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Abstract
Introduction: Breast augmentation with implants is one of the most performed procedures in plastic surgery all over the
world. Despite its popularity, this procedure counts many complications that may require a revision, a replacement or a
deposit of the implants.

The author describe a new complication inherited to breast implants and through his observation, wonders about an
ethiopathogeny relationship that may be nested with some fat degeneration problems and sarcopenia in the human body.

Methods: The author made a clinical observation while replacing implants with capsular contracture noticing a
thinning of the pectoralis major muscle and an embrittlement of its fibers with discoloration and yellowness of its corpus.

Histopathology specimen were analyzed, photographed and data was collected and discussed.

Results: Biopsies were performed on the pectoralis major muscle proving the fatty degeneration and corroborant
the atrophy and the sarcopenia.

The most common-sense reason was, according to the author, the implant weight and the mechanical pressure on the
fibers that led to a cellular stress and a distortion in the regenerative process of the aggressed tissue.
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Conclusion: A new complication related to breast implants was described. The author request more research to consider an
eventual extrapolation of this theory to explain the ethiopathogeny of some classical fatty degeneration processes and
sarcopenia observed in different tissues of the human body.

Keywords: Breast Implants; Sarcopenia; Fat Degeneration; Capsular contracture; Implants complications; Rotator cuff tear;
Femoral neck fracture

Introduction
Breast augmentation with implants is one of the most performed and rewarding procedures in plastic surgery [1]. According
to the International Society of Aesthetic and Plastic Surgery, ISAPS, breast augmentation remains in the first position of the
top five plastic surgery procedures worldwide with 6.1% augmentation from 2017 to 2018 [2] and according to the American
Society of Aesthetic Plastic Surgery, ASAPS, this procedure increased about 15,2% from 2014 to 2018 in the United Stated
while keeping the pool position in the top five most practiced procedures during the last five years [3].

Despite its popularity, this procedure counts many complications [4, 5] that may require a revision, a replacement or a
deposit of the implants.

We are reporting and describing a new complication due to breast implants through clinical and histological documented
cases.

Methods
The author made a clinical observation while replacing pre-pectoral implants with capsular contracture grade III and IV of
Baker classification [6].

While changing the pocket to a sub muscular plan, the author noticed, in the majority of cases, a thinning of the muscle and
an embrittlement of its fibers and sometimes a discoloration and yellowness of its body. Histopathology specimen were
analyzed, photographed and photos and videos were performed during the surgery.

Results
From January 2019 to June 2019, three patients, were operated by the author for a breast revision after capsular
contracture with Baker III and two with Baker IV.

None were able to bring their medical reports. There was no possibility to differentiate between an eventual subfascial
approach from a retroglandular technique to all the pre-pectoral implants. The revision was performed after 6 to 18 years
from the initial breast augmentation surgery. Three were operated initially using a periareolar incision and two an
inframammary incision. One case with inframammary incision was related to a submuscular pocket and one case with
periareolar incision had also a submuscular pocket. (in summary there is three retro glandular and two retro pectoral
pockets).
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All of them were implanted with textured implants from different commercial brands. Two cases with extra capsular
rupture and silicone migration operated in this period were not included. We observed a thinning of the pectoralis major
muscle for all these five patients with pre and retro pectoral pockets without concern to their Baker grade.

We observed a yellowness of the fibers for two patients operated with retroglandular implants and pre pectoral pockets.
Only these two patients had implants more than 500cc in volume for each. The other volumes were between 320 and 485
cc. This clinical observation was obvious with the patient holding the biggest implants sizes (650cc) (video 1)

Biopsies of the muscle were performed always in the same places behind the posterior valve of the implant and at the
lateral border of the muscle for the patients with retro glandular pockets and clinical yellowness. In control a biopsy of the
muscle was performed also for a patient with a retro-pectoral pocket and clinical thinning of the muscle but without
obvious clinical yellowness on its fibers. The Histopathological examination revealed for the cases with clinical
discoloration a fat tissue infiltration and a rarefication of the muscular fibers (Figures 1 , 2, 3 and 4).

Figure 1: Total infiltration with adipocytes of the pectoralis major muscle
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Figure 2: Fatty degeneration and muscular fibers atrophy

Figure 3: Histologic stigma of chronic inflammation and dystrophic cicatrisation with fat degeneration

Figure 4: Fat degeneration (1), muscle atrophy (2) and sclerotic tissue (3)
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The micrograph of the muscle biopsy harvested on the posterior side of the pectoralis major for the patient with retromuscular pocket did not show an obvious fat infiltration but a muscle atrophy stigma with a fibro-sclerosis tissue due to
the adherent capsule (Figure 5).
Figure 5: Dystrophic cicatrisation stigma and chronic inflammation of the muscle with sclerotic tissue on the surface.

None of the patients were known with muscular dystrophia, diabetes or other neurological or immunological disease and
none reported a significant weight gain during the examination.

Discussion
Preamble
Sarcopenia (Greek ‘sarx’ or flesh + ‘penia’ or loss) is a muscular atrophy first described in 1989 then related, by the same
author, in 1997 to the muscular aging process for elder patients [7, 8]. Like osteopenia, it can also be seen in younger
patients such as those with inflammatory diseases [9]. Its development may be associated with conditions that are not
exclusively seen in older persons, like malnutrition and cachexia [10].

