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Review

T
here has been recent fervor regarding liquid 
injectable silicone (LIS) for facial rejuvena-
tion. It is believed that an absence of scien-
tific data linking silicone to systemic disease, 
the advent of a specific microdroplet tech-

nique, and widespread public pressure for a long-lasting 
soft tissue filler have fostered an environment of renewed 
interest in LIS for facial rejuvenation.1 This product is not 
free of risks, though. Most reported complications from 

LIS are inherent to the procedure or related to the tech-
nique of the injector. These problems include transient 
erythema, swelling, induration, pain, undercorrection or 
overcorrection, and asymmetry. Serious and permanent 
end results such as sclerosis, granulomas, infections, and 
migration can occur.

A dearth of scientific data regarding silicone’s effi-
cacy and adverse-event profile has stifled its potential 
therapeutic uses. In addition, its prior use is marred by 
improper technique and unethical behavior. Myriad com-
plications have been reported, most of which appear to be 
anecdotal. Thus, to appreciate the potential dermatologic 
uses of silicone as a permanent filler, it is essential to 
understand its biochemical characteristics and conten-
tious history. The use of silicone gel implants will not be 
discussed in this article.

Background
The term silicone was coined by Frederick Stanley 
Kipping to describe the combination of a ketone and 
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silicon.2 During the rubber shortage that occurred in 
World War II, silicones were used as greases, liquid repel-
lents, and rubbers. Later, the Dow Corning Corporation 
in Midland, Michigan, used them in paints, polishes, 
and insulation.2 One of the first medical applications of 
silicone was to coat penicillin bottles and glassware used 
for the handling of blood to prevent liquid from adhering 
to the glass.3 Further investigation into this material led 
to its use in many fields of medicine—most commonly 
surgery,4 dermatology,5 and ophthalmology.6

Physicians find silicones useful because they have 
minimal biologic reactivity. Silicone comprises a repeti-
tive core of oxygen and silicon; silicones are called poly-
organosiloxanes when their backbone is combined with 
methane and other organic radicals. The viscosity and 
the heat stability of the material are each directly propor-
tional to the length of the silicone-oxygen structure and 
the number of silicone-methyl bonds, respectively.7 The 
widespread functionality of silicone flows from its many 
forms (ie, solid, liquid, or gel). Its viscosity is measured in 
a unit called centistokes (cs), with 1 cs equivalent to the 
viscosity of water. Typically, the “medical-grade” silicone 
used today is 350 cs or greater.

Dimethyl polysiloxane is synonymous with LIS and is 
one of the few “medical-grade” silicones typically used 
by dermatologists for injection, though it is approved 
by the US Food and Drug Administration (FDA) for the 
treatment of retinal detachments. Silicone is injected 
into facial soft tissue contour deformities by a specific 
microdroplet technique that causes an immunologic and 
fibroblastic reaction that induces collagen deposition and 
capsular formation around each droplet several weeks 
after implantation. Silicone, unlike other commonly used 
soft tissue fillers, permanently leads to collagen deposi-
tion. Moreover, it is inexpensive, inert, easily stored, 
mechanically resilient, and noncarcinogenic.8

Controversy and Complications
Silicone does, however, carry a long history of contro-
versy and complications when used to treat cosmetic 
conditions. There were reports in the early 1960s of 
a baglike prosthesis filled with silicone being used 
for mammary augmentation,9 though there are earlier 
reports of such enhancement using “cooling fluid” dur-
ing World War II. It is believed that Japanese prosti-
tutes who desired a more Western appearance allowed  
American military officers to inject their breasts with 
a fluid containing silicone.10 American physicians only 
became aware of this unsanctioned procedure as Asian 
patients arrived in the United States after World War II  
and later as American women in the entertainment 
industry began receiving silicone injections.

In the 1960s, many women received silicone injections, 
and physicians noted more side effects. Cystic lesions, 
mastitis, rock-hard breasts, and/or severe pain that 
occasionally required silicone removal were noted.11,12 
Proponents of silicone argue that many of these sequelae 
were attributable to nonmedical-grade products, adul-
terants, and utilization of excessive injection loads.13 A 
climate of fear and distrust regarding medical use of sili-
cone prompted Nevada legislators to criminalize its use 
in 1964. In 1965, the FDA maintained that only those 
physicians authorized to experiment with silicone were 
allowed to acquire or use the substance.

