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Abstract

Background Based on the volume of tissue removed, conservative surgery (BCS) cannot always guarantee satisfactory
cosmetic results, unless resorting to more complex oncoplastic approaches. Investigating an alternative to optimize aesthetic
outcomes minimizing surgical complexity, was the purpose of this study. We assessed an innovative surgical procedure
based on the use of a biomimetic polyurethane-based scaffold intended for regenerating soft-tissue resembling fat, in patients
undergoing BCS for non-malignant breast lesions. Safety and performance of the scaffold, and safety and feasibility of the
entire implant procedure were evaluated.

Methods A volunteer sample of 15 female patients underwent lumpectomy with immediate device positioning, performing
seven study visits with six-month follow-up. We evaluated incidence of adverse events (AEs), changes in breast appearance
(using photographs and anthropomorphic measurements), interference with ultrasound and MRI (assessed by two independ-
ent investigators), investigator’s satisfaction (through a VAS scale), patient’s pain (through a VAS scale) and quality of life
(QoL) (using the BREAST-Q®O questionnaire). Data reported are the results of the interim analysis on the first 5 patients.
Results No AEs were device related nor serious. Breast appearance was unaltered and the device did not interference with
imaging. High investigator’s satisfaction, minimal post-operative pain and positive impact on QoL were also detected.
Conclusions Albeit on a limited number of patients, data showed positive outcomes both in terms of safety and performance,
paving the way to an innovative breast reconstructive approach with a potential remarkable impact on clinical application
of tissue engineering.

Trial registration ClinicalTrials.gov (NCT04131972, October 18, 2019).
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Introduction breasts and/or in unfavorable locations can result in predict-

able breast deformities. Accordingly, oncoplastic breast

Nowadays, satisfactory aesthetic results together with onco-
logical radicality are the main goals of breast conserving
surgery (BCS) [1, 2]. However, traditional BCS may not
always be able to achieve both of them in an equally satisfac-
tory way [3-5], since the aesthetic result is correlated to the
lesion/breast ratio and is influenced by the location of the
lesion. A traditional BCS in case of large lesions in small
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surgery (OBS) has been developed [6], but compared to
traditional BCS, OBS is technically more demanding, time
consuming, and frequently bilateral [7]. Therefore, even if
the currently available surgical options are valid, having an
alternative technique that optimizes aesthetic results mini-
mizing surgical invasiveness and complexity, is highly desir-
able. Investigating such an alternative was the purpose of
this first-in-human (FIH) pilot study, in which we assessed
feasibility and safety of an innovative surgical procedure
based on the immediate implantation of a bioactive scaffold
in patients undergoing BCS for non-malignant lesions. Even
if this device is underway for future use in breast cancer
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(BC) patients eligible for OBS, in this pilot study we tested
it in this specific patient population, which did not require
adjuvant therapies, to have data more clearly device related.
We believe that combining BCS with the unique character-
istics of this scaffold, could significantly improve patient’s
quality of life (QoL) by means of an easy-to-adopt and
potentially cost-saving procedure. The data reported herein
are the results of the interim analysis on the first 5 patients
enrolled, followed up for 6 months.

Patients and methods
Study design and device description

This is a pre-market, single-center, interventional, open-
label, non-comparative, feasibility/pilot FIH study. The
purpose is to acquire preliminary information on an inno-
vative device and surgical technique to design an adequate
development plan. It was conducted in conformity with the
ethical principles of the Declaration of Helsinki and the
Good Clinical Practice principles, and was approved by
the local hospital Ethical Committee (Protocol # 51,965,
11 October 2018), and the Italian Ministry of Health
(0,066,926-05/12/2018-DGDMF-MDS-P). A volunteer
sample of fifteen female patients, aged 20—85 years, with

Inclusion criteria

« Female patients aged 20-85 years

« Patients eligible for excision/lumpectomy

+ Volume deficit compatible with an implant volume of 70
cc

+ Adequate hematopoietic functions

+ Good general health and mentally sound

+ Confirmation of non-malignant lesion (B2 and B3) with “oncomitant medications
no discordance between biopsy and radiological imaging

