CME

Minimal Invasive Cutaneous and Aesthetic Surgery

Complications of Minimally Invasive Cosmetic Procedures:
Prevention and Management

Over the past decade, facial rejuvenation procedures to circumvent traditional surgery have become increasingly
popular. Office-based, minimally invasive procedures can promote a youthful appearance with minimal downtime
and low risk of complications. Injectable botulinum toxin (BoNT), soft-tissue fillers, and chemical peels are among
the most popular non-invasive rejuvenation procedures, and each has unique applications for improving facial
aesthetics. Despite the simplicity and reliability of office-based procedures, complications can occur even with an
astute and experienced injector. The goal of any procedure is to perform it properly and safely; thus, early recognition
of complications when they do occur is paramount in dictating prevention of long-term sequelae. The most common
complications from BoNT and soft-tissue filler injection are bruising, erythema and pain. With chemical peels, it is
not uncommon to have erythema, irritation and burning. Fortunately, these side effects are normally transient and
have simple remedies. More serious complications include muscle paralysis from BoNT, granuloma formation from
soft-tissue filler placement and scarring from chemical peels. Thankfully, these complications are rare and can be
avoided with excellent procedure technique, knowledge of facial anatomy, proper patient selection, and appropriate
pre- and post-skin care. This article reviews complications of office-based, minimally invasive procedures, with
emphasis on prevention and management. Practitioners providing these treatments should be well versed in this
subject matter in order to deliver the highest quality care.
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INTRODUCTION

Despite predictions that cosmetic procedures would
face a decline due to an inclement economy and
increased taxes, it appears that cosmetic procedures
are at an all-time high with over 13 million procedures
performed in 2011 (5% increase from 2010). Interestingly,
minimally invasive procedures including injectable
neurotoxins, soft-tissue augmentation, chemical peels
and laser treatments increased by 123 % from 2000, while
traditional surgical procedures, including rhytidectomy
and belphoroplasty, decreased by 17% over the past
decade. Minor office-based procedures can give a more
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youthful appearance with minimal complications and
downtime with the appropriate training.

Highly effective procedures used for facial rejuvenation
include injectable neurotoxins, soft-tissue fillers and
chemical peels. OnabotulinumtoxinA (BoNTA-ONA;
Botox/Botox Cosmetic, Allergan Inc., Irvine, CA,
USA), abobotulinumtoxinA (BoNTA-ABO; Dysport,
Medicis Aesthetics Inc., Scottsdale, AZ, USA) and
incobotulinumtoxinA (BoNTA-INCO; Xeomin, Merz
Aesthetics, Inc., Franksville, WI, USA) are injectable
neurotoxins that have been approved by the United
States Food and Drug Administration (FDA) for aesthetic
purposes (glabellar lines) since 2002, 2009 and 2011,
respectively; however, the list of “off-label” aesthetic
applications continues to increase as patients demand
full-face (as well as off-face) aesthetic rejuvenation.?!
RimabotulinumtoxinB (BoNTB-RIMA; Myobloc, Solstice
Neurosciences Inc., South San Francisco, CA, USA) is
approved for cervical dystonia, but its use in aesthetic
medicine is limited due to worse injection pain and lack
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of prolonged efficacy.[? Nevertheless, some practitioners
use this product “off-label” for aesthetic purposes.

Soft-tissue fillers are regarded as having an impressive
ability to volumise and reshape ageing, sagging skin
with a small time commitment and minimally reported
side effects.’® There are a variety of filling agents
approved by the FDA for the correction of moderate-
to-severe facial wrinkles (e.g. nasolabial folds) and are
composed of different synthetic materials including
hyaluronic acid (HA; Juvaderm Ultra, Allergan, Santa
Barbara, CA, USA), poly-L-lactic acid (PLLA; Sculptra,
Dermik Laboratories, Bridgewater, NJ, USA), calcium
hydroxylapatite (CaHA; Radiesse, Bioform Medical,
Inc., Franksville, WI, USA) and polymethylmethacrylate
(PMMA; Artefill, Suneva Medical, San Diego, CA, USA).
Although not FDA approved for facial aesthetics, silicone
is used “off-label” for cosmetic purposes such as the
treatment of acne scars or facial augmentation.

