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■■ABSTRACT
Introduction: Capsular contracture is among the main complications of
surgeries involving breast implants. The most commonly used classification
to assess the degree of contracture is the Baker grading system, which
divides contractures into grades I, II, III, and IV. Of these, grade III and IV
contractures are considered significant. Although several causes have
been postulated, the etiology of capsular contracture remains uncertain.
Conventional treatment for contracture is based on a surgical approach,
specifically capsulotomy or capsulectomy. These procedures, however,
are not exempt from morbidity, and patients may develop complications
such as dehiscence, hematoma, seroma, pneumothorax, asymmetry, and
contracture recurrence. This study provides a review of alternatives to
conventional surgery described in the literature. Methods: We researched
the PubMed and Cochrane Library databases using the following keywords:
“capsular contracture”, “capsular contracture treatment”, and “capsular
contracture breast treatment”. We identified 991 articles from which we
selected those discussing medication options for contracture treatment other
than capsulectomy and capsulotomy. Results: We identified several studies
in which drugs, most commonly zafirlukast, were used to reduce capsular
contracture. Conclusion: Among the various reported drugs, zafirlukast
exhibited good efficacy and a low rate of complication. Triamcinolone also
appears to be a good option, although professional assistance would be
needed for drug administration via infiltration. The other drugs described
would require further investigation.
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■■RESUMO
Introdução: A contratura capsular é uma das principais complicações em
cirurgias envolvendo implantes mamários. A classificação mais usada para
avaliar o grau de contratura é a de Baker, que a divide em graus I, II, III e IV,
sendo as de grau III e IV consideradas significativas. Apesar de existirem
diversas teorias, a etiologia da contratura capsular permanece incerta.
O tratamento convencional para os casos de contratura é a abordagem cirúrgica
com realização de capsulotomia ou capsulectomia. Estes procedimentos, no
entanto, não estão isentos de morbidades, com complicações como deiscências,
hematomas, seromas, pneumotórax, assimetrias e recidiva da contratura.
Este estudo faz uma revisão sobre as alternativas ao tratamento cirúrgico
convencional, descritas na literatura. Métodos: Foi realizada pesquisa nas
bibliotecas da Pubmed e da Cochrane, utilizando-se os termos: ‘capsular
contracture’, ‘capsular contracture treatment’ e ‘capsular contracture breast
treatment’. Foram identificados 991 artigos e selecionados os que discutiam
opções medicamentosas para o tratamento de contratura, diferentes de
capsulectomia e capsulotomia. Resultados: Foram encontrados vårios estudos
utilizando drogas com o fim de reduzir a contratura capsular, das quais o
Zafirlucaste é apresentado em maior número de trabalhos. Conclusão: Dentre
as várias drogas utilizadas, o Zafirlucaste apresentou boa eficácia, com baixos
índices de complicação; a Triancinolona parece ser também uma boa opção,
no entanto precisa de profissional habilitado para realizar as infiltrações.
As demais drogas necessitam de maiores estudos.
Descritores: Contratura; Capsular; Drogas; Tratamento.

INTRODUCTION
Capsular contracture is a major complication of
surgeries involving breast implants. The excessive
formation of a fibrous capsule around the implant
leads to a spectrum of symptoms ranging from
breast hardening and pain to total distortion of the
breast shape and volume1. The classification most
commonly used to assess the degree of contracture is
the Baker Grading system2, which divides cases into
grades I, II, III, and IV; of these, grades III and IV
are considered significant. In studies published by
Mentor and Allergan in 2007 for approval of their
implants for use in the United States, the reported
incidence rates of contracture in breast augmentation
surgeries were 8.1–18.9% and 13.2–17%, respectively.
For reconstruction surgeries, the corresponding
rates were reported as 8.3–16.3% and 6.7–14.1%,
respectively3-6.
Several measures have been proposed to decrease
the incidence of contracture, with varying levels
of success, including meticulous hemostasis of the
implant area, use of preoperative antimicrobial
treatment, irrigation of the area and/or implant with
antimicrobial solutions, use of textured implants,
and selection of the subpectoral plane.
Although several causes have been postulated, the
etiology of capsular contracture remains uncertain.
In recent years, several factors have been implicated,
including hypertrophic scarring, silicone gel leakage,
hematoma development, and subclinical infection on
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the implant surface. Of these, infection is the most
prevalent, with the largest amount of accumulated
data in its favor7. From a more global perspective, we
might consider capsular contracture to result from a
series of factors influencing the inflammatory response
around the implant. Such a model would agree with
a theory of infection, according to which a bacterial
biofilm would perpetuate an inflammatory response,
and could also include other associated factors that
might exacerbate the inflammatory response, such
as silicone gel leakage, tissue damage resulting from
the surgical technique, and the intensity and quality
of the patient’s healing process.
Conventional treatment for cases of contracture
is based on a surgical approach that incorporates
capsulotomy, for which recurrence rates range from
54% to 58%8, or capsulectomy, with a resolution rate
of 79%9. These procedures, however, are not exempt
from morbidities, and affected patients may develop
complications such as dehiscence, hematoma,
seroma, pneumothorax, asymmetry, and contracture
recurrence. The present study provides a review of
treatments described in the literature as alternatives
to conventional surgery.
METHODS
We researched the PubMed and Cochrane Library
databases using the following keywords: “capsular
contracture”, “capsular contracture treatment”, and
Rev. Bras. Cir. Plást. 2015;30(1):123-128

