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ABSTRACT
Sabehaayoun N. Dermal Fillers: Risks, Awareness and Reported Complications.

NEU Toxicology Master Thesis, Lefkosa-TRNC, 2017

The fountain of youth has been pursued since the beginning of history. Nowadays it
took the form of dermal fillers. Despite their high safety margin, they are still
considered to be foreign bodies in our system that might cause a myriad of
complications, either directly after the injection or even years later. By highlighting
the risk factors of fillers and collecting enough data about reported complications, in
addition to investigating the public awareness through conducting a survey, we intend
to create an informative study that will act as a guide for both, the public and the
physicians. Data for previously recorded complications of dermal fillers was collected
from 5 clinics in Saida and Beirut-Lebanon during the period of February 9 to April
10, 2017. In addition, a survey was conducted, to investigate the awareness of the
public about the different types of dermal fillers and their complications at the same
period. A total of 18 serious cases were collected from 5 different clinics in Saida and
Beirut. The fillers used were either hyaluronic acid or polymethylmethacrylate
(PMMA). The cases varied from simple adverse events such as erythema to more
severe complications and serious events as serious as skin necrosis. The survey
included 300 females from different age groups and backgrounds. According to the
answers submitted, 88% of the participants are aware of the dermal fillers in general,
in which 31.7% had actually undergone dermal filler procedures while 63% consider
the possibility of undergoing such treatments in the future. In this survey, the
percentage of participants who chose fillers treatment and were aware of the material
used where only 48.4% were aware of the type of injected filler. The survey showed
an almost equal percentages about the public's belief in the safety of the dermal fillers
with 51.3% believing that they are safe to be used. Participants from different ages
seemed to agree about the personal motives and general public motives that might
push them to consider dermal filling. As a result, public should be more informed to
gain more awareness regarding this field through studies and articles rather than
letting them to be mislead by the improper sources.

Key words: Dermal filler, Filler complications, Collected cases, Public awareness



1. INTRODUCTION

Aesthetic procedures are considered to be an outgrowing industry in the last 3 decades with a special
attention given to nonsurgical injection procedures with minimally invasive techniques such as
dermal fillers. The use of dermal fillers has been progressively increasing with each year, since the
year 2000, for soft tissue augmentation and rejuvenation. According to 2015 Cosmetic Plastic
Surgery Statistics from The American Society of Plastic Surgeons (ASPS), the use of dermal fillers
use comes in the 2™ place after Botulinum Toxin in cosmetic minimally invasive procedures with
6% increase from the year 2014 and 274% from the year 2000 (Fig.1.1 and Fig.1.2). (ASPS Plastic
Surgery Statistics Full Report 2015)

% CHANGE % CHANGE
COSMETIC MINIMALLY-INVASIVE PROCEDURES 05 W4 W0 et R e 000
Botulinum Toxin Type A (Botox®, Dysport?)*** 6,757,198 6,673,608 786,911 1% 759%
Cellulte reatment (Velosmooth®, Endermology) 30810 29243 23,952 5% 29%
Chemical peel 1,310,252 1,250,059 1,149,457 5% 14%
Intense Pulsed Light (PL) treatment 646,592 621,724 ' 4% '
Laser hair removal 1,116,708 1,112,046 735,99 0% 52%
Laser skin resurfacing 569,458 543,731 170,951 5% 233%
Ablative 159,795 162478 ! 5% ’
Non-ablative (Fraxel®, etc) 409,663 391,253 * 5% ;
Laser treatment of leg veins 207,862 7,190 245,424 0% -15%
Microdermabrasion 800,340 881,905 868,315 9% -B%
Sclerotherapy 322,200 323,609 866,555 0% -63%
Soft Tissue Fillers 2,440,724 2,295,647 652,88 6% 24%
Galcium hydroxylapatite (Radiesse®) 256,266 257,963 ' 1% :
Collagen 14353 16,023 587615 -10% -98%
Porcine/boving-based (Evolence®, Zyderm®, Zyplast®) 14353 16,023 * -10% *
Fat 70,283 67,609 65,270 &% 8%
Hyaluronic acid (Juvederm Ura®, Juvederm® Utra Plus®, Perane®, Restylane®, Belotero® 1,951,692 1,802,247 ' 8% §
Polylactic acid (Sculptra®) 130,089 134471 p -3%
Polymethyl-methacrylate microspheres (Artefl® 18,051 17,344 ! 4% :