« Patients able and willing to give written informed tal signs (BP,HR)
consent form ECG

Informed consent

Inclusion/exclusion criteria

Exclusion criteria Physical examination

« Pregnant or breastfeeding women or women who have Breast lesion evaluation
nursed a child three months within enrolment

+ Non-malignant lesions (B2 and B3) with discordance
between biopsy and radiological imaging

« Infection of the surgical site confirmed pre-operatively
by clinical examination

« Acute or chronic severe renal insufficiency (creatinine
values &It; 180 umol/L)

« History of severe asthma or allergies

* Autoimmune disease

+ Subject with actual concomitant malignancies, lobular
neoplasm, metastatic breast carcinoma, sarcoma,
malignant phyllodes lesions, or Paget’s disease

* Subject who are known to be carriers of BCRA mutation

« Inability to undergo MRI

+ Systemic infections in active phase

+ Immunocompromised patients (HIV)

+ Subjects who have participated in another study within
the past 3 months

« Patients who received immunosuppressant therapy in the
last 3 months

« Non-collaborative patients (severe physical disabilities or
psychiatric disorders, as per specialist opinion).

Biopsy (1)

Blood sampling
Serum pregnancy test
Patient diary

Ultrasound

R
s
=
o
=
2
F
>
B
2
x

Contrast MRI (2)
Surgery

REGENERA implant
Investigator’s satisfaction
Patient’

BREAT-Q questionnaire

AEs assessment

Demographic data, medial history, weight

Photos and chest measurements

a proven diagnosis of non-malignant lesion up to 200
cubic centimeters in volume, eligible for lumpectomy, was
selected according to criteria listed in Fig. 1. The device
(i.e. REGENERA™ Tensive Srl, Milan, Italy), which is
supplied sterile for single use only in a double primary
package, is a 70 cubic centimeters oval-shaped cross-linked
poly(urethane-ester-ether)-based matrix, characterized by
an interconnected open-pore structure (pore diameter from
0.3 to 6.5 mm), where a 3D network of channels propagates
along X, Y and Z axes. Its shape and structure (Fig. 2), are
designed to minimize friction against the surrounding tissue
and to allow cell infiltration [8, 9]. Notably, the polymeric
component occupies less than 3% of its volume. The remain-
ing space, created by pores and channels, provides a suit-
able architecture for tissue ingrowth, supporting vascular-
ized soft-tissue self-organization. Its mechanical properties
closely match those of human adipose tissue [10], mimic the
native micro-environment, and enable mechanically induced
cell signaling for tissue regeneration [11, 12]. In consid-
eration of the completely innovative nature of the device, a
literature review for each constituent component and differ-
ent in vitro and in vivo animal tests on the device in its final
form [13] were performed before undertaking the study in
humans, to assess its safety profile and biocompatibility in
line with the endpoints identified according to its categori-
zation by ISO 10993-1 [Category: Implant medical device;

V-1 Vo Vi V2 V3 V4 V5
(Enrollement) | (Surgery) | (1 week) | (2 weeks) | (1 month) | (3 months) | (6 months)

X

X

X

X X X X X X X
X X

X

X X X X X X X
X

X

X X(b)

X

X X X X X X X
X X X X X X
X X X X
X X

X
X
X(a) X(©)

X X X X X X X
X X X
X X X X X X X

(1) Previous biopsy accepted if performed within 6 months before the informed consent signature

(2) Previous MRI accepted if performed within 3 months before the informed consent signature

(a) On the implanting procedure, with a VAS scale, and an ad-hoc questionnaire to evaluate the performance of the device
(b) Evaluation only of complete blood count with differential; in case of infection or inflammation, exudate antibiogram is foreseen
(c) To evaluate overall satisfaction of surgical procedure and clinical outcome of patients, with a VAS scale