Silicone as a soft tissue augmentation agent has never 
received true FDA approval. Dow Corning developed a 
“medical-grade” silicone in 1974 but opted not to market 
it because the company “could not effectively prevent 
misuse of the product.”14 Clinical investigations of LIS 
have been conducted under FDA-approved and moni-
tored protocol. One investigation lasted from 1978 to 
1988. Study participants had severe facial deformities that 
were refractory to other forms of treatment. The study 
was terminated early, as one patient experienced massive 
facial necrosis. Some physicians believe that the study’s 
preliminary results were promising and that this compli-
cation was confounded by the patient’s Weber-Christian 
disease, rheumatoid arthritis, and another possible infec-
tion.15 Nevertheless, the FDA banned LIS for cosmetic use 
in 1992 when this information was discovered and there 
were reports that several American physicians were using 
LIS for facial rejuvenation.

In 1994, the FDA approved silicone oil for certain cases 
of retinal detachment to prevent blindness. Two forms of 
LIS are currently approved by the FDA for this indication: 
AdatoSil 5000™ and Silikon® 1000. As a provision to the 
federal Food, Drug, and Cosmetic Act, the Modernization 
Act of 1997 allows any legally marketed, FDA-approved 
device to be prescribed or administered for any condition 
within a doctor-patient relationship (“off-label use”).16 
This provision has given dermatologists the ability to use 
silicone as a soft tissue augmentation agent.

Benedetto and Lewis17 have described a specific proto-
col that allows for easy, precise injection of LIS, thereby 
minimizing common adverse effects. Many variations 
of the actual technique exist; however, most dermatolo-
gists abide by the following protocol. After thoroughly 
cleansing and marking the areas to be injected and 
positioning the lights to properly illuminate the facial 
anatomy, needle punctures are made approximately 2 to 
4 mm apart into the subdermal tissues. No more than  
0.01 mL should be injected at each needle insertion.  
Finger pressure should also be applied immediately after 
injection to reduce patient bruising. A topical anesthetic 
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administered 45 minutes prior to injection can also be 
added to this microdroplet technique for patient com-
fort. Follow-up injections are spaced at approximately 
1-month intervals.

The controversy surrounding LIS will likely continue 
as more patients begin to seek permanent methods 
of slowing the aging process, and as more dermatolo-
gists become comfortable with the microdroplet tech-
nique. Rohrich and Potter1 advise caution regarding this 
movement toward widespread elective use of silicone, 
as many studies supporting LIS are retrospective and 
uncontrolled. Furthermore, Rapaport et al18 documented 
54 patients treated during a 20-year period for complica-
tions arising from injection of LIS into the facial soft tis-
sues. Chronic cellulitis, nodules, foreign body reactions, 
and migration were common. More shocking, however, 
was the assertion that “unadulterated sterile silicone was 
used in the overwhelming majority” of these cases.18 Der-
matologists must now ask themselves if eliminating their 
patients’ facial wrinkles is worth the possible risk of such 
complications. Additionally, with safe alternatives such as 
an autologous hyaluronic acid filler available, is using a 
non-FDA–approved filler worth the potential risks?

The newer “medical-grade” silicones do present fewer 
problems than older silicone preparations, particularly if 
injection guidelines (ie, not injecting lips or breasts) are 
followed and limited quantities of silicone are used.15 LIS 
is best used in the nasolabial and glabellar furrows, as 
well as the perioral lines.19 HIV-associated facial lipoat-
rophy also can be treated with LIS.20 Purified silicone 
injected with 28-gauge or smaller-bore needles minimizes 
pain and may prevent migration of the injected liquid and 
granuloma formation.17

Hexsel et al19 addressed the history and controversial 
issues regarding silicone and contend that LIS is a highly 
useful filler for a number of indications. However, these 
experts state that because the literature is riddled with 
anecdotal reports of horrific adverse events,21 many 
physicians are hesitant to use silicone in their practices. 
Rohrich and Potter1 believe that the adage “permanent 
fillers such as injectable silicone portend permanent 
problems long-term” holds true.

