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Abstract The relatively nascent field of cosmetic dermatol-
ogy has seen a rapid rise in the number of products and
procedures used to restore and enhance appearance.
Millions of Americans undergo nonsurgical cosmetic pro-
cedures every year in the United States. The constant evo-
lution of cosmetic dermatology introduces issues of safety
and efficacy, as many of the innovative products and proce-
dures have yet to endure the test of time. Practitioners who
perform cosmetic procedures will benefit from recognizing
the evidence to support the safety and efficacy of current
trends in cosmetic dermatology. This article updates derma-
tologists on the epidemiology of cosmetic procedures in the
United States, reviews recent research studying the motiva-
tions of the growing numbers of cosmetic patients, and
briefly reviews the safety and efficacy of some of the most
popular new nonsurgical cosmetic procedures.
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Introduction

The demand for cosmetic procedures has burgeoned in the
United States during the past decade (Fig. 1). In 2010,
Americans spent nearly $10.7 billion on a total of 9.3

million elective surgical and nonsurgical procedures, an
almost fivefold increase from 1997 [1]. Although thousands
of patients sought surgical cosmetic procedures, such as
breast augmentation (n0318,123), liposuction (n0
289,016), blepharoplasty (n0152,123), abdominoplasty
(n0144,929), and breast reduction (n0138,152), millions
more underwent nonsurgical cosmetic enhancement [1].
According to the American Society for Aesthetic Plastic
Surgeons, the top five nonsurgical cosmetic procedures in
2010 were injection of Botulinum toxin type A (BoNT) (n0
2,437,165), hyaluronic acid injection (n01,315,121), laser
hair removal (n0936,270), laser skin resurfacing (n0
562,706), and chemical peels (n0493,896). These statistics
likely underestimate the true number of elective cosmetic
procedures, since the ASAPS statistics do not account for
cosmetic procedures performed by specialists outside of
dermatology, otolaryngology, and plastic surgery or for pro-
cedures performed by nonphysician clinicians (physician
assistants, nurse practitioners, etc.) [2].

Americans from various demographic groups seek elec-
tive cosmetic procedures. Women account for 92% (n08.6
million) of all cosmetic procedures performed in the United
States, and although men undergo a comparatively lower
number of procedures, there has been an 88% increase in
volume of cosmetic procedures for males since 1997.
Among all ethnicities, whites seek an overwhelming major-
ity (81%) of all cosmetic services. According to the 2010
Census, whites are 72.4% of the American population, and
are therefore overrepresented in the population of those
seeking cosmetic rejuvenation [3]. People from a wide range
of ages seek cosmetic procedures. Growing numbers of
young people seek to correct or prevent early signs of aging
[4]. In fact, 44% (over 4 million) of the total number of
patients that received elective cosmetic procedures were
between the ages of 35 and 50. Age groups from 19 to
34 years and 51 to 60 years accounted for 20% and 28%
of cosmetic procedures, respectively [1].
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Dermatology figures prominently among the specialties
delivering cosmetic procedures. When treatment of skin
cancers is taken into account, data from the Center for
Medicare and Medicaid Services illustrate that dermatolo-
gists perform more surgical, laser, and cosmetic procedures
than any other specialty [5]. In response to the growing
demand for cosmetic procedures, many dermatology pro-
grams have incorporated cosmetic topics into their resident
curricula. Based on a survey taken in 2009, residents report
greater exposure to cadavers and live demonstrations of
cosmetic procedures [6]. Dermatology residents are also
performing chemical denervation and injecting soft tissue
fillers at a level that exceeds “significant exposure” required
by the Accreditation Council for Graduate Medical Educa-
tion (ACGME) and Residency Review Committee (RRC).
However, dermatology resident exposure to tumescent lipo-
suction, ambulatory phlebectomy, rhytidectomy, and bleph-
aroplasty remains limited. The American Society for
Dermatologic Surgery (ASDS) has over 5000 active mem-
bers, another indication that cosmetic dermatology is firmly
established within the specialty.