Figure 1.1. The American Society of Plastic Surgeons (ASPS) statistics for the progress of

cosmetic minimally-invasive procedures.



2015 TOP FIVE COSMETIC MINIMALLY-INVASIVE PROCEDURES

Botulinum Toxin Type A | |
6.7 million |

Soft Tissue Fillers [
2.4 million | | 6% from 2014

Chemical Peel
1.3 million

1% from 2014

5% from 2014

Laser Hair Removal

1.1 million No change

Microdermabrasion
800,340 ¥ -9% from 2014

Figure 1.2. 2015 Top Five Female Cosmetic Minimally-Invasive Procedures

These statistics match the data from the American Society for Dermatologic Surgery (ASDS).
This enormous increase is logical taking into consideration their ease of application, low cost,
significant beneficial effect on appearance, and relatively low rate of complications. We cannot
exclude the fact that that the fillers are foreign bodies in our system. As a result, as the
indications and the number of procedures performed increase, so do the reports of a myriad of
complications both immediately after the injection and potentially months or years later due to

various factors.

The aim of this study is to have a well-organized informative reference and data for physicians
as well as the public by collecting data about previously recorded dermal filler complications

from specialized clinics and investigating the awareness of the public through a survey.



2.

OVERVIEW

Dermal fillers are substances injected in the dermis for the sake of soft tissue augmentation to

enhance or replace volume that is lost in any part of the skin or subcutaneous fat. Fillers form an

effective tool in rejuvenation, either as a stand-alone treatment or in combination with other

procedures. Dermal fillers are used for a multitude of applications:

Wrinkles (fine to deep)

Facial deformities

Sunken scars

HIV-related lipoatrophy in hands, neck and decollete.

Filling of rhytides and folds

Volume replacement and enhancement (including cheek and chin augmentation, tear
trough correction, nose reshaping, midfacial volumisation, lip enhancement, hand

rejuvenation, and the correction of facial asymmetry)

The FDA has NOT approved soft tissue fillers to:

Increase breast size (breast augmentation)
Increase size of the buttocks
Increase fullness of the feet

Implant into bone, tendon, ligament, or muscle

The FDA has NOT approved liquid silicone or silicone gel for injection to fill wrinkles or

augment tissues anywhere in the body.

1.

The practice of soft tissue augmentation goes back to the 1800s with Neuber in 1893,
who took fat from the arms and transplanted it into facial defects. In 1899, paraffin was
used and was later given up due to foreign body granulomas or paraffinomas. In the
1940s and 1950s, silicone was used extensively until the commissioner of the US Food
and Drug Administration (USFDA) declared the use of injectable silicone to be illegal.

The field of soft tissue augmentation underwent a revolutionary change in the early



1970s when researchers at Stanford University worked on the use of animal and human

collagen as implant materials (Fig. 2.1).

History

1800’s Neuber - | 1 1In 1962, Dow
reported fat ¥ ¥ ' - Corning's -
graftin ing niee ‘medical grade

< Otl s 2

2000’s -
e K » silicone was Hyaluronic
Tdeal implant widely being a)c/id (HA)

used —
CONTROVERSI al fillers
AL

N A\

Figure 2.1. History of Dermal Fillers (Edionwe S, 2012)

On 1981, Bovine collagen was approved by FDA for the use of soft tissues injection. Since then,
a number of filler materials have been manufactured and approved by the FDA. New fillers
merely had to meet or exceed the safety and efficacy standards of collagen products. By 2010,
collagen is assumed to be excluded from markets worldwide except for bovine collagen, which
is used as a carrier for Polymethylmethacrylate (PMMA) microspheres. As public awareness and
acceptance of dermal fillers grows, so does the size of the market, with an estimated 160

products currently available worldwide from more than 50 companies (Bader RS, et al., 2017).

