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Abstract

A thorough knowledge of non-surgical procedures (laser, peelings, injections,
threads) and surgical procedures (combined surgeries and skin grafts), includ-
ing contraindications and potential risks and side effects, (e.g. infection, hypopig-
mentation, hyperpigmentation, and scarring) is essential to be able to reduce their
incidence and ensure the patient receives the most benefit from the procedure.
Individuals with darker skin and of high Fitzpatrick phototype are at higher risk of
dyschromias, notably melasma and post-inflammatory hyperpigmentation, which
may be treated using aesthetic procedures but may also arise as a complication of
some procedures. A group of experts in cosmetic surgery and dermatology reviewed
the published literature and discussed recommendations for optimizing outcomes
with practical advice on supportive skincare before, during and after non-surgical or
surgical procedures. A broad-spectrum sunscreen with a high sun protection factor
against UVB and high protection against UVA, especially long UVA, is essential for
all treatment modalities for the prevention and potential improvement of pigmenta-
tion disorders. Supportive skin care management to prepare, cleanse and protect the
skin and post-procedure skin care with healing and anti-inflammatory ingredients
are recommended to speed up regeneration and wound healing whilst minimizing
scarring and downtime. Additionally, adjunctive skin care to procedures with anti-
oxidant, anti-ageing and lightening properties may enhance skin benefits.

INTRODUCTION

Aesthetic procedures may be performed for therapeutic or
cosmetic reasons, for example skin ageing, acne scars, pig-
mentation disorders and rosacea, in an attempt to improve
self-esteem.’ Recent surveys have shown that the fastest grow-
ing demand for aesthetic treatments is from Millennials (born
between 1982 and 2000) and from men.? Practitioners should
be aware of social media-induced dissatisfaction with appear-
ance or dysmorphia to know how to manage these patients.’
Aesthetic surgeons should consider psychological aspects and
the influence of sociocultural factors on the interest and ac-
ceptance of cosmetic surgery, especially in young women.*

To obtain maximal benefit from a procedure and man-
age patient expectations, understanding the skin type, skin

© 2023 European Academy of Dermatology and Venereology.

phototype and extent of issues that need correcting (e.g.
Glogau scale), as well as clinical and psychosocial needs, is
required.” Also, in the pre-operative consultation, patients
undergoing surgery should be informed about the size and
position of the expected scar and individual factors that may
influence healing.®

Supportive skin care management can help protect
the skin barrier, control inflammation and enhance nat-
ural healing and final outcome, which can influence the
success of a surgical or nonsurgical aesthetic procedure.’”
Supportive skin care to prepare, cleanse and protect the
skin and optimize treatment outcomes, patient satisfac-
tion, wound healing and scar management should ensure
the patient receives the most benefit from the procedure
whilst minimizing the downtime period and preventing
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complications. Thorough knowledge of potential risks and
side effects (e.g., infection, hypopigmentation, hyperpig-
mentation, and scarring), and proper use of appropriate
safety devices will reduce their incidence and optimize
their management should they occur.’ Dyschromias,
notably melasma and post-inflammatory hyperpigmen-
tation (PIH), are common reasons for aesthetic consulta-
tion, especially for darker skin colour or high Fitzpatrick
phototype (FPT IV to VI) and, paradoxically, may even
be caused by aesthetic procedures performed by poorly
trained physicians.®’

The objective of this review was to provide an overview
of existing literature and provide expert recommendations
to optimize outcomes and prevent complications of non-
surgical and surgical procedures with practical tips on sup-
portive skin care.

SEARCH STRATEGY

Following the advisory board initiated by the International
Society of Reconstructive and Aesthetic Dermatology ex-
perts, recommendations were discussed and validated in
June 2021 by international experts from eight countries
who formulated important clinical questions on the man-
agement of non-surgical (lasers, peelings, injections and
threads) and surgical aesthetic procedures (combined sur-
geries and skin grafts) and supportive skin care. A litera-
ture search, using PubMed as the primary search engine
and Google Scholar as a secondary source, retrieved evi-
dence from recently published literature to form the basis
of the discussions.

