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he modern era of soft tissue augmentation has
generated several materials for use, but no material is as controversial as injectable silicone. The
study of the compounds called silicones, which are polydimethylsiloxanes, dates back to the 1800s,1 but the first
medical application of silicone was credited to a urologist
in 1950 for using a silicone rubber prosthesis to replace
the urethra of a patient who could not urinate due to
gonococcal disease with stricture. Also in 1950, Barondes
et al2 published an article on the various uses of liquid silicone in medicine and Brown et al3 published an article
on the use of liquid silicone in plastic surgery in 1953.
The first injections of liquid silicone were performed in
Japan in the early 1960s as Uchida4 reported. He used silicone injections to correct breast and cheek deformities.
In 1963, Conway and Goulian5 reported on the use of silicone injections for facial hemiatrophy and breast
enlargement. When silicone injections were first tested in
animals, the material disappeared and left no correction
and no side effects; however, after several months,
follow-up showed siliconomas and silicone in lymph
nodes of animals that had been injected with silicone.6
The US Food and Drug Administration (FDA) became
involved in studies of silicone injection materials from
the mid-1960s until the early 1980s without a true conclusion being reached regarding the safety and long-term
efficacy of injectable liquid silicone.

delayed reactions to the materials under investigation (eg,
foreign particles, granulomas), but several problems
began to surface from using silicones that were not
approved for investigational use. Some of the reactions
were very severe, such as marked lip distortions years
after injection.7 The use of injectable liquid silicone was
pioneered by Orentreich8 in the 1980s. He introduced
the microdroplet technique (placing extremely small
amounts of silicone into the dermal/subcutaneous junction). Orentreich,8 who manufactured his own silicone,
reported 1400 patients under continuous study who had
no severe side effects.
David M. Duffy, MD, and Jay Barnett, MD, also were
leaders and proponents of injectable liquid silicone.
Duffy1 reported on a large series of patients injected with
liquid silicone; these patients experienced minimal side
effects, but the nature of the silicone used was unknown.
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Injectable Silicone Leaders
As clinical trials were being conducted, silicone injections
using different types of silicone from various sources
were being used outside of these trials. There were some

FDA Regulation

In the 1980s and early 1990s, the FDA interjected and
discontinued investigations of approved silicone materials. The FDA also declared that using injectable silicone
outside of an approved investigational protocol was illegal. Obviously, this led to a great deal of controversy and
dispute among the dermatologic and cosmetic surgery
communities. Some leading dermatologists were required
to sign documents stating they would not use injectable
silicone, and the FDA threatened to incarcerate them if
they used silicone injections.9 The subject of injectable
silicone even was banned from discussion at scientific
meetings, thereby eliminating a forum for physicians to
report side effects or their experience with this material.

Problems With Silicone Injections
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Beyond the FDA regulation of injectable silicone, other
problems with silicone injections included the uncertainty of the nature of the material, as well as the lack of
information on where it came from, how it was injected,
and what was involved with follow-up. At one point,

VOL. 18 NO. 11 • NOVEMBER 2005 • Cosmetic Dermatology

773

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

A FRESH LOOK AT FILLERS
injectable silicone was ordered through a post office box
in Miami, Florida, and delivered to the consignee who
wrote a blank check without ever knowing the manufacturer, the nature of the material, or its purity.10
A short review of the problems associated with
injectable liquid silicone is in order at this point. Medical
grade silicone is sterile and pure, containing only the
siloxane moiety. Silicone used in metallurgy and manufacturing as a lubricant that has found its way into medical practices in the past is not sterile and may contain
solvents or foreign particles such as dust. The formation
of granulomas (siliconomas) can occur even with medical
grade silicone because silicone acts like a foreign body
and induces granuloma formation. Although migration
should not be a significant problem with the microdroplet technique, not every physician uses this technique, and migration can certainly occur when larger
amounts of liquid silicone are injected.

for soft tissue augmentation, I think physicians should
consider applying the reverse of the famous Nike advertising slogan—just don’t do it.

References
1. Duffy DM. Silicone: a critical review. Adv Dermatol. 1990;5:93107; discussion 108-109.
2. Barondes R, Judge WD, Towne CG, et al. The silicones in medicine; new organic derivatives and some of their unique properties.
Mil Surg. 1950;106:379-387.
3. Brown JB, Fryer MP, Randall P, et al. Silicones in plastic surgery;
laboratory and clinical investigations, a preliminary report. Plast
Reconstr Surg. 1953;12:374-376.
4. Uchida J. Clinical application of cross-linked dimethylpolysiloxane;
restoration of breasts, cheeks, atrophy of infantile paralysis,
funnel-shaped chest, etc. J Plast Reconstr Surg. 1961;4:303.
5. Conway H, Goulian D. Experience with an injectable Silastic RTV
as a subcutaneous prosthetic material. Plast Reconstr Surg.
1963;32:294-302.
6. Ballantyne DL Jr, Rees TD, Seidman I. Silicone fluid: response to
massive subcutaneous injections of dimethylpolysiloxane fluid in
animals. Plast Reconstr Surg. 1965;36:330-338.
7. Clark DP, Hanke CW, Swanson NA. Dermal implants: safety of
products injected for soft tissue augmentation. J Am Acad Dermatol.
1989;21:992-998.
8. Orentreich NO. Soft tissue augmentation with medical-grade fluid
silicone. In: Rubin LR, ed. Biomaterials in Reconstructive Surgery.
St. Louis, Mo: Mosby, Inc; 1982:859-881.
9. FDA press release dated February 28, 1992. US Food and Drug
Administration Web site. Available at: http//www.fda.gov/bbs
/topics/NEWS/NEW00267.html. Accessed October 20, 2005.
10. Ellenbogen R, Rubin L. Injectable fluid silicone therapy. human
morbidity and mortality. JAMA. 1975;234:308-309.
11. Silicone oil 5000 centistokes (parenteral-local). Available at:
http://www.drugs.com/MMX/Silcone_Oil_5000_Centistrokes.html.
Accessed October 12, 2005.
12 Adatosil 5000 silicone oil [package insert]. San Dimas, Calif:
■
Bausch & Lomb Surgical, Inc; 2005.

COS DERM
Do Not Copy

Off-Label Use of Liquid Silicone

In more recent years, the FDA has approved liquid silicone for ophthalmic use. For example, Adatosil® 5000
silicone oil (5000 centistokes viscosity) is used to treat
patients with retinal detachments when other treatments
are not appropriate.11,12 Since this product was introduced and approved for ophthalmic use by the FDA,
some physicians have started using it off label to treat
lines and wrinkles in the skin. Although it is not uncommon for a drug or device to be used by physicians off
label, because of the controversial history of injectable
silicone and its use for nonapproved purposes, as well as
the number of recently-approved longer-lasting products
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