Fig. 1 Inclusion/exclusion criteria and study flowchart
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Fig.2 Shape and geometry of
the device. A-D: Dimensions
are: 70 cc (£20 cc) volume,

60 (£5) mm diameter and 30
(+2) mm height; E-H: Top
and lateral view of the device
by means of photographic
image, uCT scan-external view,
uCT scan 3D-rendering of the
channels network propagating
through the device and graphi-
cal 3D visualization by Solid-
Works, respectively; I: uCT
scan micrograph showing the
interconnection between chan-
nels and the porous structure of
the matrix. The dashed white
circles show the channel voids;
K: high-magnitude uCT scan
micrograph showing the open-
pore structure of the device
matrix. Scale bars are shown in
the images
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Contact: tissue/ bone; Contact duration: C-Long term (> 30
d)] and U.S. FDA recommendations.

Study flowchart and surgical technique

Each patient signed a written informed consent and per-
formed 7 study visits, according to the study flowchart
(Fig. 1). On the day of surgery, they received a single dose
of antibiotic (i.e., first generation cephalosporin), were posi-
tioned supine on the table, with the arms stretched out in
line with the shoulder, and underwent general anesthesia.
After performing the lumpectomy and sending the surgi-
cal specimen for definitive histological examination, the
surgeon prepared the device for implantation. The scaffold
was removed from its outer package and remaining inside
the inner package, was hydrated by 100 mL of physiologic
solution for 10 min (+ 5 min). Finally, it was extracted from
the internal bag and the excess liquid drops were dripped for
10 s taking care not to change its shape by over-handling.
The scaffold was then placed in the cavity and covered with
the surrounding tissue in a layered suture technique. A fall
drainage was positioned at surgeon’s discretion, and the

skin was closed with an intradermal suture/ detached nylon
stitches. The patient was discharged the same day.

Study endpoints and data analysis

The primary endpoint was the safety profile of the scaffold.
The secondary endpoints were safety and feasibility of the
implant procedure and performance of the device. The fol-
lowing research questions were addressed by the tools listed
below:

Q1. “Are the device safe in humans and the implant pro-
cedure safe and feasible?” We assessed rate, type, and sever-
ity of all the adverse events (AEs) detected. Any new event
not present at baseline, or worsening from baseline, reported
by the patient, the investigator, or the medical records was
considered an AE.

Q2. Device performance:

Q2a. “How effectively does it replace the removed tis-
sue?” Three independent investigators evaluated breast
appearance before (V-1) and after surgery (at V1, V4, and
V5) by physical examination, standardized photographs
(Fig. 3) and anthropomorphic measurements (Fig. 4).
Ptosis [14], nipple position, areola and breast size for
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Fig. 3 Standardized upright photographs of the breast: A. Right lateral; B. Right oblique; C. Anterior; D. Left oblique; E. Left lateral

Fig.4 Anthropomorphic measurements taken between labeled land-
marks: sternal notch (S), nipple (N), sternum (M), breast base (B),
inframammary fold (F)

each breast, and asymmetry of both breasts together were
assessed. Post-operatively, an overall aesthetic score was
also assigned using the Harvard scale [15]. Traditionally,
this scale compares the two breasts, but we used it for
the evaluation of the single breast over time, assessing
whether and to what extent surgery had changed it.

Q2b. “Does it interfere with standard diagnostic imag-
ing techniques?” Two experienced radiologists compared
qualitatively transparency to ultrasound (US) and mag-
netic resonance imaging (MRI) between V-1 and V5 to
identify some findings indicating the relationship with the
surrounding tissues, and the resorption and repopulation
processes. For some parameters, we also assigned a score
to facilitate evaluation by different operators (Fig. 5).

@ Springer

Q2c.“Does its use affect patient’s QoL?” The BREAST-
Q° questionnaire [16] was administered to patients at V-1,
V3 and V5, quantifying the change of scores between V3
and V5 vs. baseline. Patient’s pain was evaluated with a VAS
scale from enrollment onwards.