The field of cosmetic dermatology continues to evolve
rapidly. This article updates dermatologists on trends within
cosmetic dermatology, including current research investigat-
ing the motivations of patients seeking cosmetic procedures,
the latest data on patient safety, and briefly reviews new
procedures and technologies.

Factors Influencing Pursuit of Cosmetic Procedures

A number of factors contribute to the increased popu-
larity of cosmetic procedures. First, some may feel pressure to
maintain a youthful appearance in the work environment.
Workplace prejudice based on physical appearance and

attractiveness is a known entity, and one study found that
employers believe that attractive workers contribute to the
success of their companies [7]. Beauty also impacts one’s
levels of compensation. Biddle and Hammermesh [8] demon-
strated that there is a direct correlation between salary and
attractiveness. In their model, “plain people” earned less than
“average-looking people”, who earned less than those consid-
ered “good-looking”. When multiple empirical analyses were
combined, it was clearly demonstrated that wages of people
with below-average looks were lower than those of average-
looking workers, the 5–10% “plainness penalty”. Second, the
growing importance of physical appearance in contemporary
Western culture has served to normalize the pursuit of
appearance-enhancing behaviors [9]. Other important factors
that have facilitated this cosmetic surgery explosion include
higher disposable income (particularly of the Baby Boomers),
advances in surgical procedures, and lower cost of treatments
[10, 11]. Media coverage of cosmetic surgery and reality
television programs focusing on cosmetic surgery also raise
public awareness and encourage cultural acceptance of such
procedures [12, 13].

Psychosocial factors, such as body image, teasing history,
and self-esteem, may also motivate patients to seek cosmetic
surgery [14, 15]. Whether these cosmetic interventions sig-
nificantly improve mental health outcomes such as body
image and self-esteem has been debated [16–18]. Subopti-
mal methodology of current studies limits our ability to
evaluate the impact of cosmetic procedures on psychosocial
status of patients [19].

Although each patient’s motivation for desiring en-
hancement of their appearance may be different, practi-
tioners must be aware of patients with body dysmorphic
disorder (BDD), a pathologic preoccupation with a non-
existent or minimal flaw in appearance. Nonpsychiatric
treatments are generally not considered beneficial for
these patients. A delay in diagnosis can lead to a delay
in definitive treatment, numerous unnecessary and po-
tentially harmful procedures, and legal proceedings
against dermatologists [20]. Over the past decade, a
number of studies have investigated the rate of BDD
among patients who present for cosmetic surgery. Meth-
odologically rigorous national and international studies
report rates of 3.2–16.6% in cosmetic surgery samples
[2]. In a study of 300 dermatology patients in Brazil,
the prevalence of BDD was more than twice as high in
cosmetic dermatology patients (14%) when compared to
general dermatology patients (6.7%) [20]. Conrado et al.
[20] argue that broader access to less invasive proce-
dures may have a positive correlation with BDD symp-
toms and behaviors. Undoubtedly, the cosmetic
dermatologist is primed to encounter patients with this
psychiatric issue, and identifying BDD in patients will
allow for referral to appropriate mental health

Fig. 1 Total number of cosmetic procedures in the United States by
year
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professionals rather than performing procedures that
may be harmful or unnecessary.

Safety

As the armamentarium of products and devices that enhance
appearance continues to grow, dermatologists who perform
cosmetic procedures must take precautions to protect patient
safety. Between 44,000 and 98,000 Americans die each year
as a result of medical errors [21]. Fortunately, there is a
wealth of literature to demonstrate that office procedures
performed under local anesthesia are very safe, and the
complication rate for dermatologists that perform these pro-
cedures is as low as <0.5% [22•]. In a 7-year period, more
than half of the 31 deaths that occurred during office-based
surgery in Florida were due to cosmetic procedures per-
formed by plastic surgeons under general anesthesia, the
majority of which were liposuction (67%) [23]. These same
data support the notion that liposuction performed with
tumescent anesthesia alone is associated with a very low
incidence of adverse events.

