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Medical tattoos after breast cancer surgery are a therapeutic approach to regain psychophysical 
integrity. The tattooing of the Nipple-Areola Complex (NAC) in the ARCADE clinic involves three 
sessions, 30–40 days apart, and specialized nurses perform it upon medical indication. This study aims 
to assess the feasibility of a NAC tattooing clinic for women who have undergone surgical treatment 
for breast cancer in the Comprehensive Cancer Center of Azienda USL–IRCCS di Reggio Emilia, in Italy. 
This project is guided by the Medical Research Council framework for the development and evaluation 
of complex interventions, focusing specifically on the feasibility phase. The objectives of this phase 
include assessing organisational sustainability through retrospective analysis of activity data (Endpoint 
1); evaluating the NAC tattoos’ quality, by selecting a panel of experts that scored photographs’set, 
in a 1–5 Likert scale (Endpoint 2); exploring the professionals’ perceptions on their involvement in 
the clinic, through a qualitative study with semi-structured interviews (Endpoint 3). Endpoint 1: 
The activity had a standard character in timing and materials. 100% of the sample (N = 33) gained a 
satisfactory cosmetic result, without adverse events, or other complications like excessive color fading 
or pain (none or mild for 79%). Endpoint 2: 22 sets were retrospectively retrieved and included in the 
analysis. The tattooed NACs demonstrated excellent quality, achieving a medium score of 4.7 for 
color similarity and symmetry, and 4.8 for 3D effect. Endpoint 3: Five professionals (two nurses, one 
surgeon, two managers) were interviewed. The main macro-themes acknowledged considerations 
about the value of the clinic, the barriers and the facilitators encountered, and the related future 
needs. A nurse-led NAC tattooing clinic is a feasible, complex intervention for breast cancer care. The 
combination of the retrieved data analysis and those generated by the qualitative approach underlines 
how resource availability and personnel motivation are influential in determining goal achievement, 
as well as accountability promotion and competence development. The implementation of this service 
empowered a support network by engaging the community and professionals in collaborative efforts 
to provide this final step of care, which can be determinant for psychophysical recovery.
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Abbreviations
F	� Frequency
NR	� Not reported
NA	� Not applicable
BL	� Bilateral
ML	� Monolateral

Breast cancer is the most frequently diagnosed tumor in women. The estimated net survival rate 5 years after 
diagnosis is 88%1. From initial diagnosis to subsequent follow-up, patients are guided through a structured 
clinical pathway involving multiple stages and healthcare professionals to ensure the delivery of comprehensive 
and coordinated care. The implementation of multidisciplinary approaches enhances the quality and consistency 
of treatment, which is often characterized by its extensive duration and complexity1. When surgical treatment is 
indicated, it may have long-term implications for quality of life. Women undergoing mastectomy often experience 
anxiety, stress, trauma, and depression2, which is associated with increased use of healthcare resources. Although 
rare, breast cancer occurs also in men and is frequently managed according to evidence generated in women. 
Nonetheless, male patients may experience considerable long-term physical and psychological sequelae3. 
Appropriate treatments may help reduce individual burden and strain on the healthcare system4. Reconstructive 
surgery often provides excellent results in terms of breast shape. However, Nipple-Areola Complex (NAC) 
tattooing is usually a neglected part of the breast reconstruction process5. Interest in NAC tattooing has grown 
extensively worldwide6. A growing body of empirical evidence indicates that the use of medical tattoos among 
women who have undergone mastectomy serves as a therapeutic intervention. This approach may facilitate 
the restoration of femininity, sexuality, and personal identity following disease and aggressive treatments7. It 
is regarded as the conclusion of a challenging process and signifies the completion of a treatment course by 
restoring both physical and psychological well-being8. The tattooing technique used for NAC reconstruction is 
medical dermopigmentation9: pigments are introduced into the superficial layer of the papillary dermis using an 
electric device and disposable needles to color the skin. A recent review concluded that NAC tattooing is a safe 
and well-tolerated technique that produces satisfactory aesthetic results10. However, further studies are needed 
to fill gaps about how this service can be provided. Although reducing health disparities is a priority, addressing 
their complexities remains challenging, particularly in breast cancer survivorship care11,12. Involving patients, 
their families, and communities in addressing this challenge is crucial13. Mahony et al. demonstrated that early 
contact with a specialist breast cancer nurse positively impacts patients, health services, and the healthcare 
system, leading to substantial net savings14. The organization of care services can influence the magnitude of 
these effects and should be optimized according to patients’ needs and the local healthcare context. This study 
seeks to evaluate the feasibility of establishing a NAC tattooing clinic for women who have previously undergone 
surgical treatment for breast cancer at the Comprehensive Cancer Center of Azienda USL–IRCCS in Reggio 
Emilia, Italy.

