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Simple Summary: Immediate implant-based postmastectomy breast reconstruction (IPMBR) with
contralateral symmetrization has mostly short-term limited evidence of cosmetic outcomes. Ageing
after IPMBR and symmetrization may contribute to symmetry worsening. This non-interventional
retrospective correlational study presents the clinical and aesthetic results of synthetic ULTRAPRO®

mesh inner bra sling symmetrization mastopexy with standard mastopexies. A total of 59 patients
were enrolled in the mesh group (MG), and 58 patients were enrolled in the non-mesh group (NMG).
There were no significant differences in surgical complications (p = 0.521; chi-square. The median
sternal notch-to-nipple distance difference was 1 cm in the MG and 3.5 cm in the NMG from
the last follow-up, and the median nipple-to-inferior mammary fold distance differences were
0.5 cm and 0.75 cm. ULTRAPRO® mesh sling symmetrization can be successfully used to decrease
pseudoptosis and nipple down-migration, offering a safe alternative for long-lasting symmetry and
high patient satisfaction.

Abstract: Immediate implant-based postmastectomy breast reconstruction (IPMBR) with contralat-
eral symmetrization has mostly short-term limited evidence of cosmetic outcomes. Because 84% of
early-stage breast cancer patients have overall survival of more than 10 years, reconstructed breast
symmetry should provide long-lasting results and acceptable patient satisfaction. Ageing, changes
in body weight, and biomechanical changes after IPMBR and symmetrization may contribute to
symmetry worsening. This non-interventional single-centre retrospective correlational study presents
the clinical and aesthetic results of synthetic ULTRAPRO® mesh inner bra sling symmetrization
mastopexy with standard mastopexies. According to the results, a total of 59 patients were enrolled
in the mesh group (MG), and 58 patients were enrolled in the non-mesh group (NMG). There were no
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significant differences in surgical complications (p = 0.521; chi-square). The median sternal notch-to-
nipple distance difference was 1 cm in the MG and 3.5 cm in the NMG from the last follow-up, and the
median nipple-to-inferior mammary fold distance differences were 0.5 cm and 0.75 cm. The mesh did
not hinder the follow-up investigation. In conclusion, ULTRAPRO® mesh sling symmetrization can
be successfully used to decrease pseudoptosis and nipple down-migration, offering a safe alternative
for long-lasting symmetry and high patient satisfaction.

Keywords: breast reconstruction; mastopexy; oncoplastic breast surgery; breast symmetrization

1. Introduction

The goal of modern breast reconstruction surgery is to immediately replace the missing
breast volume, reshape the distorted contours, and create optimal symmetry by modelling
the contralateral breast. Reconstructive surgeries including contralateral symmetrization
techniques are well-known rehabilitation procedures associated with significant psycho-
oncological benefits, high patient satisfaction, and low complication rates [1,2]. Currently,
aesthetic and symmetrical breasts are realistic expectations for most breast cancer patients
following all kinds of postmastectomy breast reconstruction (PMBR). Nonetheless, the time
value of the cosmetic outcome seems to be more problematic with limited clinical and
patient-related outcomes in the long term [3]. In fact, symmetrization techniques have
only mid-level and short-term evidence according to oncological and cosmetic outcomes.
Henceforth, maintaining long-lasting symmetry remains a challenge, basically because of
mainstream immediate implant-based postmastectomy breast reconstruction (IPMBR) on
the cancerous side versus the different structure of the natural breast on the contralateral
side [4,5].

Symmetrization surgeries are commonly performed as a second operation after IPMBR
and adequate adjuvant therapies [6]. Currently, complete IPMBR can be performed at
the time of mastectomy for one-stage reconstruction with contralateral symmetrization
using pre- or subpectorally placed implants in combination with biological or synthetic
meshes [7,8]. Symmetrization techniques include mastopexy, breast reduction, silicone
implant augmentation with or without mastopexy, autologous fat grafting, and implant-
based reconstruction combined with advanced prophylactic mastectomies (skin-sparing
mastectomy, SSM; areola-sparing mastectomy, ASM; nipple-sparing mastectomy, NSM;
skin-reducing nipple-sparing mastectomy, SRNSM) corresponding to the tumor side and
patient-related factors [9]. It is well known that the most obvious symmetry can be achieved
by the same surgical technique performed on both sides (e.g., bilateral NSM and implant-
based reconstruction or therapeutic mammoplasty with contralateral inverted-T reduction
mastopexy) [10].

It has been shown that 84% of early-stage breast cancer patients can achieve disease-
free survival of 10 years with a combination of multidisciplinary treatments [11]. Therefore,
breast symmetrization surgery should provide long-lasting results, especially if one-stage
IBR and contralateral symmetrization are performed. Ageing, changes in body weight (e.g.,
weight gain in the context of up to 10 years of endocrine therapy), stretching of tissues,
biomechanical changes after implantation, postirradiation fibrosis, and/or different degrees
of breast lymphedema may necessitate further and sometimes repeated reconstructive and
symmetrization procedures (re-mastopexy, autologous fat grafting on the mastectomy or
symmetrization side, minor corrections, capsuloplasty), in combination with additional
physical and emotional burdens for patients as well as costs and caseloads for health
systems. Another possible reason for the significant decrease in breast symmetry is the
fact that over time, the natural breast develops differently than the reconstructed breast.
The shape of the reconstructed breast remains constant 3–6 months after IPMBR because
of the fixed volume and shape of the silicone implant, which dominates the breast with
a thin overlying soft tissue layer. Due to the clearly different biological properties (e.g.,
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gravity causes ptosis of the uplifted breast after mastopexy, upper pole flattening, lower
pole expansion (pseudoptosis), hormone therapy may increase the volume of the natural
breast, while the implant-based reconstructed breast does not show the same change,
progressive capsular contracture on the mastectomy side, nipple flattening, nipple tattoo
fading), the two breasts become increasingly different with time, resulting in asymmetry
and decreased patient satisfaction, see Figure 1.
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Figure 1. Asymmetry after one year of implant-based IPMBR on the left side and mastopexy and
implant symmetrization surgery.