Wrong site surgery is the most common reason for mal-
practice cases against Mohs surgeons [24]. Although wrong
site surgery is less likely with cosmetic procedures, adher-
ence to the Joint Commission Universal Protocol optimizes
patient safety. This protocol entails 1) preoperative verifica-
tion of relevant documents, 2) marking the surgical site(s) in
the preoperative area with patient confirmation, and 3)
performing a “time out” with team members before begin-
ning the procedure [25]. Strict implementation of this pro-
tocol in a high-volume dermatologic surgery practice has
eliminated sentinel events such as wrong site surgery or
wrong procedure [26•].

The wide spectrum of interventions in cosmetic derma-
tology introduces patients to many products and devices that
may or may not be approved by the US Food and Drug
Administration (FDA). As part of its safety surveillance
efforts, the FDA relies primarily on 1) reports submitted
to the Agency by health professionals or patients who
suspect drugs and medical devices to be associated with
serious problems, 2) case reports published in the med-
ical literature, and 3) results of post-approval and other
clinical studies when they are performed (FDA 2011).
There have been no cosmetic drug or device recalls in
the past 3 years [27]. Additionally, a provision to the
federal Food, Drug, and Cosmetic Act, the Moderniza-
tion Act of 1997, allows any legally marketed, FDA-
approved device to be prescribed or administered for
any condition within a doctor-patient relationship [28].
This act has paved the way for dermatologists to use
cosmetic products in an “off-label” manner, such as the

off-label injection of BoNT into muscles of the lower
face. Although many off-label procedures are safe and
effective, patients must be aware of the off-label use before
treatment.

The rapid growth of advertisements and marketing of
cosmetic procedures raises potential ethical concerns and
patient safety issues. An increasing number of cosmetic
physicians market their practices through websites and so-
cial media networks [29]. Although social media and the
Interne can provide useful education to patients about the
risks and benefits of particular procedures, some websites
may present patients with misleading information that cre-
ates unrealistic expectations about outcomes and the cost of
cosmetic products and procedures. This debate regarding the
ethics of marketing cosmetic services has been discussed in
detail elsewhere [30•]. Regardless of one’s marketing strat-
egy, it is essential to recognize that as print and website
advertising become more commonplace to promote one’s
practice, patient advertisements must not be biased or mis-
represent the risks associated with particular drugs, devices,
or procedures [31].

Cosmetic Procedures

Although numerous innovative cosmetic products and pro-
cedures have emerged recently, it is beyond the scope of this
article to review them in detail. Many of these new products
and procedures lack rigorous scientific testing to prove
efficacy, and readers are encouraged to study these innova-
tive products and procedures before offering them to
patients. Table 1 summarizes these emerging treatments.
BoNT, soft tissue fillers (STFs), laser therapy, and sclero-
therapy have become the cornerstones of cosmetic derma-
tology, and their use has seen a precipitous rise over the past
decade [1, 4]. The remainder of this article addresses trends
in the application and safety of these four well-studied
cosmetic treatments.

Chemodenervation

BoNT is produced by the bacteria Clostridium botuli-
num and causes flaccid paralysis of target muscles by
inhibiting acetylcholine release at the neuromuscular
junction. The FDA has approved three different formu-
lations of botulinum toxin type A: OnabotulinumtoxinA
(Botox; Allergan Inc., Irvine, CA), AbobotulinumtoxinA
(Dysport; Medicis Pharmaceutical Corp., Scottsdale,
AZ), and the recently approved IncobotulinumtoxinA
(Xeomin; Merz Pharmaceuticals, Frankfurt, Germany).
Each formulation has the same mechanism of action
but each has unique properties. For example, both
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OnabotulinumtoxinA and AbobotulinumtoxinA must be
refrigerated during transportation and storage before di-
lution. On the other hand, IncobotulinumtoxinA may be
stored at room temperature. Unit equivalence between
products may also vary, and it seems that the most
currently accepted dose conversion ratio for Abobotuli-
numtoxinA to OnabotulinumtoxinA is 2–3:1 (Allergan
Inc., Irvine, CA) [32, 33].

