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Abstract

Background The number of patients undergoing mastec-

tomy and immediate breast reconstruction with tissue

expanders followed by post-mastectomy radiotherapy

(PMRT) is exponentially increasing. To reduce the rate of

complications, in 2011, the senior author of this manuscript

described the use of protective lipofilling in patients

undergoing unplanned PMRT to the expander with a

specific protocol aiming to decrease the rate of

complications.

Objectives A study was performed to evaluate the thick-

ness of the breast irradiated tissue to create a standard

pattern of ‘‘protective’’ lipofilling infiltration on limited

key areas that could re-establish a thickness similar to non-

radiotreated tissues.

Methods We studied 15 patients who had modified radical

mastectomy (MRM) with immediate breast reconstruction

with tissue expanders and PMRT (Group 1) before

expansion (Time1), before PMRT (Time2), after PMRT

(Time3), 3 months after ‘‘protective’’ lipofilling (Time4),

and 6 months after ‘‘protective’’ lipofilling (Time5). As a

control group, we studied 15 patients who had MRM and

immediate breast reconstruction with tissue expanders that

would not undergo PMRT (Group 2) at the same time

points of GROUP 1 (Time1,2,3). Tissue thickness was

studied in specific areas using ultrasounds (US) and mag-

netic resonance imaging (MRI).

Results US and MRI measurements obtained 6 weeks after

PMRT and 3 months after lipofilling showed an initial

decrease and then an average increase in tissue thickness

reaching values even higher than the non-radiotreated

control group.

Conclusions This preliminary report shows how a one-step

‘‘fat belt’’ surgical pattern of lipofilling delivered to central

‘‘selected’’ areas of the breast can achieve adequate tissue

thickness in patients who underwent breast reconstruction

with PMRT reaching a thickness similar (and in most cases

higher) to non-radiotreated tissues. Further follow-up

studies are needed to analyze long-term complications of

tissue thinning such as ulceration and implant exposure, in

comparison with the ‘‘fat capsule’’ pattern.

Level of Evidence IV This journal requires that authors

assign a level of evidence to each article. For a full

description of these Evidence-Based Medicine ratings,

please refer to the Table of Contents or the online

Instructions to Authors www.springer.com/00266.
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Introduction

The number of patients undergoing mastectomy and

immediate breast reconstruction with tissue expanders

followed by post-mastectomy radiotherapy (PMRT) is

exponentially increasing [1–6]. Several studies are now

expanding adjuvant radiotherapy indications, currently
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including patients with stage II cancers and less than four

involved nodes [1, 7–10]. As a consequence, immediate

and delayed complications caused by PMRT, such as

capsular contracture, infection, ulceration, and implant

exposure [11–14], are expected to increase. In 2011, the

senior author (DR) of this manuscript described the use of

protective lipofilling in patients undergoing unplanned

PMRT to the expander with a specific protocol (two

lipofillings 6 weeks after PMRT to the expander followed

by substitution with definitive implant 3 months after

lipofilling) [15, 16] aiming to decrease the rate of com-

plications. Since then, the indications have been broadened

(2013) with excellent results. PMRT is no longer consid-

ered a contraindication to breast reconstruction with an

expander implant [15–20]. The application of this protocol

led to lower rates of local infection/ulceration with final

extrusion of the implant and Baker 4 capsular contracture,

achieving comparable results to those of reconstructed

patients who did not receive PMRT [15–20]. Throughout

the years, this approach has gained wide consensus,

becoming very popular, especially in Italy, as evidenced by

the papers published by Bonomi [21] and Majone [22].

However, in our first case series [15, 16], protective

lipofilling was applied all over the expanded irradiated

skin, thus creating a sort of ‘‘fat capsule.’’ As remarked in

our previous studies [15, 16], the reduction of the rate of

complications was considerable. Nevertheless, two ses-

sions of lipofilling were usually necessary to reach this

goal. Subsequently we focused our attention on those areas

that were considered at higher risk of ulceration and

implant exposure, to detect ‘‘key zones’’ that would benefit

the most from ‘‘fat protection.’’ As far as we know, cur-

rently, there are no studies analyzing ulceration and

implant exposure rates, depending on the different irradi-

ated areas of the breast.