On the symmetrization side, pseudoptosis or the increase in the sternal notch-to-nipple
distance becomes visible within months [12]. Revision surgery aims to change the position
of the nipple-areola complex (NAC) by removing excess skin, reshaping the parenchyma,
reducing the horizontal and vertical planes, and enhancing the projection of the breast [13].

To prevent pseudoptosis or elongation of the sternal notch-to-nipple distance, the
parenchyma should be fixed to the chest wall by using a so-called internal bra, dermal
bra, dermal strips technique, superficial fascial suspension, fascia lata, or muscular slings
technique [12,14–16]. These slings are able to hold the weight of the remnant breast
parenchyma and thus relieve the lower pole skin of the breast from continuous pressure.
Biological materials such as acellular dermal matrices (ADMs) and non-biological materials
can be used for internal bra sling techniques. Non-biological materials have been recently
introduced for IBR as low-cost alternatives to ADMs and include the polyglactin 910
(Vicryl®) mesh TiLOOP® Bra, SERAGYN® BR mesh, and the TIGR® Matrix [17–20].

This study presents an evaluation of synthetic ULTRAPRO® mesh in mastopexy pro-
cedures. The ULTRAPRO® mesh is a partially absorbable, lightweight synthetic material
manufactured from approximately equal parts of absorbable poliglecaprone-25 monofil-
ament fibres and non-absorbable polypropylene monofilament fibres. It is extensively
used in surgery, especially in hernia repair. The Monocryl part (poliglecaprone) absorbs
within 90 to 120 days, whereas the lightweight polypropylene mesh has a pore size of 3 to
4 mm [21].

According to the hypothesis of the study, the results of implant-based IPMBR and
symmetrization following advanced postmastectomy techniques significantly decrease
over time and later result in a limited patient satisfaction rate. The aim is to present the
ULTRAPRO® mesh sling technique combined with mastopexy and use correlation analysis
to dynamically measure objective changes, quality of life, and patient satisfaction associated
with the symmetry achieved by different surgical techniques at the end of the follow-up.
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2. Patients and Methods

This was a non-interventional single-centre clinical retrospective study and was per-
formed with the permission of the Local Ethical Committee of the National Institute of
Oncology. The approval number is EtikaBiz. Ujhelyi Mihaly 101/1 September 2020, ap-
proval date: 1 September 2020. The inclusion period for this retrospective study was
between 1 January 2017, and 31 May 2020.

In this study, the standardized surgical techniques used are considered to be routine
procedures in the literature and in the praxis of the authors. The surgical techniques
were performed by four specialized oncoplastic breast surgeons. The applied oncological
therapies were unaffected by the study and followed up-to-date institutional treatment
protocols according to the European Society of Medical Oncology (ESMO) guidelines [22].

Patients with unilateral primary breast cancer (clinical stage 0–III); without a history
of any breast surgeries on both sides; who were indicated for advanced SSM, NSM, or ASM
independently of the axillary surgery; and who had immediate or delayed-immediate
implant-based reconstruction on the ipsilateral side and symmetrization on the contralateral
side (mastopexy/reduction and/or implant-based reconstruction and/or breast sling with
ULTRAPRO mesh) were selected.

Selection of the surgical technique was based on decision-making models according to
institutional practice, and selection was made individually based on the patient’s oncologi-
cal disease (e.g., nipple removal) and patient-related factors, such as breast size, skin quality,
comorbidities (diabetes), smoking, and ptosis degree (NSM vs. SSM). The method of rou-
tine breast surgery is not different for patients within or outside the study. The principles
for selecting symmetrization techniques were based on the individual decision of the
breast surgeon. In addition, reinforcement with the ULTRAPRO® mesh was used during
mastopexy when the degree of breast ptosis was at least grade 3 or with cup size C accord-
ing to the Regnault classification or when the patient had significant pseudoptosis, so the
fibrous ligament system and the skin envelope of the breast had a very loose structure [23].

Expander replacement with a silicone implant and contralateral breast symmetrization
were performed at least six months after the completion of adjuvant radiotherapy and at
least three months after adjuvant chemotherapy. Before the surgeries, body measurements
and photo documentation were always precisely performed as routine oncoplastic follow-
up examinations. To compare the postoperative aesthetic results of the sling, patient
data were only used when nipple reconstruction and NAC tattooing were performed.
The follow-up was performed at the time of regular breast surgical follow-up examinations,
with three monthly for two postoperative years and six monthly thereafter until the fifth
postoperative year.

In the prospectively led institutional database, the recorded data were age, body mass,
height, BMI, pre-/postoperative cup sizes, presence of preoperative breast asymmetry
and its severity, past history, medication, smoking habits, oncological data, cTNM, pTN,
pathological data, molecular genetic subtype, neoadjuvant and adjuvant therapy, and type
of axillary treatment. The following plastic surgical parameters were documented from
the first to the third week and at the end of the follow-up: the sternal notch-to-nipple,
nipple-to-midline, and nipple-to-inferior mammary fold (IMF) distances; the vertical and
horizontal widths of the areola; and the Regnault classification of breast ptosis.

Postoperative complications were classified following the Clavien–Dindo classifi-
cation [24,25]. Grade I complications (light inflammation, non-surgical haematoma or
suffusion, seroma formation, partial skin/NAC loss, limited fat necrosis, SSI, and lym-
phedema) do not require medication or surgical treatment. Grade II complications are
grade I complications that require medication or surgical interaction (antibiotic therapy,
resuturing due to SSI and multiple punctures due to chronic seroma). Grade III complica-
tions require invasive surgical action (haematoma evacuation, chronic inflammation that
requires reoperation, severe fat necrosis, full skin/NAC necrosis, and wound dehiscence).
Grade IV complications indicate temporary organ failure. Grade V complications are those
that lead to death.
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The postoperative data of the BREAST-Q questionnaire and 5-point Likert scale were
noted only at the end of the follow-up [26]. Quality of life was measured by a validated
BREAST-Q questionnaire. For this questionnaire, a score on a 1–100 scale was given, mea-
suring the variables of “satisfaction with the breast”, “psychosocial wellbeing”, “physical
wellbeing: chest”, and “sexual wellbeing”. Higher rates indicate better quality of life. [27]

Likert scales were used (1: definitely not, 2: no, 3: abstain, 4: agree, 5: definitely agree)
to evaluate the subjective aesthetic outcome based on the photo documentation (preoper-
ative and after delayed reconstruction with symmetrization) at the end of the follow-up.
Based on the photo documentation, three non-involved breast surgeons performed the
evaluations separately without communication. The results were collected and averaged.