Emerging Trends and Safety Considerations

Expanding the Anatomic Sites for BoNT

Currently, BoNT’s only FDA-approved cosmetic indication
is for glabellar lines. However, many practitioners routinely

inject BoNT into many other areas on the face. For example,
BoNT injections are now commonly used to lift the brow,
widen the eyes, and change the shape of the jaw line [34•].

Injection of BoNT to different areas may cause undesir-
able paralysis of muscles. Brow ptosis and blepharoptosis
are two of the more severe adverse events associated with
chemodenervation in the upper face, and they were found to
occur at a rate of 11% in a large case series [35]. Unwanted
diffusion of the neurotoxin to the frontalis causes brow
ptosis, and inadvertent diffusion through the orbital septum
can cause a flaccid paralysis of the levator palpebrae supe-
rioris muscle, resulting in blepharoptosis [34•, 36]. Compli-
cations of chemodenervation of the lower face include
mouth incompetence, drooling, asymmetry, the inability to
purse the lips, and difficulties in speech [34•]. Injections

Table 1 Other cosmetic prod-
ucts and procedures Product/

procedure
Effects Evidence of efficacy Potential risks/pitfalls

Bimatoprost
0.03%
solution

Synthetic prostaglandin
analogue

Demonstrated to be
effective at enhancing
eyelash growth in adults
in a well-designed study
[88]

Periocular
hyperpigmentation has
been reported [89]Used for glaucoma

treatment since 2001 Theoretical risk of iris
pigment changesAssociated with longer,

thicker, darker eyelashes

Cryolipolysis Noninvasive method of fat
cell destruction

In porcine and human
studies, has shown
significant decrease in
subcutaneous fat layer
without damaging
overlying skin [90]

Larger studies need to be
performed in order to
better characterize its
mechanism of action

Takes advantage of fat cells
being more sensitive to
cold temperature than
other cells

Patients with fat bulges
(“love handles”) may be
best candidates

Obese patients and those
with skin laxity will
likely not benefit

Laser
liposuction

Photothermal energy from
laser “melts” fat to assist
and enhance
conventional tumescent
liposuction

Some reports of improved
collagen deposition and
skin contraction [91]

Quality double-blinded,
placebo-controlled stud-
ies yet to be performed
[92]

Photodynamic
therapy

Improved photoaged skin
via enhanced collagen
remodeling and
production [93]

Small randomized studies
on photoaged skin have
shown success [94]

Many variables can affect
the clinical outcome (eg,
wavelength of light,
sensitizer, dose,
incubation, etc.) [94]

Radiofrequency
(RF)

Noninvasive, nonablative
RF device that delivers
monopolar energy in the
form of an electric
current to generate heat
in tissue [95]

Reports of tightening of
facial skin and
improvement in body
shape [96]

Most patients develop
erythema

Thought to tighten tissue

Effects are subtle and some
patients may not respond

Larger studies must be
performed to establish
safety and efficacy

High-intensity
focused
ultrasound
therapy

Focused ultrasound
concentrated in a defined
subcutaneous area to
produce fat lysis or skin
tightening, while limiting
damage to peripheral
structures [97]

Rater-blinded prospective
study has shown success
for facial and neck
tightening [98]

Intraoperative pain may be
significant

Dysesthesia and
ecchymosis have been
reported [99]

Larger studies must be
performed to establish
safety and efficacy
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directly into the orbicularis oris or mental fold or those
too close to the mouth can result in these adverse events
[34•].