However, in our experience, areas localized along the

Stewart mastectomy scar, such as the middle third of the

breast, the parasternal area, below the retracted pectoralis

major muscle, were considered at higher risk for such

complications (Figs. 1a–2b). Tissues usually become thin

after PMRT, especially in the zones previously mentioned

which would benefit the most from targeted fat coverage

that could be achieved in a single-stage procedure. In this

regard, we identified ‘‘key areas’’ on the expanded irradi-

ated skin and measured the tissue thickness of the expan-

ded irradiated tissue to create a standard pattern of

protective lipofilling infiltration that could re-establish a

thickness similar to non-radiotreated tissues.

Methods

From September 2015 to April 2016, 75 patients underwent

immediate breast reconstruction with expanders after

MRM (modified radical mastectomy) at our Institution.

Fifteen out of 75 patients received PMRT to the expander.

These non-consecutive female patients (Group 1) were

Fig. 1 a Female patient, 52 years old, treated with tissue expander

and PMRT without protective lipofilling, suffering after 30 days from

ulceration of the parasternal area with implant exposure. b Same

patient as a, salvage with latissimus dorsi flap. Photograph taken

24 months postoperatively

Fig. 2 a Female patient, 48 years old, treated with tissue expander

and PMRT without protective lipofiling, suffering after 35 days from

initial ulceration at the mastectomy scar. b Same patient as a, salvage
with latissimus dorsi flap. Photograph taken 12 months

postoperatively

Fig. 3 Female patient, 49 years old, treated with tissue expander and

PMRT. Clinical view of the measured areas. The dots stand for the

measured areas. The dotted line stands for the inframammary fold.

The lower continuous line stands for the mastectomy scar. The upper

continuous line stands for the lower border of the pectoralis major

muscle
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studied before expansion (Time1), before PMRT (Time2),

after PMRT (Time3), 3 months after protective lipofilling

(Time4), and 6 months after protective lipofilling (Time5).

Inclusions criteria were: BMI B 30, no smoking, and no

diabetes.

We enrolled 15 non-consecutive female patients as a

control group. They had MRM and immediate breast

reconstruction with tissue expanders that would not

undergo PMRT (Group 2), and they were controlled at the

same time points as GROUP 1.

Inclusions criteria in Group 2 patients were the same as

reported for Group 1.

Tissue thickness of selected areas was evaluated using

ultrasound (US) (EsaoteMylab 50 with a linear array

ultrasound probe with a frequency of 7.5 MHz) and MRI

(Siemens Magnetom1 T—T2 TIRM sequences). US and

MR imaging were analyzed by two dedicated breast radi-

ologists. The areas selected for evaluation were: (A) at the

inframammary fold, (B) the parasternal area, at the end of

the Stewart mastectomy scar, and (C) at the point of

maximal tissue expansion, usually located in the middle of

the mastectomy scar and (D) in the middle of the area

located above the pectoralis muscle, 4 cm from the mas-

tectomy scar (Fig. 3). Following MRM, all patients were

reconstructed with medium height anatomic expanders

(Mentor SILTEX Medium Height Contour Profile) and

total muscle coverage, and a drain was inserted.

Expanders were inflated every week with 50 ml of sal-

ine, exceeding 10% of the maximum indicated volume.

Group 1 patients were then treated with PMRT, according

to the ‘‘AIRO’’ (Associazione Italiana Radioterapia

Oncologica) 2013 guidelines, with a standard dose of

50 Gy divided into 25 fractions of 2 Gy over 5 weeks [23].

All patients signed a consent form before every proce-

dure referring to the Declaration of Helsinki guidelines.

General anesthesia was performed in every case. The fat

grafting procedure was scheduled 6 weeks after PMRT for

every patient in GROUP 1.

