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Background: In silicone breast implant (SBI)-based breast reconstructions, aesthetic outcomes are often
low due to the visible upper edge of the SBI. To ameliorate this, grafting fat harvested from the SBI operative
field has not been reported to date. Therefore, we aimed to develop a novel technique for fat onlay-grafting,
harvested from the inframammary fold (IMF) of the reconstructed breast, and investigate its usefulness.
Methods: A total of 90 patients who underwent SBI-based breast reconstruction after a simple mastectomy
were included in this study. The harvested fat was recorded by weight and grafted evenly to the medial and
median upper edge of the SBI on the pectoralis major muscle. We applied this technique to 30 patients (fat
onlay-grafting group) and compared them with the 60 patients (no-grafting group) who did not undergo our
technique using the postoperative 1-year aesthetic outcome scores of the medial and median upper edge of
the SBIL Furthermore, we investigated the correlation between the weight of harvested fat and body mass
index.

Results: No postoperative wound complications occurred, and infection, hardened fat, and fat lysis were
not found in the fat onlay-grafting group. The medial and total aesthetic outcome scores in the fat onlay-
grafting group were significantly higher than those in the no-grafting group (P<0.05). The average weight of
harvested fat was 11.9 [5-32] g. The correlation between the weight of the harvested fat and body mass index
was significantly positive (R’=0.7119, P<0.05).

Conclusions: Our technique made the upper edge of the SBI invisible. Further, it was simple and less
invasive with safe augmentation. Therefore, we believe that this technique can contribute to better aesthetic

outcomes in SBI-based breast reconstruction.
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Introduction

Silicone breast implant (SBI)-based breast reconstruction is
widely performed and popular for patients because it is less
invasive. However, SBI differs from the unaffected breast
in texture and elasticity; therefore, the edge of SBI is often
visible, and consequently, the presence of artificial material
is often conspicuous, particularly in patients with a thin
pectoral subcutaneous tissue (1).

Less invasive revision of the visible upper edge of the
SBI due to the level of differences and depression remains
challenging. Fat injection, in which the donor site is the
abdomen or thigh, has been performed to create puffy
decolletes in one or two stages; however, donor sites
other than the affected chest are required (2-5). Grafting
fat harvested from the SBI operative field has not been
reported to date.

Our study aimed to investigate the usefulness of fat
onlay-grafting to the upper edge of SBI, where the donor
site is the subcutaneous tissue of the inframammary fold
(IMF) of the reconstructed breast, and determine the
contribution of this technique to aesthetic outcomes.
We present the following article in accordance with the
STROBE reporting checklist (available at https://dx.doi.
org/10.21037/gs-21-425).

Methods

The study was conducted in accordance with the Declaration
of Helsinki (as revised in 2013). The study was approved by
the ethics committee of the Tochigi cancer center (No. C-248)
and informed consent was taken from all the patients.

Patients

A total of 90 patients who underwent unilateral SBI-based
reconstruction following a tissue expander (Natrelle 133;
Allergan, Ireland, Dublin) insertion after simple mastectomy
were eligible for inclusion in the retrospective cohort study.
We used an anatomical and textured SBI (Natrelle 410,
True form 3; Allergan, Ireland, Dublin) for the procedures.
Patients who underwent radiotherapy were excluded from
the study. Among them, 30 patients (fat onlay-grafting
group) received fat onlay-grafting to the upper edge of the
SBI between May 2017 and June 2019, as described below.
In the other 60 patients (no-grafting group), only SBI
insertion was performed between September 2014 and April
2017. There were no selection criteria in these two groups
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other than the operative period. The characteristics of the
patients included in this study are shown in Table 1.

Surgical procedure

SBI insertion following the full expansion of the tissue
expander was performed using previous incisions. After
cutting the capsule and removing the tissue expander, we
performed partial resection by using scissors to cut the
caudal subcutaneous tissue to make the caudal skin thin
in order to create a clear IMF (Figure 1A4,1B). Then, the
caudal thin skin was fixed to the chest wall as an IMF using
a modified internal method (6,7).

The weight of the resected fat was measured and
recorded in the fat onlay-grafting group. In contrast, the
resected fat was discarded without measuring its weight
in the no-grafting group. The SBI was inserted under the
pectoralis major muscle, and its position was controlled with
a sitting position (Figure 1C). The harvested fat was entirely
onlay-grafted evenly without sutures on the pectoralis major
muscle located at the medial and median upper edge of the
SBI (Figure 1D). Two suction drains were inserted: one was
inserted around the SBI under the pectoralis major muscle,
and the other was inserted around the grafted fat to fix it
on the pectoralis major muscle (Figure 1E). The latter drain
was carefully indwelled to prevent aspiration of the grafted
fat. For 6 months after SBI insertion, both breasts were
fixed with a controlling brassiere.

