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ABSTRACT
Introduction: The use of industrial liquid silicone for correcting defects and for soft-tissue 
augmentation is associated with several complications such as infection, tissue necrosis, and 
product migration through the lymphatic and/or venous systems or even by gravity. Objective: 
The main objective of the present study was to clarify the harmful effects that this product may 
have on the body, such as major scars and aesthetic and functional sequelae. Methods: Eleven 
patients with siliconomas (7 men and 4 women, including 3 transgender individuals) were 
treated at the Hospital Universitário, Universidade Federal de Juiz de Fora or at the Clínica 
Plastic Center, Minas Gerais, Brazil, between January 2005 and December 2010. Conserva-
tive treatment was attempted through systemic administration of corticosteroids and steroidal 
infiltration into the nodules. The surgical treat ments ranged from direct resection of nodules 
to elevation of skin flaps and skin grafting. Patients with extensively affected body area un-
derwent liposuction, and a patient with breast involvement underwent bilateral subcutaneous 
mastectomy followed by silicone gel implantation as a single surgical procedure. Results: All 
the patients reported that the material had been injected into their bodies by lay individuals in 
nonhospital settings. The most common affected organs were the eyelids, malar and deltoid 
regions, breasts, buttocks, and lower limbs. Each patient underwent 1–3 surgical procedures, 
depending on the extent and location of the affected area. Histopathological examination of 
the resected material revealed no malignancy, and the material removed by liposuction was 
confirmed to be silicone. Conclusions: Monitoring of early and late complications shows that 
the treatment is long, and multiple surgical procedures are necessary to correct functional and 
aesthetic sequelae.
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RESUMO
Introdução: O silicone líquido industrial tem sido introduzido no organismo humano de forma 
clandestina, com a finalidade de corrigir defeitos, depressões, irregularidades e para aumentar 
volumes, tanto em mulheres como em homens ou transgêneros. Com tal uso, podem ocorrer 
várias complicações, tais como infecções, necroses teciduais e, mais tardiamente, a migração 
do produto, pelo sistema linfático, venoso ou mesmo pela força da gravidade. Método: Foram 
avaliados 11 pacientes portadores de siliconomas, pertencentes ao ambulatório do Serviço de 
Cirurgia Plástica do Hospital Universitário da Universidade Federal de Juiz de Fora e da Clí-
nica Plastic Center, em Juiz de Fora, MG, no período de janeiro de 2005 a dezembro de 2010. 
Desses, 7 eram do gênero masculino e quatro do gênero feminino, sendo que desse total, 3 eram 
transgêneros. Todos os pacientes referiam com clareza o material injetado em seus organismos e 
todos fizeram o procedimento em ambiente não hospitalar e por indivíduos leigos. Conclusão: 
Este artigo tem como objetivo maior esclarecer as consequências danosas que esse produto pode 
causar no organismo, como cicatrizes de grandes proporções e sequelas estéticas e funcionais. 

Descritores: Óleos de silicone/efeitos adversos. Óleos de silicone/toxicidade. Silicones.
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INTRODUCTION

Industrial liquid silicone has been clandestinely introdu-
 ced in the human body for correcting defects and for soft-tis sue 
augmentation. Despite its harmful effects1,2, it is applied on 
a large scale in places with poor hygiene, in the absence of 
asepsis and antisepsis.

The early complications of liquid silicone injection, 
such as infections and tissue necrosis, are usually derived 
from application without basic asepsis and antisepsis, and 
the late effects occur because of product migration to other 
body regions through the lymphatic and/or venous systems 
or even by gravity. Injectable liquid silicone induces a ty pical 
fo reign body reaction, which may be encapsulated, that sub  se-
quently forms a calcified fibrosis, acquiring a hard and stony 
consistency with irregularities, and sometimes presents as skin 
dys chromia when superficially located.

The main objective of the present study is to characte ri-
  ze the early and late complications of liquid silicone, which 
include large scar formation and aesthetic and func    tional 
sequelae. We also propose a strategy for managing these 
ad   verse effects when silicone is injected in the breasts, 
eye lids, and in the malar, gluteal and deltoid regions in 
men, women, and transgender individuals. The use of this 
material is no lon ger restricted to homosexual and trans-
gender individuals but is also being used by heterosexual 
men and women.  

History
Since antiquity, humans have been interested in impro-

ving their looks and body contour, in an attempt to adapt to 
prevailing beauty standards. Over the years, several innova-
tions were presented and misused as alternatives to achieve 
the desirable attributes. However, these alternatives are not 
always safe or free from complications. For example, in the 
early twentieth century, Gersuny2 tried to use paraffin injec-
tions for breast enlargement; this technique fell into disuse 
because of major complications.