The fat graft was harvested from the abdominal or tro-

chanteric areas, depending on patient’s preference, and

then grafted in one single operating session. The average

quantity was 120 cc per breast (range: 80–160 cc), using

structural fat micrografting. Harvested fresh fat was

transferred to 2.5 mL syringes using a three-way stopcock

[24, 25] and injected in Group 1 patients subcutaneously

and multidirectionally, from superficial to deep layer tis-

sues. Multiple tunnels were created and filled progressively

with small amounts of fat, thus avoiding piling up fat cells

allowing for easier revascularization. The entire surgical

procedure lasted approximately 50 min. The injected area

resembling a ‘‘fat belt’’ occupies a transverse area with the

lower border located 3 cm above the inframammary fold,

the upper border located 4 cm above the Stewart mastec-

tomy scar, reaching the palpable margin of the retracted

pectoralis muscle. We define ‘‘fat belt’’ as the concave area

going from the medial margin of the breast to the lateral

one (Fig. 4). Measurements in Group 1 patients were taken

before expansion, after expansion, and after PMRT and

then repeated 3 months after lipofilling.

In Group 2 patients, measurements were recorded before

and after full expansion, at the level of the same ‘‘areas’’ as

Fig. 4 A clinical view of the fat belt pattern. This pattern is drawn in

a horizontal transverse area in which the lower border is located 3 cm

above the inframammary fold, with the upper border located 4 cm

above the Stewart mastectomy scar, reaching the palpable margin of

the retracted pectoralis muscle

Table 1 Group 1 patients. Pre-expansion measurements

GROUP 1 pre-expansion

Age A B C D

Patient 1 49 1.84 1.2 1.5 1.54

Patient 2 52 1.7 0.95 1.2 1.6

Patient 3 55 1.84 1.4 1.45 1.52

Patient 4 62 1.88 1.45 1.35 1.78

Patient 5 45 1.85 1.32 1.5 1.45

Patient 6 42 2.08 1.25 1.44 1.56

Patient 7 55 1.82 1.15 1.15 1.65

Patient 8 64 1.88 1.6 1.52 1.68

Patient 9 68 2.05 1.65 1.25 1.85

Patient 10 48 1.98 1.3 1.6 1.7

Patient 11 50 1.85 1.45 1.58 1.53

Patient 12 58 1.92 1.18 1.18 1.45

Patient 13 45 1.95 1.2 1.55 1.95

Patient 14 52 1.88 1.1 1.42 1.62

Patient 15 58 1.9 1.4 1.3 1.48

Average 53 1.89 cm 1.30 cm 1.39 cm 1.62 cm

A inframammary fold, B parasternal area, C mastectomy scar,

D above the pectoralis muscle
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for Group 1 patients. Statistical comparisons were made

