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that can progress to pain, distortion, and asymmetry of the breasts, requiring
surgical revision. The present study is a case report. A 58-year-old woman

with an initial complaint of pain on palpation, swelling, and stiffness in her
right breast. The patient was evaluated and the MAC® method was used to

treat capsular contracture. For this, 12 sessions of photodynamic therapy
were carried out. The treatment included the use of LED by doping: red (300
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s), violet (60 s) and blue (120 s), with the use of 1% methylene blue in target
areas, three times a week. The patient had the beginning of symptoms’ remis-
sion in the fourth visit and total remission in the 12th visit. It was concluded
that the use of photodynamic therapy using the MAC® method showed im-
provement in signs and symptoms—the sensation of prosthesis stiffness in
the lower and medial region, local temperature, and pain in the right breast.
The patient was followed up after treatment and currently, she has no com-
plaints. There was also no need for surgical intervention. In the present case
report, the MAC® method proved to be effective. Further research is sug-
gested with a cohort of patients with capsular contracture, with randomiza-
tion and evaluation of a larger number of patients with the referred method.
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Breast Implants, Fibroses, Methylene Blue, Semiconductor Diode Laser,
Photodynamic Therapy

1. Introduction

Breast augmentation represents one of the most common cosmetic procedures
performed on women and involves placing an implant to change the shape and
size of the breast. Breast implants can be placed either in the subglandular or
submuscular position [1] and regardless of the type of implant used in the pa-
tient, there may be an excessive inflammatory reaction to the foreign body—breast
implant—with collagen production and fibrotic process [2] [3] that can trigger
the formation of capsular contracture (CC).

CC is a complication that generates a firm-looking breast that can progress to
distortion, pain, and asymmetry, in addition to commonly requiring revision
surgery with capsulectomy and implant replacement [4] [5]. About 1.3% to 30%
of patients with breast implants develop CC, and approximately 92% of CC cases
occur in the first 12 months after surgery. Although the characteristics of the
implant surface, the formation of hematomas, and bacterial colonization are as-
sociated with the etiopathogenesis of CC, the cause and pathogenesis are not yet
fully understood [5]-[11]. It is believed that the immune system plays an impor-
tant role in this process, however, it is unclear the magnitude of its contribution
to the formation of CC [12].

The treatment for CC base itself, mainly, on cirurgic procedures, like capsu-
lotomy or the capsulectomy (fully or partial) and other procedures [13], like the
photodynamic therapy (PDT), the latter is a form of modern non invasive ther-
apy [14] [15], which base itself on local or systemic application of photosensitive
compound that accumulates intensively on the patological tissues. The photo-
sensitizer molecules absorb the light from the wave length of appropiate and be-
gin the activation processes that led to the selective destruction of the inadequate
cells. The photodynamic therapy is well received by the patients due to its selec-
tive action, furthermore, the photodynamic treatments are painless and simple
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regarding application, which in turn allows it to outpatient use [15] [16] [17].

In the present report, a patient with CC underwent treatment with photody-
namic therapy (PDT) and there was a significant improvement in the signs and
symptoms reported using a differentiated approach, based on the scar accelera-
tion method/método de aceleragdo cicatricial (MAC®), an innovative method,
little widespread in the literature, and which demonstrated satisfactory effects on
patient therapy; thus, avoiding a possible surgical procedure to correct the pa-
thogenesis. The patient’s consent was obtained for this report. The case is re-

ported here for sharing with colleagues.

2. Case Report

Female patient, 58 years old, married, and with a clinical diagnosis of CC. Pa-
tient with no history of comorbidities and no use of medication at home. She
sought a physiotherapy clinic with an initial complaint of tenderness in the right
breast, swelling, and stiffness on September 13, 2019. She has a previous history
of plastic surgery a year ago. The patient underwent mastopexy surgery with
prostheses, having a postoperative evolution with periareolar necrosis in both
breasts, followed by rejection of the right prosthesis, which was removed about
27 days later. Three months after the removal, the medical team replaced the
prosthesis and, seven months later, the patient sought the surgeon with the
symptoms of CC.