The FDA has approved a variety of different filler materials, each with a distinct composition,
injection profile, and duration of effect. Currently, Hyaluronic acid (HA) is the most commonly
used injectable, followed by Calcium hydoxyapatite (CaHA), and Poly-L-Lactic acid (PLLA).
Success of an implant/filler is predicated upon its proximity to meeting the criteria of an “ideal”

implant:

e Biocompatibility
e Minimal inflammation
¢ Non-immunogenic

e Non-carcinogenic/non-teratogenic



e Biodegradable or easily-retrievable

e Predictable

e Adjustable to the patient’s anatomy

e Persistent but not necessarily permanent

e Natural appearance
Expectations of consumers for the product when undergoing such procedures would be:

e Feel natural under the skin
e Take little time to inject

e Be ready to use

e Low risk of complications
e Inexpensive

e Long lasting



3. CATEGORIES OF DERMAL FILLERS

Fillers can be classified based on different criteria: (Funt D, 2013; Vedamurthy M, 2008; Soft
Tissue Fillers; FDA, 2017)

-Based on origin

Autologous which is obtained from own tissue such as dermis, fascia, cartilage, and fat.
Biological fillers such as Hyaluronic acid and collagen

Synthetic material which is made using silicone, polymethylmethacrylate (PMMA),
Calcium hydroxyapatite, and Poly-L-lactic acid (PLLA) with a relatively long duration

or permanent effect

-Based on site of placement:

Dermal
Subdermal

Supraperiosteal

-Most importantly and for the sake of better understanding of complications, based on

biodegradable (moderate and long duration) vs non-biodegradable or permanent.

Moderate duration biodegradable fillers are reabsorbed by the body quite quickly, so
their cosmetic effects are relatively short-lived (< year) such as Hyaluronic acid (HA)
and collagen.

Long duration biodegradable fillers stimulate the body to produce its own collagen have
a longer duration of effect (1-2 years) such as calcium hydroxylapatite (CaHA) and
poly-L-lactic acid (PLLA).

Non-biodegradable or permanent provoke a foreign body reaction that stimulates a
fibroblastic deposition of collagen around the nonabsorbable microspheres such as
polymethyl methacrylate (PMMA), polyacrylamide hydrogel (PAAG) and
polydimethylsiloxane oil (LIS-Silicone).



3.1. Collagen

Collagen is a type of protein that is a major part of skin and other tissues in the body. The idea
behind using collagen as a filler was that the decreases amount of collagen is the primary reason
behind losing the elasticity of the dermis. Collagen fillers are derived from materials extracted
from bovine, porcine, and bioengineered human collagen. (Bader RS, et al., 2017; Soft Tissue
Fillers, FDA, 2017)

3.1.1. Bovine Collagen

Bovine collagen was the first FDA-approved dermal filler and was commonly used until 2010. 3
types of bovine collagen were manufactured: Zyderm I, Zyderm Il and Zyplast in which all of
them contain 95% type | bovine collagen and 5% type 111 bovine collagen. This type of collagen
is different from the human one which will increase the possibility of allergic reactions. For this
purpose allergy testing is a must before injection. This test should be done twice prior to the
actual injection in which the 1st test is done 6 weeks earlier followed by another test 4 weeks ,
later. 2 weeks interval should be left between the last test and the actual filling procedure.
Allergy testing is performed by injecting 0.1 mL of Zyderm | into the superficial dermis on the
anterior forearm. The test areas should be read 48 hours after injection for signs of redness
and/or edema, often accompanied by pruritus. (Haneke E, 2015; Bader RS, et al., 2017; Steven
H, 2008)

Zyderm I: Is a highly purified collagen made from calfskin with a concentration of 35 mg/mL
collagen dispersed in a phosphate-buffered physiological saline containing 0.3% lidocaine. After
injection, implant undergoes syneresis, saline is lost, and suspended collagen condenses into a
soft cohesive network of fibers; network is responsible for restoring skin contour; implant takes

on the texture of normal host tissue and is subject to the same stresses and aging process.

