
 www.PRSGlobalOpen.com 1

Disclosure: The authors have no financial interest to 
declare in relation to the content of this article. No funding 
was received for this article.

Breast

From the *Department of Oncology and Reconstuctive Plastic 
Surgery of Breast and Skin, P.A. Hertsen Moscow Oncology 
Research Center, Moscow, Russian Federation; and †Federal State 
Autonomous Educational Institution for Higher Education, I.M. 
Sechenov First Moscow State Medical University of the Ministry 
of Health of Russia (Sechenov University), Moscow, Russian 
Federation.
Received for publication August 25, 2020; accepted November 23, 
2020.
Copyright © 2021 The Authors. Published by Wolters Kluwer Health, 
Inc. on behalf of The American Society of Plastic Surgeons. This 
is an open-access article distributed under the terms of the Creative 
Commons Attribution-Non Commercial-No Derivatives License 4.0 
(CCBY-NC-ND), where it is permissible to download and share the 
work provided it is properly cited. The work cannot be changed in 
any way or used commercially without permission from the journal.
DOI: 10.1097/GOX.0000000000003372

Breast cancer (BC) is one of the most commonly 
diagnosed cancers among women in the Russian 
Federation.1 Surgery has remained a key compo-

nent of the multimodal strategy and comprehensive care 
in patients with breast cancer.2

According to the American Society of Plastic Surgeons, 
a total of 101,657 breast reconstruction procedures were 
performed in 2018; 77.53% of them involved the use of 
silicone implants.3 In 2019, breast reconstruction using 
silicone implants accounted for 54% of all surgeries at P.A. 

Hertsen Moscow Oncology Research Center (Moscow, 
Russia).1

Capsular contracture is the commonest complica-
tion of breast reconstruction with silicone implants and 
is typical for this procedure. The incidence of capsular 
contracture varies from 2.8% to 60%, according to differ-
ent authors, and depends on several factors (including 
implant surface, placement technique, patient’s inherent 
response and their propensity to form keloid scars, infec-
tion at the incision site, and hematoma).4–6

The term “capsular contracture” is understood to mean 
constriction and hardening of the fibrous capsule, which 
results in squeezing of the implant, and may lead to the 
asymmetry and visible deformity of the breast. Capsular con-
tracture is measured by the Baker scale in terms of sever-
ity. Grades III and IV are considered clinically significant. 
Grade IV contracture causes the breast to become painful.7–9 
A number of authors report lower incidence of clinically 
significant capsular contracture with polyurethane-coated 
implants.10–13

Most grade III/IV capsular contractures develop within 
the first year after surgery.14–16 Severe (Baker grades III/IV)  
grades of capsular contracture are universally deemed as 
an indication for corrective surgery.17
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Summary: Capsular contracture is one of the most common complications after 
breast reconstruction. Surgical treatment is the main option for capsular contrac-
ture correction and includes capsulotomy, capsulectomy, and removal/replace-
ment of the affected implant. However, the surgical trauma from reoperation, along 
with reduced quality of life, in patients with clinically significant capsular contrac-
ture has prompted a search for alternative treatment options. The use of the botu-
linum toxin type A in the treatment of neurological diseases and of keloid scars in 
aesthetic practice nudged the idea of using the same toxin for the correction of 
capsular contractures in breast cancer patients. Botulinum toxin type A injection 
is an easy procedure requiring no anesthesia or inpatient care. The treatment has 
few side effects. In addition, the injection does not cause sensory loss or dyses-
thesia. We described a clinical case of the capsular contracture correction using 
incobotulinumtoxin A. Capsular contracture IV developed 4 months post surgery 
after long-term lymphorrhea. Radiation therapy was not performed. According to 
the internal protocol, the patient was advised to undergo incobotulinumtoxin A 
treatment instead of surgery. Within 1 week after the second injection, all symp-
toms decreased—specifically, the general shape of the reconstructed breast. Also, 
the pain syndrome disappeared. (Plast Reconstr Surg Glob Open 2021;9:e3372; doi: 
10.1097/GOX.0000000000003372; Published online 25 January 2021.)
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The idea of using the toxin in the treatment of clinically 
significant capsular contracture after breast reconstruc-
tion in patients with BC is inspired by the improvement of 
keloid scars with botulinum toxin type A (BoNT-A) in clini-
cal aesthetic practice.18–20