Methods
Study design
To accomplish the overarching objective outlined above, the Medical Research Council (MRC) framework for 
the development and implementation of complex healthcare interventions was selected15. The four phases of 
the methodology are as follows: (1) development or identification of the intervention, (2) feasibility assessment, 
(3) evaluation, and (4) implementation. Further details regarding the initial phase are available in a prior 
publication16. This section delineates the second and third phases of the framework as applied to this project. 
Complex interventions comprise multiple interacting components and are commonly implemented within 
service delivery contexts across diverse fields, such as palliative care17, rehabilitation, and mental health18. 
The complexity of the intervention is determined by various factors, including the number of interactions 
and behaviors involved, the diversity and competencies of the professionals engaged, the types of instruments 
employed, the outcomes to be measured, organizational characteristics, logistical considerations, and the degree 
of flexibility inherent in the intervention15. It is crucial to understand the barriers and facilitators related not 
only to the characteristics of the intervention, but also to the individuals involved, in order to ensure successful 
implementation19.

The application of NAC tattooing within an oncological context exemplifies a complex intervention in 
healthcare, with its impacts evaluated across patient, professional, and organizational levels. To assess the 
feasibility of a nurse-led NAC tattooing clinic, we implemented the ARCADE_M study, an observational, single-
centre, mixed-methods study. Its protocol was approved by the Area Vasta Emilia Nord ethic committee N° 
2024/0133222, on 09/10/2024, and it is registered in Open Science Framework: ​h​t​t​p​s​:​​/​/​o​s​f​.​​i​o​/​e​v​r​​h​c​/​?​v​i​​e​w​_​o​n​​l​y​
=​f​e​0​​a​a​5​e​7​a​​9​4​2​4​d​e​​f​9​1​7​7​a​a​7​3​7​6​d​8​9​3​8​c.

Specific outcomes
The feasibility of an intervention is determined by several elements, such as optimal delivery, adherence, costs, 
and the ability of professionals to provide it15. The ARCADE_M’s goals were: to assess the organisational 
sustainability of the nurse-led NAC tattooing clinic (Endpoint 1); to evaluate the cosmetic outcome of the NAC 
tattoo (Endpoint 2); to explore the professionals’ perceptions on their involvement in the NAC tattooing clinic 
(Endpoint 3); to explore the lived experiences of the tattooed women (Endpoint 4). The activities related to all 
the endpoints were conducted in parallel. This paper presents the results related to endpoints 1 to 3. Endpoint 4 
will be discussed exhaustively in a separate report.

•	 Endpoint 1: activity and process data of the ARCADE clinic were analysed retrospectively.

Scientific Reports |         (2026) 16:1877 2| https://doi.org/10.1038/s41598-025-31551-8

www.nature.com/scientificreports/

https://osf.io/evrhc/?view_only=fe0aa5e7a9424def9177aa7376d8938c
https://osf.io/evrhc/?view_only=fe0aa5e7a9424def9177aa7376d8938c
http://www.nature.com/scientificreports


•	 Endpoint 2: a panel of experts analysed the photographs of the tattooed NAC according to objective criteria 
(symmetry, colouring, 3D effect).

•	 Endpoint 3: a qualitative study with semi-structured interviews was implemented to explore the perceptions 
of the healthcare professionals regarding their involvement in the ARCADE clinic.

Setting
The study’s setting is the Breast Surgery/Plastic Surgery Unit of the Azienda USL - IRCCS of Reggio Emilia, 
specifically the ARCADE nurse-led clinic of the plastic surgery service. Participants were interviewed at the 
Research, EBP, and IRCCS Unit, Health Professions Directorate of the Azienda USL - IRCCS of Reggio Emilia.

The NAC tattooing offered in ARCADE clinic: a brief overview
As fully described in Maselli et al.16, each NAC tattooing treatment involves, on average, three sessions 30–40 
days apart. Up to three nurses specialized in NAC tattooing, using a local anesthetic, performed the treatments 
on medical indication with aseptic technique in a hospital surgical clinic. They have valuable experience and 
expertise in the management of cancer patients. The NAC reproduction is performed using a dermograph 
equipped with sterile disposable needles. The pigments used are bio-absorbable. Since color fading is normal over 
time, an annual follow-up session is recommended to maintain an optimal cosmetic result. The 3D technique 
was applied. NAC medical tattooing has been included in the Essential Levels of Care of the Italian National 
Healthcare System since 201920.

Study population

•	 Endpoint 1: data regarding activities and processes where collected from January 2023 to August 2024, when 
62 patients were treated with NAC tattooing at the Azienda USL – IRCCS di Reggio Emilia. Specifically, we 
collected retrospective data of patients that fulfilled the following criteria : (1) adult, (2) being able to speak 
and write in Italian; (3) willingness to participate in the study and sign written informed consent; (4) have 
undergone oncological breast surgery with removal of the NAC; (5) have received NAC tattooing.