Q2d. “Is it satisfactory from the investigator’s point of
view in terms of simplicity of the technique, surgical times,
and overall results?” A VAS scale was administered to the
surgeon at V0 and V5 to assess satisfaction for the implant-
ing procedure and the final outcome, respectively.

Data are summarized by descriptive statistics: continuous
variables are presented as mean value and standard devia-
tion, categorical variables are summarized using counts of
subjects and percentages.

Results
Baseline characteristics

The first 5 patients enrolled were included in this
interim analysis. All were Caucasian, with mean age of
39+ 11 years, and mean weight of 59.8 + 12.8 kg. On imag-
ing, the mean size of the lesion was 52 mm and biopsy
identified 4 fibroadenoma and 1 non-proliferative dysplasia.
All patients had a regular intraoperative and post-operative
course during hospitalization, and were discharged the same
day. The definitive histology showed 4 fibroadenoma, and 1
benign phyllodes with average size of 53.4 mm.

Safety analysis

Four patients (80%) had at least one AE. Overall, 17 AEs
were reported and included: headache, dyspepsia, painful
respiration, fatigue, discomfort on surgical incision, pruritus,
breast or arm pain/discomfort. Eight AEs (47.0%) occurred
within one week from surgery, 2 (11.8%) within two weeks,
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Fig.5 Ultrasound evaluation: Findings analyzed and score system used

4 (23.5%) within 1 month, 1 (5.9%) within 3 months, and 2
(11.8%) within 6 months. No AE occurred during surgery or
had a possible relationship with the study product: 7 (41.2%)
had no relationship and 10 (58.8%) were unlikely related.
Concerning severity, none was serious, 5 (29.4%) were mild,
11 (64.7%) moderate, and only 1 (5.9%) severe, the latter
consisting in arm pain. No alterations were never found on
laboratory findings, vital signs, and physical examinations.

Performance analysis

Concerning breast appearance, the concordance between
investigators was 100% pre and post-operatively. At both
time-points, breast asymmetry was judged “absent” and
“mild” in 2 and 3 patients, respectively. Since shape, size,
ptosis and symmetry were unchanged with respect to base-
line, and the scaffold was no longer detectable on palpation,
the overall aesthetic score assigned was “Excellent” in 100%
of cases (Fig. 6).

Under US (Fig. 7), in all patients at V1, the 6 cm oval-
shaped scaffold had circumscribed or micro-lobulated mar-
gins, no shadow cones or posterior wall reinforcements,
and an heterogeneous pattern characterized by multiple
millimeter hypo and hyper-echoic micro-artifacts. In all
patients peri and intra-scaffold doppler signals, hyperecho-
genicity of the surrounding tissue and internal millimeter
hypo-echoic bands, parallel to each other and placed at
a constant distance of 1 cm, were detected. Over time,
the size of the scaffold remained unchanged or slightly
reduced in 3 (60%) and 2 (40%) patients, respectively.
Micro-artifacts, internal hypo-echoic bands and sur-
rounding tissue hyperechogenicity reduced dimensionally

Finding evaluated Description Result of the evaluation Score Representative Images
Micro-artifacts Heterogeneous US pattem, Homogeneity 0
characterized by the (absence of micro-artifacts)
presence of multiple and oo s
millimeter hypo and Mild inhomogenicity 1
hyperechoic sectorial < % i
microartifacts Moderate inomogenicity 2
Extreme heterogenicity (max. 3
presence of micro-artifacts)
Internal hypoechoic Hypoechoic parallel bands
bands (~1 cm spacing) Present 1
Absent 0
Color and Power Peri- and intra-prosthetic
Doppler findings vascularization Present 1
Absent 0
Periprosthetic Hyperechoicity of the tissue o
hyperechogenicity placed in the immediate Absenceiofhyperecholaly. 9
icinity of th thesi
Vieniiyoftheprosinesis Mild hyperechoicity 1
Moderate hyperechoicity 2
Maximum hyperechogenicity 3

and numerically in 100%, 80% (i.e.,4/5) and 40% (i.e.,
2/5) of patients, respectively. In 3 patients (60%), an
anechoic peri-scaffold collection, more evident at the
poles was detected. No patient ever presented axillary
lymphadenopathy.