using Fisher’s exact test. Values of p lower than 0.05 were

considered statistically significant. A maximum follow-up

of 12 months has been applied for every patient in both

groups searching for any complication. Longer follow-up

Table 2 Group 1 patients. Post-expansion measurements

GROUP 1 post-expansion

Age A B C D

Patient 1 49 1.8 0.6 0.85 1.28

Patient 2 52 1.65 0.55 0.85 1.32

Patient 3 55 1.82 0.85 1 1.36

Patient 4 62 1.75 0.85 0.92 1.65

Patient 5 45 1.8 0.65 0.95 1.35

Patient 6 42 1.86 0.58 0.88 1.38

Patient 7 55 1.75 0.75 0.78 1.48

Patient 8 64 1.85 0.85 0.75 1.55

Patient 9 68 2 0.95 0.85 1.68

Patient 10 48 1.95 0.65 0.9 1.62

Patient 11 50 1.83 1 0.95 1.4

Patient 12 58 1.85 0.55 0.6 1.38

Patient 13 45 1.88 0.68 1.2 1.7

Patient 14 52 1.8 0.7 0.8 1.4

Patient 15 58 1.85 0.78 1 1.25

Average 53 1.82 cm 0.73 cm 0.88 cm 1.45 cm

A inframammary fold, B parasternal area, C mastectomy scar,

D above the pectoralis muscle

Table 3 Group 1 patients. Post-PMRT measurements

GROUP 1 post-PMRT

Age A B C D

Patient 1 49 1.78 0.55 0.8 1.15

Patient 2 52 1.65 0.5 0.78 1.28

Patient 3 55 1.8 0.8 0.76 1.3

Patient 4 62 1.72 0.75 0.74 1.55

Patient 5 45 1.78 0.58 0.82 1.18

Patient 6 42 1.85 0.5 0.82 1.1

Patient 7 55 1.7 0.72 0.65 1.25

Patient 8 64 1.82 0.75 0.74 1.28

Patient 9 68 1.95 0.88 0.84 1.42

Patient 10 48 1.95 0.64 0.78 1.24

Patient 11 50 1.8 0.95 0.76 1.12

Patient 12 58 1.85 0.48 0.55 1.14

Patient 13 45 1.88 0.65 0.78 1.4

Patient 14 52 1.78 0.68 0.68 1

Patient 15 58 1.83 0.75 0.84 0.98

Average 53 1.80 cm 0.67 cm 0.75 cm 1.22 cm

A inframammary fold, B parasternal area, C mastectomy scar,

D above the pectoralis muscle

Table 4 Group 1 patients. Post-‘‘Fat Belt’’ protective lipofilling

measurements

GROUP 1 post IG

Age A B C D

Patient 1 49 1.8 0.84 1.45 1.1

Patient 2 52 1.62 0.74 1.2 1.25

Patient 3 55 1.8 1.28 1.15 1.3

Patient 4 62 1.75 1.25 1.3 1.5

Patient 5 45 1.78 1.2 1.4 1.2

Patient 6 42 1.8 0.98 1.35 1.15

Patient 7 55 1.72 1.4 1.1 1.28

Patient 8 64 1.8 1.24 1.18 1.3

Patient 9 68 2 1.42 1.25 1.45

Patient 10 48 1.92 1.22 1.3 1.28

Patient 11 50 1.84 1.38 1.35 1.1

Patient 12 58 1.86 1 1 1.2

Patient 13 45 1.88 1.15 1.14 1.45

Patient 14 52 1.8 1.19 1.23 1

Patient 15 58 1.85 1.3 1.28 1

Average 53 1.81 cm 1.17 cm 1.24 cm 1.23 cm

A inframammary fold, B parasternal area, C mastectomy scar,

D above the pectoralis muscle

Table 5 Group 1 patients. 6 months follow-up measurements

GROUP 1 6 months follow-up

Age A B C D

Patient 1 49 2.0 0.9 1.4 1.15

Patient 2 52 1.8 0.84 1.25 1.2

Patient 3 55 1.7 1.2 1.2 1.35

Patient 4 62 1.85 1.22 1.32 1.42

Patient 5 45 2.1 1.4 1.35 1.28

Patient 6 42 1.9 1.1 1.28 1.2

Patient 7 55 1.55 1.5 1.2 1.2

Patient 8 64 2.2 1.15 1.21 1.42

Patient 9 68 2.4 1.48 1.26 1.48

Patient 10 48 1.85 1.28 1.4 1.3

Patient 11 50 1.70 1.45 1.3 1.2

Patient 12 58 1.90 0.9 1.1 1.25

Patient 13 45 2.15 1.2 1.2 1.48

Patient 14 52 1.8 1.15 1.13 1.2

Patient 15 58 1.9 1.4 1.25 1.3

Average 53 1.92 cm 1.21 cm 1.26 cm 1.29 cm

A inframammary fold, B parasternal area, C mastectomy scar,

D above the pectoralis muscle
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could not be performed as permanent implants were

inserted no further than 12 months after the mastectomy.