PART 1: NON-SURGICAL
PROCEDURES

Generally, all patients should be advised to continually use
daily broad-spectrum (UVB/UVA) high-factor photopro-
tection to prevent skin damage.'® The sun protection fac-
tor (SPF) of a sunscreen is a universal quantitative index
of protection against sunburn from UVB, but UVA, espe-
cially long-wave UVA (UVAI; 340-400nm) is known to
play an important role in pigmentation, photoageing, skin
cancer, DNA damage and photodermatoses.'’ The formu-
lation recommended will depend on the type of procedure
and the skin phototype of the patient (evaluated using the
FPT classification or by colourimetry measurements of
individual typology angle)."" Avoidance of sun exposure
(UVB, UVA, visible light) and adequate daily application
of broad-spectrum UVB photoprotection (SPF 50+) with a
high UVA-protection factor (SPF/UVA-PF ratio of <3; ac-
cording to local regulations UVA logo or PA++++) both be-
fore and after the procedures is essential for all treatment
modalities to optimize results for the prevention and po-
tential improvement or limiting recurrences of pigmenta-
tion disorders (see Table 1).

Expert recommendations and practical recommenda-
tions for different types of non-surgical procedures are de-
scribed below and the preparation and supportive skin care
(e.g. broad-spectrum photoprotection, prophylactic anti-
herpetic treatment, cleansing with physiological pH micel-
lar water, anaesthesia, and disinfectants) are summarized in
Tables 1 and 2. The invasiveness of the procedure will influ-
ence the recovery time, as indicated in a recent publication
proposing an algorithm on the time required for skin barrier
repair before corrective makeup can be used."

Laser

Non-ablative lasers target collagen, water, blood vessels and
pigment within the skin, and may be used for pigmented
lesions (e.g. ephelides, solar lentigines) and PIH, vascular
anomalies and tattoo removal, whilst ablative lasers vapor-
ize tissues, modulating scar tissue.

Any laser therapy should be planned carefully, especially
in the treatment of patients with darker skin types as they
are at greater risk for laser energy absorption by melanin,
PIH, and loss of pigment due to laser effects on melanin pro-
duction leading to hypopigmentation.

Ablative fractional resurfacing techniques

Ablative fractional resurfacing techniques using, for ex-
ample, carbon dioxide (CO,) lasers, and erbium yttrium
aluminium garnet (Er:YAG) are mainly used to treat sun-
damaged skin and improve marked wrinkles, scars and rhi-
nophyma, as well as remove lesions, such as epidermal nevi
and seborrheic keratosis.”® Small islands of healthy skin are
left between the microthermal zones by the use of fractional
lasers and these result in faster healing and fewer side effects.
Ablation should be accompanied by photocoagulation
to avoid bleeding. Oedema can persist for up to 48h after
ablative techniques and infection is a potential risk until
the epidermis has healed. After the procedure, small scabs/
crusts form on the microscopic wounds giving the skin a
dry, brownish appearance which peels after around 10 days,
whilst erythema can persist for several days to several weeks.
Reducing the laser-associated tissue ablation depth and de-
gree of thermal necrosis, using single-pass CO, laser skin re-
surfacing, can reduce the incidence of prolonged erythema
and dyschromia in individuals of skin FPT I-VL.'
Pre-procedure, peri-procedure, and post-procedure
supportive skin care are summarized in Table 1. Topical
agents (thermal spring water, conjugated linolenic acid,
vitamin C/vitamin E/ferulic acid serum, tripeptide/hexa-
peptide products, growth factor serum and gel, recom-
binant human epidermal growth factor ointment and
gel, mesenchymal stem cell extract cream and serum,
silicone-based gel, and microparticulate [1-3, 1-6 beta-
glucan] gel) have been used following laser treatments
for improved recovery and cosmesis."” Immediately
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POST-PROCEDURE SUPPORTIVE SKIN CARE

