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Use of a carbon dioxide laser in the treatment
of delayed polymethylmetacrylate reaction in
the face: a case report

Uso do laser de CO, no tratamento da reacdo tardia de
polimetilmetacrilato na face: relato de caso
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KATIA TORRES BATISTA '¢ ™ ABSTRACT
CLAUDIO RONCATTI FILHO 7 The use of synthetic implants as dermal facial fillers may cause adverse
reactions, which may occur owing to inappropriate techniques or
the intrinsic nature of the product. Polymethylmetacrylate (PMMA)
microspheres is one of the materials used. This is a report of a case
of nodular reaction in the face of a female patient, after 15 years of
Artecoll® implant use, a product composed of microspheres of bovine
collagen and PMMA. She was treated with a carbon dioxide laser. The
delayed effect caused by the application of synthetic implants in the
face, such as Artecoll®; the limiting factors of conventional resection
with a scalpel and scissors; and the option for the use of carbon dioxide
laser are outlined. Highlighted are the ablative and precise functions
in the removal of compromised tissue, the preservation of healthy and
noble tissues, the high hemostatic potential, and low morbidity, with
smaller scars, edema, ecchymosis, and rapid postoperative recovery.
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B RESUMO

O uso de implantes sintéticos para o preenchimento na face pode
acarretar reacoes adversas. Estas podem ocorrer da mé técnica
ou decorrentes do produto. Entre os materiais utilizados, esta o
polimetilmetacrilato (PMMA) na forma de microesferas. Trata-se do
relato de um caso de reagdo nodularna face de paciente do sexo feminino,
ap6s 15 anos do uso de implante de Artecoll®, produto composto por
microesferas de colageno bovino e PMMA. Foi tratada com laser de
gés carbénico. Evidenciou-se o efeito tardio provocado da aplicagéo de
implantes sintéticos na face como o Artecoll®, os fatores limitantes para
Institution: Clinica Lucano de Cirurgia resseccio convencional com bisturi e tesoura, e a opgao da utilizacio
Pléastica, Sao Paulo, SE Brazil. . . . -
dolaser de CO,. Destacando-se a funcéo ablativa e precisa naremocao
do tecido comprometido, a preservacio dos tecidos sadios e nobres,
o grande potencial hemostético e a baixa morbidade, com menor
cicatriz, edema, equimose e a rapida recuperagio pés-operatoria.
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INTRODUCTION

Several synthetic products have been used for
facial filling, in conjunction with rhytidoplasties, for
atrophy, scars, and facial irregularities, with the objective
of restoring lost volume. Usually, the filler products
are injectable or introduced surgically. Depending on
the characteristics of the product, including chemical
composition and degradation, the materials can
have permanent effects or induce side effects such
as migration, formation of granulomas, and allergic
reactions, both immediate and in the long term?!?

The most commonly used synthetic products
are dimethylsiloxane, polyacrylamide, and poly-
methylmetacrylate (PMMA). Polymethylmetacrylate
(PMMA), commercially known as Artecoll®, which is
used in this case, was developed in Germany in 1994
and consists of 20% homogeneous polymethylmetac-
rylate microspheres in a solution with 3.5% partially
denatured bovine collagen and 0.3% lidocaine. Its
microspheres measure from 30 to 40 microns in size.
It is used as an injectable microimplant for subder-
mal filling for facial wrinkles and connective tissue
defects?. According to Vargas et al.l, in a study con-
ducted on adverse reactions to filler materials in 31
patients, the so-called permanent fillers may cause
complications and deformities of varying degrees,
and thus should be used cautiously. The follow-up
for delayed complications is long and difficult, both
for the patient and the plastic surgeon. This author
described a conservative treatment method as the
first choice, reserving the surgical indications for
cases with anatomic deformities, tissue necrosis, vis-
ible nodules, and subcutaneous granulomas.