•	 Endpoint 2: starting from the cohort described above, we included patients who had completed the treatment 
at the date of study submission (6) and (7) agreed to contribute with the photographs of their NAC.

•	 Endpoint 3: we included health professionals involved in the provision/evaluation of this service. They were 
specialists with experience in breast surgery or breast reconstruction, professionals with training and experi-
ence in the NAC tattooing, clinical coordinators or managers of health care facilities involved in the service 
development and management.

Data collection
Data collection was conducted by appropriately trained professionals and research nurses (DM, MT), and 
registered on the eCRF. Age, surgical NAC reconstruction, monolateral/bilateral tattoo, were patient-related 
variables collected. The main indicators concerning the Endpoint 1 included the number of tattoo treatments 
completed/not completed per person, the number of sessions required per person, adverse events, procedural 
pain, duration of sessions, not-standard adjustments to the procedure, pigments and needles used. For the 
Endpoint 2, the available photo sets were considered. Those that permitted comparisons (pre/post-treatment, 
or NAC comparisons), through at least one of the quality indicators (color similarity, symmetry, 3D effect), 
were included for the blind evaluation. The expert panel consisted of the nurse tattooists (TL, GF, SL) and two 
nurses PhD students (DM, MT), in order to allow for fairness and technical competence. For the Endpoint 3, 
the principal investigator (DM) contacted professionals who met the eligibility criteria by email, informing them 
about the study and proposing their participation. The interested professionals met the principal investigator 
and received a detailed description of the study. Those willing to participate were included by signing a 
consent form. Individual interviews were audio-recorded, transcribed verbatim and immediately deleted 
after transcription. Interview transcripts were stored in pseudo-anonymised form under the responsibility of 
the principal investigator. Two nurses PhD students (DM, MT) trained in qualitative research conducted the 
interviews that followed these key-points: first contact with the clinic and expectations; factors that acted as 
barriers and facilitators in the activities of the clinic; future challenges and opportunities; the role of the nurse in 
this treatment; the meaning of this clinic within a clinical pathway. The data saturation principle was followed, 
with enrolment stopping when no new significant themes emerged from the interviews21.

Data analysis
The Endpoint 1 involved the analyses of the frequencies and percentages for process and overall activity 
data, and by assessing procedural timeframes and costs. The Endpoint 2 involved the descriptive analyses of 
data regarding the quality of the cosmetic outcome expressed by the expert panel on a 5-points Likert scale. 
Qualitative findings related to Endpoint 3 were generated through a framework analysis based on the topics 
discussed in the interview22,23. Three independent researchers (DM, MT, VS) read and familiarized themselves 
with the interviews, generating initial codes. In a second phase, the codes were shared and discussed until an 
agreement was reached, after which the research team defined the codes and began generating initial themes. 
Using the constant comparison method, sub-themes and themes were identified. All analyses were performed 
in Italian, and the results were translated into English. Methodological rigor and fidelity to the data were 
pursued through various strategies. The thematic analysis was conducted according to the planned methods: 
the research team was familiar with qualitative analysis and cancer care. The COREQ criteria for reporting 
qualitative research have been followed24. Reflexivity was considered by engaging in ongoing researchers’ self-
reflection, acknowledging their influence on data collection and interpretation25. The interpretation phase 
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included data triangulation, whereby qualitative themes were compared with quantitative results to identify 
areas of convergence and divergence26. Integrating these findings strengthened the validity of the results and 
informed the study’s overall objective.

Results
Organizational sustainability
This paragraph presents the data regarding the activities and processes of the ARCADE clinic, whose activity 
volumes are illustrated in the table below (Table 1).

Thirty-three women were included in the retrospective analysis (Fig.  1). Table  2 describes the main 
characteristics of the cohort: monolateral treatments on previously reconstructed nipples were the most frequent.

Data presented in Table 3 show that 90% of the sample completed the treatment in 3 sessions, which is the 
standard of the procedure. Of the remaining 10%, two participants skipped the third tattoo session because the 
color was already fully and satisfactorily pigmented in the area, with less fading than expected. One participant 
was not tattooed at the first appointment because of a suspected allergy during the initial assessment, confirmed 
by the allergologist. The 100% of the sample gained a satisfactory cosmetic result following the correct post 
treatment care, without adverse events, or other complications like excessive color fading or shifts.

Age range (mean age: 55)

< 50 50–59 > 60

10 11 12

Left Right Bilateral NR

18 11 4 0

Reconstructed 
NAC No reconstructed NAC NR

19 7 7

Table 2.  Sample characteristics.

 

Fig. 1.  Study participants and screening process.