Evaluations

One year after SBI insertion, aesthetic outcomes in the
medial and median upper edge of the SBI were evaluated
by scoring using Harris’s classification: 0, poor; 1, fair;
2, good (8). The medial, median, and total scores (the
sum of the medial and median scores) were recorded.
We compared the average of each score between the
fat onlay-grafting and no-grafting groups. Additionally,
we investigated the correlation between the weight of
harvested fat (weight of grafted fat) and body mass index
(BMI) in the fat onlay-grafting group. All reconstruction
procedures, measurements, and evaluations were performed
by the corresponding author. All patients in this study have
undergone follow-up to date.

Statistical analysis

Data were analyzed using SPSS version 23 for Windows
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Table 1 Characteristics of the patients

Ishii et al. Making the upper edge of SBls invisible

Category Fat onlay-grafting group No-grafting group
Cases 30 60

Age, mean + SD (years) 45.7+£9.5 48.9+10.6
Body mass index, mean + SD (kg/m°?) 21.4x2.7 21.5+2.6
Volume of silicone breast implant, mean + SD (cm®) 333.5+100.2 346.6+130.4

SD, standard deviation.

Figure 1 Sequential images of a sample case with undergoing fat onlay-grafting. (A) An image during harvesting fat for onlay-grafting.

In creating a fine inframammary fold, the caudal skin is thinned by scissors, and resected fat is preserved for grafting. (B) An image after

harvesting fat for onlay-grafting. This caudal thin skin is fixed to the chest wall as an inframammary fold. (C) An image before fat onlay-

grafting when the silicone breast implant is set and two suction drains are inserted. The medial upper edge (red arrow) and median edge (blue

arrow) of the silicone breast implant are visible. (D) An image of the harvested and grafted fat which was onlaid (weight of harvested graft:

11 g, body mass index: 20.5 kg/m®). (E) An image after fat onlay-grafting when the silicone breast implant is set and two suction drains are

inserted. The medial upper edge (red arrow) and median edge (blue arrow) of silicone breast implant become invisible.
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Table 2 Aesthetic outcomes in the upper edge of the silicone breast implant

2659

Category Fat onlay-grafting group No-grafting group P value
Medial score, mean + SD 1.8+£0.4 1.3+£0.6 <0.05
Median score, mean + SD 2.0+0.2 1.9+0.3 0.31
Total score, mean + SD 3.8+0.5 3.2+0.7 <0.05
8D, standard deviation.
o 35 . P value of <0.05 was considered significant.
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BMI, kg/m®

Figure 2 A scatter plot and simple linear regression of weight of

harvested fat and body mass index. BMI, body mass index.

Figure 3 Images at 1 year and 2 months after silicone breast
implant operation in the fat onlay-grafting group (age, 62 years;
body mass index, 21.8 kg/m’; volume of silicone breast implant,
280 cm’; harvested graft, 11 g; medial and median aesthetic
outcomes score, 2 and 2, respectively). Good aesthetic outcomes

have been achieved.

(IBM Corporation, Armonk, NY, USA). A simple linear
regression analysis was used to define the linear relationship
between the weight of harvested fat and BMIL. The student’s
t-test was used to compare the averages of continuous
variables between the groups. For all statistical tests, a
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group, infection, hardened fat, and fat lysis were not found.

The medial and total scores in the fat onlay-grafting
group were significantly higher than those in the non-
grafting group (P<0.05); however, median scores in the
fat onlay-grafting group were similar to those in the non-
grafting group (P=0.311) (Table 2).

The average weight of harvested fat was 11.9 [5-32] g.
The simple linear regression analysis showed a significant
positive correlation between the weight of harvested fat
and BMI (coefficient of determination: R’=0.7119, P<0.05)
(Figure 2).

Three patients in the no-grafting group showed poor
medial scores; however, no patient in the fat onlay-grafting
group showed a poor medial score. Six patients in the fat
onlay-grafting group had a fair medial score. Their weight
of harvested fat was comparatively low {5.8 [5-7] g}, and
their BMI was slightly low {20.0 [18.1-22.4] kg/m’}. Typical
cases are shown in Figures 3-6.

Discussion

We performed fat onlay-grafting at the upper edge of the
SBI, the donor site of which was the caudal subcutaneous
tissue of the reconstructed breast for patients undergoing
two-stage SBI-based breast reconstruction. Furthermore, we
investigated the usefulness of our technique by comparing
the aesthetic outcomes in the fat onlay-grafting group with
those in the no-grafting group and the correlation between
the weight of harvested fat and BMI in each patient. The
results showed that the aesthetic outcomes in the fat onlay-
grafting group were significantly better than those in the
no-grafting group, particularly in the medial upper edge
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Figure 4 Image at 1 year after silicone breast implant operation
in the fat onlay-grafting group (age, 47 years; body mass index,
21.3 kg/m’; volume of silicone breast implant, 295 cm’; harvested
graft, 14 g; medial and median aesthetic outcomes score, 2 and 2,

respectively). Good aesthetic outcomes have been achieved.