An understanding of periorbital anatomy and proper
technique will lower the incidence of brow ptosis and ble-
pharoptosis [36]. The rate of ptosis appears to be influenced
by the skill and experience of the injector [34•, 36]. In order
to avoid brow ptosis, Carruthers and colleagues suggest
preinjection of the brow depressors and injecting the glabel-
la and forehead in separate treatment sessions (SORT level
C evidence) [34•, 37]. Blepharoptosis can be avoided by the
use of higher concentrations and smaller volumes, with
careful placement of the toxin 1 cm above the bony orbital
rim and 1.5 cm lateral to the lateral canthus (SORT level C
evidence) [34•]. It is also important to advise patients to
avoid manipulation of the treated area for several hours
following injection [34•]. Blepharoptosis can be managed
with α-adrenergic agonist (apraclonidine 0.5% or phenyl-
ephrine hydrochloride 2.5%) ophthalmic drops twice a day
to the affected side (SORT level C evidence) [36]. Compli-
cations associated with chemodenervation of the lower face
can be avoided by the use of small doses of neurotoxin
injected superficially and symmetrically [34•].

Topical BoNT for Patients with Needle Phobia

Injection of BoNT remains unattractive to certain patients
who fear needles. Additionally, misplaced injections can
result in unwanted effects in adjacent facial areas. A recent,
double-blind, placebo-controlled, split-face randomized trial
investigated the effects of topical BoNT on lateral canthal
lines (LCLs) [38•]. This gel was applied under occlusion for
30 min and subjects demonstrated statistically significant
greater improvement in LCLs than placebo patients (P<
0.0001). Equally as important, there was no significant
difference in the severity or frequency of adverse events
between treatment and placebo groups [38•]. Additional
studies will be necessary to compare the efficacy of topical
to injectable BoNT.

BoNT to Minimize Scarring After Scalpel-Based Surgery

There has been some interest in the use of BoNT as an
adjunct in surgical interventions. It has been hypothesized
that muscle relaxation induced by chemodenervation
decreases the tension on the apposed edges to minimize scar
formation [39]. A prospective, blinded, placebo-controlled
study did show a statistically significant improvement in
cosmesis and healing when toxin was injected into forehead
musculature after wound repair from laceration or tumor
extirpation [40]. Chemical denervation as a supplement to
surgical scar revision has also been published [41], although
the benefits of this have been challenged [42]. Additional

studies in different regions of the face will help to validate
whether paralysis of muscles of facial expression, which
insert directly into the overlying dermis, improves appearance
of scars.

Soft Tissue Fillers

Over 1 million STFs were injected in each of the past 2 years
[1]. According to the FDA website, there are close to 20
FDA-approved fillers for wrinkles [43]. The most common-
ly used STFs are volumizers such as hyaluronic acid (HA)
and biostimulators such as calcium hydroxylapatite and
poly-L-lactic acid (PLLA) [44].

Emerging Trends

A Paradigm Shift from “Filling” Wrinkles to Restoring
Volume and Youthful Proportions

The conceptual strategy for injection of STFs has evolved
considerably in recent years. Initially, lines and wrinkles,
such as the melolabial folds, were “filled” with product such
as collagen. With increasing knowledge of facial anatomy
(particularly an appreciation for the underlying facial fat
pads) and a better understanding of processes leading facial
aging, STF injection techniques have been revolutionized
[45•]. Rather than simply filling wrinkles, injection of STFs
now aims to restore youthful proportions and global volume
of the face. Fitzgerald and Vleggaar [46•] elegantly review
this conceptual change with their approach to volume res-
toration with PLLA.

Minimizing Pain with Injection

In order to lessen the pain experienced during STF injection,
recent research has examined the effects of premixing STFs
with lidocaine [47, 48]. These recent studies show that
adding lidocaine to STFs decreases pain with injection
without any difference in aesthetic results and/or the inci-
dence of adverse events.