It is used for depressed scars, facial contour enhancement including lips, dermal atrophy from
disease or corticosteroid injections and wrinkles, creases, and lines caused by facial expression
or aging. The injection is in the form of single-use syringe with 30-gauge needle; pierce skin at a
45° angle into the papillary dermis for superficial rhytides. Because the concentration of

collagen is low, overcorrection is needed, which will settle down to full correction within 24-48



hours. Injection into the superficial dermis is recommended. Deeper injection may result in
immediate correction, but results are lost more quickly. It lasts from 3 to 6 months and it should

not be injected more than 30 mL total in a 1-year period.

Zyderm 11: It is same as Zyderm | but with a collagen concentration of 65 mg/mL and it should
not be injected more than 15 mL total in a 1-year period. It is more commonly used for acne
scars. The higher concentration of collagen makes this dermal filler thicker and less flexible than
Zyderm | and Zyplast with longer correction time. Overcorrection is not recommended with this

product as the case in Zyderm I due to the high concentration of collagen present in it.

Zyplast: It is Highly purified collagen made from calfskin, with a concentration of 35 mg/mL
cross-linked with glutaraldehyde dispersed in a physiological saline containing 0.3% lidocaine.
It is injected as single-use syringe with 30-gauge needle by piercing the skin at a 20° angle into
reticular dermis for deeper lines, scars, and furrows. As for the indications, method of action and

duration, it is the same as Zyderm | and Zyderm 1.
3.1.2. Bioengineered human Collagen

Since there was always a risk of hypoallergenic reactions with bovine collagen, scientists and
companies were tempted in creating a safer one and came out with bioengineered human
collagen. It did not require any testing prior to using. Dermal fibroblasts are harvested from
bioengineered human skin and placed into a 3-dimensional mesh. These fibroblasts synthesize
collagen and extracellular matrix proteins, which are then used as a dermal filling agent. In
March 2003, the FDA approved 3 bioengineered human collagen dermal fillers, CosmoDerm I-
I, and CosmoPlast. (Haneke E, 2015; Bader RS, et al., 2017, Steven H, 2008, Soft Tissue
Fillers, FDA, 2017)

CosmoDerm I: It is a sterile device with 3.5 mg/mL of human-bioengineered collagen

distributed in a phosphate-based saline containing 0.3% lidocaine. It enhances the network of
collagen fibers already present in the same manner as the bovine-derived collagen. It is used for
depressed scars, facial contour enhancement including lips, dermal atrophy from disease or
corticosteroid injections and wrinkles, creases and lines caused by facial expression or aging. It
is injected in a single-use syringe into the superficial papillary dermis in the same manner as
Zyderm | and Zyderm Il. Its effects last for approximately 3-6 months with a limitation of 30 mL

over a 1-year period.



CosmoDerm 11: It is same as CosmoDerma | but with twice the collagen concentration with

same uses but limitations of 15 mL over a 1-year period.

CosmoPlast: It is sterile device composed of highly purified human-based collagen cross-linked
with glutaraldehyde and dispersed in a phosphate-buffered physiological saline with 0.3%
lidocaine. It is injected in a single-use syringe injected into the mid-to-deep dermis and should
not be injected more than 30 mL over a 1-year period. As for the indications, method of action

and duration, it is the same as CosmoDerm | and CosmoDerm II.