The doctor ordered an ultrasound that showed thickening of the peripros-
thetic fibrous capsule of the right breast, with an area of thin anechoic liquid
sheets between the prosthesis and the fibrous capsule, inferring capsulitis; thus,
diagnosing CC. The patient was evaluated at the physiotherapy service on Octo-
ber 1, 2019. On physical examination, during inspection and palpation, there
was an increase in the volume of the right breast, stiffness of the prosthesis in the
lower and medial region, increased temperature and pain at the site. Physical
examination revealed inflammatory indicators. However, the skin was intact,
without the presence of an open wound. The range of articular movement of the
right upper limb was preserved. Vital signs were normal with blood pressure:
120/70 mmHg; heart rate: 76 bpm, and axillary temperature: 36.8°C.

The patient started treatment at the physiotherapy clinic using the MAC®
method on October 1, 2019. This method is a proposal for therapeutic interven-
tion based on the premise of identifying, evaluating, interpreting, and treating
the problem. For this, anamnesis, detailed physical examination, and analysis of
complementary tests are performed to interpret the problem and define treat-
ment.

The treatment intervention continued with the use of PDT, which uses
Light-Emitting Diode (LED) in association with specific drugs. In the present
case, the treatment followed the topical application of 1% methylene blue solu-
tion, which is photosensitizing agent, in the lower and medial region of the right
breast. Then, the red (300 s), violet (60 s) and blue (120 s) LED were applied in

the region. The treatment was carried out three times a week, and a total of 12
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sessions were carried out to finish the treatment. In the 12th consultation, there
was improvement of the condition, with no complaints of pain on palpation,
edema and stiffness in the right breast. On physical examination, the right and
left breast had a similar appearance and volume. The patient was discharged
from the clinical physiotherapist.

The patient remains under monthly monitoring with the physiotherapist and
the surgeon. In the follow-up, the patient remains without complaints of pain on
palpation, and without signs of edema and stiffness in the right breast. The pa-
tient did not need to use medication during treatment and also did not need a
new surgical intervention. Figure 1 shows the breasts before treatment, with
complaints of pain on palpation, swelling, and stiffness in the right breast. After
the start of treatment, the patient presented remission of signs and symptoms at
the fourth session. And there was an improvement in the overall condition at the
12th visit, as shown in Figure 2. Figure 3 shows the image 30 days after treat-

ment, with no complaints of pain and stiffness in the right breast.

Figure 1. Image of the breasts before the first session. Source: Author data.

Figure 2. Image after the 12th session. Source: Author data.
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Figure 3. Image 30 days after the end of the sessions. Source: Author data

3. Discussion

Breast implants for augmentation and cosmetic purposes are generally per-
formed by placing the prostheses in the subglandular or submuscular position
[1]. There are several complications related to this procedure, from bacterial in-
fections to capsular contractures, being the last the most frequent complication
after breast enlargement or reconstruction with breast implants [12] [18] [19].
The immune system plays an important role in the formation of CC, but it is not
known the extent of this immunological action [12]. It is believed that CC is
multifactorial and that an excessive inflammatory reaction to a foreign body oc-
curs, causing changes in the production of collagen fibers and fibrosis, among
other reactions [3]. The main symptoms of CC are pain, induration, and distor-
tion of the breast [12] [20], corroborating the findings of the present report.

The formation of a capsule around the silicone prosthesis is part of an adap-
tive response to a foreign body, which is a normal reaction after breast implanta-
tion. The silicone prosthesis, although relatively inert, causes a protective im-
mune reaction, isolating the exogenous material and keeping the prosthesis at
the implantation site [13]. This immune response involves macrophages, T cells,
and various types of cytokines [12] [21] [22]. Subsequently, the pro-inflammatory
cells decrease in number and fibroblasts begin to accumulate around the im-
plant, thus, a fibrous capsule is formed [12] [23] [24] [25], normally, being a soft
and thin capsule, which does not influence the shape of the breast. However, the
capsules can become contracted and this can generate a tendency to thicken,
constrict, and induration around the implant, which is attributed to an excess of
myofibroblast production within the capsule [12] [26]. Despite advances in stu-
dies in this area, the pathogenesis of CC is not yet fully understood [5].