Control mammography, breast ultrasound, and breast magnetic resonance imaging
(MRI) results and imaging were retrospectively examined by breast radiology specialists.

Categorical data were compared using the chi-square or Fisher’s exact test. Asym-
metrical numeric data were analyzed with the Mann–Whitney test or Wilcoxon signed
rank test for matched samples. The Wald–Wolfowitz runs test was applied in the analy-
sis of the questionnaire to minimize type I error. Statistical significance was confirmed
when p-values were <0.05. Statistical analysis was performed using Statistica 13.5 software
(TIBCO Software Inc, Palo Alto, CA, USA).

Surgical Therapy for Inferior or Modified Central Pedicled Inverted-T Mastopexy with
ULTRAPRO® Sling Mesh

In this study, the standardized inferior pedicle or the modified central pedicle Wise
mastopexy technique from an inverted-T skin incision was performed [28]. An extra
ULTRAPRO® mesh sling was placed over the parenchyma and covered with fascio-
cutaneous flaps to suspend the breast if ptosis was suspected. The surgical technique
was first introduced and reported by Zoltán Mátrai.

The inferior pedicle, inverted-T breast reduction technique was first described by
Ribeiro in 1975 [29]. The most important advantages of this technique are the safe preser-
vation of the NAC circulation by the inferior pedicle, especially in remarkably large-sized
breasts, in addition to filling the volume of the upper pole of the breast by the parenchyma
of the lower hemisphere. Planning and implementation of the procedure require plastic
surgical or oncoplastic knowledge.

Preoperative markings were made in the standing position (Figure 2a).
A single dose of antibiotic (cefazolin or clindamycin) was administered 30–60 min

before surgery. After prepping and draping, along the incision lines, the subdermal plexus
was infiltrated with a 0.5% solution of epinephrine and lidocaine.

Next, the NAC was outlined with an appropriately sized areola marker, and the
epidermis was transected along the incision line (except for the skin of the neo-areola).
Before cutting through the full thickness of the skin, it was best to de-epithelialize at least a
5–10-mm-wide zone on every edge of skin to avoid necrosis of the marginal line. The next
step was de-epithelization of the preoperatively marked skin area on the lower breast pole
(Figure 2b).

The de-epithelized dermis was transected with an electrosurgical device 5–10 mm
from the markings along the vertical line, and the transection was continued on the
lower horizontal and distal wound edges in the IMF. In the case of a modified central
pedicled wide-pattern technique, it was necessary to leave the dermis surrounding the NAC
intact (with at least a 10-mm margin), facilitating its blood supply from the subdermal
plexus, which mainly originates from the perforator vessels running in the horizontal
Würingers fascia [28]. On the vertical wound edges elevated by skin hooks, dissection
was performed over the layer of superficial fascia in the lamina anterior towards the
superficial fascia of the pectoralis major muscle in both the medial and lateral directions
(Figure 2c). Considering the size of the contralateral breast, adequate reduction of the
upper parenchyma hemispherium was performed. The residual breast tissue and NAC
were supplied by the perforating vessels of Würinger’s septum. The vascular supply of
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the medial and lateral dermal flaps was derived from the perforators located superiorly in
the second/third intercostal space and medially from the parasternal perforators located
in the second and/or third intercostal spaces, as well as from the supplying vessels from
the lateral axillary region. The defect caused by the reduction was easily closed with
surrounding parenchyma pillars using simple interrupted 2.0 absorbable sutures.

In the case where ptosis was suspected, an additional non-biological ULTRAPRO®

mesh sling was used in the subcutaneous layer to suspend the breast (Figure 2c).
The size of the ULTRAPRO® mesh that was used was 75 × 150 mm. The mesh was

tailored to a trouser form. The upper part of the trouser-tailored mesh was adapted with
double absorbable sutures to the pectoral muscle according to the upper pole at the 12
o’clock position (approximately the second rib) (Figure 2d,e).

The trouser legs placed in the omega form medially and laterally encircled the breast
parenchyma, and the lower parts were fixed to the lower pole of the breast tissue (Figure 2f).
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Figure 2. Surgical therapy for inferior or modified central pedicled inverted-T mastopexy with
ULTRAPRO® sling mesh (A) Preoperative drawings of inverted-T symmetrization mastopexy on the
left side and expander-to-implant changes on the right side. (B) Skin reduction via de-epithelization
of the preoperatively marked skin on the lower pole of the left breast. (C) Medial and lateral fascio-
cutaneous flaps are elevated from the breast parenchyma, and the Ultrapro mesh is placed towards
the upper pole of the breast. (D) The fascia of the pectoralis major muscle at the upper pole is prepared
as the point of mesh fixation. (E) ULTRAPRO mesh sling adapted with double absorbable sutures to
the pectoralis major fascia of the upper pole. (F) The mesh sling was modelled in “trouser-form” and
placed in omega-form around the de-epithelialized parenchyma for suspension. (G) The divided
mesh slings are adapted via absorbable sutures on the lower pole and medially and laterally on the
sides of the parenchyma for flexible fixation. (H) Cosmetic outcome after skin closure. (I) 15-month
postoperative result.

The middle parts of the legs were fixed medially and laterally to the breast tissue
(Figure 2g).

