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Abstract

Minimal access nipple-sparing mastectomy (M-NSM), performed with endoscopic systems or with surgical
robot assistance, is a novel alternative to the classic approach to nipple-sparing mastectomies. Leading ad-
vancements in M-NSM have primarily come from Asia. We gather experts’ opinions from six European countries
to establish the current status of M-NSM in Europe. An eight-question survey was designed to explore M-NSM’s
historical background and current standing in various local settings. We collected data from 6 European coun-
tries, including Italy, Spain, France, Switzerland, Belgium, and Poland. The number of centers offering M-NSM
procedures in each reported country ranges 1-9. The number of procedures performed annually in four centers
exceeds 10. In all reported countries, current national breast cancer recommendations do not include M-NSM,
and this procedure is not explicitly covered by any of the national health care providers. All experts have indi-
cated the need for training in M-NSM surgery as a primary way to incorporate these techniques as a standard
procedure. Minimal access nipple-sparing mastectomy is still a tool used by a narrow group of specialists in
Europe. The main obstacle to broader implementation remains the extra cost of M-NSM, which requires reim-
bursement from the health care providers. Training courses, data collection, and demonstration of its benefits
are the key to promoting M-NSM among breast surgeons and patients.

Key words: minimal access nipple-sparing mastectomy, robot-assisted nipple-sparing mastectomy, endo-
scopic nipple-sparing mastectomy, endoscopic mastectomy, robotic mastectomy.

Introduction — R-NSM), is the rational alternative to the classic ap-

Nipple-sparing mastectomy (NSM) is a standard pro-
cedure for women who need to remove their mammary
glands for oncological or prophylactic reasons [1, 2].
Prepectoral breast reconstruction is a current trend
in NSM [3]. However, a long skin incision and placing
the implant under the skin, unprotected by muscles,
increases the risk of wound dehiscence and implant
exposure [4].

Minimal access nipple-sparing mastectomy (M-NSM),
performed with standard endoscopic systems (endoscop-
ic nipple-sparing mastectomy — E-NSM) or with surgical
robot assistance (robotic nipple-sparing mastectomy

proach to NSM with prepectoral implant placement [5].
Shortening the length of the skin incision and moving it
away from the implant’s direct compression can lead to
fewer complications and achieve a ‘hidden scar’ effect.
The genesis of M-NSM can be traced back to the late
1990s when Japanese surgeons recommended an endo-
scopic partial mastectomy and then total mastectomy
as a viable solution to improve cosmetic outcomes and
to decrease the morbidity associated with breast can-
cer surgery [6-9]. In 2014, Antonio Toesca performed
the first robotic NSM (R-NSM) at the European Institute
of Oncology in Milan [10]. Since this time, breast surgery
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through minimal access/minimal access breast surgery
has gained popularity worldwide. However, based on
the currently described patients’ series, the leading
countries in M-NSM surgeries originated from Asia.
The popularity of M-NSM among Asian women is likely
due to their high esthetic consciousness, the expecta-
tion of short scars to reduce the risk of keloid forma-
tion, and smaller breasts, which are more relevant/ap-
propriate to these procedures [11-13].

The data on the implementation of M-NSM in Eu-
rope is scarce. In the recently presented meta-analysis
comparing post-operative outcomes of minimal access
versus conventional nipple-sparing mastectomies in
breast cancer patients, 8 out of 10 studies came from
Asia (Taiwan, Korea, and China; total number of pa-
tients in M-NSM cohort = 747), and only two stud-
ies emerged in Europe (France and Italy with 87 and
40 patients, respectively) [14]. Thus, we opted to gather
experts or pioneers of M-NSM from different Europe-
an countries and inquire about this surgery’s historical
background and position in local settings.

The aim of the study was to ascertain/establish
M-NSM deployment/use in breast cancer centers across
Europe.

Material and methods

A questionnaire with eight questions has been cre-
ated to record the start and background of the M-NSM
in each country and to analyze its current state. Endo-
scopic breast surgeons who perform minimally invasive
breast surgery at European breast cancer centers were
contacted by email to respond to a questionnaire. Out
of nine invitations, seven were accepted. Two experts
from Spain unified their statements and were further
analyzed as one. Therefore, we collected data from
6 European countries, including lItaly, Spain, France,
Switzerland, Belgium, and Poland. Table 1 contains all
questions and the expert’s answers.

Results

In Europe, minimal access to robot-assisted nip-
ple-sparing mastectomy was initiated in Italy in 2014 and
followed by France in 2018. In 2021 and 2022, R-NSM
was introduced in Belgium and Spain, respectively.
Experts from Switzerland and Poland did not confirm
R-NSM surgery in their countries.