Comment
In an attempt to rid silicone of its long-carried stigma 
and understand its actual side-effect profile, 2 trials are 

under way to obtain FDA-approval of silicone for soft 
tissue augmentation. These trials will likely demonstrate 
the safety and efficacy of LIS. Until then, the use of LIS 
as a permanent filler remains at the discretion of each 
physician and his or her threshold of concern regarding 
permanent negative side effects.

References
  1.	  �Rohrich RJ, Potter JK. Liquid injectable silicone: is there a role as 

a soft-tissue filler? Plast Reconstr Surg. 2004;113:1239-1241.
  2.	  �McGregor RR. Silicones and Their Uses. New York, NY: McGraw-

Hill; 1954.
  3.	  �Jaques L, Fidlar E, Feldstein A, et al. Silicones and blood coagula- 

tion. Can Med Assoc J. 1946;55:26.
  4.	  �Hoshal VL Jr. Total intravenous nutrition with peripherally 

inserted silicone elastomer central venous catheters. Arch Surg. 
1975;110:644-646.

  5.	  �Berger RA. Use of silicone injections in facial defects. Arch 
Otolaryngol. 1975;101:525-527.

  6.	  �Sugar HS, Okamura ID. Ocular findings six years after intravitreal 
silicone injection. Arch Ophthalmol. 1976;94:612-615.

  7.	  �Tolbosky AV. Properties and Structure of Polymers. New York, NY: 
John Wiley and Sons; 1960.

  8.	  �Habal MB. The biologic basis for the clinical application of 
the silicones. a correlate to their biocompatibility. Arch Surg. 
1984;119:843-848.

  9.	  �Braley SA. The use of silicones in plastic surgery. a retrospective 
view. Plast Reconstr Surg. 1973;51:280-288.

10.	  �Webb MS. Cleopatra’s needle: the history and legacy of silicone 
injections. Available at: http://leda.law.harvard.edu/leda/data/197 
/mwebb.html. Accessed August 10, 2005.

11.	  �Khoo BC. The complications of augmentation mammoplasty by 
silicone injection. Br J Plast Surg. 1969;22:281-286.

12.	  �Chaplin CH. Loss of both breasts from injections of silicone (with 
additive). Plast Reconstr Surg. 1969;44:447-450.

13.	  �Duffy DM. Silicone: a critical review. Adv Dermatol. 1990;5:93-107.
14.	  �Blumenthal R. New York dermatologist is fighting with FDA over sili-

cone injections. The New York Times. July 19, 1991; Health Section:3.
15.	  �Achauer BM. A serious complication following medical-grade sili-

cone injection of the face. Plast Reconstr Surg. 1983;71:251-254.
16.	  �Orentreich DS. Liquid injectable silicone: techniques for soft tis-

sue augmentation. Clin Plast Surg. 2000;27:595-612.
17.	  �Benedetto AV, Lewis AT. Injecting 1000 centistoke liquid silicone 

with ease and precision. Dermatol Surg. 2003;29:211-214.
18.	  �Rapaport MJ, Vinnik C, Zarem H. Injectable silicone: cause of 

facial nodules, cellulitis, ulceration, and migration. Aesthetic Plast 
Surg. 1996;20:267-276.

19.	  �Hexsel MH, Hexsel CL, Iyengar V. Liquid injectable silicone: his-
tory, mechanism of action, indications, technique, and complica-
tions. Semin Cutan Med Surg. 2003;22:107-114.

20.	  �Orentreich D, Leone AS. A case of HIV-associated facial lipoatro-
phy treated with 1000-cs liquid injectable silicone. Dermatol Surg. 
2004;30(4 pt 1):548-551.

21.	  �Duffy DM. Soft tissue augmentation with silicone. Skin Therapy Lett. 
1999;4:5.				                             n

COS DERM 
Do Not Copy

Copyright Cosmetic Dermatology 2010. No part of this publication may be reproduced, stored, or transmitted without the prior written permission of the Publisher.




