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Background: The COVID-19 pandemic necessitated a reassessment of healthcare delivery, emphasizing on strategies to 
reduce hospital visits without compromising patient care. In response, plastic surgery units explored innovative approaches to 
ensure high-quality care and enhanced protection for vulnerable groups, such as oncologic patients undergoing mastectomy 
and breast reconstruction. This study evaluates the implementation of a polyurethane-polyester bra cup enriched with oxygen to 
diminish the need for postoperative outpatient visits.

Methods: Patients who underwent mastectomy and prepectoral breast reconstruction between February 2020 and March 
2021 were selected. A novel postoperative management protocol with a polyurethane-polyester bra cup was adopted, and a 
cost-benefit analysis evaluated the economic impact of integrating this medical device into postoperative care.

Results: The polyurethane-polyester bra cup wound dressing significantly reduced the frequency of outpatient visits, enhancing 
patient autonomy in postoperative care. Patients reported high satisfaction levels, particularly appreciating the ability to manage 
the device independently, which contributed to the substantial reduction of hospital accesses. Economic analysis revealed that 
the devices’ utilized resulted in a notable reduction of 333.5 working hours, translating to a financial saving, ranging between 
€9990 and €40,020 for nursing and medical staff, respectively. The device cost was established at €20 per unit, demonstrating 
an effective cost-saving strategy in postoperative care.

Conclusions: The adoption of polyurethane-polyester bra cup in postsurgical care for mastectomy patients undergoing implant-
based prepectoral breast reconstruction proved to be a strategic measure in reducing hospital visits and maintaining high levels 
of patient satisfaction.
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Introduction
The COVID-19 pandemic, affecting over 200 countries world-
wide, has precipitated an unprecedented global health crisis, 
compelling a radical transformation in lifestyle and necessitating 
a thorough reevaluation of healthcare delivery systems to mit-
igate infection risk.1 This recalibration has led to the adoption 
of protective measures for healthcare personnel, establishment 

of specialized hospital pathways, and a pressing need to mini-
mize hospital and outpatient admissions without compromis-
ing the quality and accessibility of patient care.2–4 Amidst these 
challenges, the objective of sustaining uninterrupted and com-
prehensive healthcare services, especially for vulnerable patient 
groups, has been overwhelming, raising concerns about poten-
tial neglect and diminished healthcare provision.5
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In the domain of plastic and reconstructive surgery, practi-
tioners have been especially challenged to innovate and adapt. 
Fragile oncologic patients are the most susceptible to adverse 
outcomes during pandemics, and their status demanded supe-
rior standards of care and safety.6–8 Cancer patients, due to 
their often-immunosuppressed status from therapy and sur-
gical interventions, face heightened risks of opportunistic 
infections, including COVID-19. For patients undergoing 
mastectomy and immediate reconstruction, routine postop-
erative visits for medical examinations and dressing changes 
present additional risks of exposure to the virus.9 To contain 
these infective risks, drastic choices have been taken, and up 
to 55% of reconstructive procedures have been abandoned in 
the EUSOMA (European Society of Breast Cancer Specialists) 
centers during the pandemic.10 Nevertheless, the breast recon-
struction procedure is part of the essential levels of assistance 
(LEA), at least in Italy. Considering its unquestionable benefits 
for breast cancer-affected patients in terms of physical and psy-
chosocial recovery, not to mention its potential protective role 
against fearsome complications such as breast cancer-related 
lymphedema,11 it appeared paramount to preserve its practice 
despite the difficulties posed by pandemics. We sought for a 
strategy to reduce the necessity for hospital visits while ensur-
ing the promised level of care and maintaining patient satisfac-
tion with their postoperative follow-up. This manuscript aims 
to assess the effectiveness of the “polyurethane-polyester bra 
cup (MOSS),” an innovative medical device designed with a 
polyurethane-polyester framework and infused with an oxygen- 
enriched, olive oil-based matrix for controlled reactive oxygen 
species (ROS) release, already used for aesthetic breast surgery.12 
The device was applied as postsurgical dressing for patients 
who underwent mastectomy and implant-based, prepectoral 
reconstruction. Thanks to its anti-inflammatory properties and 
easy application, this specific wound dressing was postulated to 
decrease the frequency of postoperative outpatient clinic visits, 
thus reducing the risk of COVID-19 spread among patients.