 

2023

New patients Annual follow-up tattoos Clinic days

44 – 51

2024

New patients Annual follow-up tattoos Clinic days

28 24 40

Table 1.  ARCADE clinic activities for 2023 and 2024.
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Session duration and the dressings used were standard. The pigments are labeled with numbers from one 
to nine. Table 4 shows that the color blend applied for the areola were mostly the same for every session type. 
The color blend used to pigment the nipple differs from the one used for the areola. All the procedures were 
performed using three needle types, that differed in size and function, defining details or shades. Procedural 
pain was measured with the numerical rating scale (NRS). 79% of the reported NRS scores ranged from 0 to 3.

Tattoos’ quality evaluation
Experts independently evaluated the digital photo sets, scoring them using a checklist containing quality 
indicators and a Likert scale (1 = insufficient; 2 = poor; 3 = satisfactory; 4 = good; 5 = excellent). Thanks to 
continuous teamwork and training updates, all panel members were aligned on quality parameters, ensuring 
internal calibration. A set of photos was available for 30 patients. Eight sets were excluded because they did not 
permit comparisons (pre-/post-treatment, or NAC comparisons) through at least one of the quality indicators 
(color similarity, symmetry, 3D effect). Of the 22 sets included in the analysis (55 images in total), 47% were 
collected in the first tattoo session: 14 before the tattoo (T0) and 12 immediately after it (T1). In the second 
session, 28% of the photos were captured: 15 photos of 30-days tattoos (T2) and 13 taken immediately after the 
tattoo (T3). In the third session, 18% of the photos were collected: 5 photos of the 60-days tattoos (T4) and 13 
taken immediately after the tattoo (T5). 7% of photos were captured in the annual follow-up: 2 photos of 1-year 
tattoo (T6) and 2 taken immediately after the tattoo (T7). As few photos were retrieved, we decided to analyze 
data anonymously, prioritizing the impartiality of the panel quality assessment over statistical correlations 
analysis. As evaluated by the experts and illustrated in more detail in Table  5, the cosmetic outcome of the 
reconstructed NACs showed very good quality, with 4,7 medium score for color similarity and symmetry, and 
4,8 for 3D effect. All the photos’ sets allowed for evaluation of the 3D effect (Fig. 2), while five photo sets did not 
permit evaluation for color similarity and symmetry.

Qualitative findings
Five professionals (two nurses, one surgeon, and two managers) involved in the ARCADE clinic were interviewed. 
Initial themes developed by the research team were discussed to reach their validation. Four thematic macro-areas 
were finalized: “The value of the clinic”, “Barriers to the service’s development”, “Facilitators”, and “Challenges 
and future needs”. More details and exemplary quotations are illustrated in Tables 6, 7, 8 and 9.

The value of the clinic
The NAC tattoo service was broadly acknowledged for aiding patients in restoring their self-image and social 
integration. Participants felt that, in addition to conventional medical treatments, it tackled the psychosocial 
aspects of cancer recovery. They believed the service offered a holistic and emotionally meaningful support for 
patients within the cancer care journey, which also motivated providers.

Intervention type
Mean Duration
(Min) Top 3 areola pigments F Top 3 nipple pigments F Needles F Dressing NRS scale (range) F

First session
(N = 32)

140 (BL)
100 (ML)

1
5
7

2
1
12

7
8
9

16
8
5

7
9
3
NR

31
31
22
1

Gauze and Plaster
0–3
4–6
> 6
NR

10
4
1
17

Subsequent sessions
(N = 62)

90 (BL)
60 (ML)

1
7
5

4
2
23

7
8
9

36
26
10

7
9
3
NR

57
43
33
6

Color’s surplus application
0–3
4–6
> 6
NR

24
5
0
33

Annual follow-up session
(N = 4) 60

1
5
7
NR

2
2
2
2

7
9
NR

2
2
1

7
9

4
4 Color’s surplus application

0–3
4–6
> 6
NR

3
0
0
1

Table 4.  Data from the intra-procedural sheet: timing, materials, and pain level.

 

Process

Sessions for 
each patient

Specialistic 
referrals

Post-
treatment 
indication 
adherence

< 3 3 > 3 Yes No Yes No

3 30 0 2 0 32 0

Outcome
Adverse 
event

Unpredicted 
color shift

Eccessive 
fading

0 0 0

Table 3.  Process and outcome indicators of activities.
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Fig. 2.  Tattooed NAC with reconstructed nipple. The tattoo at 30 days after the first session is shown in the 
top right, demonstrating appropriate colour absorption. The central image shows the same NAC immediately 
after the second session, with a more intense colour illustrating the features of the technique, with a focus on 
shading and the 3D effect.