At MRI (Fig. 7), in 2 patients, the scaffold had a
reduced size. All had regular margins, hypo-intensity in
T1-weighted sequences (T1ws) and hyper-intensity in
T2-weighted sequences (T2ws). In 3 (60%) patients, along
its edges, flat minus focal points corresponding to images
of plus capturing contrast were detected in T2ws and after
contrast medium injection, respectively. Always, it showed
a rim enhancement.

Concerning the BREAST-Q©, at V-1 the mean of the
four dimensions analyzed were: 52.2+6.2, 71.4+13.1,
28.4+15.7 and 71.2 +20.6 for satisfaction with breast,
psychosocial, physical and sexual well-being, respectively.
At V3, all dimensions increased, with a mean value of
81.4+11.0, 83.4+12.2, 40.8+14.6, and 82.8+12.4,
respectively. At V5, the dimensions physical and sexual
well-being further increased with respect to baseline and
V3: mean 42 + 14.3 and 84.8 +20.8, respectively. Satis-
faction with breast and psychosocial well-being slightly
decreased from V3 but were both increased with respect
to baseline: mean 76 + 15.64 and 82 +15.12, respectively.

Pain maximum mean value was 2.2+ 1.9 at VO, with
maximum value of 5. At V1,V2 and V3, the mean values
were 1.2+ 1.1; 1 +1,2; and 0.2 +£ 0.4, respectively. At V4
and VS5, all patients reported a 0 score. Mean investiga-
tor’s satisfaction at VO and V5 was 8.6 +0.5 and 9.8 +0.4,
respectively.
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Fig.6 Breast appearance: Breast size, degree of breast asymmetry and volume of tissue removed (cubic centimeters) in the pre-operative evalua-
tion (V-1); breast size, degree of asymmetry and overall aesthetic score (Harvard Scale) in the final post-operative evaluation (V5)

Discussion

The rationale of this FIH pilot study lies in the fact that all
the currently available options for optimizing the esthetic
results after BCS have well-known limitations [7]. There-
fore, a growing interest is addressed to the tissue engineering
(TE) paradigm, which represents an attractive alternative
[17-33].

Since the idea of a tissue engineered breast has been
hypothesized, several biomaterials have been investigated
to be used as implantable scaffold providing mechanical
support and allowing regeneration of host tissue until it is
mature enough to support itself [19-22]. These scaffolds,
which must have biodegradability, low immunogenicity,
and porous architecture, can regenerate the desired tissue in
two main ways: either by scaffolds recruiting native cells to
migrate and proliferate inside them (in vivo TE approach), or
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by pre-culturing cells into scaffolds before implantation (in
vitro TE approach). The published literature reports a num-
ber of TE studies addressing diverse tissues, both in vivo
and in vitro [19, 27-33], but translation from research to
clinical reality still remains a challenge. FIH studies have
successfully employed the TE approach to repair blood ves-
sels, bladder, nasal nostril and vaginal vault [34-37], but as
stated by Morrison et al. [18], these are tissues either thin
enough to relay in nutrient diffusion until neovascularization
occurs or with a low metabolic rate that allows them to sur-
vive under hypoxic conditions. By contrast, adipose tissue
of the mammary gland poses a different challenge due to its
thickness and metabolic requirements.

