791  

Nb: number, DCIS: ductal carcinoma in situ, BC: breast cancer, NSM: nipple sparing mastectomy, SSM: skin
sparing mastectomy.

Surveillance modalities were recommended by 57.4% of physicians according to guidelines, by 36.8% after a
consensus meeting, and by 72.3% adapted to patient wishes (Table 4), without significant difference according
to specialties and practice setting.
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3.3. Mastectomies with Immediate Breast Reconstruction for
Invasive Breast Cancer
A systematic clinical examination was proposed in all cases, annually by 30.9% and every 6 months by 69.1%,
mainly in a shared manner (70.6%), for more than 10 years by 71.6%, and for 5 years by 25.4% of physicians
(Table 2).

A systematic ultrasound was recommended by 88.2% of physicians, annually for 98.3%, for more than 10 years
for 81.1%, and for 5 years for 15.5% of physicians (Table 2).

A systematic mammography was proposed by 19 physicians (27.9%), annually for all, for 10 years or more for
all, and only selectively for 41.2% (7/17) of responding physicians (Table 2).

A systematic MRI was proposed by 27 physicians (39.7%), annually for 90.0%, for more than 10 years for 60.0%,
and for 5 years for 23.3%. An MRI was proposed selectively by 65.2% of physicians and by 91.2% in the case of
BRCA mutation (Table 2).

A significant different distribution was observed according to centers for shared surveillance by clinical
examination or by a surgeon or gynecologist (0.001), for the duration of ultrasound surveillance according to
physician specialties (0.012), for selected surveillance by mammography according to centers (0.015), and for
systematic MRI according to centers (0.002) (Table 3).

The surveillance modalities for invasive cancers differed for 68.7% of physicians according to tumor subtype,
particularly for triple-negative cancers (35/67), for 25.4% according to the histological type of the tumor, for
46.3% according to the risk of evolution, for 13.4% in the case of NSM, and for 10.3% in the case of implant-IBR
versus autologous reconstruction (Table 5). The distribution of responses differed significantly according to
centers (0.002) and according to specialties (0.025) for tumor subtypes, and according to centers for
histological type (0.015).

Surveillance modalities were recommended by 61.8% of physicians according to guidelines, by 38.2% after a
consensus meeting, and by 68.8% adapted to patient wishes (Table 4), without significant difference according
to specialties and practice setting.

For all three groups of mastectomies, no significant difference was observed according to the age groups of the
responding physicians.

4. In summary
For prophylactic mastectomies, follow-up practices differed significantly between specialists, particularly
regarding clinical examination and the use of MRI, which varied according to center policies and specialty-
specific consensus.

For DCIS mastectomies, a significant difference or near-significant distribution was observed for the frequency
of clinical examination according to medical specialty and according to centers for shared surveillance or by a
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surgeon or gynaecologist. The distribution of surveillance modalities differed significantly only for the size of
the DCIS according to centers.

For invasive breast cancer, a significant different distribution was observed according to centers for shared
surveillance by clinical examination, for duration of ultrasound surveillance according to physician specialties,
for selected surveillance by mammography according to centers, and for systematic MRI according to centers.
The distribution of responses differed significantly according to centers and specialties for tumor subtypes, and
according to centers for histological type.

These results allow the following monitoring methods to be proposed (Table 6): For prophylactic mastectomies
with IBR: a clinical exam annually, shared and ≥ 10 years, ultrasound annually and ≥ 10 years, mammography
and MRI only in selective cases. For DCIS and invasive breast cancer mastectomies with IBR: a clinical exam
every 6 months, shared and ≥ 10 years, ultrasound annually and ≥ 10 years, mammography and MRI only in
selective cases.
 

Table 6
Surveillance modalities proposed for prophylactic mastectomy, DCIS and invasive breast cancer.

Surveillance
modality

Prophylactic
mastectomy

DCIS Invasive breast cancer

Clinical
examination

Yes – annually – shared
– ≥10 years

Yes – every 6 months –
shared – ≥10 years

Yes – every 6 months –
shared – ≥10 years

Ultrasonography Yes – annually –

≥ 10 years

Yes – annually –

≥10 years

Yes – annually –

≥ 10 years

Mammography No (except selective
cases)

No (except selective
cases)

No (except selective
cases)

MRI No (except selective
cases)

No (except selective
cases)

No (except selective
cases)

DCIS: ductal carcinoma in situ, MRI: Magnetic resonance imagery.