3.1.3. Porcine collagen

The latest addition to the collagen dermal filler market was a new, naturally occurring collagen
filler that is derived from porcine (pig) tendons. Since it matches the human collagen to a high
extent, the risk of allergy is remote and no skin testing is required prior to treatment. It is
composed of 3.5% (35 mg/mL) homogeneous type | collagen that was extracted and purified
from porcine tendons and suspended in phosphate-buffered saline and which has been cross-
linked with ribose rather than glutaraldehyde as the previous generations of collagen. After
injection, implant undergoes syneresis, saline is lost, and suspended collagen condenses into a
soft cohesive network of fibers; network is responsible for restoring skin contour; implant takes

on the texture of normal host tissue and is subject to the same stresses and aging process.

It is indicated for the correction of moderate-to-deep facial wrinkles and folds, such as nasolabial
folds. It is injected in a half-inch, 27-gauge needle in which depth of injection and quantity
administered vary(ideally into the mid-to-deep dermis) using linear threading technique,
tunneling technique, serial puncture injections, or combinations to achieve optimal results;
supplied in a single-use glass syringe (1 mL). It is effects lasts for approximately 6 months and it
should not be injected more than 30 mL total in a 1-year period. (Haneke E, 2015; Bader RS, et
al., 2017, Steven H, 2008, Soft Tissue Fillers, FDA, 2017)

3.2. Hyaluronic Acid (HA)

Hyaluronic acid is the most prominent glycosaminoglycan in the skin. It consists of repeating
units of the monosaccharide D-glucuronic acid and the amino sugar N-acetyl-D-glucosamine
linked together via alternating beta-1,4 and beta-1,3 glycosidic bonds. It is an integral part of the
natural extracellular matrix which is found in high amounts in several connective tissues
including the skin, the vitreous humor of the eye and the synovial fluid. HA is considered to be

the most popular dermal filler to replace volume loss due to normal aging for several reasons



including: its hygroscopic property, biocompatibility, reversibility (degraded by hyaluronidase)
and its risk of immunogenicity is low since hyaluronic acid is reportedly identical in all species.

Sources of hyaluronic acid used in dermal fillers can be from bacteria or rooster combs (avian).

Properties: HA can be manipulated to enhance its effect through cross-linking their dimers,
their degree and method of chain cross-linking, the uniformity and size of their particles, and
their concentration. The effect and duration of HA highly depends on the previously mentioned
factors. Increased cross-linking and concentration increase the viscosity and elasticity as well as
the resistance to degradation by native hyaluronidase. The hydrophilic nature of HA means that
the more concentrated and/or large particle products will tend to absorb more water, and thus
produce more tissue swelling after injection. Another factor that plays a role in the expected
outcomes of HA is the size of their microspheres. HA can be biphasic, contain a range of
microsphere sizes, or monophasic, contain homogeneous microspheres and considered to be the
preferred HA. The degree of hardness (G’) also plays a role in the effect of HA. The different
HAs have varying degrees of hardness (G’), which will influence their suitability for a particular

procedure. In general, the greater the G’ of the product, the deeper it should be injected.

How it works: HA is a major component of the extracellular matrix of the dermis, where it is a
major contributor to the formation a resilient gel-like ground substance that resists compressive
forces. Due to its water-binding affinity, hyaluronic acid forms a high viscosity hydrated
polymer that purportedly maintains much of its volume by binding additional molecules of water
as it degrades. Hydrogen bonding occurs between adjacent carboxyl and N-acetyl groups to the
extent that it retains up to 1000 times its weight in water. When water is drawn into the HA
matriX, it has been shown to create a swelling pressure or turgor that enables the HA complex to

withstand compressive forces.
3.2.1. Hyaluronic acid-derived dermal fillers

Over the past several decades, various forms of HA fillers have been developed and approved by
the FDA and they differ in many aspects. (AbdulJabbar MH, 2016; Choi WY, 2015, Funt D,
2013; Dayan SH, 2008; Cavallini M, 2013, FDA, Bader RS, et al., 2017)