This approach exemplifies a pivotal shift towards integrating 
advanced medical technologies with patient care protocols to 
navigate the complexities posed by the pandemic, ensuring that 
vulnerable populations continue to receive high-quality, uninter-
rupted healthcare services.

Materials and methods
The current prospective observational study follows the prin-
ciples of the Declaration of Helsinki and was approved by the 
Scientific Committee of the Department of Medicine Surgery 
and Neuroscience of the University of Siena. No ethical approval 
was required as the devices used are already approved for daily 
clinical practice and no modifications of standard treatment 
protocols were made. Informed consent was obtained from all 
participants for their enrollment in the study and for the publica-
tion of their photographs and data. The study aimed to evaluate 
the effectiveness of the polyurethane-polyester bra cup enriched 
with oxygen-enriched olive oil on postsurgical outcomes among 
patients undergoing prepectoral breast reconstruction after 
mastectomy for breast cancer during the SARS-CoV-2 pan-
demic, from February 2020 to March 2021. The patients’ post-
operative management followed a specific protocol outlined in 
Table 1. The device (Figure 1) was initially applied in the surgi-
cal room and subsequently replaced every 3 days. The simplicity 
of this wound dressing is shown in Video 1 [online]. Patients 
replaced it at home eight times, and after 30 days postsurgery, 
the device was removed at the outpatient clinic. Patients who 
underwent skin-sparing, nipple-sparing, or skin-reducing mas-
tectomy followed by immediate prepectoral breast reconstruc-
tion with either a tissue expander or a definitive prosthesis, as 
determined by the pre-BRA (Prepectoral-Breast Reconstruction) 
score, were included in the study. Patients unwilling to adhere 

to the new protocol, those with previous radiation therapy, and 
cases requiring delayed breast reconstruction, were excluded 
from the current series.

Results
One hundred and twenty-five patients took part in the study 
with all participants completing the questionnaire that inves-
tigated their satisfaction with the early follow-up protocol. 
Table 2 shows the satisfaction questionnaire that was submit-
ted to every patient, which contains specific questions about 
the wound dressing device use (Q15, 17, and 23) and the 
department organization level perception (Q6, 15, 16, 21, and 
22). The characteristics of the patients’ population are out-
lined in Table 3. The device was well tolerated by all partici-
pants, with no negative reactions reported except for one case 
of initial redness around the surgical wounds in one patient, 
which resolved within 3 days postoperatively. Interestingly, 
about 15% of patients reported an unpleasant odor as the sole 
complaint about the device, yet not impacting their overall 
evaluation.

During the follow-up, postsurgical complications were 
recorded in 16% of cases. The majority of them (12%) were con-
sidered minor and consisted of wound dehiscence (seven cases) 
or slight hematoma/seroma (eight cases) that were treated in one 
visit at the outpatient clinic. Major complications that required 
re-admission for surgery occurred in 4% of cases and included 
one infection, three instances of seroma, and one hematoma. 
Despite these complications, patients were highly satisfied with 
the postoperative outcomes. In fact, 80.1% of patients rated 
their satisfaction as with the highest grade possible on the ques-
tionnaire, achieving a score of 98 out of 98 points. A further 
breakdown of satisfaction scores revealed that 7.7% of patients 
scored 97/98, 4.8% scored 96/98, another 4.8% scored 95/98, 
and only 2.6% of the study population scored 92/98. Patients 
appreciated the self-replacement feature of the device and the 
consequent reduced need for dressing changes at the hospital, as 
highlighted in responses to questions 21 and 23.

The economic analysis of the study investigated the time 
saving derived from reduced outpatient management and 
dressing changes. Based on an average dressing time of 20 
minutes per session, it was estimated a total time saving of 
20,000 minutes. This esteem represents 125 patients perform-
ing eight self-replacements at home, amounting to 333.5 hours 
saved. Considering the variable cost-per-hour for healthcare 

Table 1.

The patients’ postoperative management followed a specific 
protocol: the device was initially applied in the surgical room 
and subsequently replaced every 3 days. Patients replaced it at 
home eight times and the device was removed at the outpatient 
clinic 30 days after surgery.