In this context, this FIH study consisting of an in vivo TE
approach, can have remarkable impact on the research and
clinical application of the TE paradigm to highly vascular-
ized tissues. Indeed, the device used is a bioactive synthetic
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Fig.7 US and MRI imaging: Findings at 1 week from surgery (V1) and after six months (V5)

scaffold intended for regenerating soft-tissue resembling
fat. The aim is to restore a natural breast in terms of shape
and consistency after BCS, thanks to its capacity to pro-
vide biological and mechanical support and to promote cell
infiltration and vascular network development while being
degraded and replaced by the patient's soft tissue. The pre-
liminary data collected in this study are strongly supportive
that the use of BCS combined with the unique structure of
this scaffold, could achieve a twofold objective. First, to
improve patient's QoL, by means of a minimally invasive
surgical technique. Second, to reduce health-related costs,
thanks to the fact that this is a simple, unilateral and rapid
procedure, requiring shorter times of occupancy of the oper-
ating room, hospitalization and recovery. Indeed, surgery
simply consists of dissecting the lesion and implanting the
device, filling the volume deficit with a fully accessible scaf-
fold for tissue ingrowth. Given its characteristics, and based
on the pre-clinical studies, the only AE with moderate pos-
sibility of occurrence using this device, is inflammation [38].
Indeed, the biomaterial, it is made of, belongs to the family

of synthetic polymers, more specifically to the cross-linked
aliphatic poly(urethane-ester-ether)s group. Crosslinked
porous polyurethane-based matrices are already used in the
clinical setting for wound healing and other indications [39]
and the decision to use aliphatic in lieu of aromatic poly-
isocyanates was made to ensure the highest device safety,
especially in terms of biocompatibility of the degradation
subproducts. Besides this remarkable biocompatibility, the
main advantage of this biomaterial is that its macromo-
lecular structure as well as physicochemical and mechani-
cal properties can be finely tuned to closely match those of
human adipose tissue, making it particularly suitable for the
use for which it was tested in this study.

In terms of safety, the preliminary data collected show
that the device and procedure are safe in humans. Indeed,
laboratory tests, vital signs and physical examination never
presented clinically relevant alterations after the implan-
tation of the scaffold, and a limited number of AEs was
observed, with some noteworthy aspects. First, the timing:
the majority (82.3%) occurred within the first month and
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47% of these within the first week. Therefore, since the nor-
mal recovery times after lumpectomy is around 30 days, the
device implanted does not seem to impact on them. Second,
the relationship with the device: 41.2% were not related at
all (i.e., headache, dyspepsia, fatigue), 58.8% were more
likely related to surgery itself (i.e., breast pain) and none
had a relationship with the device. Third, the severity: just 1
(5.9%) was classified by the patient as ‘severe’ and consisted
of arm pain, which is a symptom more likely related to the
position during surgery or to posture defects rather than to
the device implanted, and anyway resolved within the study
observation without any therapy.

The device performance was analyzed by different tools.

To assess how effectively it replaced the removed tissue,
not changing breast appearance, we used an aesthetic evalu-
ation. To minimize subjectivity, we combined photographic
evaluation and physical examination with anthropometric
measurements, and used a validated evaluation scale. In all
patients, after 6 months, the surgical scar was in order, the
scaffold was no longer detectable on palpation, and breast
shape, size, ptosis and symmetry were unchanged with
respect to the pre-operative evaluation with an “Excellent”
overall aesthetic score. These data suggest that the device
does not impair wound healing and does not change breast
appearance.

Given that in these first 5 patients the average size of
the breasts was a III° measure with an average size of the
removed lesions of 50 mm, future objectives will include
evaluating the impact of the device on the aesthetic outcome
in case of lesions larger in relation to the breast volume.