Injection of STFs to Novel Anatomic Locations and Novel
Indications

Practitioners use STFs to rejuvenate a growing number of
anatomic locations and for volume restoration associated
with different medical conditions. Various STFs may be
used for nonfacial volumization, such as the hands [49,
50], and products such as PLLA have also been used on
the chest [51]. Fillers such as HA can be injected into areas
of age-related volume loss in the lips [52] and nasojugal
grooves (tear troughs) [53]. HIV lipoatrophy and midface

8 Curr Derm Rep (2012) 1:4–13



volume loss associated with aging may be corrected with
STFs [54]. Finally, depressed scars from acne and varicella
may also be treated with STFs [55].

Safety Considerations

Vascular Compromise

Vascular compromise is one of the most dreaded complica-
tions of STF injection. Vascular compromise occurs via two
mechanisms: direct arterial embolization or by venous oc-
clusion. The glabella is the classic location for skin necrosis
after injections. Patients with vascular compromise report
persistent, severe pain out of proportion to the procedure
and present with blanching or violaceous discoloration [32,
56]. Alar nasal skin necrosis has also been reported second-
ary to arterial embolization from STF injected into the
melolabial fold [57]. If this is suspected, the physician must
immediately stop the injection. This should be followed by
aspiration of the filler material, vigorous massage, and warm
compresses (SORT level C evidence) [32]. On should also
consider topical 2% nitroglycerine paste to improve blood
flow by vessel dilation (SORT level C evidence). In the case
of vascular compromise with hyaluronic acid fillers, hyal-
uronidase injection can dissolve the filler and restore blood
flow (SORT level C evidence). Any subsequent skin break-
down can be treated with topical antibiotics and conserva-
tive debridement [56]. Systemic antibiotics may be
necessary in more severe cases. In order to avoid vascular
compromise, use 27- to 32-gauge needles, injecting the filler
intradermally while withdrawing the needle, and use the
smallest volume possible in small, discrete aliquots (SORT
level C evidence) [56].

Nodules and Biofilms

Early-onset adverse events (3–14 days post-procedure) in-
clude inflammatory and noninflammatory nodularity [57].
Noninflammatory nodules often result from over-correction
with a dermal filler or poor filler placement and may disap-
pear within a few weeks [58•]. Instruct patients to gently
massage the area and offer reassurance. Hyaluronic acid
fillers dissolve with hyaluronidase, which can be injected
for unwanted noninflammatory nodules [57, 58•].

Inflammatory nodules are erythematous, fluctuant, and
painful. Granulomas and delayed inflammatory nodules
are now thought to be infections due to delayed activa-
tion of a biofilm [59]. Biofilms, a complex aggregation
of microorganisms marked by the excretion of an extra-
cellular protective, adhesive matrix, play an important
role in STF complications [45•, 58•]. They are often
difficult to culture and lead to increased antibiotic resis-
tance [45•, 58•].

Painful, erythematous nodules should be treated as infec-
tions and require immediate and aggressive attention. Inci-
sion and drainage is recommended to expel the infected
filler. The material should be sent for culture, but also
polymerase chain reaction (PCR) and fluorescent in-situ
hybridization (FISH) to identify the frequently elusive
infectious agent [44], [58•]. Antibiotic regimens include
2–6 weeks of clarithromycin 500 mg or minocycline
100 mg twice daily, with the length of treatment dependent
on the degree and duration of infection and whether the
infected implant was removed either with hyaluronidase or
surgically (SORT level C evidence) [59•]. The delayed
complications of persistent erythema and telangiectasias
secondary to STF placement may be treated with a
532-nm or 1064-nm laser [56].

In order to prevent the formation of a biofilm, it is
important to avoid bacterial contamination of the filler im-
plant. A formal sterile surgical preparation may prevent
contamination of the filler. There is debate about the use
of prophylactic antibiotics but it may be reasonable for
large-volume, permanent filler injections [60]. There is a2-
week period after filler placement when bacterial contami-
nation can lead to the development of a biofilm [60]. During
that time, needle injections near the implant, dental proce-
dures, facial trauma, and infections must be avoided to
decrease the risk of bacterial contamination and biofilm
formation [60].