 

First 
session

Second 
session

Third 
session

Annual 
follow-
up

Expert panel cosmetic quality 
evaluation (mean scores from 1–5 
likert scale)

ID T0 T1 T2 T3 T4 T5 T6 T7 Color similarity Simmetry 3D effect

a x x 4.4 4.8 5

b x x 4,5 4,7 4.8

c x x 5 5 4.8

d x x 5 5 4.8

e x x x x 4.2 4.2 4.8

f x x x x 4.2 5 4.8

g x x 4.8 4.6 4.6

h x x 4.2 4.6 5

i x x x x 5 4.6 5

j x x x 4,7 4.8 5

k x x NA NA 4.8

l x x NA NA 5

m x x 5 4.6 4.2

n x x 4.4 4.8 5

o x x x x 5 4.6 5

p x x 4.8 5 5

q x x 4,5 5 4.6

r x x NA NA 5

s x x x NA NA 5

t x x x 5 4.6 5

u x x NA NA 4

v x x 5 4,7 4.2

TOTAL Overall medium scores

14 12 7 8 3 7 2 2 4.7 4,7 4.8

Table 5.  Cosmetic outcome evaluation from photographs’sets.
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Barriers to the service’s development
Participants highlighted that limited resources, in terms of staffing and funding, constituted a fundamental 
constraint. They also acknowledged that lengthy logistics and informatics interventions initially delayed the 
implementation of the initiative. Regarding teamwork, although initial enthusiasm was observed, participants 
emphasized the subsequent need for increased collaborative efforts and improved coordination. Additionally, 
managerial changes during the implementation period contributed to the destabilization of the original vision.

Facilitators
According to the interviewees, the initiation of the service was facilitated by the team’s attitude, which was 
marked by strong dedication, motivation, and a shared commitment to the project’s goals. The service received 
support at multiple levels from various stakeholders. Notably, the formal recognition of NAC tattooing as a 

Macro-theme Theme Exemplifying quotations

Challenges and future 
needs

Organizational 
challenges

“The other challenge is the data analysis, so the competence of colleagues, not only those who do research but also those who work, to 
be able to read a data modification and then maybe modify the organization of the clinic, making it not static, and understanding if the 
way we have organized it so far is a method that can work, be sustainable over time, and effectively respond to the needs of women, or if 
women need something else first, something else later” (P2).

Professional 
challenges

“(…) It is obvious that these are trainings that are not yet really in the healthcare sector; they are managed by external companies that are 
often also the producers of the equipment, rather than the pigments, and therefore, we must also find compatibility, understand how to 
carry out training that can then be certified as truly recognized training, as recognized by the professional and scientific community” (P2).
“So, we must mediate between extreme competence and the ability to carry on, so, in my opinion, the next challenge we have is to find a 
balance between optimizing competence and maintaining the possibility of offering the service (…)” (P2).

Table 9.  Themes and quotes related to the “Challenges and future needs”.

 

Macro-theme Theme Exemplifying quotations

Facilitators

A resilient team .“(…) it was the goodwill of the people, the desire to reach the goal and (…) but primarily the spirit of volunteerism that was present 
from figures (…) who later took on the more operational part without whom we could not have thought of starting” (P5).

Multi-level support

“The other great added value is that within the construction of this clinic, an organizational research project is included, in any 
case, a doctoral path, which without a doubt is providing significant support in terms of the activities carried out but also in terms 
of the method to reach what is the future and not just the opening of the clinic” (P1).
“(…) and also the recognition by the entire management of the importance of the project precisely to respond and complete the 
woman’s journey within our structure” (P2)
“(…) the volunteer associations that have been fundamental in these years to keep us going” (P4).

Competence building “I must acknowledge in particular the training that had already been cultivated in previous years (…) it was a godsend because it 
allowed us to say we already have a competence and from there we start, rather than having to create everything from scratch” (P5).

Table 8.  Themes and quotes related to the “Facilitators”.

 

Macro-theme Theme Exemplifying quotations

Barriers to the service’s 
development

Organizational 
limits

“Making choices means taking away from someone to give to someone else… and if today we decide to invest in 5 people within the clinic, 
it means that another five people are not dedicated to other areas, such as chronic conditions, fragility, urgency, and other aspects.” (P1).

Difficult teamwork “(…) the initial problem was coordinating the activity because we are all very busy, but it was a project that also went a bit in fits and 
starts (…)” (P5).

Uncertainties
“When trying to provide an organizational response to professionals who have already started the activity with other figures, starting 
again from that point is never simple because those who carried it out until the previous day might have had a vision that is not 
necessarily the vision of those who take over” (P1).

Table 7.  Themes and quotes related to the “Barriers to the service’s development".

 

Macro-theme Theme Exemplifying quotations

The value of the clinic

Supporting self-image recovery and 
societal reintegration.