Endoscopic NSM has already been reported in 5 Eu-
ropean countries listed except for Belgium. It was first
introduced in Italy in 2016 and then in France and Spain
in 2018. This technique was reported in Switzerland
(2021) and Poland (2023).

The number of centers offering M-NSM in each
reported country ranges from 1 (Belgium) to 9 in Spain.
The number of procedures performed annually in four

centers exceeds 10 (two in Spain, one in Italy, and one
in Poland).

At least one M-NSM workshop was held in four coun-
tries, including France, Italy, Spain, and Poland. Spain
hosts over three M-NSM workshops annually, while
Italy is the country that organizes the most workshops,
around one per month.

In all reported countries, current national breast
cancer recommendations do not include endoscopic
or robotic nipple-sparing mastectomy. Minimal access
nipple-sparing mastectomy are not explicitly covered by
any of the national health care providers.

All experts identified insufficient reimbursement
as the main obstacle to the broader implementation
of M-NSM. Other factors hindering its adoption include
longer operating time, low number of experienced M-NSM
surgeons, and the poor appreciation for the ‘hidden scar’
effect, as reported by some surgeons and patients.

All experts have indicated the need for workshops
and sharing experience in M-NSM among breast sur-
geons as a primary way to incorporate these tech-
niques as a standard procedure. The following solution
included conducting clinical studies to validate the pro-
cedure’s safety, creating an international database, and
collaborating with national scientific societies to sup-
port M-NSM advancement.

Discussion

Despite scientific reports documenting E-NSM for
more than 20 years and R-NSM for 10 years, our survey
indicates that its implementation in Europe is still in its
early stages. Even in Italy, the pioneer country in robotic
approaches, only two cancer centers currently offer this
method to their patients. While this approach is available
in two centers in Spain, it is still unknown in 3 out of 6 re-
ported countries. We stated that breast surgeons scarcely
use robot assistance in daily practice, which contrasts
with the estimated number of da Vinci systems in Eu-
rope, which is around 1500 [15]. The absence of the wide-
spread use of versatile endoscopy in breast surgery, as
E-NSM is performed in unique numbers of/just a few
reported countries, makes it even more noticeable.

We reported that even in specialized robotic or en-
doscopic breast centers, the annual number of M-NSM
cases is low, not exceeding 50. A limited number of pa-
tients may result from restricted indications for M-NSM.
The preferred candidates for M-NSM are women who
have breasts that are small or medium in size (cups A, B,
and C). In large and ptotic breasts (size D and above),
M-NSM is technically challenging and increases the like-
lihood of ischemia of the nipple-areola complex 16, 17].
At the beginning of 2024, the Intuitive da Vinci Sin-
gle-Port surgical system received the European CE mark
for breast procedures, which may increase the popularity
of robotic breast surgery beyond clinical studies [18].
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Spain Switzerland

France Poland

Italy

Belgium

Country and name
of the author

Table 1. Cont.
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According to our report, most centers with high-vol-
ume M-NSM procedures have offered a workshop in
this field. Furthermore, the opportunity for M-NSM
training was indicated as one of the crucial ways to
spread the techniques. The European Society of Surgi-
cal Oncology’s inclusion of R-NSM in their upcoming
congress and the robotic webinar on their schedule/
program is a positive aspect [19]. Surprisingly, E-NSM is
not included in any ESSO session.

There have been no reported countries where M-NSM
is included in national breast cancer guidelines. Similarly,
the European Society of Medical Oncology still omitted
M-NSM in its breast cancer guidelines even though in
2017, at the 15 St. Gallen International Breast Cancer
Conference, robot-assisted mastectomy was already
recognized as an option for selected patients [20, 21].
The conservative attitude towards M-NSM may be partly
due to the relatively short follow-up of patients who
have undergone endoscopic or robot-assisted mastec-
tomy. However, in a single institution, a large number
of minimal access vs. conventional breast surgery
(603 and 1809 early breast cancer patients, respectively)
with a median follow-up of 84 months, estimated long-
term oncological outcomes have not been significantly
different [22]. The increasing number of studies support
this observation, proving that M-NSM is technically
feasible and safe from surgical and oncological points
of view [23-25]. It should prompt European oncological
societies to include M-NSM in their recommendations.

As a primary obstacle, most experts indicated the ad-
ditional cost of M-NSM. The procedure requires the use
of dedicated disposable single-ports and endoscopic
sealing devices. However, the cost of surgery is mainly
associated with the type of systems assisted during
mastectomy. In Taiwan, Lai et al. assessed that intro-
ducing robotic systems to nipple-sparing mastectomies
almost doubles the cost of the classic approach (USD
10 672 vs. USD 6182, respectively) [26]. It is less costly to
adopt 3D-endoscopic systems, which increase the cost
up to USD 7760 (a difference of less than USD 1600 com-
pared to the 2D E-NSM). The operating cost may differ
across Europe, and it is crucial to establish a genuine
financial impact of M-NSM in specific countries.