Laser Therapy

Laser systems are versatile tools that allow treatment of a
broad range of cutaneous maladies. This article focuses the
discussion on fractional laser technology, which has prolif-
erated over the past 5 years. Fractional lasers attempt to
bridge the clinical results of full skin ablation with the safety
and minimal downtime of nonablative lasers. In its relative-
ly short history, fractional laser technology has progressed
rapidly, with nearly 30 commercially available fractional
systems on the market [61].

Fractional laser systems may best be classified into two
categories: nonablative fractional lasers (NAFL) and abla-
tive fractional lasers (AFL). AFLs create microscopic, non-
contiguous columns of thermal injury in the dermis,
surrounded by zones of nonspecific thermal damage and
normal tissue [62•]. NAFL therapy confines the thermal
injury to the papillary and upper reticular dermis while
sparing the epidermis [63]. Fractional technology allows
for faster healing, as unaffected skin cells quickly heal the
areas of nearby injured tissue [62•]. This leads to fibroblast
activation and synthesis of new collagen [63]. NAFLs are
associated with less post-operative recovery time and fewer
side effects, but require a higher number of treatments to

Curr Derm Rep (2012) 1:4–13 9



achieve the desired effect [64]. AFL therapy is more pow-
erful than NAFLs, requiring fewer treatments, and is
thought to have a lower adverse event rate than ablative,
nonfractionated lasers [64].

Emerging Trends

Fractional lasers have been used for the treatment of cuta-
neous signs of photoaging, such as rhytides, dyspigmenta-
tion, vascular changes, elastosis, and actinic keratoses.
Combining different laser and light systems may treat pho-
toaging even more effectively [65]. Fractional lasers can
also improve scarring that results from acne, surgery, and
trauma [66•, 67]. NAFLs have been shown to improve
surgical hypertrophic scars at a rate of 85% [68]. NAFLs
also offer promise to treat notoriously refractory skin issues
such as striae distensae [69] and melasma [70], although
some studies show the contrary [71]. Finally, stimulation of
hair growth is another avenue of investigation for fractional
laser therapy [72, 73].

Safety

Many adverse events with laser therapy are due to profes-
sional errors such as incorrect operation of the laser, incor-
rect indication, and poor patient selection [67, 74]. It is
recommended that laser skin resurfacing should only be
performed by highly trained medical doctors [74, 75].

Common Events

NAFL treatment is associated with a low complication rate
compared to other skin rejuvenation procedures [76]. Acnei-
form eruptions (1.8%), herpes simplex virus (HSV) out-
breaks, and erosions all occur infrequently. Pretreatment
with an antiviral therapy can significantly decrease the rate
of HSV reactivation (SORT level C evidence) [67, 71]. Post-
treatment acne and milia can be treated with tetracycline-
based antibiotics [77]. Similarly, AFLs also have a favorable
side effect profile when one body location is treated [64].
The complication rate of AFLs does appear to increase as
the treatment surface area increases [64].

Post-Inflammatory Hyperpigmentation

Although it occurs less frequently compared to nonfrac-
tional lasers, post-inflammatory hyperpigmentation can oc-
cur in 1–32% of patients undergoing fractional laser skin
resurfacing, especially in patients with darker skin types [67,
77]. Hyperpigmentation, the risk of blistering, and discom-
fort associated with the procedure can be reduced with the
use of a cooling device (SORT level C evidence) [70].

Fractional lasers in darker skin should use higher fluences,
lower density settings, and longer treatment intervals (SORT
level B evidence) [63, 77, 78].

Scarring

Hypertrophic scarring rarely complicates AFL skin resur-
facing; however, the neck is a well-recognized site for
scarring, along with the periorbital area, chest, and hands
[75, 77, 79]. This is thought to be secondary to excessive
ablation and thermal damage in relation to the relatively
small number of pilosebaceous units and poor vasculature
that are necessary for wound healing [67, 77]. This thin
skin may not be able to tolerate the energy or density
of microablative zones that are used on the face [80].
Scarring in the periorbital region can lead to ectropion
formation, which is more likely in those with a history
of eyelid surgery [77].