In addition, it is known that the capsule tissue is composed of collagen fibers,
in which the orientation and organization of these fibers are altered as the dis-

ease progresses, becoming thicker bundles. In CC, the physiological response of
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fibroblasts ends up becoming more accentuated through interactions with in-
flammatory cells and with the extracellular matrix (ECM) [27] [28], also occur-
ring the differentiation of fibroblasts into myofibroblasts, which will provide a
contractile force that will decrease the capsule’s surface area, while the collagen
matrix remodels and stabilizes the contracture. On the other hand, in the fibrotic
condition, myofibroblasts proliferate persistently and are resistant to apoptosis,
which leads to the assembly of the ECM with subsequent target organ dysfunc-
tion. In the epithelial-mesenchymal transition, there is an important predomin-
ance of myofibroblasts, which will play a critical role in the development of or-
gan fibrosis [2] [29] [30] [31] [32] [33].

Thus, the number of fibroblasts is directly related to the degree of CC and the
appearance of the breast, according to Baker’s usual classification [2]. This clas-
sification describes four degrees of CC: Grade I, a normal and soft breast; grade
II, capsule contracture is minimal, observed on palpation; grade III, a moderate
degree of CC, which may cause pain—breasts with some visible asymmetry; and
IV: severe CC, with a painful, hard and distorted breast. Grades III and IV
usually require correction surgery [34]. In the present report, a painful and hard
breast, but not distorted, corresponding to grade III of CC, was observed.

Mast cells are also identified as participating in the pathogenesis process of
CC. These are present in the capsular tissue and involved with renin, histamine,
and tumor growth factor -1 (TGF-p). Capsular fibroblasts are responsible for
signaling corresponding receptors indicating that mast cells can activate neigh-
boring fibroblasts via a paracrine pathway, which leads to an increase in collagen
production and, therefore, to the development of contracture of the capsule [3]
[35]. In addition, hypoxia seems to be one of the determining factors of fibroge-
nesis, since the capsules are usually located between normal tissues and the ar-
tificial avascular prosthesis; thus, being able to find relatively hypoxic conditions
in this place when compared to normal tissues [2].

PDT is a therapeutic procedure used in wound healing, treatment of psoriasis,
squamous cell carcinoma in situ (Bowen’s disease), basal cell carcinoma, mild to
moderate acne vulgaris, actinic keratosis, and cosmetic applications [36]. It is a
technique that uses dyes or pigments that are photosensitizing molecules and
able to absorb visible light, resulting in photochemical reactions [37]. This ther-
apy involves the use of the LED, which consists of light-emitting diodes and its
function is to stimulate the production of ATP in the mitochondria, which con-
tributes to faster healing of wounds with wavelengths of 680, 730 and 880 nm; in
addition to promoting changes in the items forming the material that is sub-
jected to an electromagnetic light source [38].

In PDT there are three main components: the photosensitizer, light, and oxy-
gen, which interact on time scales for a single treatment. It is also noteworthy
that the distribution of light is determined by the characteristics of the light
source and the optical properties of the tissue, which are influenced by the con-
centration of photosensitizer and the concentration of oxygen in the blood [38]
[39] [40]. The treatment’s principle of the PDT is the interaction between visible
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spectrum light, the photosensitizing substance, and endogenous oxygen that
leads to toxicity for the target cells [37]. This treatment has two action mechan-
isms [37] [41] [42], the first is called Reaction I which, after the absorption of
photons by the dye, generates an electronic stimulation called the triplet, which
leads to electron transfer from the photosensitizer and can act directly with bio-
logical substrates to form free radicals. The second mechanism, Reaction II, con-
sists of transferring energy from the photosensitizer directly to the molecular
oxygen dissolved in the cells to form a very excitable state, which is singlet oxy-
gen, which is cytotoxic to the cells of the target tissue [37] [43] [44] [45] [46]
[47].