5. Discussion
Results of the survey allowed to propose after mastectomy with IBR a surveillance with a clinical exam every 6
months for DCIS and invasive breast cancer and annually for prophylactic mastectomy, shared and ≥ 10 years,
ultrasound annually and ≥ 10 years, mammography and MRI only in selective cases.

The objective of loco regional surveillance after mastectomy with IBR is to detect early local and regional lymph
node recurrences, contralateral cancers as well as secondary complications related to reconstruction,
particularly after reconstruction with breast implants. Loco regional secondary complications include peri-
prosthetic capsular contracture and prosthetic ruptures, siliconomas, infections, skin damage or even necrosis,
breast deformities and skin retractions, and cytosteatonecrosis.

Mastectomy rate: Total mastectomies for BC are indicated for 12 to 30% of patients and up to 40% (1, 2, 5, 21),
and was 12.2% in a large French cohort of invasive breast cancer treated by up-front surgery (3). It was 36.6%
(1571/4287) for women treated from 2006 to 2018 in Lao N et al study (22).
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Mastectomy rate significantly increased according to periods of treatment (3): 15.5% before 2005, 17.8% from
2005 to 2010, 30.8% from 2011 to 2015 and 28.5% after 2015 among a French cohort. In France, between years
2011 to 2017, mastectomy rate was 26.4% (62.195/235.368) with higher rates of mastectomy for young
patients (39.7% and 41.3% for patients < 30 years and 30–39 years respectively) and older patients (43.4% for
patients > = 80 years) (23).

IBR rate: IBR should be systematically offered except in the few situations where it is contraindicated:
inflammatory BC and significant and/or multiple co-morbidities. Overall reconstruction rates have risen from 8%
in 1995 to 41% in 2013 according to the National Cancer Database (24, 25). Between 1998 and 2008, IBR rate
increase from 21% to 38% (26, 27).

IBR rate was 16.1% between 2008–2014 in France (28), 10% to 2005 and 23.3% from 2013 to 2014 in UK and
9.6% in China in 2018. Reconstructions rates were 45% in 2010 and 54% in 2015 in US (27). In the study
reported by Laas E et al in 2025 (16), mastectomy rate was 40% (20.043/50.178) and breast reconstruction rate
was 64.5% (12.930/20.043). IBR rate was 11% of mastectomies (2115/20043) and 16.4% of breast
reconstructions (2115/12.930).

5.1. Loco regional recurrence rate and location, and PMRT.
Loco regional recurrence rate for patients treated for breast cancer was 1.64% (26/1571) in Lao N et al study
over a median follow-up of 6.78 years (22). Among 137 patients with IBR (8.7%), 28.5% received PMRT and no
loco regional recurrence was reported. Average time from surgery to recurrence was 1.9 ± 1.6 years with
average recurrence size of 2.9 ± 2.4 cm. The majority (78%) had recurrences confined to the skin/subcutaneous
or pectoralis muscle levels. Five patients (19%) presented with axillary recurrence alone. These loco-regional
recurrences represent 1.7% of all mastectomy patients. Only one of these patients (representing 3.8% of all
loco-regional recurrences and 0.06% of all mastectomy patients) presented with a deep chest wall recurrence,
including ribs, intercostal muscles, and serratus anterior muscle.

The majority of recurrences were found in the skin/subcutaneous layers (64.7 to 100%: 85.1%, 177/208),
followed by pectoralis muscle (0 to 35.3%: 9.1%, 19/208), and in the skin/subcutaneous or pectoralis muscle in
90.1% (292/324), with very few recurrences within the deep chest wall (0 to 33.3%: 9.9%, 32/324) (22).

In subpectoral implant-IBR, 93% of recurrences were located in the ESTRO-target volume of PMRT and 7%
developed in the pectoralis major and deep thoracic muscle. In prepectoral implant-IBR, all recurrent tumors
occurred within the ESTRO-target volume (29).

In Salvestrini et al study, among 140 patients treated by mastectomy with IBR and PMRT, 10 (7.1%) developed a
local recurrence after a median follow-up of 72 months, with average time of 27 months (range 3–87) and an
average size of 18.5mm (range 6–30) (30). No recurrence was detected under the implant, 8 patients (80%) had
relapse above the implant and 2 (20%) patients relapsed on IMN chain. Seven recurrences occurred after
prepectoral implant-IBR (7/105) and 3 after subpectoral implant-IBR (3/35), without significant difference.