Restylane®: It is the 1% chemically-modified hyaluronic acid filler approved by the US Food
and Drug Administration (FDA) for the correction of moderate to severe wrinkles and skin folds
was in December 2003. It is a non-animal stabilized HA that is made from Equine Streptococci

bacteria by biofermentation and formulated to a concentration of 20 mg/mL. It is cross-linked

10



with BDDA; 80% cross-linked with 2% degree of cross-linking. It adds natural volume as it
integrates into the dermal tissue then attracts and binds water molecules to help maintain
volume. This dermal filler has been used for correction of the nasolabial folds, marionette lines,
tear troughs, and glabellar frown lines, in addition to lip enhancement and cheek augmentation.
Other clinical uses include correction of the jowls and nasal deformities. It is supplied in a
disposable glass syringe; each syringe contains 0.4 mL, 1 mL, or 2 mL gel for injection into mid
to deep dermis. It os effect lasts for 6 months and its limit for use is 20 mL/60 kg (130 Ib) body
mass per year. In 2010, Restylane-L became available, which contains lidocaine to reduce pain
upon injection. Restylane® subdivides into Restylane Touch (Fine Lines), Restylane, Perlane,
Perlane-L according to difference size of the constituent particle. Perlane is identical to
Restylane except that it consists of larger gel particles which makes it suitable for the correction
of deeper folds.

Juvederm (Juvederm Ultra/Juvederm Ultra Plus): In 2006, the FDA approved Juvederm,

which is also a non animal stabilized hyaluronic dermal filler. It is a non-animal stabilized HA
that is made from Equine Streptococci bacteria and formulated to a concentration of 24 mg/mL.
It is cross-linked with BDDE; 90% cross-linked with at least 6% (highest 11%) degree of cross-
linking with higher hydrophilic properties than Restylane. It is sterile, biodegradable,
nonpyrogenic, viscoelastic, clear, colorless homogenized gel implant. It does not require
refrigeration or skin tests prior to use. It adds natural volume as it integrates into dermal tissue
then attracts and binds water molecules to help maintain volume. It is indicated for depressed
scars, molecules to help maintain volume, dermal atrophy from disease or corticosteroid
injections, wrinkles, creases, and lines caused by facial expression or aging. One box contains 2
prefilled syringes, each containing 0.8 mL of hyaluronic acid; injected into mid to deep dermis.
Its effect lasts for 6-12 months for Juvederm Ultra and 9-12 months for Juvederm Ultra Plus and

its limit for use is 20 mL/60 kg (130 Ib) body mass per year.

Figure.3.1. Juvederm injection package
(https://www.mexicanpharmacy.com.mx/image/cache/data/Juvederm UltraXC-600x600.ipg)

11



Hylaform: The FDA has also approved a line of animal-derived hyaluronic acid products:
Hylaform Regular, Hylaform Fine and Hylaform Plus. It is 5.5 mg/mL medium-sized particles of
hylan B which is sterile, nonpyrogenic, viscoelastic, clear gel implant composed of cross-linked
molecules of hyaluronic acid derived from an avian (bird) source with glutaraldehyde vinyl
sulfone. It is injected into dermal tissue to provide space-occupying viscoelastic supplement for
the extracellular matrix of connective tissue; this viscoelastic supplementation or augmentation
of dermal tissue results in temporary correction of skin contour; binds water to skin to enhance
volume. It is indicated for depressed scars, facial contour enhancement, including lips, dermal
atrophy from disease or corticosteroid injections, wrinkles, creases, and lines caused by facial
expression or aging. It is injected into the mid to deep dermis for correction of moderate to
severe facial wrinkles and folds and its limit for usage is 20 mL/60 kg (130 Ib) body mass per
year.

Captigue: It is approved by the FDA in 2004. This dermal filler is identical to Hylaform except
that it is derived from a bacterial source through fermentation. This dermal filler is slightly
stiffer than Hylaform. Captique is stored at room temperature and no skin test is required before
use. Its effect lasts for 4 months and the limit for using is 20 mL/60 kg (130 Ib) body mass per

year.