Chemical peels induce skin injury with subsequent
re-epithelialisation that ultimately improves the skin
appearance by improving texture, pigmentation and
tone. Peels penetrate different depths of the epidermis
and/or dermis depending on the chemical composition,
concentration and/ or length of time applied to exposed
skin. Superficial peels [e.g. glycolic acid (GA) and
salicylic acid (SA)] are used as adjunct therapy for
acne treatment to increase the penetration of topical
agents, improve post-inflammatory hyperpigmentation
and reduce the appearance of superficial scarring.®!!
Depending on concentration, trichloroacetic acid (TCA)
peels can be superficial or medium in depth and are
effective for treating photodamage (including actinic
damage), melasma and acne scarring. Combination peels
such as Jessner’s solution, Monheit’s combination and
Brody’s combination can be used for deeper penetration
to help improve the appearance and texture of more
advanced rhytides."!

Office-based, minimally invasive procedures are usually
performed safely and effectively. However, even with
pristine techniques, there are associated complications
that are important to recognize and understand the
causes in order to prevent their occurrence or provide
appropriate treatment.

BOTULINUM NEUROTOXIN

The various BoNTs produced from isolated Clostridium
botulismbacteria work to induce muscle paralysis through
inhibition of acetylcholine release at the neuromuscular
junction.! Each formulation of the available neurotoxins
has a different mechanism to induce muscle paralysis,
which is utilised for both cosmetic and/or therapeutic
benefits [Table 1]. Many studies have documented the

efficacy and safety of neurotoxins for aesthetic purposes,
specifically for the reduction of glabellar, forehead,
periocular and perioral lines.*

Serious adverse events (SAEs) reported to the FDA of
BoNTA for both therapeutic and cosmetic uses over a
13.5-year time period and non-SAEs over a 1-year time
period were analysed in an extensive review.['® There
were no reported deaths from cosmetic use of BONTA,
and of the 36 reported SAEs, 30 were cited as possible
complications of the FDA-approved label while the other
6 reports were deemed unrelated to the drug treatment.
Commonly reported non-SAEs included lack of effect,
injection site reaction and ptosis. Therapeutic uses had
more SAEs, including 28 deaths, most likely a result of
the larger doses required for therapeutic use and the
underlying disease state of patients requiring treatment.
An earlier meta-analysis of randomised controlled
trials for therapeutic uses of BONTA substantiated the
long-term safety profile.*! Despite the lack of reported
SAEs for dermatological use, all neuromodulators have
an FDA-mandated black box warning indicating the
potential for distant spread resulting in swallowing or
breathing difficulties and the risk of death.

More common complications of BoNT injection
include local reactions such as bleeding, pain, oedema,
erythema and ecchymosis at the injection site, all of
which can be significantly reduced through proper
technique, knowledge of facial anatomy, and physician
education and training.'” It is important to inform
every patient that despite pristine injection technique,
a large majority of patients will have bruising due to
individual variability of facial veins and wound healing.
Injection site pain is also highly variable and dependent
on individual sensitivity, but can be minimised through
use of small-gauge needles (e.g. 30 or 32), insertion of the
needle through the pilosebaceous unit and pinching the
skin before injection."®"] A good trick is to tap or vibrate
the non-injection hand/index finger on the patient’s
skin, nearby the injection site, to “fool” them into feeling
the vibration rather than the injection. Pre-treatment
with topical anaesthetic (e.g. 2.5%/2.5% lidocaine/
prilocaine or 30% lidocaine) and the use of ice or cold
gauze compresses before and after injection can be
utilised in more anxious patients and has been reported
to significantly decrease injection pain in trials.[*2!

Injection site ecchymosis reportedly occurs in less than
1% of all injections and can be reduced by avoidance
of medications with anticoagulant properties [e.g.
aspirin and nonsteroidal anti-inflammatory drugs
(NSAIDs)], herbal supplements (e.g. vitamin E, gingko,
kava), smoking and alcohol for 7-10 days before the
procedure.>%! Cold compresses and direct firm pressure
immediately after injection can also mitigate the risk
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Table 1: Approved botulinum toxins for cosmetic usage in the United States

Brand name Trade name Year of approval Approved indications Components in vial Dilutions and Approximate
(cosmetic) recommend dose” cost/vial
Botox OnabotulinumtoxinA 2002 Glabellar lines OnabotulinumtoxinA (50 4 U/0.1 mit 50 U: $289
Cosmetic® or 100 U), human albumin,  Total: 20 U/0.5 ml 100 U: $525
sodium chloride

Dysport® AbobotulinumtoxinA 2009 Glabellar lines, AbobotulinumtoxinA (300 10 U/0.08 ml¥ 300 U: $475
cervical dystonia U), human albumin, lactose  Total: 50 U/0.4 ml