Over the past 30 years, silicone has played a key role in 
improving aesthetics. Silicone comprises an inorganic ske letal 
structure of silicium atoms bound to oxygen atoms or chains 
and lateral organic groups of hydrocarbons3. The 3 basic 
forms of silicone are liquid, gel, and elastomer. The apparent 
simplicity and low cost of liquid silicone has increased its 
indiscriminate use.

The term “silicone” refers to the polymers containing 
ma  nufactured elemental silicone. These polymers are a family 
of compounds with a wide variety of physical and chemical 
properties, purity, sterility, and biocompatibility. Injectable 
liquid silicone or polydimethylsiloxane fluid, which is the 
pro  duct used to fill tissue, consists of repeated units of dime-
thylsiloxane with a terminal trimethylsiloxane4.

Liquid silicone was introduced in the early twentieth 
century, for aesthetic and reconstructive purposes, and was 
very popular in Japan in the 1950s; soon thereafter came the 
first reports of adverse reactions and complications, espe-
cially with the illicit use of injections of this substance by 
unqualified persons2,5. Between 1960 and 1970, physicians 
and lay people worldwide used silicone oil or industrial sili-
cone injections for breast augmentation and body contouring. 
Within a few years (3-20 years), most of the treated indivi-
duals developed serious complications ranging from product 
migration to carcinoma6. The technique was therefore aban-
doned and its use was prohibited by the American Food and 
Drug Administration (FDA) and the Brazilian DIMEP2.

METHODS

Between January 2005 and December 2010, 11 patients 
with siliconoma (4 women and 7 men, including 3 trans-
gender individuals) were treated at the Hospital Universi-
tário, Universidade Federal de Juiz de Fora or at the Clí  -
nica Plastic Center, Minas Gerais. The patients ranged in 
age from 25 years to 68 years. The most common affected 
organs were the eyelids, malar and deltoid regions, breasts, 
buttocks, and lower limbs. All the patients reported that the 
material was injected into their body by lay individuals in 
nonhospital settings. The most prevalent clinical manifes-
tations were allergies induced by immune reactions, foreign 
body granulomas, and deformities caused by displacement of 
li    quid silicone. The diagnosis was essentially cli   nical. Some 
patients underwent additional tests such as radiography, ul       tra -
sonography, magnetic resonance imaging, laboratory tests, 
and routine cardiac evaluation.

In some cases, conservative treatment was attempted 
through systemic administration of corticosteroids and infil-
tration of steroids into the nodules. This management is 
consistent with previous reports of granulomatous reactions 
showing good responses to a variety of therapies, including the 
use of very potent topical steroids and antibiotics7,8. The predo-
minant management was application of systemic corticoste-
roids (10-20 mg/day prednisone) during periods of allergic 
exacerbation. In cases of severe granulomatous reactions, 
triam cinolone was injected into the most visible nodules. 
No patients were treated in the acute phase of infection or 
skin necrosis.

All the patients were finally treated by surgery ranging 
from direct resection of nodules to skin flap removal and 
skin grafting. Some patients with extensively affected body 
areas underwent liposuction to partially remove the injected 
liquid silicone9. A patient with breast involvement underwent 
bilateral subcutaneous mastectomy followed by silicone gel 
implantation as a single surgical procedure.

Figures 1-7 illustrate some of the cases.
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Figure 1 – Siliconoma in the left trochanteric region.  

Figure 3 – Siliconoma in the gluteal region.

Figure 6 – Siliconoma in the right biceps.

Figure 7 – Siliconoma in the gluteal region.

Figure 5 – A: Marking for surgical resection of siliconoma  
in the lower eyelid. B: Completely resected area.  

C: Surgical specimen of siliconoma from the lower eyelid.  
D: Total skin graft in the lower eyelid.

A B

C D

Figure 2 – Siliconoma in the lower limb. Liquid silicone applied  
to the thigh that has migrated to the calf and malleolus.

Figure 4 – Siliconoma in the eyelids.
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RESULTS

The number of surgical procedures per patient ranged from 
1 to 3, depending on the extent and location of the affec ted area.

All the resected materials were examined histopatho-
logically and no malignancy was observed in the affected 
areas. The material removed by liposuction was also sent 
for pathological examination, confirming it to be silicone 
(Figures 8-10).

DISCUSSION

The term “siliconoma” was popularized in 1965 to charac-
terize the foreign body reaction similar to that described for 
other liquids such as paraffin10. It is the most common finding 
of mastopathy due to silicone, and is probably related to the 
expansion and growth of breast cancer because it has been 
observed as an abnormal opening of the lymphatic channels 
close to the sites of granulomas and silicone migration, in  clu-
ding lymph nodes6,11,12.