Sclerotherapy

Sclerotherapy is injection of a liquid or foam sclerosant that
interacts with a vessel wall, leading to a controlled throm-
bophlebitic reaction for the treatment of telangiectasias and
reticular veins [81]. In the United States, the only FDA-
approved sclerosants are sodium morrhuate, sodium tetra-
decyl sulphate, ethanolamine oleate, and polidocanol [82].
Other products such as iodine and chromate glycerin are
also used off-label for sclerotherapy. Appropriate sclerosant
selection and concentration are dictated by patient profile
and vessel diameter [82]. Proper patient selection is para-
mount, as treatment of superficial veins due to great saphe-
nous vein insufficiency leads to recurrence and patient
dissatisfaction [83].

Emerging Trends

Foam Sclerotherapy

Although foamed detergents have been used in sclerother-
apy for almost 70 years, there is an increasing amount of
data being published regarding this modality [84]. Foam
sclerotherapy is thought to be four times as effective as
liquid sclerotherapy, due to its greater viscosity and greater
surface area in contact with the endothelial lining of the
vessel [81, 84, 85]. Foam sclerosants require less total
volume and lower concentrations than those needed for an
equivalent effect with liquid sclerosants. The best outcomes
are seen in patients younger than 70 years of age, for
variceal diameters less than 5 mm, and tributary veins [84].
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Polidocanol

Polidocanol had been used for many years as a safe scle-
rosant but it only gained FDA approval in 2010. Its efficacy
is equal to sodium tetradecyl sulphate but is associated with
fewer complications [86].

Safety

Common Adverse Events

Sclerotherapy has a complication rate of 0.22% per session
with liquid sclerosant and 0.58% with foamed sclerosants
[87•]. Adverse events associated with sclerotherapy include
transient visual disturbances (0.25–0.3% with sclerosing
foam, 0.05%–0.07% with liquid sclerosant), deep and mus-
cular thrombosis (0.09% and 0.2% for liquid and foam
sclerosant, respectively), telangiectatic matting (2%–4%),
headaches, dizziness, hyperpigmentation, and anaphylaxis
[84, 87•]. The likelihood of each varies with the particular
choice of sclerosant. Intra-arterial injection is the most
feared complication and can cause skin or muscle necrosis
[87•].

Thromboembolic

There is a concern that foam sclerotherapy can lead to
paradoxical embolism from an occult patent foramen ovale,
a common condition in the general population, with an
incidence estimated at 27.3% [81]. There are a few cases
of transient ischemic attacks and stroke in the sclerotherapy
literature [87•]. The phenomenon is rare and currently there
is no recommendation to screen for patent foramen ovale in
the sclerotherapy patient population [81]. History of DVT or
thrombophilia is considered a relative contraindication to
sclerotherapy and necessitates the use of lower volumes
and concentrations of the chosen sclerosing agent [84].
Compression stockings are recommended to prevent throm-
boembolic complications. Post-intervention compression
stockings may also decrease the risk of hyperpigmentation,
thrombophlebitis, and irritation [84]. Low-molecular weight
heparin and oral anticoagulation may be indicated in select
cases [84, 87•].

Conclusions

The rapidly changing field of cosmetic dermatology
requires practitioners to remain abreast of current trends.
Although early evidence suggests that many of these
innovate trends are relatively safe and efficacious, careful
patient selection, deep understanding of the relevant anat-
omy, proper technique, and patient education are of the

utmost importance in order to decrease the incidence of
adverse events.

Disclosure J.F. Sobanko is a paid member of the advisory board for a
scar-mitigating agent for Allergan, Inc. S. Imadojemu: none. C.J.
Miller has received honoraria from and had travel expenses for lectures
covered by the West Virginia Dermatological Society.
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