Christensen et al. published a study on adverse
reactions to filler products, describing reactions to
PMMA after 6 years and to silicone gel after 28 years of
application. The removal of foreign material in the face
presents a risk of lesions of noble structures, such as
the terminal branches of the facial nerve. In addition,
the removal of lesions with imprecise limits with a
scalpel or scissors, or the complete resection of the
nodule or granuloma can be risky or impossible and
even worsen the irregularities in the atrophic face. The
use of laser in the ablative mode is a common practice
in plastic surgery procedures and in other fields such
as ophthalmology. It offers, among other advantages,
accurate incisions associated with better hemostasis,
the absence of bleeding in the surgical edges, smaller
and eutrophic scars, and attenuation of edema and
ecchymosis. It also provides a better approach to
naturally difficult areas when treated with conventional
dissection methods, which is the intended goal in facial
procedures®’.

The purpose of this report is to describe a case

of the use of a carbon dioxide laser in the treatment
of delayed foreign-body reaction caused by Artecoll®,
polymethylmetacrylate (PMMA), and bovine collagen,
which were used as facial fillers in a patient with
idiopathic facial atrophy.

CASE REPORT

A 57-year-old female patient with idiopathic
facial atrophy was admitted to our hospital. She
reported receiving facial filling with Artecoll® 15 years
ago, with good immediate progression. Five years prior
to her visit, a relapse was noticed, with clear facial
atrophy and six nodulations on the face located in the
nasogenian region, four on the right and two on the
left. The nodules were, on average, 1.2 cm in diameter
and were palpable in the aforementioned anatomical
regions but without signs of infection or inflammation
(Figure 1).

Figure 1. Above, appearance 15 years ago, before the implantation
of Artecoll®. Below, in the immediate post-implantation stage.

Surgical Technique

Antisepsis was performed under local alcoholic
chlorhexidine anesthesia with 2% lidocaine associated
with adrenaline 1:200,000 IU. Incision was performed
by using a No. 15 scalpel blade, addressing only
the dermis in the affected regions. Dissection was
performed under direct visualization with a carbon
dioxide Ultrapulse 5000 laser (Coherent Medical Group,
Palo Alto, California, USA), using a 0.2-mm focal point
and piece for dissection and resection of two tumor
growths located in the deep dermis, measuring 1.2 cm
in diameter on average (Figures 2 and 3). The use of the
carbon dioxide ultrapulse laser at 250 MJ and 20 watts
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in ultrapulse mode, with a pulse duration of 300 ms and
interval of 900 ms, prevented the thermal effect on the
neighboring tissues. The evaluation of the withdrawal
of the material was by direct visualization because
Artecoll® is pearl white and therefore totally distinct
from other tissues of the face by direct visualization.
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Figure 2. Preoperative aspect of the patient with two nodules in
each nasogenal sulcus, marked in blue for incision of the skin,
before anesthetic infiltration.

Figure 3. LASER application technique showing the end piece
and the light incidence; the bidigital maneuver for projection of
the implanted material; implanted material being externalized in
the face; comparative example measuring 1.2 cm.

These lesions were totally removed and presented
a pseudocapsule and filling with whitish material
composed of polymethylmetacrylate. The two other
lesions with imprecise dissection limits located in the
deep dermis were vaporized with a collimated 3-mm
diameter end piece for 2 minutes. The skin was sutured
with nylon 6-0 in simple separated sutures, which were
removed on the seventh postoperative day. A satisfactory
evolution was observed 2 weeks after the surgical
procedure and at 6 months of follow-up (Figure 4).

DISCUSSION

Implantable synthetic materials are used in the
deep dermis for facial filling and may present adverse
effects related to the form of application or the intrinsic
characteristics of the product!8. Cohen and Holmes®

Figure 4. Front view and profile of the immediate postoperative
period and after 1 week.

found that among 251 subjects who received application
of Artecoll® during 5 years, 2.2% had complications. Since
its introduction on the market in 1994, a 0.01% poor
progression rate has been reported. The most common
complications described were sclerosing granuloma
located mainly in the nasogenian ridges. More recently,
formation of biofilm and proliferation of microorganisms
such as Candida albicans when used in the form of
bone cement!® have also been discussed. On histological
examination, granulomas are differentiated from nodules
and reveal an infiltrate of macrophages, giant cells,
fibroblasts, and collagen fibers, but with few inflammatory
cells. In this case report, we identified solid lesions with a
nodular aspect.