Results

Patients in Group 1 had a mean BMI of 23.44 (range:

19.55–28) and a mean age of 53 (range: 42–68). The tissue

expander was filled reaching an average of 300 cc in Group

1 and 325 cc in Group 2. In Group 1 patients, measure-

ments were taken before expansion (Time1), before PMRT

(Time2), after PMRT (Time3), 3 months after protective

lipofilling (Time4), and 6 months after protective lipofill-

ing (Time5). In this group, the inframammary fold (A) had

an average thickness of 1.89 cm (range: 1.7–2.08 cm)

before expansion (DS (r): 0.09), slightly decreased after

expansion (average: 1.82 cm, range: 1.65–2 cm. DS (r):
0.08), and did not have large variations after PMRT and

lipofilling. The parasternal area (B) had an average initial

thickness of 1.30 cm (range: 0.95–1.65 cm) (DS (r): 0.18).
This area had an important decrease after expansion (av-

erage: 0.73 cm, range: 0.55–1 cm, DS (r): 0.14), and also

after PMRT (average: 0.67 cm, range: 0.48–0.95 cm, DS

(r): 0.14). After lipofilling, thickness in this point returned

Fig. 5 Group 1 average

measurement progression. (A:

inframammary fold, B:

parasternal area, C: mastectomy

scar, D: above the pectoralis

muscle) (1: pre-expansion, 2:

post-expansion, 3: pre-PMRT,

4: post-‘‘fat belt,’’ 5: 6 months

follow-up). As shown in the

graph, there was a

notable increase in thickness in

the treated areas

Table 6 Group 2 patients. Pre-expansion measurements

GROUP 2 pre-expansion

Age A B C D

Patient 1 61 1.2 1.5 1.45 1.35

Patient 2 49 1.45 1.25 1.18 1.75

Patient 3 48 1.48 0.95 1.24 1.29

Patient 4 52 1.88 1.49 1.62 1.58

Patient 5 54 1.96 1.62 1.79 1.55

Patient 6 44 1.9 1.48 1.54 1.78

Patient 7 52 1.85 1.35 1.36 1.62

Patient 8 48 2 1.45 1.84 1.57

Patient 9 66 1.92 1.24 1.47 1.44

Patient 10 52 1.98 1.74 1.36 1.83

Patient 11 58 1.75 1.6 1.84 1.48

Patient 12 65 1.8 1.15 1.66 1.95

Patient 13 49 2.1 1.2 1.2 1.92

Patient 14 59 1.95 1.1 1.34 1.55

Patient 15 58 1.85 1.12 1.77 1.66

Average 53 1.80 cm 1.34 cm 1.51 cm 1.62 cm

A inframammary fold, B parasternal area, C mastectomy scar,

D above the pectoralis muscle

Fig. 6 Group 2 average

measurement progression. (A:

inframammary fold, B:

parasternal area, C: mastectomy

scar, D: above the pectoralis

muscle) (1: pre-expansion, 2:

post-expansion, 3: 6 months

follow-up). As shown in the

graph, there was a

notable decrease in thickness in

the treated areas with no

significant variations from

Group 1 before PMRT
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to an average of 1.17 cm (range: 0.74–1.42 cm, DS (r):
0.20), with an average increase of 0.50 cm. The central

mastectomy scar (C) was greatly affected by both expan-

sion and radiotherapy. The average of initial thickness was

1.39 cm (range: 1.15–1.6 cm, DS (r): 0.15), 0.88 cm (av-

erage) after expansion (range: 0.6–1.2 cm, DS (r): 0.13),

and 0.75 (average) after PMRT (range: 0.55–0.84 cm, DS

(r): 0.07), and returned to 1.24 (average) after lipofilling

(range: 1.14–1.45 cm, DS (r): 0.12).
Finally, the pectoralis measurement (D) was only par-

tially affected by expansion and PMRT, with an initial

average thickness of 1.62 cm (range: 1.45–1.95 cm, DS

(r): 0.14), down to 1.45 (average) after expansion (range:

1.25–1.7 cm, DS (r): 0.15), and 1.22(average) after PMRT

(range: 0.98–1.55 cm, DS (r): 0.15), and remained almost

the same after lipofilling (Tables 1, 2, 3, 4, 5) (Figs. 5, 7).