Day Action

Day of surgery First placement the polyurethane-polyester bra cup
 � POD 3 Device replacement at first POD visit and medical checkup
 � POD 6 The patient, instructed on the modalities, independently replaces 

the device at home
 � POD 9 2nd device replacement at home
 � POD 12 3rd device replacement at home
 � POD 15 4th device replacement at home
 � POD 18 5th device replacement at home
 � POD 21 6th device replacement at home
 � POD 24 7th device replacement at home
 � POD 27 8th device replacement at home
 � POD 30 Definitive device removal in outpatient clinic and medical 

checkup

POD indicates postoperative day.

http://dx.doi.org/10.1097/IA9.0000000000000059
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professionals across Europe, the estimated cost savings ranged 
from 9990 to 40,020 euros for nurses and medical doctors, 
respectively. In the Tuscany Region, the cost of the device itself 
amounted to 20 euros per pair for public hospitals. This high-
lights the economic efficiency of the intervention, considering 
the substantial savings in terms of healthcare professionals’ time 
and healthcare facilities’ demand reduction.

Discussion
During the COVID-19 pandemic, healthcare systems worldwide 
faced unprecedented challenges, including the need to delay 
nonurgent elective surgeries and reduce hospital admissions 
to protect vulnerable populations, such as cancer patients.4 
This situation has exacerbated waiting times for surgeries and 
postoperative care, particularly affecting those awaiting breast 
reconstruction postmastectomy. According to the EUSOMA 
Working Group review,10 quality of breast cancer care was well 
maintained during the pandemic, thanks to protocols provided 
by multidisciplinary panels for all the treatment steps, from tri-
age to treatment. For what concerns breast reconstruction, these 
pandemic policies ranged from not indicating immediate breast 
reconstruction to recommending only heterologous reconstruc-
tions for their shorter operative time and postoperative hos-
pital stay when compared with autologous reconstructions.13 
Nowadays, in the wake of the pandemic, immediate breast 
reconstruction (IBR) is to be recommended, and it has been 
extended to those with larger breasts through skin-reducing 
mastectomy techniques.14–17 Direct-to-implant IBR is favored 
for its streamlined approach, reducing the need for secondary 
procedures inherent to two-stage reconstructions. However, it 
poses significant challenges in managing postoperative compli-
cations such as flap necrosis.18–21 Flap necrosis not only poses a 
risk for reconstructive failure but can cause delays in initiating 
adjuvant therapies, prolong hospitalization, and escalate health-
care expenditures. The operational constraints imposed by the 
COVID-19 pandemic have exacerbated these issues, potentially 
intensifying the psychological and physical distress experienced 
by patients awaiting reconstruction.5

In an effort to circumvent the limitations of in-person post-
operative care while adhering to pandemic-related restrictions, 
healthcare providers have increasingly adopted telemedicine. 
Nevertheless, telemedicine’s capacity to address the entirety of 
postoperative care requirements remains limited.22–24 One of the 

critical challenges is the platform’s inability to provide hands-on 
care, and the ability to address common postsurgical complica-
tions such as wound infections, hematomas, seromas, and flap 
necrosis.25,26 This necessity for physical follow-up visits under-
scores the gap in telemedicine’s ability to fully replace traditional 
care models, especially in the context of postoperative manage-
ment where tactile assessment and intervention are crucial.