“(…) and therefore within a Scientific Institute for Research, Hospitalization and Healthcare in the oncology field, it is 
certainly a path that manages to overcome even the traditional boundaries of prevention, diagnosis, and treatment: it 
proceeds with activities that address psychosocial issues, because the acceptance of oneself also allows women to work 
better, integrate into the community, and have a more satisfying life.” (P2).

Providing a comprehensive and 
emotionally significant care 
pathway.

“Being able also to offer the reconstruction with nipple-areola tattooing gives an image of oneself and therefore the 
importance of being able to follow them throughout the entire journey, which is not limited to a surgical intervention, 
but there is also an aspect of care that continues until reintegration into society and the self-image of the person.” (P1).

Building resilience through positive 
health impact.

“It has been challenging because it requires commitment and attention, but I think it is worth it. Even when one feels 
a bit tired, thinking about the project and its goal, the energy comes back (…)” (P3).

Responding to a fundamental 
health need.

“Everything started from the need to provide a complete response to patients who have undertaken a breast 
reconstruction journey (…)” (P5).

Table 6.  Themes and quotes related to Tthe value of the clinic”.
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national essential level of care within the public health system was highlighted. Having basic education on 
sterility concepts, knowledge of the breast cancer care pathway, and the presence of a specialized nurse were key 
factors that allowed the service to begin. Additionally, ongoing support and recognition from healthcare facility 
management and local patient associations played crucial roles. Lastly, the patients’ strong confidence in the 
professionals provided essential support, and the team’s existing expertise was a significant advantage in making 
patients comfortable and earning their trust.

Challenges and future needs
Participants faced challenges, including developing a data-driven model for assessing workflows and quality 
standards and integrating the service into institutional pathways through formalization. Managing patient 
waiting lists and evaluating staff competencies are also crucial. Interviewees suggested that scientific validation 
and formal recognition of NAC tattooing training, currently offered by external companies without official 
status, would be helpful. For sustainability, managers should maintain a trained, motivated staff while balancing 
workforce size, skills, and the service’s specialized needs.

Discussion
This study aimed to assess the feasibility of an NAC tattooing clinic for women who have undergone surgical 
treatment for breast cancer in Italy. While the central methodology employed complex intervention evaluation, 
specific goals were achieved to gain a clear picture of the intervention’s feasibility, including organizational 
sustainability, cosmetic outcome, and professionals’ experience. The relevance of this research lies in its rigorous 
and innovative approach to the topic, which gains solidity from previous phases16, maintaining coherence with 
its vision. Moreover, mixed methods enriched the evidence on the multi-level impact of NAC tattooing. Both 
quantitative and qualitative findings supported the feasibility of the project. The sustainability challenges were 
mitigated by the resilience of the professional team and the high therapeutic value of ARCADE. Furthermore, the 
crucial role of training in achieving the high-quality tattoos presented was emphasised, as was the demand for 
enhanced logistics and assessment. In the following paragraphs, we will discuss the main results of ARCADE_M’s 
three endpoints reported in this paper.

Endpoint 1 assessed the organizational sustainability: the activity has a standard character, with stable 
procedural times and predictable material usage. All participants achieved satisfactory results, demonstrating 
high tolerability and compliance without any complications. These data align with the overall workflow, where 
the number of 2024 sessions is more stable compared to 2023 (Table 1): organizational and procedural stability, 
as well as scheduling optimization, reflect the comparable number of treated women. Nevertheless, several 
factors contribute to the planning of activities. Three professionals were engaged in each intervention (due to 
training needs before reaching autonomy), working outside ordinary working hours (4 h). Human resources 
issues limited the flow of activities, as did the limited access to the clinic (only one day a week in the afternoon). 
In addition to these actionable barriers, the treatment structure, which requires at least three months to be 
considered complete, impacts the appointment schedule. Moreover, the number of annual follow-ups, which is 
regarded as replicable with no limits, will systematically grow, overlapping with new patients, if the organizational 
capacity remains unaltered. The number of new patients in 2024 (N = 28) is fewer than in 2023 (N = 44), as the 
2024 touch-ups performed were 24. On the other hand, choosing to prioritize new patients’ interventions will 
increasingly delay the annual tattoos: in 2024, 16 planned annual tattoos were postponed in 2025. These data 
show how this trend can be initially balanced, but they also warn us about how these factors firmly influence the 
possibility of providing complete and timely care.