Methylene blue is the photosensitizing molecule that can generate high con-
centrations of singlet oxygen or can induce the formation of reactive oxygen
species, which are byproducts of PDT and can cause cell toxicity [37] [48] [49]
[50]. This photosensitizer absorbs light within a therapeutic window of 600 to
800 nm, in which there is a greater penetration of light in the tissues and can be
used in several therapies [37] [48] [50]. Depending on the type of interface to
which the sensitizers bind, different types of aggregates can be induced and can
generate different types of cytotoxic species, and, consequently, different me-
chanisms of apoptosis [48]. On the other hand, PDT works with an antimicrobi-
al effect and contributes to the natural healing process [37] [51]. Therefore, it is
believed that in the case of CC, apoptosis in the target tissue is initially generat-
ed, subsequently enabling remodeling and wound healing.

In the process of remodeling the lesion, there is maturation and reorganiza-
tion of the ECM’s elements, with type III collagen being replaced by type I col-
lagen, a process that is done by metalloproteases, which are proteolytic enzymes
characterized by the ability to degrade various components of the ECM [52]
[53]. In order to successfully remodel, it is necessary to have a balance between
ECM synthesis and degradation, as an imbalance in this process can cause
changes in the aesthetic quality of healing. According to authors on the subject,
after three sessions of PDT, it was observed that the process of remodeling the
lesion provided an increase in TGF-g and 3, which favored control in the or-
dered deposition of collagen fibers [54]. Thus, through the reactions that occur
in PDT regarding oxygen modification, microorganism control, inflammatory
process modulation, healing improvement, and collagen reorganization, positive
effects were obtained in the treatment of CC in the present report.

Therefore, it is believed that the treatment of PDT employed in this patient
with CC provided a qualitative improvement in the signs and symptoms re-
ported by the patient. Thus, the importance of this work is given by the differen-
tiated approach based on the MAC® method, an innovative method, little disse-
minated in the literature, and which demonstrated satisfactory effects in the
treatment of CC. The standard treatment for CC is surgical with capsulectomy
or capsulotomy [3]. The patient in the present report presented signs and symp-
toms of grade III CC, according to the clinical picture, indicative of surgery ac-

cording to the current medical literature [34]. However, it was possible to evi-

DOI: 10.4236/0jtr.2020.84012

137 Open Journal of Therapy and Rehabilitation


https://doi.org/10.4236/ojtr.2020.84012

C. M. A. Moreira et al.

dence improvement in the CC condition using the MAC® method. Thus, there
was no need for a new surgical intervention avoiding the potential risks arising
from it.

As limitations of this study, it is possible to point out the absence of a new
breast ultrasound after the treatment of CC with the MAC® method. Thus, it is
not possible to evidence the results by images, but only by reporting and moni-
toring with physical examination the improvements in CC in the present report.
As suggestions for future research, it is recommended to monitor a cohort of pa-
tients with CC, with randomization of groups, and control of variables and as-
sessment measures. To our knowledge, this is the first study that uses the MAC®
method and PDT in the treatment of CC.

4. Conclusion

The patient was referred to the physiotherapy service in October 2019, after
seven months of plastic surgery and replacement of the breast implant. She had a
medical diagnosis of CC confirmed by ultrasound examination. CC is formed by
an exacerbated reaction that promotes the formation of a capsule with fibrosis
due to excess collagen production, differentiation of fibroblasts into myofibrob-
lasts, in addition to the involvement of the ECM, which leads to the presence of
symptoms such as stiffness, tension, deformation of the breast, and the possibil-
ity of pain occurring. The patient in the present report had a clinical condition
corresponding to grade III according to Baker’s classification. It was subjected to
PDT using the MAC® Method in order to improve collagen reorganization and
healing, showing positive effects with reports of improvement of CC. The patient
showed improvement in signs and symptoms—the sensation of prosthesis stiff-
ness in the lower and medial region, local temperature, and pain—of the treated
breast (right breast). The patient was followed up after the treatment and cur-
rently, she has no complaints and no surgical intervention is necessary. In the
present case report, the MAC® method proved to be effective in the treatment of
CC. Further research with a larger number of patients and randomization is

suggested for the evaluation of this method.
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