Attention should be paid when performing lower fixation. The end of the mesh should
be placed approximately 2 cm higher than the inverted-T sutures to avoid fistulas if necrosis
of the skin edges occurs. Prior to wound closure, a 16Ch suction drain was placed from a
separate orifice. Next, approximation and closure of the dermis and subcutaneous tissue
with simple interrupted absorbable sutures were performed. Monofilament continuous 4.0
non-absorbable sutures were used for skin closure of the periareolar wound, and continu-
ous 3.0 non-absorbable sutures were used for the horizontal and vertical incisions in both
layers (Figure 2h).

Finally, the wounds were coated with Bactroban® gel and covered with a semiperme-
able Mepore® dressing (Figure 2i).

3. Results

Five patients were lost to follow-up. As a result, a total of 59 patients were enrolled
in the mesh group (MG), and 58 patients were enrolled in the non-mesh group (NMG).
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The median follow-up time was 16 months (range: 1–40 months) in the MG and 19 months
(range: 1–38 months) in the NMG. The patient and tumor characteristics are listed in
Table 1.

Table 1. The patient and tumor characteristics.

Characteristics Mesh Group Non-Mesh Group p Value

n (%) n (%)
Total number of patients 59 58

Age 49 (35–69) 48.5 (34–78) 0.735 (Mann–Whitney)
(year; median, min–max)

Height (cm; median, min–max) 165 (154–180) 165 (135–185) 0.753 (Mann–Whitney)
Weight (kg; median, min–max) 69 (52–106) 69.5 (47–106) 0.733 (Mann–Whitney)

BMI (median, min–max) 24.6 (20.1–35) 25.7 (17.3–35.9) 0.544 (Mann–Whitney)
Smoking habits 0.749 (Fisher)

yes 7 (11.9 %) 4 (6.9 %)
no 44 (74.6 %) 37 (63.8 %)

no data 8 (13.5 %) 17 (29.3 %)
Comorbidities 0.211 (chi-square)

yes 43 (72.9 %) 36 (62.1 %)
no 16 (27.2 %) 22 (37.9 %)

Laterality 0.307 (chi-square)
left 28 (47.5 %) 33 (56.9 %)

BMI: Body Mass Index; ASM: Areola-Sparing Mastectomy; SSM: Skin-Sparing Mastectomy; NSM: Nipple-Sparing
Mastectomy; SLNB: Sentinel Lymph Node Biopsy; ALND: Axillary Lymph Node Dissection.

There were no significant differences in the patient or tumor characteristics. Because
of the low number of diabetes mellitus cases the comorbidities as hypertonia, diabetes
mellitus, and hypothyreosis were pooled. There were no significant differences is comor-
bidities between two groups (p = 0.221; chi-square). At the last follow-up, there were no
cases of local recurrence, while two distant metastases were revealed (one liver, one bone
metastasis), one in each group.

The surgical procedure-related characteristics are summarised in Table 2.

Table 2. The surgical procedure-related characteristics.

Surgical Procedure-Related Characteristics Mesh Group Non-Mesh Group p Value

n (%) n (%)
Number of months elapsed between the primary and
symmetrization surgery (month; median, min–max) 16 (3–91) 15 (5–66) 0.506 (Mann–Whitney)

Duration of operation (minutes; median, min–max) 70 (45–120) 70 (30–120) 0.371 (Mann–Whitney)
Type of surgery 0.032 (chi-square)

mastopexy 32 (54.3%) 26 (44.8%)
breast reduction 12 (20.3%) 5 (8.6%)

implant and mastopexy 15 (25.4%) 27 (46.6%)
Size of the implant used on the tumour side 685 (380–1010) 620 (375–920) 0.012 (Mann–Whitney)

(cc; median, min–max)
Shape of the implant 0.204 (Fisher)

anatomical 56 (94.9%) 51 (87.9%)
round 3 (5.1%) 7 (12.1%)

Size of the implant used on the symmetrization side 0 (0–225) 0 (0–325) 0.055 (Mann–Whitney)

There were no significant differences in the duration of surgery (p = 0.371; Mann–
Whitney), size of the implants used on the symmetrization side (p = 0.055; Mann–Whitney),
complications of surgery (p = 0.521; chi-square), preoperative breast cup size (p = 0,083; chi-
square), or postoperative breast cup size (p = 0.33; chi-square). There were no cases of mesh
rejection, stiffness according to the mesh position, fistula, or chronic seroma formation
observed. There was no significant correlation between the comorbidities and complication
on mastectomy or symmetrization side (p = 0.477 and p = 0.239; chi-square). There was no
significant correlation between the BMI and complication on mastectomy or symmetriza-
tion side (p = 0.904 and p = 0.535; chi-square). There was no significant correlation between
the smoking habits and complication on mastectomy or symmetrization side (p = 0.721 and
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p = 0.672; chi-square). Significantly more reduction mastopexy procedures were performed
in the MG than in the NMG (p = 0.032; chi-square), and significantly larger implants were
used on the mastectomy side in the MG (p = 0.012; Mann–Whitney).

According to the BREAST-Q questionnaire, significant differences were observed in
breast satisfaction, physical wellbeing, and sexual wellbeing. Higher scores were found in
patients in the MG, see Table 3.

Table 3. BREAST-Q postoperative results.

BREAST-Q Postoperative Questions Mesh
Group

Non-Mesh
Group p Value

Postop-Q1 (median, min–max) 57 (18–100) 49 (0–100) 0.0004
(Wald–Wolfowitz)

Postop-Q2 (median, min–max) 62 (34–100) 62 (37–100) 0.432 (Wald–Wolfowitz)
Postop-Q3 (median, min–max) 76 (36–100) 72 (24–100) 0.012 (Wald–Wolfowitz)
Postop-Q4 (median, min–max) 50 (14–91) 41 (0–100) 0.047 (Wald–Wolfowitz)

Postop-Q1: breast satisfaction; Postop-Q2: psychosocial wellbeing; Postop-Q3: physical wellbeing: chest; Postop-
Q4: sexual wellbeing.

According to the Likert scale, the average score for the MG was 4.4, and for the NMG
was 3.8.

The pre- and postoperative sternal notch-to-nipple, nipple-to-midline, and nipple-to-
IMF distances are listed in Table 4.

Table 4. Sternal notch-to-nipple, nipple-to-midline, and nipple-to-IMF distances.