Prevelle Silk: This dermal filler is a colorless hyaluronic acid gel that was FDA approved for use
in 2008 and was the first hyaluronic acid dermal filler to contain lidocaine. It adds natural
volume as it integrates into dermal tissue; then, attracts and binds water molecules to help
maintain volume. It is indicated for Moderate-to-severe facial lines, folds, and wrinkles. It is
injected into mid-to-deep dermis with an effect lasting for approximately 6 months and with the
limit of 20 mL/60 kg (130 Ib) body mass per year.

Hydrelle (formerly Elevess): It is the newest chemically-modified hyaluronic acid filler to be

approved by the FDA in 2009. It is manufactured from equine streptococci and formulated to a
concentration of 28 mg/mL and cross-linked with BCDI (novel linker). It is injected into the mid
to deep dermis for correction of moderate to severe facial wrinkles and folds (such as nasolabial
folds).

3.3. Poly-L-Lactic Acid (PLLA)
This novel semi permanent filler (Sculptra) differs from all other agents in several aspects. It was

approved by the FDA in 2004 for HIV associated lipoatrophy and 2009 for facial rejuvenation.
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Poly-L-lactic acid is a synthetic, biodegradable, biocompatible, immunologically inert peptide
polymer from the alpha-hydroxy-acid family.

Particles of poly-L-lactic acid stimulate formation of new collagen (collagen neosynthesis) in the
skin, adding volume over time, thus it is a dermal stimulating agent, not a true dermal filling
agent. Unlike dermal fillers, results are not appreciated for 4 or more weeks. Lastly, most
patients require 2-3 treatment sessions that are at least 4-6 weeks apart. It is supplied as a sterile,
freeze-dried preparation for injection in a clear glass vial; to be injected into the deep dermis or
subcutaneous layer (even if it is injected subdermally, dermal neocollagenesis occurs). Poly-L-
lactic acid must be premixed prior to use, making immediate treatment impossible. The effects
of PLLA generally become increasingly apparent over a period of time and its efficacy may last
up to 2 years. Volume should be limited to approximately 0.1-0.2 mL per each individual
injection; the volume of product injected per treatment area varies depending on surface area to
be treated. No skin test is required prior to treatment. The product is stored at room temperature,
although it must be reconstituted prior to treatment. (Funt D, 2013; Dayan SH, 2008, Haneke E,
2015; Bader RS, et al., 2017, Soft Tissue Fillers, FDA, 2017)

3.4. Calcium Hydroxylapatite

This novel filler, Radiesse, was FDA approved in December 2006 for the correction of facial
wrinkles and folds and for the correction of HIV-associated facial atrophy. In 2009, it received
FDA approval for cosmetic use in non-HIV patients as well. In 2010, Radiesse was released,
which contains lidocaine to reduce pain upon injection. Calcium hydroxylapatite is a type of
mineral that is commonly found in human teeth and bones. It is a sterile, nonpyrogenic,
semisolid, cohesive implant whose principal component is synthetic calcium hydroxylapatite
(30%) suspended in a gel carrier of sterile water for injection, glycerin, and sodium
carboxymethyl-cellulose (70%); Radiesse (1.5 mL, 0.8 mL) has a calcium hydroxylapatite
particle size range of 25-45 p m and should be injected with a 25- to 27-gauge needle.

Like PLLA, it stimulates formation of new collagen (collagenesis) in the skin, adding volume
over time, It is indicated for subdermal implantation for restoration or correction of signs of
facial fat loss (lipoatrophy) in people with HIV infection; also for subdermal implantation for
correction of moderate-to-severe facial wrinkles and folds, such as nasolabial folds. If calcium
hydroxylapatite is injected into the too superficial layer, it would appear as a white nodular