Alongside the higher costs of M-NSM, we demon-
strated that the need for specialized training in M-NSM
is still a challenge in European countries. However,
Europe allows R-NSM with CE mark, unlike the Food
and Drug Administrations restriction for robotic breast
surgery in the United States [18, 27]. It is an excellent op-
portunity for broader adoption of M-NSM provided these
financial and educational challenges can be overcome.

Experts emphasized the significant ways to strength-
en the role of M-NSM in breast surgery by collecting data
and conducting international clinical studies. Thus, our
study has the potential to foster European cooperation
to promote these innovative techniques.

The increase in total
costs for primary
E-NSM/R-NSM could
be mitigated by
the following factors:
Disseminating
the advantages
of the technique
among doctors,
government, and
the community.
Arranging specialized
workshops.
Trials proving that this
technique provides
less early and late
surgical complications,
decreases hospital
stay, less secondary
esthetic interventions,
and the same
oncological outcomes.

Hospital Mutua de Terrassa,
Barcelona)
R-NSM: 2022 (L. Blay in Hospital
Germans Trias i Pujol)

E-NSM: 2018 (I. Larrafaga in

Surgical workshops.
Cooperation with national
medical societies

National publications
and workshops.
Acceptance from the
national breast cancer
societies

We need more
publications on
quality of life data and
oncological data

More training
opportunities so
a broader group
of surgeons is confident
with the technique and
therefore can expand and
share their knowledge/
experience to others,
also more studies on
oncological safety
of endoscopic/robotic
procedures

DIEP — deep inferior epigastric artery perforator flap

What should be done to
incorporate E-NSM/R-
NSM into standard
surgical procedures in

your country?
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The main limitation of this report is that it might
not reflect the situation in all Europe as we directed
the question to the subjectively gathered experts. To
avoid blurring the information, we opted to receive
one opinion from particular countries, except Spain,
with two experts’ views unified in one. Furthermore,
the panelists/researchers have provided estimated in-
formation about the number of cancer centers that per-
form these procedures as well as the estimated number
of annual surgeries. Thus, we called this report a land-
scape that allows us to define the main issue that hin-
dered the implementation of M-NSM in Europe.

Conclusions

Robotic and endoscopic approaches are still tools
for a narrow group of specialists. The training courses,
data collection, and demonstration of study results are
the key to promoting M-NSM among breast surgeons
and patients. The main obstacle to wide implementa-
tion remains the extra cost of M-NSM, which requires
reimbursement from the health care providers. Howev-
er, if further studies prove the safety profile of M-NSM,
the need for patients to get surgery with barely visible
scars will prevail over the economic factors.

Disclosures

1. Institutional review board statement: Not applicable.
2. Assistance with the article: None.

3. Financial support and sponsorship: None.

4. Conflicts of interest: None.

References

1. De La Cruz L, Moody AM, Tappy EE, Blankenship SA, Hecht EM. Overall
survival, disease-free survival, local recurrence, and nipple-areolar re-
currence in the setting of nipple-sparing mastectomy: a meta-analysis
and systematic review. Ann Surg Oncol 2015; 22: 3241-3249.

2. Galimberti V, Vicini E, Corso G, et al. Nipple-sparing and skin-sparing
mastectomy: review of aims, oncological safety and contraindications.
Breast 2017; 34: S82-584.

3. Gunnarsson GL, Salzberg CA. Current status of pre- and retropectoral
breast reconstructions worldwide: a narrative review. Gland Surg 2024;
13: 1305-1314.

4. Wang ZH, Gao GX, Liu WH, et al. Single-port nipple-sparing subcutane-
ous mastectomy with immediate prosthetic breast reconstruction for
breast cancer. Surg Endosc 2023; 37: 3842-3851.

5. Xu X, Gao X, Pan C, et al. Postoperative outcomes of minimally invasive
versus conventional nipple-sparing mastectomy with prosthesis breast re-
construction in breast cancer: a meta-analysis. ) Robot Surg 2024; 18: 274.

6. Mok CW, Lai HW. Evolution of minimal access breast surgery. Gland
Surg 2019; 8: 784-793.

7. Yamagata M, Takasugi T, Takayama T. Partial mastectomy by the peri-
areolar incision. Geka Chiryo 2002; 86: 932-940.

8. Tamaki Y, Sakita I, Miyoshi Y, et al. Transareolar endoscopy-assisted par-
tial mastectomy: a preliminary report of six cases. Surg Laparosc Endosc
Percutan Tech 2001; 11: 356-362.