Consequently, post-mastectomy patients with subpectoral IBR (31), where the pectoralis and subcutaneous
tissues are anterior to the implant, can be treated while excluding structures deep to implant to avoid delivering
radiation circumferentially around the implant. This differs from reconstruction using autologous tissue and pre-
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pectoral implant IBR. Complication rates in patients who underwent PMRT after IBR vary across studies (32,
33). However, a meta-analysis of fifteen trials including 5,314 patients demonstrated a fivefold increase in the
risk of capsular contracture, reaching 32.6% with radiotherapy and a doubling of the reconstruction failure rate,
to 17.3% after PMRT (34, 35). Reinders et al. reported a 21% reconstruction failure rate with implant-based
versus no reconstruction failures with autologous tissue transfer IBR in patients undergoing PMRT (36) and
Berry et al. report major complication rates of 45% and 21% in patients with implants versus autologous tissue
transfers (37). Irradiating only the anterior capsule of the implant, targeting the skin, subcutaneous tissues and
the pectoralis major muscle, should reduce these complications by excluding the deep chest wall from
irradiation (38). There is potential for IMRT to reduce the risk of reconstruction failure and other major
complications (26) and 3-dimensional conformal radiotherapy is recommended, with intensity-modulated
radiotherapy advised when three-dimensional conformal radiotherapy is unable to achieve treatment goals (39).

Risk-reducing mastectomy in high-risk patients, confer a 90–94% reduction in breast cancer risk (8–12). In
Carbine NE et al Cochrane systematic review (11), breast cancer incidence after risk-reducing mastectomy in 7
studies for women who had BRCA1/2 mutations was 0 to 2%. More recently, Metcalfe K et al reported 20
incident breast cancers after risk-reducing mastectomy among 827 women (2.4%) after a mean follow-up of 6.3
years (13). In BRILLANT-BRCA study (12) authors reported that the residual breast volume evaluated with MRI
on the risk-reducing mastectomy side was significantly higher compared to the breast cancer side (p = 0.007),
and higher body mass index was associated with a higher residual breast volume (p < 0.0001), but residual
breast volume was not significantly related with breast cancer outcomes. However, Dietzel et al (14) reported
that postoperative residual glandular tissue is an important tool for quantifying the risk of developing breast
cancer after risk-reducing mastectomy and different effects on residual glandular tissue were shown for breast
density, skin flap, surgical method, preoperative breast volume, and surgeon experience. Moreover, a recent
meta-analysis (40) reported that surgical method, surgical indication and surgeon experience were significant
factors for residual glandular tissue.

5.2. Modalities of follow-up
In Smith D et al meta analysis including 16 studies (20), the pooled overall cancer detection rates were
1.86/1000 (95%CI,1.05–3.30) for mammography, 2.66/1000 (95%CI,1.48–4.76) for ultrasonography, and
5.17/1000 (95%CI,1.49–17.75) for MRI. Six studies used mammography, 5 used ultrasonography, 3 used MRI
and 2 used mammography and ultrasonography at the same time. The time interval for surveillance varied
between 6 and 12 months. For mastectomy with reconstruction, the pooled overall cancer detection rate
(4.73/1000; 95%CI, 2.32–9.63) was lower than that among patients who underwent mastectomy without
reconstruction. When palpable lesions at the time of imaging were excluded, the pooled clinically occult cancer
rate was 2.96/1000 (95%CI, 1.38–6.32) among patients who underwent mastectomy without reconstruction
and 1.06/1000 (95%CI, 0.41–2.73) among patients with reconstruction. Authors concluded that the current
evidence on the potential role of imaging surveillance after mastectomy is limited.

5.3. Limitations
This survey focuses on a small number of doctors, but some responses include several doctors from the same
team, which represents a broad cross-section of French practice. Despite variety of practice in the type of
examination, their frequency and duration depending on the specialty and type of institution, the results of this
survey allow us to propose a relatively consensual monitoring approach.
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6. Conclusion
Due to the absence of high-level scientific evidence for imaging follow-up after mastectomy with or without
reconstruction, a proposition of clinical practice from a survey can be considered as contributive. Results of this
French survey allowed to propose after mastectomy with IBR a follow-up with a clinical exam every 6 months
for DCIS and invasive breast cancer and annually for prophylactic mastectomy, shared between specialists
during ten years or more, an ultrasound annually and ≥ 10 years, mammography and MRI only in selective
cases. However, this is a survey and not a French reference document from the SFSPM, which uses a different,
specific methodology.
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