Measurments Mesh
Group

Non-Mesh
Group p Value

Total number of patients 59 58
Sternal notch-to-nipple distance on the

symmetrization side at the end of the follow-up
(cm; median, min–max)

22
(19.5–27.5)

23.5
(19–26.5)

0.00001
(Mann–Whitney)

Nipple-to-IMF distance on the symmetrization
side at the end of the follow-up

(cm; median, min–max)

7.5
(5.5–13)

6.75
(5–9.5)

0.001
(Mann–Whitney)

Nipple-to-midline distance on the
symmetrization side at the end of the follow-up

(cm; median, min–max)

11.5
(9–15.5) 12 (8–15) 0.118

(Mann–Whitney)

Sternal notch-to-nipple/neo-NAC distance on
the mastectomy side at the end of the follow-up

(cm; median, min–max)

21
(18.5–27) 21 (18–24) 0.354

(Mann–Whitney)

Nipple/neo-NAC-IMF distance on the
mastectomy side at the end of the follow-up

(cm; median, min–max)
7 (5–11) 7,5

(4,5–10)
0.733

(Mann–Whitney)

Nipple/neo-NAC-midline distance on the
mastectomy side at the end of the follow-up

(cm; median, min–max)
10.5 (9–15) 10,5

(8,5–15)
0.402

(Mann–Whitney)

Sternal notch-to-nipple distance on the
symmetrization side 21 (18–26) 20 (18–21)

0.000009
(Mann–Whitney)

at the first week
(cm; median, min–max)

Nipple-to-IMF distance on the symmetrization
side at the first week

(cm; median, min–max)
7 (5–11) 6 (5–8) 0.0002

(Mann–Whitney)

Nipple-to-midline distance on the
symmetrization side at the first week

(cm; median, min–max)
11 (9–15) 11 (8–14) 0.494

(Mann–Whitney)

IMF: Inframammary Fold; NAC: Nipple-Areola Complex
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The median sternal notch-to-nipple distance difference from the symmetrization
surgery to the last follow-up was 1 cm in the MG and 3.5 cm in the NMG. The median
nipple-to-IMF distance difference from the symmetrization surgery to the last follow-up
was 0.5 cm in the MG and 0.75 cm in the NMG (Figure 3a,b).
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Every patient underwent control complex breast imaging (mammography as well as
breast and axillary US) according to the ESMO guidelines for treatment and follow-up.
Breast MRI was performed in 32 patients: 17 in the MG and 15 in the NMG. According to
the control breast imaging examinations, the mesh did not disturb the clear visualization
or oncological control of the underlying parenchyma (Figure 4a,b).
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Figure 4. (a) Follow-up mammography after ULTRAPRO sling mastopexy. The mesh is not visible on
the mammography images; therefore, it does not influence the oncological surveillance. (b) Arrows
show the mesh on contrast-enhanced MRI. The mesh appears clearly/well depicted on the MR
(coronal T2 weighted) images without disturbing the evaluation of the parenchyma.
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After 12 months, there were no signs of chronic seroma formation or any other
visualization disturbing the lesion on the symmetrization side if the mesh was used.

4. Discussion

One of the most reported breast surgical topics is to analyze the optimal techniques of
modern mastectomies and IPMBRs using pre- or subpectorally placed implants in combi-
nation with biological or synthetic meshes [7,8]. There is plenty of mid-level evidence that
these techniques are able to provide safe oncological and high cosmetic outcomes [30,31].
One of the main advantages of modern breast reconstructive techniques is the ability to
achieve immediate high-quality complete breast restoration in order to prevent the tran-
sitional period without a breast, to prevent the use of a partially filled tissue expander
and to alleviate expander-to-implant changes that cause a second operation. However,
studies analyzing the durability of breast symmetry and patient-related outcomes, as well
as the factors of ageing, weight gain, and tissue elasticity changes that result in asymmetry
and consequential patient dissatisfaction, are rare. The hypothesis is that the oncological
results of early-stage breast cancers are superior to the relatively short-term results of
implant-based PMBRs. This study aims to provide quality data about a surgical technique
using a subcutaneous inner bra to prevent breast ptosis as well as consequential asymmetry
and patient dissatisfaction.

To strengthen the structure of the lower pole of the breast and decrease nipple dis-
placement, polypropylene meshes or even ADMs for breast symmetrization can be used.
The partial absorbable ULTRAPRO® mesh sling as an internal bra seems to provide long-
lasting suspension of the breast tissue without significant morbidities such as mesh spool,
hardening, extrusion, or prevention of imaging follow-up. According to a review of the
indexed international literature, there are no studies that numerically quantify the postoper-
ative sternal notch-to-nipple, nipple-to-midline, or nipple-to-IMF distance after mastopexy,
with or without the use of an internal bra or a sling.

Goulian et al. first described the concept of “dermal mastopexy” in 1971 [15]. In this
technique, the skin of the lower quadrants is de-epithelialized, the NAC is transposed
superiorly, and the dermis folds upon itself during closure of the skin envelope. However,
the long-term breast suspension achieved through the dermis alone is not long lasting.

Colwell et al. published a cadaveric (AlloDerm) or autogenous dermal sling tech-
nique [16]. They used the dermal sling only on the superior pole for suspension or the
circumferential sling to support the inferior pole without long-lasting numerical results.
This study presents a low-cost breast surgical technique with minimal morbidity for
mastopexy patients. Downward vertical dislocations were recorded in both subgroups
(Table 4). Greater retardation of nipple movements was noted in the MG with a mesh
sling. The median sternal notch-to-nipple distance difference from the symmetrization
surgery to the last follow-up was 1 cm in the MG and 3.5 cm in the NMG. The statistically
significant difference between the two groups in all measurements strengthens the idea of
a long-lasting result, as already observed in clinical follow-up.