Options for capsulotomy and capsulectomy in the treatment of capsular contracture

“capsular contracture breast treatment”. We identified
991 articles, from which we selected those that discussed
medication options for contracture treatment other
than capsulectomy and capsulotomy.
RESULTS
Twenty-five articles evaluated the use of drugs
such as zafirlukast, enalapril, colchicine, indomethacin,
triamcinolone, diclofenac sodium topical, and
pirfenidone as alternatives to surgical treatment.
The evaluated drugs exhibited significant
success rates with low complications. Among these
drugs, the efficacy of zafirlukast was evaluated most
frequently and reported in the highest number of
studies (12 studies). The other drugs have been
sporadically described in the literature.
Zafirlukast (Accolate)
The highest number of studies involved Zafirlukast
and yielded converging results. The 12 studies
evaluated herein were divided into prospective and
clinical trials and histological evaluations of the effects
and mechanistic pathophysiology of zafirlukast in
contractures. Three of these studies were conducted
using animal models.
Despite its original use as an asthma treatment, given
its anti-inflammatory properties, Zafirlukast effectively
decreases contractures and inhibits leukotrienes
(LTC4, LTD4, and LTE4) and myofibroblasts. The
effects of this drug, which was approved by the FDA
in 1996, on capsular contracture were evaluated by
Schlesinger10.
Clinical trials conducted in rats demonstrated
positive results with Zafirlukast in terms of decreased
capsular thickness, as well as reductions in the
vascular density and numbers of mast cells and
eosinophils11-13.
Additionally, prospective studies conducted in
humans to evaluate the efficacy of zafirlukast in
patients with contracture reported similar results
after 6 months.
In a study of women with contractures in which
the degree of comprise was between 1.5 and 2.0 in
95% of cases and 2.5% of cases received grade III
classification, Zafirlukast use improved capsular
contracture, with a reduction rate of 73% to grade I
according to the Baker grading system and no breast
remaining at a grade III level at the end of 6 months.
That study also reported a total plus partial Zafirlukast
response rate of 75.7%14, similar to that obtained
with capsulectomy (i.e., 79% resolution)9. Another
prospective study demonstrated improvements in
breast contracture in patients treated with Zafirlukast.
Prior to administration (D0), patients exhibited an
average contracture of 55.89% (equivalent to Baker
Grade III); after 6 months (D6)15, this rate decreased
to 42.76% (equivalent to Baker Grade II).
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A prospective study of 60 patients (120 breasts)
with contractures ranging from mild to severe
reported results of improved compliance in 22.52%
after 6 months of Zafirlukast treatment. However, that
study also reported that the effect of Zafirlukast was
restricted to the usage period and that a gradual loss
of efficacy (i.e., 5.47%) was observed after 1 year16.
A larger clinical trial evaluated 120 women
(216 breasts) divided in 2 groups: Group A, patients
who used Zafirlukast for 6 months, and Group B,
those who used vitamin E. The results demonstrated
a cumulative improvement in breast consistency
of 24.01% in Group A after 6 months of Zafirlukast
treatment. No improvement was observed in Group B,
suggesting the particular efficacy of Zafirlukast for
the treatment of contracture17.
The side effects of the drug, according to the
literature, include headache (12.9%) and nausea
(3.1%)15. Sixty-six patients developed hepatitis or
liver failure when using normal drug doses, and
2 required a transplant15.
Enalapril
This aldosterone converting enzyme inhibitor
(i-ACE) is commonly used to treat hypertension.
Various animal model studies have demonstrated
the ability of enalapril to inhibit renal and liver
fibrosis as a result of its ability to decrease the levels
of inflammatory agonists, particularly transforming
growth factor (TGF)- β118-23. A clinical trial in mice
evaluated the efficacy of enalapril for reducing
capsular contracture associated with both textured
and smooth implants by measuring capsule thickness
after three months of treatment. The results of this
trial are shown in Table 1.
The study results favored the use enalapril in
all evaluated parameters.
Flector Tissugel (Diclofenac)
Based on the anti-inflammatory properties of
diclofenac, an adhesive patch containing diclofenacepolamine has been presented as an alternative to
surgical treatment; this patch features the advantages
of topical application and fewer systemic side effects,
such as gastrointestinal bleeding, in addition to the
higher bioavailability of the drug in the desired
locations24.