Measurements taken 6 months after protective lipofilling

Table 7 Group 2 patients. Post-expansion measurements

GROUP 2 post-expansion

Age A B C D

Patient 1 61 1.1 1 0.8 1.28

Patient 2 49 1.43 0.65 0.62 1.65

Patient 3 48 1.39 0.42 0.67 1.2

Patient 4 52 1.85 0.9 0.85 1.45

Patient 5 54 1.92 0.88 0.92 1.48

Patient 6 44 1.88 0.8 0.82 1.75

Patient 7 52 1.83 0.67 0.75 1.42

Patient 8 48 1.9 0.86 0.9 1.35

Patient 9 66 1.85 0.6 0.7 1.28

Patient 10 52 1.95 1.05 0.85 1.48

Patient 11 58 1.68 0.75 0.88 1.22

Patient 12 65 1.75 0.6 0.86 1.39

Patient 13 49 1.96 0.68 0.78 1.44

Patient 14 59 1.8 0.58 0.65 1.26

Patient 15 58 1.84 0.65 0.95 1.25

Average 53 1.74 cm 0.74 cm 0.80 cm 1.39 cm

A inframammary fold, B parasternal area, C mastectomy scar,

D above the pectoralis muscle

Fig. 7 Group 1 and 2 average

measurement progression. (A:

inframammary fold, B:

parasternal area, C: mastectomy

scar, D: above the pectoralis

muscle) (1: Group 1 pre-

expansion, 2: Group 1 post-

expansion, 3: Group 1 pre-

PMRT, 4: Group 1 post-‘‘fat

belt,’’ 5: Group 1 at 6 months

follow-up, 6: Group 2 pre-

expansion, 7: Group 2 post-

expansion, 8: Group 2 at

6 months follow-up)

Fig. 8 a Female patient, 52 years old, included in study Group 1,

treated with tissue expander and PMRT. Clinical view after maximum

expansion of the tissue expander. b Same patient as a. Clinical view
12 months after the ‘‘fat belt’’ protective lipofilling. No suffering skin

areas were noticed during the follow-up

Fig. 9 a Female patient, 48 years old, included in study Group 2,

treated with tissue expander without PMRT. Clinical view after

maximum expansion of the tissue expander. No lipofilling was

performed. b Same patient as a. Clinical view 12 months after

insertion of mammary implant. No suffering skin areas were noticed

during the follow-up
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showed a stable behavior of subcutaneous tissue with

minimal thickness variations.

Patients in Group 2 had a mean BMI of 24.25 (range:

20.22–27.50) and a mean age of 53 (range: 44–66). Mea-

surements in Group 2 patients were taken in the first two

phases and at 6 months follow-up and had no significant

variations from Group 1 (Tables 5, 6, 7, 8) (Figs. 6, 7).

Statistical comparisons made with Fisher’s exact test gave

these results: As per the measurements taken at the infra-

mammary fold (A) and at the area above the pectoralis

muscle (D), the p values were, respectively, 1 and 0.5,

which is absolutely normal due to the lack of changes in

thickness in these two areas. On the other hand, p values

for the measurements taken at the parasternal area and at

the mastectomy scar were, respectively, 0.01 and 0.006 due

to the large changes, in terms of thickness, that these two

areas went through (Figs. 5, 6, 7). Local complications

such as ulceration or implant exposure were not noticed

(Figs. 8a–9b). One seroma was noted in Group 1 patients,

and one hematoma requiring surgery in Group 2 was

described after a maximum follow-up of 12 months before

permanent implant insertion (mean follow-up 9 months,

ranged from 4 to 12 months in Group 1 patients and mean

follow-up 8 months, ranged from 5 to 12 months in Group

2 patients).