Graf et al. reported a new method for pectoralis muscle flaps used as slings and
concluded that this technique provides a suitable alternative approach for long-term results
in breast parenchyma suspension [14]. According to that study design, clips were placed
on the parenchyma flap for objective measurement. Periodic radiological examinations
were performed at one, three, six, and 12 months and then at 10 years postoperatively to
analyze the breast flap and any migration with respect to the three titanium clips placed
intraoperatively on the chest wall parenchyma flap. In the sling group, parenchyma
migration was less than that in the control group. Similar findings were observed with the
use of the ULTRAPRO® sling mastopexy technique. According to our results, different
grades of asymmetry appeared in both subgroups. However, glandular tissue is supported
by the sling, and therefore, less variation is expected over the follow-up period. Similarly,
gravity is a factor that interferes with breast ptosis. The median nipple-to-IMF distance
difference from the symmetrization surgery to the last follow-up was 0.5 cm in the MG
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and 0.75 cm in the NMG. The mesh sling provides less tissue at the lower pole, leading to
less of a bottoming-out effect, which was confirmed by this study, where the mesh sling
study group maintained a longer chest flap position. Similar results were presented in
the study by Graf et al. [14]. According to the radiological evaluation of breast imaging,
the mesh sling did not disturb the follow-up and could be safely used in reconstructive
surgery. Similar results were shown in other studies [32,33]. According to the BREAST-Q
questionnaire, significantly higher scores were found in the MG for questions focused on
breast satisfaction, physical wellbeing, and sexual wellbeing. Information such as the need
for multiple surgeries and changes in symmetry over time should be an important part
of the professional decision-making process, and the surgeon should inform the patient
during surgery preparation.

Despite the currently wide popularity of oncoplastic breast surgery, due to the lack of
evidence-based knowledge, the number of awaited breast surgeries, long-term symmetry,
and patient satisfaction are not basic parts of the information given to patients and surgical
planning. Planning for breast unit-based health systems, attention, capacity, and financial
resources must also be provided to meet the long-term needs of patients undergoing PMBR.
Larger series of patients are needed to confirm the long-term cosmetic results, quality of life,
and patient satisfaction of this technique. The present study and standardized technical
description support the ongoing prospective clinical trial with the title of Examining
and Comparing the Temporal Changes and Results of Cosmetic, Quality of Life and
Patient Satisfaction Achieved with Immediate and Delayed-immediate Implant-based
Breast Reconstruction Procedures and Contralateral Symmetrization Techniques conducted
by the National Institute of Oncology (Hungary), Department of Breast and Sarcoma
Surgery, ClinicalTrials.gov, identifier: NCT04356235.

5. Conclusions

According to the need for long-lasting symmetry caused by the long life expectancy
of early breast cancer patients, the partially absorbable ULTRAPRO® mesh was used
successfully to decrease the rates of pseudoptosis and nipple down-migration for breast
symmetrization. This technique offers a safe and effective method to preserve breast
symmetry with high patient satisfaction in the long term. The mesh sling as an internal
bra seems to provide long-lasting suspension of breast tissue. Larger series of patients are
needed to confirm the long-term cosmetic results, quality of life, and patient satisfaction of
this technique as well as the importance of patient-related outcomes with implant-based
IPMBR and contralateral symmetrization.

Author Contributions: Conceptualization: Z.M. and M.Ú.; methodology: Z.M.; validation: S.D. and
O.P.; formal analysis: R.T.; investigation: Z.J., G.R., and N.M.; resources: Z.J.; data curation: G.I., R.F.;
writing—original draft preparation: M.Ú.; statistical evaluation: I.K.; writing—review and editing:
Z.M; supervision: Z.M. All authors have read and agreed to the published version of the manuscript.

Funding: The study was performed at the National Institute of Oncology in Budapest: without
special financial support.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Ethics Committee of National Institute of Oncology. The
approval number is EtikaBiz. Ujhelyi Mihaly 101/1 September 2020, approval date: 1 September 2020.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Data is contained within the article.

Acknowledgments: This clinical study was supported by the Hungarian Thematic Excellence Pro-
gramme (TKP2020-NKA-26).

Conflicts of Interest: The authors have no conflict of interest to declare.

ClinicalTrials.gov


Cancers 2021, 13, 73 13 of 14

References
1. Rowland, J.H.; Desmond, K.A.; Meyerowitz, B.E.; Belin, T.R.; Wyatt, G.E.; Ganz, P.A. Role of breast reconstructive surgery in

physical and emotional outcomes among breast cancer survivors. J. Natl. Cancer Inst. 2000, 92, 1422–1429. [CrossRef] [PubMed]
2. Fang, S.Y.; Shu, B.C.; Chang, Y.J. The effect of breast reconstruction surgery on body image among women after mastectomy:

A meta-analysis. Breast Cancer Res. Treat. 2013, 137, 13–21. [CrossRef] [PubMed]
3. Dorogi, B.; Matrai, T.; Ujhelyi, M.; Kenessey, I.; Kelemen, P.; Savolt, A.; Huszar, O.; Ping, O.; Pukancsik, D.; Matrai, Z. Assessing the

needs of Hungarian breast cancer patients for modern oncoplastic breast surgical treatment. Questionnaire study of 500 patients.
Orvosi Hetilap 2020, 161, 1221–1228. [CrossRef] [PubMed]

4. Egro, F.M.; Pinell-White, X.; Hart, A.M.; Losken, A. The use of reduction mammaplasty with breast conservation therapy:
An analysis of timing and outcomes. Plastic Reconstr. Surg. 2015, 135, 963e–971e. [CrossRef]

5. Deigni, O.A.; Baumann, D.P.; Adamson, K.A.; Garvey, P.B.; Selber, J.C.; Caudle, A.S.; Smith, B.D.; Hanson, S.E.; Robb, G.L.;
Schaverien, M.V. Immediate Contralateral Mastopexy/Breast Reduction for Symmetry Can Be Performed Safely in Oncoplastic
Breast-Conserving Surgery. Plast. Reconstr. Surg. 2020, 145, 1134–1142. [CrossRef]

6. Rykala, J.; Szychta, P.; Kruk-Jeromin, J. Delayed two-stage breast reconstruction with implants: The authors’ recent experience.
Can. J. Plast. Surg. 2011, 19, 88–92. [CrossRef]