Table 1. Capsule thickness.
Groups
Smooth
Textured
Without
With
Without
With
Enalapril Enalapril Enalapril Enalapril
Capsule
416
213.3
238.3
123.3
Thickness (μm) (± 194)
(± 97)
(± 34.3)
(± 15)
P = 0.02.
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A study of 19 patients (26 breasts) was conducted,
using patches containing 180 mg of diclofenac that
completely surrounded the breasts with contractures.
The effectiveness of this drug was 84.2% in patients
presenting grade II–III contractures according to the
Baker grading system, with complete resolution. Of the
15.8% of patients who did not respond to treatment,
all presented with grade III or IV contractures and
had been diagnosed at least 10 months earlier.

When lymphocytic infiltrates were evaluated,
the results were 2.19 for the saline group vs. 1.13 for
the cyclosporine group (P = 0.0001). Regarding the
perivascular halo, which was graded according to
the number of monocytes surrounding pericapsular
vessels, we obtained values of 1.22 for saline vs. 0.15
for cyclosporine, respectively (P = 0.0001). No studies
in humans have reported corresponding results.
Ultrasound-guided Triamcinolone infiltration

Cyclosporine

Triamcinolone is a long-acting corticosteroid
available in different forms (e.g., oral, injectable,
and topical). In a prospective study, intracapsular
infiltration was used to treat 25 patients with Baker
Grade IV contracture following breast reconstruction
or augmentation mammoplasty with silicone implants.
In addition to the degree of contracture, the level
of patient-reported pain was evaluated using a
10-cm scale ranging from 0 (without pain) to 10
(excruciating pain).
Infiltration was performed aseptically, and patients
did not receive other types of medication during
the post-operative period. For patients who failed
to respond after 30 days, a second infiltration was
administered according to the same procedure, and
patients were reassessed after an additional 30 days.
Patients receiving a single infiltration were classified
as Early Responders (ER), and those receiving a second
infiltration as Late Responders (LR). No perforation
accidents occurred during the study.
Patients were evaluated 6 months after the first
administration of Triamcinolone, and the results are
presented in Table 3.
Regarding the patients’ complaints of pain,
a significant improvement was observed in pain
symptoms, as illustrated in Figure 1.

Cyclosporine is a macrolide obtained from fungi,
the main action of which is the suppression of T
Helper Cells. This agent also reduces the release of
interleukin-2 and consequently reduces inflammatory
responses25. In an animal model study conducted
to assess the effectiveness of capsular contracture,
subjects were divided into 3 groups according to the
solution administered intraperitoneally for 30 days:
Group I, 1.35 mg/0.1 mL cyclosporine solution; Group
II, 0.1 mL saline; and Group III, 0.1 mL activated
human cytokine. Mice in these groups were evaluated
to determine the capsule thickness, number of
pericapsular lymphocytes, collagen maturation,
and perivascular capsule infiltration. The capsule
thickness results are presented in Table 2.

DISCUSSION
When faced with capsular contractures following
aesthetic and reconstructive surgeries using breast
implants, the provision of non-surgical and effective
procedures could represent a good medical practice,
in addition to alerting patients about possible side
effects and potential unsatisfactory results.
Of all the drugs used to treat contractures in the
literature, Zafirlukast was most frequently prescribed
by surgeons and was found to be safe and able to
provide effective, long-lasting results.

Figure 1. Evaluation of the degree of pain.

Table 2. Capsule thickness (Cytokine × Saline × Cyclosporine).
Cytokine
Saline
Cyclosporine

Average (µm)
11.24
9.73
7.24

P
NS
0.002
0.0005

Table 3. Maximum capsular thickness (Thickness × Time).
Pre-treatment
1 month
2 months
6 months
126

ER
1.7 ± 0.2
1.1 ± 0.3
1.1 ± 0.2

P
<0.001
<0.001

LR
2.1 ± 0.2
1.6 ± 0.1
1.0 ± 0.1
1.0 ± 0.1

P
0.042
0.042
0.042
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Other drugs, including enalapril and cyclosporine,
appeared be efficacious for the treatment of capsular
contracture in animal studies; however, no studies
in humans have been reported to date.
Topical diclofenac administration was more
efficacious than capsulectomy for the treatment of
contractures. However, these results require further
evaluation, possibly through studies featuring better
methodologies and higher numbers of patients.
Intralesional triamcinolone administration, which
reduced thickness and pain symptoms, appeared to
be a good alternative to surgical treatment. However,
its administration has been restricted consequent
to a higher risk of accidents and requires assistance
from an experienced professional.
Our literature search also identified other options,
such as pifernidone26, oral corticosteroid27, and
external massage with ultrasound28, associated with
good levels of resolution, although further studies
will be require to confirm those results.
CONCLUSION
Among the drugs reported for the treatment of
contracture, Zafirlukast yielded the most positive
results, with the greatest number of studies proving
its effectiveness. However, in some cases, contracture
recurrence may be observed, particularly following
drug withdrawal.
Intralesional triamcinolone was also considered an
alternative treatment option, although professionals
must be available to perform the invasive procedure
required for its administration. Other reported drugs
require further evaluations and human studies.
In conclusion, medication options can be used safely
and yield good success rates.
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