finding. And normal muscle movement results in filler migration and dislocation especially in
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the lip. Eventually, this action causes nodule formation superficially thus it is not recommended
for injection to the lip. It is Supplied as 1.5-mL or 0.8-mL syringe; insert needle with bevel down
at approximately 30° angle to skin; needle should slide under the dermis to the point where the
injection should begin; advance the needle into the subdermis to the starting location; slowly
inject material in linear threads, while withdrawing needle, until desired level of correction is
achieved. Although the gel carrier is lost by 6 months, causing depreciation of initial results, the
effects of this material last approximately 18 months. Amount injected varies depending on site
and extent of restoration or augmentation desired. Use a 1:1 correction factor. No overcorrection
needed. No skin test is required prior to treatment, and the product is stored at room temperature.
(Choi WY, 2015, Funt D, 2013; Dayan SH, 2008, Bader RS, et al., 2017, Soft Tissue Fillers,
FDA, 2017, Bass LS, 2010)

3.5. Polymethylmethacrylate (PMMA) With Bovine Collagen

It was FDA approved for the use as permanent dermal filler in October 2006. This dermal filler
is biphasic composed of 20% non-resorbable polymethylmethacrylate (PMMA) microspheres,
which are 30-50 u m in diameter, suspended in a water-based carrier gel composed of 3.5%
bovine collagen, 92.6% buffered isotonic water, 0.3% lidocaine, 2.7% phosphate buffer, and
0.9% sodium chloride (Figure 3.2). Around 3 weeks after injection, collagen is deposited around
the microspheres virtually encapsulating them, thus microspores provide permanent volume for
wrinkle correction (Figure 3.3-3.6). It is FDA approved for the use in facial tissue around the
mouth (i.e., nasolabial folds), but it is contraindicated for the use of lip augmentation. It is an
aseptic product that has an opaque, off-white appearance and is supplied in a sealed tray
containing 5 syringes (3 with 0.8 mL, 2 with 0.4 mL); it must be brought to room temperature
prior to use, 26-gauge needle is used. Best cosmetic result achieved by moving needle back and
forth 2-3 times beneath each skin fold being treated, while maintaining constant pressure
throughout implantation procedure. Overcorrection is prohibited because result is considered to
be permanent. Safety of injecting more than 3.5 mL per treatment site or 8.9 mL overall is not
established.
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Figure 3.2. ArteFill consists of 20% PMMA microspheres, 30-50 um in diameter, that are
suspended in 80% mostly denatured bovine collage (Lemperle G, 2010)

Figure 3.3. For the first few weeks the viscous collagen keeps the microspheres apart to

facilitate tissue ingrowth (Lemperle G, 2010)
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Figure 3.4. At 4 weeks all bovine collagen has been replaced by autologous connective tissue
and blood vessels are infiltrating the implant (Lemperle G, 2010)

Figure 3.5. At 3 months: capillaries have infiltrated the implant, which has become the patient’s
own tissue (Lemperle G, 2010)
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Figure 3.6. Human histology 10 years after Artecoll implantation shows mature connective
tissue: active fibroblasts, microencapsulation of each single microsphere, capillary ingrowth, and

little foreign body reaction (Lemperle G, 2010)

There is a wide array of PMMA-based injectable products available which have been approved,
including PMMA in collagen (Artefill®, Suneva Medical Inc., San Diego, CA, USA), PMMA in
carboxyglutamate (Metacrill®, Nutricel, Rio de Janeiro, RJ, Brazil), and PMMA in
carboxymethylcellulose (Newplastic®, Lebon Produtos Quimicos e Farmacéuticos, Porto
Alegre, RS, Brazil). Other hydroxyethylmethacrylate particles suspended in hyaluronic acid
(DermaLive®, Dermatech, Paris, France) and polyvinyl hydroxide microspheres suspended in
polyacrylamide gel (Evolution®, ProCytech SA, Bordeaux, France), have been withdrawn from
the market. (De Jesus, 2015; Choi WY, 2015, Funt D, 2013; Dayan SH, 2008, Bader RS, et al.,
2017, Soft Tissue Fillers, FDA, 2017)

Figure.3.7. Artefill Injection set (http://newimagemedicalspas.com/arte-fill/)
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