Silicone has an irregular surface and eventually forms 
granulomas. Microspheres and particles smaller than 15 µm 
are generally phagocytosed and can be transported to lymph 
nodes. Larger microspheres of nonabsorbable polymers, with 
smooth surfaces, become encapsulated in fibrous tissue and 
escape phagocytosis. Clinically, all fluids and injected parti-
cles cause foreign body reactions to varying degrees. Until 
the mechanism of granuloma formation is fully understood, 
the possibility of its late development is not predictable4,13.

The adverse effects and complications of injectable li quid 
silicone as a filling material can be acute such as ede ma, ecchy-
mosis, erythema, and dyschromia, or chronic such as overcor-
rection, embolism, granulomatous reactions, idiosyncratic 
reactions, migration, and connective tissue disease7,8. Several 
authors have described complications with the use of injec-
table silicone in the breasts13-15. Ficarra et al.16 reported com -
plications in several patients who received liquid silicone 
injections in the face. Further, Garcia Diez et al.17 reported 
the case of a patient who injected silicone into his penis, 
and Astudillo et al.18 reported a case of infiltration of liquid 
silicone in the buttocks. None of the patients in the present 
series had siliconomas in the genital area.

Figure 8 – Image of the subcutaneous tissue showing round cystic 
spaces containing nonbirefringent translucent material  

(HE stain, X100 magnification).

Figure 9 – Image of the subcutaneous tissue displaying a large 
cystic space containing nonbirefringent translucent material  

(HE stain, X100 magnification).

Figure 10 – Image of the subcutaneous tissue showing round cystic 
spaces containing nonbirefringent translucent material  

(HE stain, X100 magnification).
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At present, many individuals, both men and women, use 
alloplastic substances to change the aesthetic appearance of 
their genitalia. As liquid silicone is easily obtainable at low 
cost, we believe that its usage will increase.

Monteiro et al.15 reported the case of a male patient who 
requested the removal of injected silicone in his breasts to 
remove stigma and recover his masculine body contour.

Vargas et al.19 studied 10 patients, including 9 women, 
who used liquid silicone injections. They reported that this 
procedure is more often used by transgender individuals to 
make their bodies more feminine. However, according to the 
present series, the profile of these patients seems to be chan-
ging, as the procedure was also widely used by heterosexual 
men and women.

The most common clinical presentations in the present 
cases were immune responses such as allergies, which re  curred; 
foreign body granulomas, which were painful or not but caused 
more or less intense nodular deformities, according to their 
location; and deformities caused by displa cement.

Conservative treatment was the first choice, with systemic 
administration of corticosteroids in cases of allergy and local 
infiltration of steroids in granulomas7,8. 

Allergic reaction was the most prevalent manifesta-
tion, followed by facial contour deformity, decreased facial 
mo vement, and difficulty closing the eyelids. In cases of 
deformity due to silicone migration or infection, surgery 
for partial removal of the substance and tissue remodeling 
were indicated. Some cases of siliconoma in the face can be 
treated with CO2 laser, which seems to reduce the scarring 
sequelae20.

Ideally, a substance for soft-tissue contouring should be 
safe, biocompatible, stable after implantation, nonmigratory, 
resistant to phagocytosis, persistent, maintain its volume 
without being resorbed or degraded, induce minimal foreign 
body reaction, nonteratogenic, noncarcinogenic, noninfec-
tious, nontoxic, nonallergenic, not require testing before use, 
autologous, not cause pain or discomfort, have low cost, and 
be suitable for storage at room temperature. Liquid silicone 
is far from meeting these requirements and is therefore not 
suitable therapeutically.

The demand to restore volume loss that occurs with the 
aging process has stimulated the emergence of numerous 
filling substances, and a larger number of more suitable subs-
tances are available today. Historically, the use of silicone has 
been proven to be dangerous, and, at present, sequelae of past 
treatments with this substance can still be seen4.

 CONCLUSION

Despite the small sample size, the profile of the patients 
in the present study is different from that reported in the 

li terature. Although the most recent cases are of heterosexual 
men and women, a vast majority of the cases used to involve 
transgender and homosexual individuals.

The present report shows that the treatment of the early 
and late complications of liquid silicone use is long and 
as sociated with multiple surgical procedures, with functional 
and aesthetic sequelae, which somehow seems to discourage 
its use. Although these individuals desire immediate and 
long-lasting aesthetic results at a low cost, the use of perma-
nent implants must be performed under the supervision of 
well-trained specialists. 
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