BoNT-A reduces mRNA levels of alpha-smooth muscle 
actin, a protein expressed by myofibroblasts, and also acts 
through suppression of fibroblast proliferation and differen-
tiation by inhibiting the expression of transforming growth 
factor (TGF)-β1. Inhibition of TGF-β1 also suppresses fibro-
blast production of collagen type I, a major component of 
the extracellular matrix, and induces the differentiation of 
fibroblasts into myofibroblasts, which in turn causes acceler-
ation of wound contraction.21 In addition, BoNT-A produces 
a potent analgesic action linked to the inhibition of periph-
eral release of glutamate, calcitonin-gene–related peptide 
and substance P, a mediator of inflammation.22,23

The onset of BoNT-A action ranges from 24 to 48 
hours after injection, with the peak effect being achieved 
in about 2 weeks. Duration of the effect ranges from 2 to 
6 months.24

In this study, we report on successful management of a 
clinically significant Baker grade III/IV capsular contrac-
ture in a patient with BC after an immediate breast recon-
struction with a silicone implant.

CASE REPORT
In February 2019, patient G, a 45-year-old woman, dis-

covered a mass in her left breast.
Breast ultrasound performed in February 2019 

showed an avascular, mildly hypoechoic mass (size: 10 × 
8 × 16 mm), with smooth contours and distinct margins. 
Mammography performed in February 2019 showed a 
nodular formation occupying part of both upper quad-
rants (12 × 10 mm), with an indistinct border and an irreg-
ular edge (Fig. 1). Core biopsy of the suspicious mass was 
performed. The morphological study revealed a low-grade 
tubular cancer. Immunohistochemical test results were as 
follows: ER Allred score: 8; PR Allred score: 8; Her2/neu: 
negative; Ki67: 15%; luminal A subtype.

The patient underwent further extensive testing that 
included abdominal and retroperitoneal sonography, pel-
vic ultrasound, chest CT scan, and bone scintigraphy. No 
signs of regional or distant metastases were detected.

Based on the test results, we established the following 
diagnosis: I stage left-side breast cancer, T1N0M0G1, lumi-
nal A subtype. Surgery was recommended as the first step 
of treatment.

In April of 2019, the patient underwent subcutaneous 
mastectomy with immediate prepectoral breast recon-
struction using a polyurethane implant 420 cm3, and senti-
nel lymph node biopsy was performed in the P.A. Hertsen 
Moscow Oncology Research Center. Further anti-estrogen 
therapy with tamoxifen (20 mg/day) was recommended.

A seroma persisted during the postoperative period, 
from May to September 2019. Then, starting in July 2019, 
the patient began to notice mild firmness of the recon-
structed left breast.

In August 2019, she presented with a marked con-
tour deformity of the reconstructed breast, and shape 

asymmetry. The reconstructed breast was painful to pal-
pation. The clinical picture thus corresponded to Baker 
grade IV capsular contracture. Starting in September 
2019, the pain began to intensify (the patient rated her 
pain as 8, on the visual analog scale pain rating scale).

According to the internal protocol, the patient 
was advised treatment with incobotulinumtoxin A in 
an effort to manage the contracture conservatively. In 
November 2019, subcutaneous injections of incobotu-
linumtoxin A were administered at the pre-marked 

Fig. 1. Mammography, oblique projection in February 2019.

Fig. 2. Injection of BoNt-a.
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injection points as follows: 25 U into the area of the 
surgical scar, 20 U into the anterior leaf of the cap-
sule, along the upper pole, and 25 U into the pectora-
lis major insertion. The total dose given was 70 U. The 
patient reported improvement in pain intensity on the 
third post-injection day, rating her pain 2 on the visual 
analog scale. Complete pain relief was achieved within 
a week after the first injection.

At the follow-up visit 11 days later, improvement of 
the contracture was noted: the appearance of the scar 
reduced, and the capsule softened. The patient received 
another series of incobotulinumtoxin A injections as fol-
lows: 30 U into the area of the surgical scar and 90 U 
into the area of the upper slope. The total dose given 
was 120 U (Fig. 2).

At 1 week after second injection, the patient had 
pronounced improvement in symptoms, specifically, 
the general shape of the reconstructed breast (Fig.  3). 
Furthermore, she reported complete pain relief (score 
0 on the visual analog scale pain rating scale). Since she 
began botulinum toxin therapy, the patient has not expe-
rienced any recurrent episodes of pain.

DISCUSSION
Our case report demonstrates the use of incobotu-

linumtoxin A injections as an alternative method of cor-
recting a capsular contracture after breast reconstruction. 
Given in adequate doses and with regular treatment cycles, 
BoNT-A has yielded a distinct improvement in terms of 
capsule hardening and pain.

In summary, botulinum toxin type A injections can be 
a socially relevant treatment for capsular contracture after 
immediate breast reconstruction. BoNT-A allows oncology 
patients to return to a normal lifestyle, thus improving 
their quality of life.
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