Another adaptive strategy has been developed in many breast 
surgery centers during the pandemic, which consisted of lim-
iting surgeries to the sole demolitive ones, thus sacrificing the 
reconstructive procedures. In this way, resources would have 
been diverted to the COVID-19 patients and less postopera-
tive wound care was required in terms of in-hospital stay and 
wound dressing changes.27 This particular antipandemic mea-
sure that suggested to limit immediate breast reconstructions 
was elaborated by a panel of oncologists in various terms in 
different countries. As few examples, the Association of Breast 
Surgeons, UK, recommended to perform only mastectomy with 
no IBR, while the American Society of Breast Surgeons classified 
IBR as intermediate priority surgery and left more freedom to 
each institution in calculating their resources to perform it.13 
Despite the unquestionable reasonability of these measures to 
contain the pandemic, we believe that indications to perform a 
reconstructive surgery should be discussed in a multidisciplinary 
panel of both, oncologists and breast surgeons, to ensure that 
no crucial steps in breast cancer treatment are underestimated. 
In respect of the difficulties posed by pandemics, we adopted 
a safe approach in selecting the most suitable surgery for each 
patient, taking into consideration all the risk factors associated 
with postreconstruction complications and failure with the use 
of the Pre-BRA score.28 When in doubt, in the so-called “gray 
areas” where patients would score limit values between differ-
ent risk groups, the safer procedure was selected. Several other 
solutions to balance between pandemic restrictive measures and 
to preserve the complete breast cancer patients’ healing path 
have been elaborated and described, with no rise in postopera-
tive complications when compared with prepandemic ranges.27 
Among these “breast reconstruction-saving” protocols, emerg-
ing evidence underscored the potential of ROS for their antimi-
crobial properties and roles in cellular signaling, inflammatory 
response modulation, and apoptosis induction, offering new 
avenues in postoperative wound care. The introduction of the 
polyurethane-polyester bra cup, enriched with ROS, heralds 
a novel strategy in the postoperative management of breast 
reconstruction patients. This approach not only minimizes the 

Figure 1.  The image shows the polyurethane-polyester bra cup device employed in the current study.
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necessity for frequent clinical follow-up but also sustains, if not 
elevates patient satisfaction by enabling effective home-based 
wound care management. Given their multiple functionalities 
and antimicrobial action, topical application of ROS has been 
extensively documented in both in vitro and in vivo studies.29–32

Before the pandemic, preliminary findings from an ongoing 
clinical study evaluating the polyurethane-polyester bra cup’s 
impact on breast wound healing suggested a reduction in both 
complication rates and clinic visits. In light of these findings 
and amidst the necessity to minimize in-person consultations 
to enforce social distancing and curb COVID-19 transmission, 
we opted to implement the polyurethane-polyester bra cup for 
patients undergoing heterologous prepectoral breast reconstruc-
tion postmastectomy. In this way, we could assess the device 
benefits in enhancing postoperative wound management at 
home. Furthermore, this protocol enabled our unit to keep prac-
ticing IBR, as the procedure did not entail more outpatient visits 
than a simple mastectomy.

Wound care after breast reconstruction necessitates outpa-
tient hospital visits, conventionally.33,34 The adoption of this 

device facilitated effective patient self-care, conserving health-
care resources. Integrating the polyurethane-polyester bra cup 
into our treatment protocol yielded dual benefits: a significant 
reduction in the necessity for hospital visits—decreasing from 
10 to three in the first-month postsurgery—and maintaining 
patient satisfaction. Despite fewer in-person consultations, 
patients did not feel neglected during the pandemic. On the 
contrary, the device’s ease of self-application led to enhanced 
satisfaction levels, as evidenced by an average score of 5/5 on 
questions related to follow-up care and support, underscoring 
the device’s efficacy in postoperative care and patient monitor-
ing. As shown in the current study, the implementation of the 
polyurethane-polyester bra cup in the management of postop-
erative wounds in breast reconstruction presents a significant 
advancement in patient care. However, the study’s limitations 
must also be acknowledged. The reliance on partial data from 
an ongoing clinical study may not provide a comprehensive 
understanding of the device’s effectiveness across a broader 
patient population. Furthermore, the study’s findings are based 
on experiences within a specific healthcare context, which may 

Table 2.

Questionnaire over patients’ reported satisfaction. 

Questions Answers and item scores ()

Q1 Are you satisfied with the reception you received from the 
medical staff upon admission?

Yes always (5) Not always (3) No (1)

Q2 Did the paramedical staff who assisted you inspire confidence? Yes always (5) Not always (3) No (1)
Q3 Did the medical staff who assisted you inspire you with confidence? Yes always (5) Not always (3) No (1)
Q4 Are you satisfied with the doctor’s courtesy and helpfulness? Fully satisfied (5) Somewhat 

satisfied (4)
Satisfied (3) Poorly 

satisfied (2)
Not satisfied (1)

Q5 Are you satisfied with the courtesy and helpfulness of the 
paramedical staff?

Fully satisfied (5) Somewhat 
satisfied (4)

Satisfied (3) Poorly 
satisfied (2)

Not satisfied (1)

Q6 Overall, are you satisfied with the organization of the 
department?