7. Sigalove, S.; Maxwell, G.P.; Sigalove, N.M.; Storm-Dickerson, T.L.; Pope, N.; Rice, J.; Gabriel, A. Prepectoral Implant-Based Breast
Reconstruction: Rationale, Indications, and Preliminary Results. Plast. Reconstr. Surg. 2017, 139, 287–294. [CrossRef]

8. Teoh, V.; Gui, G. Direct to implant breast reconstruction with biological acellular dermal matrices. Br. J. Hosp. Med. 2020, 81, 1–7.
[CrossRef]

9. Dorogi, B.; Ujhelyi, M.; Kenessey, I.; Ivady, G.; Matrai, Z. Clinicopathological correlations of areola-sparing mastectomies versus
nipple-sparing mastectomies: Analysis of the oncological and cosmetic importance of the components of the nipple-areola
complex. Breast J. 2020. [CrossRef]

10. Leone, M.S.; Priano, V.; Franchelli, S.; Puggioni, V.; Merlo, D.F.; Mannucci, M.; Santi, P.L. Factors affecting symmetrization of the
contralateral breast: A 7-year unilateral postmastectomy breast reconstruction experience. Aesthet. Plast. Surg. 2011, 35, 446–451.
[CrossRef]

11. Siegel, R.L.; Miller, K.D.; Jemal, A. Cancer statistics, 2020. CA: Cancer J. Clin. 2020, 70, 7–30. [CrossRef] [PubMed]
12. Pozner, J.N.; White, J.B.; Newman, M.I. Use of porcine acellular dermal matrix in revisionary cosmetic breast augmentation.

Aesthet. Surg. J. 2013, 33, 681–690. [CrossRef] [PubMed]
13. Spring, M.A.; Hartmann, E.C.; Stevens, W.G. Strategies and Challenges in Simultaneous Augmentation Mastopexy. Clin. Plast.

Surg. 2015, 42, 505–518. [CrossRef] [PubMed]
14. Graf, R.; Ricardo Dall Oglio Tolazzi, A.; Balbinot, P.; Pazio, A.; Miguel Valente, P.; da Silva Freitas, R. Influence of the Pectoralis

Major Muscle Sling in Chest Wall-Based Flap Suspension After Vertical Mammaplasty: Ten-Year Follow-Up. Aesthet. Surg. J. 2016,
36, 1113–1121. [CrossRef] [PubMed]

15. Sivakumar, B.; Sadr, A.H.; Smith, R.; Mosahebi, A. The ‘criss-cross sling’ modification of the vertical scar mastopexy. J. Plast.
Reconstr. Aesthet. Surg. JPRAS 2010, 63, e312–e314. [CrossRef] [PubMed]

16. Colwell, A.S.; Breuing, K.H. Improving shape and symmetry in mastopexy with autologous or cadaveric dermal slings. Ann.
Plast. Surg. 2008, 61, 138–142. [CrossRef]

17. Macadam, S.A.; Lennox, P.A. Acellular dermal matrices: Use in reconstructive and aesthetic breast surgery. Can. J. Plast. Surg.
2012, 20, 75–89. [CrossRef]

18. Dieterich, M.; Dieterich, H.; Timme, S.; Reimer, T.; Gerber, B.; Stubert, J. Using a titanium-coated polypropylene mesh (TiLOOP((R))
Bra) for implant-based breast reconstruction: Case report and histological analysis. Arch. Gynecol. Obstet. 2012, 286, 273–276.
[CrossRef]

19. Dieterich, M.; Stubert, J.; Gerber, B.; Reimer, T.; Richter, D.U. Biocompatibility, cell growth and clinical relevance of synthetic
meshes and biological matrixes for internal support in implant-based breast reconstruction. Arch. Gynecol. Obstet. 2015, 291,
1371–1379. [CrossRef]

20. Pompei, S.; Evangelidou, D.; Arelli, F.; Ferrante, G. The Use of TIGR Matrix in Breast Aesthetic and Reconstructive Surgery: Is a
Resorbable Synthetic Mesh a Viable Alternative to Acellular Dermal Matrices? Clin. Plast. Surg. 2018, 45, 65–73. [CrossRef]

21. Klosterhalfen, B.; Junge, K.; Klinge, U. The lightweight and large porous mesh concept for hernia repair. Exp. Rev. Med. Dev. 2005,
2, 103–117. [CrossRef] [PubMed]

22. Senkus, E.; Kyriakides, S.; Ohno, S.; Penault-Llorca, F.; Poortmans, P.; Rutgers, E.; Zackrisson, S.; Cardoso, F.; Committee, E.G.
Primary breast cancer: ESMO Clinical Practice Guidelines for diagnosis, treatment and follow-up. Ann. Oncol. Off. J. Eur. Soc.
Med. Oncol. 2015, 26, v8–v30. [CrossRef] [PubMed]

23. Regnault, P. Breast ptosis. Definition and treatment. Clin. Plast. Surg. 1976, 3, 193–203. [CrossRef]
24. Dindo, D.; Demartines, N.; Clavien, P.A. Classification of surgical complications: A new proposal with evaluation in a cohort of

6336 patients and results of a survey. Ann. Surg. 2004, 240, 205–213. [CrossRef]
25. Clavien, P.A.; Barkun, J.; de Oliveira, M.L.; Vauthey, J.N.; Dindo, D.; Schulick, R.D.; de Santibanes, E.; Pekolj, J.; Slankamenac, K.;