Discussion

The process of skin and muscle expansion, which takes

place during breast reconstruction with expanders and

implants, greatly modifies tissue thickness. Thinning of the

tissues is greater in the central part of the mastectomy scar,

where the focus of pressure applied by the expander is at its

greatest. The parasternal area and inframammary fold also

suffer from pressure (and weight), whereas the central

pectoral area is only marginally affected [26–30].

This phenomenon is exacerbated by radiation damage

after PMRT. As widely reported, damage from radiation

therapy depends on the dose of radiation, the distribution of

hisodoses, the release of a boost of electrons to the scar,

and lastly, the use of wedges. In fact, during PMRT, dose

distribution is not homogeneous; the hisodose, i.e., the

percentage of ionizing radiations absorbed by tissues, is

greater in the medial and lateral portions of the breast,

reaching up to 108%. This explains how and why these

areas are at greater risk of ulceration and implant exposure,

together with the central area, where often an additional

dose of 10 Gy is given to the scar. Thus, pressure and

radiation are the reasons for such a high rate of compli-

cations observed in the central areas of the breast. As a

matter of fact, when ulceration begins due to extreme

thinning, radiated tissue is not able to heal, due to vessel

atrophy and sclerosis. Restoring thickness and vessel via-

bility is critical in the central breast quadrant, and this can

be achieved with lipofilling as demonstrated in many

studies [31–33]. Infiltrating fat in the upper breast quad-

rants or in the inframammary fold, areas that always have a

thickness over 1.0 cm, is not worthwhile, only resulting in

additional surgeries, higher costs [14], and eventually a

waste of time. In this regard, we identified ‘‘key areas’’ on

the expanded irradiated skin that would benefit the most

from targeted fat coverage.

The ‘‘fat belt’’ could be achieved in a single-stage pro-

cedure, saving time, lowering operative costs, and resulting

in a tailored and better performing protection to the most

irradiated areas, at greater risk of developing complica-

tions. Nevertheless, this paper shows some limitations due

to its nature of preliminary report and as a consequence of

the lack of a longer term follow-up (which should be at

least 36 months), and the need for a larger cohort of

patients. More patients and a longer follow-up will be

considered for publication in an upcoming paper.

Table 8 Group 2 patients. 6 months follow-up measurements

GROUP 2 post 6 months

Age A B C D

Patient 1 61 1.2 1.2 0.85 1.3

Patient 2 49 1.5 0.7 0.64 1.62

Patient 3 48 1.25 0.5 0.65 1.22

Patient 4 52 1.9 0.85 0.9 1.4

Patient 5 54 1.95 0.87 0.9 1.55

Patient 6 44 1.85 0.9 0.88 1.80

Patient 7 52 1.82 0.72 0.78 1.4

Patient 8 48 1.78 0.9 0.92 1.28

Patient 9 66 1.9 0.65 0.8 1.35

Patient 10 52 1.93 1.1 0.82 1.5

Patient 11 58 1.80 0.7 0.92 1.25

Patient 12 65 1.72 0.6 0.84 1.3

Patient 13 49 1.85 0.62 0.74 1.45

Patient 14 59 1.82 0.65 0.75 1.28

Patient 15 58 1.86 0.68 1 1.2

Average 53 1.74 cm 0.77 cm 0.82 cm 1.38 cm

A inframammary fold, B parasternal area, C mastectomy scar,

D above the pectoralis muscle

992 Aesth Plast Surg (2018) 42:986–994

123



Conclusion

This preliminary report shows how a one-step ‘‘fat belt’’

surgical pattern of lipofilling delivered to central ‘‘se-

lected’’ areas of the breast can achieve adequate tissue

thickness in patients who underwent breast reconstruction

with PMRT reaching a thickness similar (and in most cases

higher) to non-radiotreated tissues. Further follow-up

studies are needed to analyze long-term complications of

tissue thinning such as ulceration and implant exposure, in

comparison with the ‘‘fat capsule’’ pattern.
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