Yes (5) Somewhat (3) No (1)

Q7 Did you find the information you received from the doctors about 
your illness at the time of admission satisfactory?

Fully satisfied (5) Somewhat 
satisfied (4)

Satisfied (3) Poorly 
satisfied (2)

Not satisfied (1)

Q8 Do you find the information given to you during your 
hospitalization about your health condition satisfactory?

Fully satisfied (5) Somewhat 
satisfied (4)

Satisfied (3) Poorly 
satisfied (2)

Not satisfied (1)

Q9 Have you received contradictory news in relation to treatment? No (5) Sometimes (3) Yes (1)
Q10 Were you correctly informed about the health treatments you 
received?

Yes (3) No (1)

Q11 Were medical examinations always conducted under conditions 
of confidentiality?

YES (5) Not always (3) No (1)

Q12 Did you receive information that would allow you to give 
effectively informed consent before surgery?

Yes (3) No (1)

Q13 Were you informed about the possible discomforts resulting 
from the proposed treatment?

Yes (3) No (1)

Q14 Do you feel that family members or otherwise persons 
authorized by you were also properly informed?

Yes (3) No (1)

Q15 Talking about the postdischarge period.
Were you given full instructions on autonomous dressing changes?

Yes (5) Fairly (3) No (1)

Q16 Having used a device that allowed fewer accesses to the 
hospital, do you feel that your discharge was...

At the right time (3) Too late (2) Too early (1)

Q17 Did you have any difficulties in managing your medication? No (3) Yes (1)
Q18 Do you feel that you were treated with respect and dignity? Yes (4) Almost

always (3)
Almost never (2) No (1)

Q19 Do you feel that your problem was treated appropriately? Yes (3) No (2) Don’t know (0)
Q20 Upon discharge, did you feel Better and educated 

about how to behave (3)
Poorly and in 
distress (2)

Not sufficiently 
informed (1)

Q21 Give an assessment of how you felt having to go to the hospital 
less often for medication

Fully satisfied (5) Somewhat 
satisfied (4)

Satisfied (3) Poorly 
satisfied (2)

Not satisfied (1)

Q22 You received an always-on phone number to contact the 
physicians for any needs after discharge. Please give an assessment 
of how you felt you were followed by the medical staff successfully 
upon discharge

Fully satisfied (5) Somewhat 
satisfied (4)

Satisfied (3) Poorly 
satisfied (2)

Not satisfied (1)

Q23 Do you rate the mode of dressing change as easy and 
satisfactory?

Fully satisfied (5) Somewhat 
satisfied (4)

Satisfied (3) Poorly 
satisfied (2)

Not satisfied (1)

Question numbers 6, 15, 16, 17, 21, 22 and 23 were specifically dedicated to the evaluation of the device.
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limit the generalizability of the results to other settings or pop-
ulations with different healthcare systems. Another limitation 
is the lack of a control group for direct comparison, making it 
challenging to definitively attribute the observed benefits solely 
to the use of the polyurethane-polyester bra cup. Additionally, 
while the reduction in clinic visits is advantageous for infec-
tion control and resource conservation, it necessitates patients’ 
and caregivers’ ability to competently manage wound care 
at home, possibly limiting the device’s applicability to those 
with sufficient support and resources. Finally, the emotional 
and psychological impacts of self-managing postoperative 
care, beyond the scope of measured satisfaction levels, were 
not thoroughly explored, leaving an area for future investiga-
tion to fully understand the implications of this care model on 
patient well-being.

Conclusions
Breast reconstruction after mastectomy consists of three main 
steps: accurate preoperative selection of patients, surgical pro-
cedure, and proper postoperative care. For what concerns post-
operative care, the use of an easy-to-manage device, allowed to 
decrease the frequency of postoperative visits, thereby reduc-
ing COVID-19 exposure risk for this susceptible patient group. 
Despite the rarer postoperative visits, the quality of health-
care and patients’ satisfaction were preserved, together with 
consistent cost saving. Amidst the pandemic, the adoption of 
this oxygen-enriched dressing protocol aimed to safely reduce 
outpatient clinic visits while maintaining the IBR possibility, 
underscoring its effectiveness and safety in a novel outpatient 
management model.
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