A qualitative evaluation of transparency to US and MRI
was used to assess potential interference with imaging
with a twofold objective: to understand whether the scaf-
fold affected the ability to study the surrounding tissue,
and to identify findings indicating the relationship with the
surrounding tissues and evidences of degradation, neovas-
cularization and tissue regeneration. Data suggest that the
device does not impact on the first aspect. Regarding the
second objective, the internal micro-artifacts observed at
US in all patients at V1, were attributed to its structure and
to liquids and gases due to surgery. Accordingly, their pro-
gressive reduction was interpreted as degradation/repopu-
lation of the scaffold and/or reabsorption of liquids and
gases. The internal hypo-echoic bands, always detected
at V1 and reduced in 80% of patients, were attributed
to the channels of the scaffold even if it isn’t clear why
they reduced only in some cases. The constant presence
of peri and intra-scaffold doppler signals, indicated neo-
vascularization. The surrounding tissue hyperechogenicity
always present at V1, and reduced in 40% of patients, was
interpreted as edema undergoing resolution. This find-
ing, as well as the minimal anechoic peri-scaffold collec-
tion attributed to reactive effusion (observed in 60% of
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patients) and the absence of lymphadenopathy, suggested
absence of significant inflammation. At MRI, the hyper-
intensity in T2ws and the hypo-intensity in T1ws, sup-
ported the hypothesis of the presence of cellular vascular-
ized tissue. The images of focal minuses along the edges
of the device, corresponding to plus images capturing con-
trast detected in 60% of patients, were attributed either to
fibrous pseudocapsule, compression of surrounding ves-
sels, or enhanced angiogenesis. Finally, we observed that
both at US and MRI, the scaffold maintained or slightly
reduced its size, suggesting that the degradation speed is
influenced by patient’s related factors, whose nature will
be clarified with a longer follow-up.

To assess patient’s perception of aesthetic and functional
outcomes, post-operative pain and impact on QoL were
analyzed. The mean maximum pain value was 2.2+ —1.9
at VO with some noteworthy elements: it was always very
low, and completely absent after 3 months. Concerning
QoL, all dimensions analyzed increased at V3 vs V-1. At
VS5, two dimensions (physical and sexual well-being) fur-
ther increased vs baseline and V3 (mean 42 + 14.3 and
84.8 +£20.8, respectively), while satisfaction with breast
and psychosocial well-being slightly decreased from V3
but were both increased vs baseline (mean 76 + 15.64 and
82 +15.12, respectively). Overall, these data suggest that
this surgical technique is minimally invasive, with low post-
operative pain and positive impact on patient's QoL.

Scores of investigator’s satisfaction with the implant-
ing procedure (at VO) and overall results (at V5) were high
at both time-points (mean value 8.6 +0.5 and 9.8 +0.4,
respectively).

Therefore, albeit on a very limited number of patients
treated, we observed a positive outcome both in terms of
safety and performance.

Our study has some limitations.

First, the small sample size and short follow-up. Both
were deemed adequate for the sole purpose of acquiring
preliminary information on an innovative device and sur-
gical technique to design an adequate development plan
and to understand if the study could continue or should be
stopped. The data reported herein, are the preliminary results
of the interim analysis on the first 5 patients enrolled, so
they will be integrated with the final results on the entire
patient population. Furthermore, an extension study (5-year
follow-up) has already been undertaken on the same sam-
ple, and a multi-center study with larger sample and longer
follow-up has gathered favorable opinion from local hospi-
tal Ethical Committees (among them, Azienda Ospedaliero-
Universitaria Pisana; AOUP) and is awaiting approval from
the National Competent Authorities.. Therefore, only future
studies, also of a comparative nature with consolidated tech-
niques, will give us more certainty on the reliability of this
new surgical approach.
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Second, no data on the impact of the device on mam-
mography are yet available at 6-month follow-up, because
mammography must be performed annually. These data
will be provided by the extension study.

Third, the choice of the imaging findings to be analyzed
and their interpretation. Both may change in the future due
to a better understanding of the modifications occurring
inside and around the scaffold.

To conclude, the possibility of using TE in breast recon-
struction has enormous potential in terms of invasiveness,
cosmetic results, impact on patient’s QoL and healthcare
costs.

Data obtained from the interim analysis on the first 5
patients enrolled in this study suggest that the surgical
technique used is safe and highly performing. None of
the AEs recorded was device-related, the scaffold did not
interfere with US and MRI ability to accurately study the
surrounding tissue, and the aesthetic outcome as well as
the patient's and surgeon's satisfaction were excellent.
Nevertheless, since these data are preliminary, analysis
of data relating to the entire study population and further
investigations with greater follow-up and on a larger sam-
ple are mandatory to draw more reliable conclusions.
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