Xeomin® IncobotulinumtoxinA 2011 Glabellar lines, IncobotulinumtoxinA (50 4 U/0.1 mit 50 U: $212.50
blepharospasm, or 100 U), human albumin,  Total: 20 U/0.5 ml 100 U: $425

cervical dystonia

sucrose

*Total dosage for correction of glabellar lines. tFora 100 U vial, 2.5 ml is added to achieve this dosage; for a 50 U vial, 1.25 ml is added. *When

reconstituted with 2.5 ml for a 300 U vial.

of post-injection bruising. Even with the use of proper
technique and careful patient selection, the periocular,
perioral and lid margins, composed of thin skin with
superficial vessels, are very prone to ecchymosis. Up
to 25% of patients have demonstrated bruising after
receiving treatment of the crow’s feet (periocular) with
BoNTA-ONA.? Similar rates occurred in the placebo
group, implying that the ecchymosis resulted from the
injection rather than the toxin itself.

Those patients who desire a form of prevention for
bruising can be treated pre-operatively with herbal
remedies such as Arnica montanta and/or Bromelain,
which have been shown to reduce bruising and swelling
by both small clinical trials and anecdotally.”?! These
products are available in over-the-counter regimens
such as Bruiseguard MD, which combines a Bromelain
complex and A. montana in an easy-to-follow 7-day
treatment plan.**! Topical preparations of vitamin K and
C are reported to be beneficial, but data are limited to
suggest a clear-cut advantage.

Generalised reactions including nausea, malaise, flu-like
symptoms and cutaneous eruptions may result from
diffusion of neurotoxin into the systemic circulation, and
are treated supportively based on symptoms. Systemic
reactions are considered hypersensitivity to BONT or
one of the components (i.e. albumin or lactose) in the
suspension. Allergies are rare, but case reports of fixed
drug eruption, localised anaphylactic reaction of the leg,
and development of sarcoidal nodules from antigenic
stimulation following injection have been reported.**!
One fatal case of anaphylaxis was reported from a
BoNTA-ONA-lidocaine mixture for therapeutic uses;
however, there are no reports of anaphylaxis for cosmetic
purposes.t

Headaches were the most frequently reported adverse
eventin the initial trials of BONTA-ONA for the treatment
of glabellar lines (BONTA-ONA, 15.3% vs. placebo,
15.0%; BoNTA-ONA, 11% vs. placebo, 20%), which is
most likely a result of the injection technique and not the
drug itself.*®! A case report of five patients receiving

BoNT treatment for cosmetic purposes described
severe and debilitating headaches that resolved with
appropriate therapy and were postulated to occur
from either the microtrauma of needle penetration
into the periosteum or toxin-induced muscle spasm.?!
Fortunately, headaches are usually mild and require no
specific treatment.

Muscle paralysis/weakness is the ultimate goal of
cosmetic uses of BONT, but can also lead to an unintended
effect on neighbouring muscles through local diffusion of
up to 3 cm in diameter from the injection point.*> Local
diffusion of the toxin from the procerus and corrugator
supercilii muscles to the levator palpebrae superioris
through the orbital septum can result in lid ptosis and
diplopia.? The BONTA-ONA package insert reports that
blepharoptosis occurred in 3% of 405 individuals, while
another large multicenter study reported that 5.4% of 264
patients experienced this complication when treated for
glabellar lines with 20 units.**!

As described, unwanted paralysis/weakness of
neighbouring muscles can result in blepharoptosis;
however, midbrow ptosis is, in the author’s opinion, more
common and underreported in trials and clinical practice.
More of a consequence then a complication, high-dose
treatment of the eyebrow depressors (orbicularis oculi,
depressor supercilii, procerus and corrugator muscles)
with concurrent high-dose treatment of the mid-frontalis
may subsequently lower the midbrow and cause
elevation of the lateral eyebrow (spock effect). This may
be prevented by injecting small doses of BONTA lateral
to the temporal fusion lines above the lateral eyebrow at
the initial visit. Lateral eyebrow ptosis has been reported
in 5% of 183 patients undergoing treatment for periocular
lines (crow’s feet) in an early dose finding study with
BoNTA-ONA. .1 Unfortunately, in the literature, there is
little mention regarding the incidence of lateral eyebrow
elevation from overzealous eyebrow depressors and/ or
mid-frontalis treatment.

When injecting into or around the lip, there is high
potential for lip ptosis, as many muscles of facial
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