Figure 5 Images at 1 year and 6 months after silicone breast
implant operation in the no-grafting group (age, 66 years; body
mass index, 24.3 kg/m’; volume of silicone breast implant, 445 cm’;
medial and median aesthetic outcomes score, 0 and 1, respectively).
The concerns regarding the aesthetic outcomes remain. The upper

edge of the silicone breast implant is visible.

of the SBI, and the correlation between the weight of
harvested fat and BMI was significantly positive.

The common aesthetic concern encountered in SBI-based
breast reconstruction is the visible upper edge of the SBI
due to the level differences and depression. This is because
the SBI differs from the unaffected breast in texture and
elasticity and has a thick capsule (1). Further, the height and
thickness in the upper pole of the SBI often do not fit those
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Figure 6 Image at 3 years after silicone breast implant operation in
the no-grafting group (age, 35 years; body mass index, 23.3 kg/m’;
volume of silicone breast implant, 570 cm’; medial and median
aesthetic outcomes score, 1 and 1, respectively). The upper edge of

the silicone breast implant is visible.

in the upper pole defect of the affected breast. The visible
upper edge of the SBI due to the level of differences and
depression generally occurs in patients with thin pectoral
subcutaneous tissue after mastectomy. Such patients may
tend to have superficially invasive mammary carcinomas.

To ameliorate this level of difference and depression in
the upper pole of the reconstructed breast, fat injection is
often performed (2-5). Fat injection involves harvesting
by liposuction of which donor site is generally abdomen
or thigh and injecting after purification by centrifugation
(2-5). However, this requires donor sites other than the
affected chest and effort for performing an additional
method. Moreover, trauma to SBI in fat injection should
also be considered. Furthermore, the devices for fat
grafting are expensive; therefore, they are sometimes
unavailable in general hospitals. Fat survival rate, fat
necrosis rate, absorption rate, and need for overcorrection
in fat onlay-grafting and fat injection are 33-45%/40-
60%, less than 10%/less than 10%, 55-67%/40-60%,
and 220-300%/170-250%, respectively, and additionally
fat necrosis often occurs when a larger amount of fat per
volume was grafted (9-13).

Dermal fat grafts have also been used for augmentation
in head and neck reconstruction or breast reconstruction,
and the taking rate was 40-60% (1,14,15). Although this
technique is comparatively simple and requires no special
surgical instruments, donor sites other than the affected
chest are required. However, our technique includes
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grafting fat that was harvested from the SBI operative field,
and this method has not been reported to date.

Our technique caused no infection, hardened fat, or fat
lysis in any case and achieved satisfactory aesthetic results.
This technique does not require donor sites other than the
affected chest and relies on effectively grafting fat; therefore,
it is less invasive. Furthermore, this technique is simple,
easy, and allows grafting the fat without sutures; therefore,
it is less time-consuming and requires no special surgical
instruments. In addition, this onlay-grafting is performed
under direct vision on the pectoralis major muscle, which
is well-vascularized, and the layer of the grafted fat is
completely separated from the layer of SBI; therefore, the
probability of infection is low, thereby ensuring high safety.
By inserting a suction drain without contacting the grafted
fat, neovascularization from surrounding tissue is promoted;
thus, the percentage of graft take could increase (13).

The limitations of this study and our technique are
as follows. Tumor location and invasion may affect
the aesthetic outcomes in the upper edge of the SBI.
Furthermore, the extent to which affected pectoral tissue is
preserved varies, depending on the breast surgeons, which
may also affect these outcomes. Two aspects should be
considered when performing this technique: first, infection,
hardened fat, and fat lysis may occur when the amount of
onlay-grafted fat is high. Second, the upper edge of the SBI
may remain visible when the amount of onlay-grafted fat is
low. As the results of our study showed, much of the fat was
not harvested, particularly in lean patients. In such cases,
additional fat harvesting in the caudal or lateral chest should
be considered. In a further study, we plan to modify this
study including patients undergoing injection of fat, which
was harvested from the affected IME.

Conclusions

We performed fat onlay-grafting at the upper edge of
the SBI with the subcutaneous tissue of the IMF of
the reconstructed breast as the donor site in implant-
based breast reconstruction. Better aesthetic outcomes
were achieved in patients who underwent our technique
compared to those who did not.

The merits of our technique are that it includes grafting
fat in one stage which was harvested from the same
operative field as the SBI operation and was discarded
before, and it includes simplicity, minimal invasiveness, and
safe augmentation. In addition, our technique could make
the upper edge of the SBI invisible; therefore, we believe
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it can contribute to better aesthetic outcomes in SBI-based
breast reconstruction.
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