Bassi, C.; et al. The Clavien-Dindo classification of surgical complications: Five-year experience. Ann. Surg. 2009, 250, 187–196.
[CrossRef]

http://dx.doi.org/10.1093/jnci/92.17.1422
http://www.ncbi.nlm.nih.gov/pubmed/10974078
http://dx.doi.org/10.1007/s10549-012-2349-1
http://www.ncbi.nlm.nih.gov/pubmed/23225142
http://dx.doi.org/10.1556/650.2020.31768
http://www.ncbi.nlm.nih.gov/pubmed/32628622
http://dx.doi.org/10.1097/PRS.0000000000001274
http://dx.doi.org/10.1097/PRS.0000000000006722
http://dx.doi.org/10.1177/229255031101900306
http://dx.doi.org/10.1097/PRS.0000000000002950
http://dx.doi.org/10.12968/hmed.2018.0428a
http://dx.doi.org/10.1111/tbj.13957
http://dx.doi.org/10.1007/s00266-010-9622-7
http://dx.doi.org/10.3322/caac.21590
http://www.ncbi.nlm.nih.gov/pubmed/31912902
http://dx.doi.org/10.1177/1090820X13491279
http://www.ncbi.nlm.nih.gov/pubmed/23813397
http://dx.doi.org/10.1016/j.cps.2015.06.008
http://www.ncbi.nlm.nih.gov/pubmed/26408440
http://dx.doi.org/10.1093/asj/sjw114
http://www.ncbi.nlm.nih.gov/pubmed/27402787
http://dx.doi.org/10.1016/j.bjps.2009.06.023
http://www.ncbi.nlm.nih.gov/pubmed/19596625
http://dx.doi.org/10.1097/SAP.0b013e31815bfe7c
http://dx.doi.org/10.1177/229255031202000201
http://dx.doi.org/10.1007/s00404-012-2253-2
http://dx.doi.org/10.1007/s00404-014-3578-9
http://dx.doi.org/10.1016/j.cps.2017.08.005
http://dx.doi.org/10.1586/17434440.2.1.103
http://www.ncbi.nlm.nih.gov/pubmed/16293033
http://dx.doi.org/10.1093/annonc/mdv298
http://www.ncbi.nlm.nih.gov/pubmed/26314782
http://dx.doi.org/10.1016/S0094-1298(20)30220-0
http://dx.doi.org/10.1097/01.sla.0000133083.54934.ae
http://dx.doi.org/10.1097/SLA.0b013e3181b13ca2


Cancers 2021, 13, 73 14 of 14

26. Dikmans, R.E.G.; Nene, L.E.H.; Bouman, M.B.; de Vet, H.C.W.; Mureau, M.A.M.; Buncamper, M.E.; Winters, H.A.H.; Ritt, M.;
Mullender, M.G. The Aesthetic Items Scale: A Tool for the Evaluation of Aesthetic Outcome after Breast Reconstruction. Plast.
Reconstr. Surg. Glob. Open 2017, 5, e1254. [CrossRef]

27. Pusic, A.L.; Klassen, A.F.; Scott, A.M.; Klok, J.A.; Cordeiro, P.G.; Cano, S.J. Development of a new patient-reported outcome
measure for breast surgery: The BREAST-Q. Plast. Reconstr. Surg. 2009, 124, 345–353. [CrossRef]

28. Kelemen, P.; Pukancsik, D.; Ujhelyi, M.; Kovacs, E.; Stamatiou, A.; Ivady, G.; Kenessey, I.; Kovacs, T.; Smanyko, V.; Rubovszky, G.;
et al. Evaluation of the central pedicled, modified Wise-pattern technique as a standard level II oncoplastic breast-conserving
surgery: A retrospective clinicopathological study of 190 breast cancer patients. Breast J. 2019, 25, 922–926. [CrossRef]

29. Ribeiro, L. A new technique for reduction mammaplasty. Plast. Reconstr. Surg. 1975, 55, 330–334. [CrossRef]
30. Manrique, O.J.; Huang, T.C.; Martinez-Jorge, J.; Ciudad, P.; Forte, A.J.; Bustos, S.S.; Boughey, J.C.; Jakub, J.W.; Degnim, A.C.;

Galan, R. Prepectoral Two-Stage Implant-Based Breast Reconstruction with and without Acellular Dermal Matrix: Do We See a
Difference? Plast. Reconstr. Surg. 2020, 145, 263e–272e. [CrossRef]

31. Li, L.; Su, Y.; Xiu, B.; Huang, X.; Chi, W.; Hou, J.; Zhang, Y.; Tian, J.; Wang, J.; Wu, J. Comparison of prepectoral and subpectoral
breast reconstruction after mastectomies: A systematic review and meta analysis. Eur. J. Surg. Oncol. J. Eur. Soc. Surg. Oncol. Br.
Assoc. Surg. Oncol. 2019, 45, 1542–1550. [CrossRef] [PubMed]

32. Pukancsik, D.; Kelemen, P.; Gulyas, G.; Ujhelyi, M.; Kovacs, E.; Eles, K.; Meszaros, N.; Kenessey, I.; Palhazi, P.; Kovacs, T.; et al.
Clinical experiences with the use of ULTRAPRO((R)) mesh in single-stage direct-to-implant immediate postmastectomy breast
reconstruction in 102 patients: A retrospective cohort study. Eur. J. Surg. Oncol. J. Eur. Soc. Surg. Oncol. Br. Assoc. Surg. Oncol.
2017, 43, 1244–1251. [CrossRef] [PubMed]

33. Hansson, E.; Edvinsson, A.C.; Elander, A.; Kolby, L.; Hallberg, H. First-year complications after immediate breast recon-
struction with a biological and a synthetic mesh in the same patient: A randomized controlled study. J. Surg. Oncol. 2020.
[CrossRef] [PubMed]

http://dx.doi.org/10.1097/GOX.0000000000001254
http://dx.doi.org/10.1097/PRS.0b013e3181aee807
http://dx.doi.org/10.1111/tbj.13371
http://dx.doi.org/10.1097/00006534-197555030-00010
http://dx.doi.org/10.1097/PRS.0000000000006442
http://dx.doi.org/10.1016/j.ejso.2019.05.015
http://www.ncbi.nlm.nih.gov/pubmed/31256950
http://dx.doi.org/10.1016/j.ejso.2017.01.236
http://www.ncbi.nlm.nih.gov/pubmed/28215734
http://dx.doi.org/10.1002/jso.26227
http://www.ncbi.nlm.nih.gov/pubmed/33051871

	Introduction 
	Patients and Methods 
	Results 
	Discussion 
	Conclusions 
	References