The experts’ panel evaluation of the treated NACs indicates high-quality scores for NAC similarity, symmetry, 
and 3D effect. In the absence of a specific and widely acknowledged instrument for quality evaluation in this 
field, a Likert scale was used. It was noted that symmetry was not always applicable in the evaluations, for 
example, when breasts with reconstructed NACs are already evidently asymmetrical. Alternatives like NAC shape 
similarity may be a helpful indicator. Regarding color, human evaluation cannot be as precise as AI comparison. 
While some inspiring experiences are reported27,28, questions about the everyday applicability, costs, and the 
absolute necessity for this measurement are to be considered. Although the cosmetic outcome must be evaluated 
for quality auditing and continuous improvement, an essential part of this is the woman’s perception, which 
is intimate and can change over time. In other words, pigment composition and its normal fading are worth 
measuring. However, personalization in every session and biological variables that can influence color uptake 
must be considered. Another issue is that the actual evaluation of the color fix can be done after 30 days, when 
the skin has healed and the excess color has faded. After the third session, the patient was unable to attend the 
clinic for the final evaluation. For a comprehensive assessment, this should be considered, but with consideration 
for patient burden. Easier contacts and access may be considered.

The themes we developed from the interviews, which are crucial for this field comprehension29, involved 
in the NAC tattooing, were very informative by integrating quantitative data in this research. Organizational 
limitations related to logistics and human resources were the primary barriers, as well as poor coordination 
within the team and uncertainties about the service’s vision and identity. Despite these issues, the resilience of 
the nurse tattooists in motivation and dedication was the main strength of the project’s progress. The support 
granted by medical and health professions management integrates that of the associations, research, and patients, 
who perceived the professionals’ competence and ongoing education within the practice. The value of the clinic 
emerged clearly from all the interviews: the intervention promotes self-image recovery and societal reintegration, 
providing a comprehensive and emotionally significant care pathway that addresses a health need. Its relevance 
is matched by its overall significance in benefiting breast cancer patients and survivors. Moreover, it is important 
that they can access the service without facing a heavy financial burden, within a healthcare framework that 
supports this equally. It represents a crucial point to be shared in the scientific and civic community.
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The complex intervention methodology enables the identification of various actionable areas and both 
positive and negative aspects of healthcare services, as demonstrated by similar studies in the field of breast 
cancer30,31. This project confirms that a multi-stakeholder, mixed-methods research approach is appropriate for 
addressing complexities and gaps in evidence32.

We have identified seven intervention areas that represent the main challenges and future opportunities 
associated with ARCADE implementation:

	1.	 Dedicated and motivated personnel.
	2.	 Accountability promotion and data-driven model for quality assessment.
	3.	 Formalize the service in the clinical pathway, enhancing team coordination.
	4.	 Efficient management of the requests.
	5.	 Competence maintenance and evaluation.
	6.	 Validation of the specific training.
	7.	 Concile long-term sustainability with high-level performances.

The integration and formalization of services, as well as the definition of the training pathway and resource 
requirements, were the main issues faced after this complex intervention evaluation. As Table 10 shows, the 
actions taken to overcome the detected barriers were building blocks that provided solidity and stability to the 
service, fundamental for its inclusion in the breast cancer clinical pathway of the healthcare facility.

Empowering people with training makes it possible to increase activities safely, manage waiting lists 
effectively, and distribute the workload more efficiently. Moreover, the electronic agenda for appointments 
marks the beginning of formal activities and the regional information flow. Nevertheless, these preliminary data 
were not sufficient to complete an exhaustive cost evaluation. We know that the cost of materials is around 50 
euros for 3 tattoo sessions; the regional reimbursement provided for in the fee schedule is 16.80 euros for each 
session. Once space, time and human resources are defined and implemented, it will be possible to proceed 
with cost-effectiveness evaluations and others that consider the health benefits for patients. Notably, the tattoo-
only technique can be used with patients who refuse another operation for NAC reconstruction, as well as 
with those who have potential risk factors for a poor outcome following surgical NAC reconstruction33. In 
addition, cost savings are suggested, but these still need to be examined in detail34. The organisational aspects 
of similar implementations are often poorly documented in the literature and lack cohesion in an international 
context6,16. This makes the research useful and relevant, but also makes it poorly comparable with similar studies, 
especially given its single-centre design. The small sample size considered for the retrospective analysis of data 

Challenge Action Description
Time 
frame

3
To share the 
strategy and the 
vision

The Research & EBP Unit and the health professions of the oncological department discussed these priority work areas described in 
Table X with the administrative director of the hospital facility and the health professions director of the integrated clinical care network. 
They also met with the nurse tattooists and the plastic surgery service director for further feedback on recent activities and plans. The 
vision was developed from a shared perspective of feasibility, sustainability, and training and focused on the significance and necessity 
of its inclusion in a precise care pathway. The added value that the public service can provide is its highly specialized and evidence-based 
care in an comprehensive cancer care framework.

Oct – 
Nov 
2024

2, 3
To guarantee 
safety, quality and 
continuity

The team refined the procedure, consent, and organizational documents necessary for the service formalization. The service is 
considered a nurse-led clinic within the hospital’s plastic surgery unit.