The mechanisms of sarcopenia are not clearly defined. Besides the lack of muscular mobility, sarcopenia is associated
with major co-morbidity such as obesity, osteoporosis and type 2 diabetes and insulin resistance for youngers [11, 12] and
can be closely nested with muscle fatty degeneration as described for the rotator cuff lesions [13, 14] and the
supraspinatus muscle [15]. The fatty degeneration is usually due to the muscle atrophy and not the opposite.

A lot of authors wrote about the fatty degeneration and the muscle denervation on animals and humans [16-18], but we
know also that in absence of denervation, after a muscle trauma and when regeneration fails, the fibrotic scar may be
infiltrated with adipocytes in addition to fibroblasts [19].

Some authors suggest that some myogenic factors like skeletal muscle satellite cells can spontaneously enter an alternative
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mesenchymal pathway and generate fat cells [20] while others reject this theory [21] and argue more for other precursors
and progenitor cells, than the classical satellite cells, that may interfere in the regenerative repair process under muscle
stress [22, 23]. The cellular origin of fatty infiltration remains controversial but its presence surely testifies to a muscular
aggression with an aberrant cellular repair in the muscle [24].

Capsular contracture is a multifactorial fibrotic reaction to a foreign body (implant) [25] that known to have lower
incidence with the use of textured implants, submuscularplacement [26] with a debate about the inframammary incision
as a surgical approach to decrease the capsular contracture rate [27].

In our study, the body inflammatory response with the capsular synthesis happened in different situations with different
type of surface texturization, surgical incision and implant placement. In all cases, we observed a clinical thinning of the
muscle but not in all cases we observed the yellow discoloration attesting an eventual fat degeneration. We believe that
the capsule is not directly involved with our observations.

Roxo et al. found alternatively, a glandular parenchymal reduction with retro-glandular implants and a pectoralis muscle
atrophy with retro-muscular implants using a volumetric magnetic resonance imaging [28]. In our study we observed
clinically, during the surgery, a muscle atrophy in Baker III and IV grades and a fat infiltration of the muscle for the cases
with retro-glandular implants. This clinical observation of muscle flattening is absolutely subjective and its appreciation
is related to the surgeon’s experience in the field of breast surgery. Even if we believe that the capsule is not directly
involved in this phenomenon, the mechanical pressure inducted by the implant and the capsule on the muscle from one
side or the other may lead to a local stress on the muscular cells and induce an inaccurate repair inside the muscle. The
weight of the implant on the muscle, especially if it’s nested with a tight initial pocket, significantly contribute, in our
opinion, to this distorted muscle reaction with fat degeneration. Indeed, we observed the yellow discoloration and the fatty
degeneration only for important implants volumes (more than 500 cc) placed above the muscle.

The direct mechanical pressure of the implant weight on the muscle is, in our thoughts, the responsible of the fat
degeneration.

In 2010, the European Working Group on Sarcopenia in Older People (EWGSOP) published a sarcopenia definition [29]
that aimed to foster advances in identifying and caring for people with sarcopenia. In 2018, the Working Group
(EWGSOP2) updated the original definition [30] focusing on low muscle strength with low muscle quantity and quality to
confirm the diagnosis.

In our preliminary study we were not able to measure the pectoralis major strength before and after the surgery but this
procedure can be performed in the future for that purpose [31].

As for chicks [32], or denervated muscles [33], the MRI, can also be used for fat degeneration study of the pectoralis
major muscle after breast implants and by extrapolation of the gluteus maximus muscle after gluteoplasty with implants.
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All our patients are less than 50 YO, none is known with a metabolic, auto-immune or nutritional disease or disorder. We
did not find any other risk factor, already described, to explain our ascertainment.

In all the documentation available in literature about muscle fat degeneration and sarcopenia, we did not find the impact
of the direct mechanical pressure on the muscular cells due to the weight practiced on the fibers, of the implant in our
case, or of the body on the cuff rotator muscles while we sleep on one side or the other and by extrapolation the body
weight on the bony tissue of the upper femur that may causes step by step an embrittlement of the bony tissue
regeneration process leading to contribute to the osteoporosis in the femoral neck area.

Conclusion
We describe here a clinical observation of a new complication due, probably, to breast implants. Our hypothesis
advocates that the weight of the implant and its mechanical pressure on the muscle are an insidious stress that may cause,
with time, a fatty degeneration as well as a sarcopenia. We already started to collect more data about muscle reaction,
using biopsies and micrographs, during breast implants replacements. More studies need to be conducted to prove that :

1.

The muscular stress caused by the implant weight is better tolerated with retro-pectoral implants (rather than prepectoral), low volumes implants (rather than big volumes) (then, how can we define the limits ?), low and
moderate profile implants (rather than extra high profile that may cause, with time, more stress on the
environmental tissues with the pushing effect of the implant apex on the gland for retro- glandular placement
cases or on the pectoralis major fibers, especially with a lack of a complete muscle costal disinsertion, for retro
pectoral placements ).

2.

By extrapolation, the insidious micro traumatisms and the stress caused by the body weight on the supraspinatus
muscle and the rotator cuff muscles as well as the femur during the sleeping hours in lateral positions may cause,
after years, an alteration in the regenerative process of the muscle cells or the bony cells and lead to an eventual
fatty degeneration and sarcopenia as well as worsen the osteoporosis effect on femoral neck architecture and
stability.
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