According to the authors, these products are
composed of non-biodegradable microspheres that
are polymerized and encapsulated to prevent the
displacement of the material. Normally, they do not
cause intense foreign-body reactions; however, their
clinical appearance and permanence can be lengthy or
definitive. The time between the injection and the first
foreign-body reaction is, in general, between 6 and 24
months, but some reports indicate that onset occurs
10 years after its application, as was described in the
present case.

The pathogenesis of these reactions is still
unknown?®, The carbon dioxide ultrapulse laser at 250 MJ
and 20 watts, with a pulse duration of 300 ms and interval
of 900 ms, as used, prevented the thermal effect in
neighboring tissues. With these parameters, the laser led
to the vaporization of tissue and by direct visualization,
for Artecoll®, which presents PMMA microspheres (20%/
volume), 30-50 micron diameter, suspended in 3.5%
of bovine collagen solution and water (80%/volume)
in its formulation, which was therefore possible to be
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vaporized by the laser. The fact that it is absorbed mainly
by water does not mean that it has no action in other areas,
which is also useful for vaporizing benign and/or malignant
tumors!!, cartilage, bones, and other tissues, by direct
action. Moreover, in a study on thermal damage caused in
fresh cadavers using the conventional electric scalpel and
carbon dioxide laser; it was observed that the laser causes
less deep thermal damage!®.

Laseris an acronym that stands for light amplification
by stimulated emission of radiation. The laser radiation uses
the wavelengths of the invisible and visible electromagnetic
spectrum? for outpatient surgical or medical treatments.
The physical properties of the lasers are reflection, ability
of the laser beam to focus on the tissue and reflect the
boundary layer that depends on the optical property,
and vascularization of the tissue; absorption, defined as
the ability of radiation to be converted into heat, causing
a local increase in temperature and, depending on the
heat produced, the tissue will coagulate or vaporize. The
absorption capacity is closely linked to the presence of
chromophores in tissues, among these hemoglobin and
water contained in the tissue that absorbs 90% of the
light from the carbon dioxide laser. The density of energy
absorbed determines the direct action of the laser on the
tissue photovaporization or carbonization.

The ablative and vaporization functions of lasers are
applied in several medical fields, including blepharoplasty
in plastic surgery®’. In the present case, the authors
demonstrated the application of this technique to the
resection of the nodules and for the vaporization of
lesions where resection was not possible. Since 2006,
the 120-watt laser with a collimated beam has been
available. The application of a carbon dioxide laser has
become the treatment of choice for small oral tumors
and oropharyngeal carcinomas!%. Animal models and the
demonstration of practical proof have been useful in the
evaluation of the characteristics of the laser, including
ablation rates, efficacy of ablation with power adjustment,
hemostatic properties, extension in the tissue, and their
practical application in urologic, ophthalmic, plastic, and
other surgeries®. The laser was operated at a wavelength
that transforms solid lesions into vapor. The technique
used in this case was ablative for removal of the delimited
lesions and photo-selective vaporization on lesions with
imprecise limits.

Given the aforementioned findings, we call attention
to the delayed effect caused by the application of synthetic

*Corresponding author:  Claudio Roncatti

implants in the face, the limiting factors for conventional
resection with scalpel and scissors, and the option of
using the carbon dioxide laser. We highlight the ablative
and precise function in removal of compromised tissue,
the preservation of healthy and noble tissues, the high
hemostatic potential, and low morbidity, with smaller scars,
edema, ecchymosis, and rapid postoperative recovery.
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