9. Sawai K, Nakajima H, Mizuta N, et al. Minimally invasive surgery for
breast cancer. Gan To Kagaku Ryoho 2001; 28: 1063-1070.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

Toesca A, Peradze N, Galimberti V, et al. Robotic nipple-sparing mas-
tectomy and immediate breast reconstruction with implant. Ann Surg
2017; 266: e28-e30.

Maskarinec G, Meng L, Ursin G. Ethnic differences in mammographic
densities. Int J Epidemiol 2001; 30: 959-965.

Kim S, Lee Y. Why do women want to be beautiful? A qualitative study
proposing a new “human beauty values” concept. PLoS One 2018; 13:
€0201347.

Gill HS, O-Wern L, Tiwari B et al. Postoperative scar management proto-
col for Asian patients. Aesthetic Plast Surg 2024; 48: 461-471.

Xu X, Gao X, Pan C, et al. Postoperative outcomes of minimally invasive
versus conventional nipple-sparing mastectomy with prosthesis breast
reconstruction in breast cancer: a meta-analysis. J Robotic Surg 2024;
18: 274.

Available from: https://www.researchandmarkets.com/report/europe-
surgical-robot-market.

Lai HW, Chen ST, Mok CW, et al. Single-port three-dimensional (3D) vid-
eoscope-assisted endoscopic nipple-sparing mastectomy in the man-
agement of breast cancer: technique, clinical outcomes, medical cost,
learning curve, and patient-reported aesthetic results from 80 prelimi-
nary procedures. Ann Surg Oncol 2021; 28: 7331-7344.

Toesca A, Sangalli C, Maisonneuve R et al. A randomized trial of robotic
mastectomy versus open surgery in women with breast cancer or BRCA
mutation. Ann Surg 2022; 276: 11-19.

Available from: https://www.intuitive.com/en-gb/-/media/ISI/Intuitive/
Card/EU-Newsroom/Single-Port-recives-CE-mark-UK.pdf.

Available from: https://www.esso42.org/programme-at-a-glance/.
Morigi C. Highlights from the 15th St Gallen International Breast Cancer
Conference 15-18 March, 2017, Vienna: tailored treatments for patients
with early breast cancer. Ecancermedicalscience 2017; 7: 732.

Available from: https://interactiveguidelines.esmo.org/esmo-web-app/
search/.

Wan A, Liang Y, Chen L, et al. Association of long-term oncologic progno-
sis with minimal access breast surgery vs conventional breast surgery.
JAMA Surg 2022; 157: e224711.

Lai HW, Chen ST, Liao CY, et al. Oncologic outcome of endoscopic as-
sisted breast surgery compared with conventional approach in breast
cancer: an analysis of 3426 primary operable breast cancer patients
from Single Institute with and Without Propensity Score Matching. Ann
Surg Oncol 2021; 28: 7368-7380.

Xu X, Gao X, Pan C, et al. Postoperative outcomes of minimally invasive
versus conventional nipple-sparing mastectomy with prosthesis breast re-
construction in breast cancer: a meta-analysis. ) Robot Surg 2024; 18: 274.
Maes-Carballo M, Garcia-Garcia M, Rodriguez-Janeiro |, et al. A system-
atic review of robotic breast surgery versus open surgery. ] Robot Surg
2023; 17: 2583-2596.

Lai HW, Chen ST, Lin YJ, et al. Minimal access (endoscopic and robotic)
breast surgery in the surgical treatment of early breast cancer-trend
and clinical outcome from a single-surgeon experience over 10 years.
Front Oncol. 2021; 11: 739144.

Available from: https://www.fda.gov/news-events/fda-brief/fda-brief-
fda-cautions-patients-providers-about-using-robotically-assisted-surgi-
cal-devices.

Franceschini G, Visconti G, Garganese G, et al. Nipple-sparing mastec-
tomy combined with endoscopic immediate reconstruction via axillary
incision for breast cancer: a preliminary experience of an innovative
technique. Breast ) 2020; 26: 206-210.

Sarfati B, Struk S, Leymarie N, et al. Robotic prophylactic nipple-sparing
mastectomy with immediate prosthetic breast reconstruction: a pro-
spective study. Ann Surg Oncol 2018; 25: 2579-2586.

Rathat G, Herlin C, Bonnel C, et al. Endoscopic nipple-sparing mastec-
tomy with immediate prepectoral implant-based reconstruction: a case
report. Am J Case Rep 2019; 20: 1812-1816.

Pluta B Skonieczna M, Zadrozny M. Endoskopowa i wspomagana ro-
botem mastektomia z natychmiastowa rekonstrukcja piersi. In: Wit-
manowski H, Budner M. Chirurgia piersi. Wydawnictwo Lekarskie PZWL,
Warszawa 2024.

71