Dec 
2024 
– May 
2025

5, 6, 7
To define training, 
competence levels 
and indicators

The team established an annual training plan for nursing competence in NAC tattooing of cancer patients. It aims to:
• provide and consolidate theoretical and technical knowledge on NAC medical tattooing;
• develop competence in taking charge of the person candidate for NAC tattooing;
• Promote professionals’ autonomy in performing the NAC tattooing procedure.
Blended modality training, incorporating both theoretical and practical frameworks, is conducted within an extendible 30-hour plan. 
Initially, practice will be conducted on available clinic days with minimal impact on activities.

Jan – 
May 
2025

1, 7
Better staff 
management to 
provide continuity 
and sustainability

Personnel stabilization at the clinic encountered several barriers due to their transfer from other working settings, even within the 
territory. In the first months, services coordinators of the nurse tattooists were contacted to ensure their collaboration in facilitating 
shifts and transfers between hospitals. An agreement has been reached, dedicating the more expert nurse to the clinic three working 
days a month.

Jan – 
May 
2025

2, 3, 4
To guarantee 
safety, quality and 
continuity

To provide materials supply, a 2-year contract for needles and pigments has been set up with the provider.
The patient pathway begins with the medical indication for tattooing. Medical staff will also evaluate and order consultations with 
specialists, such as dermatologists or allergists. Then, a computerized request is forwarded by the surgeon through the internal hospital 
system, allowing the patient to schedule the first appointment. That medical request has a coded referral for NAC tattooing care 
(86.02.3), which is reimbursed by the National Healthcare System and included in the essential levels of care in Italy. The agenda at this 
point is editable by the breast unit case manager with appointments and notes.

Feb – 
May 
2025

2
To systematically 
collect complete 
clinical 
information.

The team collaborated with the informatics department of the healthcare facility to develop an electronic chart integrated with the 
hospital’s Electronic Health Record System. It tracks patients’ anamnesis, medical indications, NAC projects, operational data for each 
session, and follow-ups. Photographic devices are connected to the system for a secure and systematic collection of photos before and 
after the sessions.

Feb – 
May 
2025

3, 7

To renew the 
dialogue and 
engagement 
with patients, 
associations, 
caregivers, and the 
community.

As in the development phase, the breast cancer patients’ association was crucial in sustaining the project: two training demographers 
and synthetic skin for tattoo practice were donated. The team actively participated in community-open events, where the involved 
associations were invited to provide feedback on the project’s evolution. Moreover, brochures of ARCADE were updated and refined to 
provide clearer information.

Feb – 
May 
2025

Table 10.  Actionable barriers and challenges in ARCADE implementation.
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is another limitation to consider, as also the lack of patient-reported outcomes: due to the ongoing development 
of the intervention structure, data were not always available or were incomplete. For the same reason, cosmetic 
outcome evaluations need to be improved, and the new integrated electronic chart will be crucial to overcome 
these problems. Moreover, similar supportive interventions after breast cancer surgery should also consider 
the male population, as supported by recent literature3. On the other hand, patients ‘associations strengthened 
the whole research project, from the development to the results’ analysis: it permitted to continuously compare 
evaluations and actions to contextual appropriateness and receptivity. Community involvement is considered 
an integral part of the co-designed approach in oncology35 and will be important in the next implementation 
phases.

Implications for practice
The significance of the clinic extends beyond the execution of the tattoo, as it plays a crucial role in breast cancer 
survivorship, completing the care pathway. It is envisaged that the capacities of this service can be extended 
sustainably, providing space, for example, for research, therapeutic education, survivorship care, referral to local 
services, and training for dyads, citizens, and professionals. In this comprehensive vision the nurse is a central 
figure, like this quote remarks:“The nurse can really provide a response that goes beyond just the tattoo, but also in 
terms of support and guidance within our facilities, like the psychological support, if this need emerges during the 
reconstruction and tattooing process, and perhaps did not emerge in the previous stages of the journey” (P1). Future 
steps will be necessary, starting with professionals’ training and a more comprehensive cost evaluation.

Conclusion
A nurse-led NAC tattooing clinic represents a feasible and complex intervention within the context of breast 
cancer care. The treatments administered exhibited high levels of tolerability, personalization, and quality of 
cosmetic outcomes. Although subject to the influence of available resources, its sustainability—considering 
continuity and completeness—appears promising. The use of accountability instruments and competence 
development serves as protective factors. The implementation of this service has empowered a support network 
by engaging both community members and healthcare professionals in collaborative efforts, thereby providing a 
crucial final step in care that may significantly impact psychophysical recovery.

Data availability
The datasets generated and analysed during the current study are not publicly available for confidentiality rea-
sons. However, they are available from the corresponding author upon reasonable request.
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