TABLE 1

Non-surgical

Pre-procedure
prepares the skin before treatment

Apply broad-spectrum high-protection factor

procedures sunscreen® for at least a month prior to the
involving procedure

large The skin must not be tanned at the time of
surfaces of treatment for vascular laser procedures,
skin laser tattoo removal, laser pigmentation

Localized non-

removal, laser hair removal

For ablative fractional resurfacing techniques,
anti-viral treatment should be started the
day before treatment of the perioral region,
even if no prior herpetic infection

For laser hair removal, medium-depth
peels, mesotherapy and platelet-rich
plasma, percutaneous collagen induction,
microneedling, thread lift devices,
hyaluronic acid injections, start anti-
herpetic treatment the day before treatment
for =1 week if the previous history of
recurrent herpes simplex infections

Apply broad-spectrum high-protection factor

surgical sunscreen”

procedures:  Skin cleansing cannot be overemphasized

superficial to ensure the peeling solution penetrates

peelings, uniformly to give an even result

injections, Avoid any skin irritation such as exfoliation

and threads  Use daily cosmetics adapted to the problem

Disinfect area to be treated using appropriate
aseptic technique and products
Surgical Disinfect the skin with a cleansing solution

procedures:  Rinse and dry

combined

surgeries

and skin

grafts

An overview of supportive skin care reccommendations for pre-, peri-, and post-procedures.

Peri-procedure
cleans and protects the skin

High tolerance cleansing milk or
micellar solution to remove
make-up

Avoid alcohol solutions

Mist with thermal water or ice packs
to cool and soothe the skin

Consider applying a repair cream
with anti-redness or soothing
ingredient immediately after the
procedure

High tolerance cleansing milk or
micellar solution to remove
make-up

Consider protecting sensitive skin
zones with barrier cream

Consider misting with thermal water

Disinfect the treatment area using
appropriate aseptic technique and
products (e.g. povidone-iodine,
chlorhexidine, hypochlorous
spray)

Clean the closed wound with a
cleansing solution

Apply an appropriate dressing

Post-procedural care
heals and protects the skin and
improves skin outcome

Healing and/or calming/moisturizing
balm adapted to the treatment
type

Apply broad-spectrum high-
protection factor sunscreen® daily
>15min before sun exposure
and re-apply every 2 h or after
sweating

Avoid direct sun and wear a wide-
brimmed hat

Avoid applying sunscreen to scabs/
crusts

Apply high tolerance, perfume-
free corrective make-up if
necessary after the appropriate
recovery time depending on the
invasiveness of the procedure'?

Remove make-up with a high
tolerance cleansing milk or
micellar water

Use adjunctive post-procedure skin
care adapted to the cosmetic
objective (depigmenting,
antioxidant, hydrating)

Healing or calming skin care adapted
to the treatment type

Apply broad-spectrum high-
protection factor sunscreen® daily

Use post-procedure adjunctive skin
care adapted to the cosmetic
objective (depigmenting,
antioxidant, hydrating)

Apply silicone sheets and gels

Massage the wound with a repairing
balm

Wash the wound with thermal
spring water

Apply broad-spectrum high-
protection factor sunscreen® daily

Corrective makeup may be applied after
the appropriate recovery time'>7

*Broad-spectrum high-protection factor sunscreen (SPF 50+ and UVA protection SPF/UVA-PF ratio of <3).

postoperatively of fractional ablative laser, and then daily
during the healing process, laser-assisted delivery of vi-
tamin C, E and ferulic acid correlated with more rapid
wound healing and elevated expression of basic fibroblast
growth factor, suggesting this may play a role.'® A mois-
turizer, containing repairing and anti-inflammatory
ingredients (5% panthenol and madecassoside), and an-
tibacterial agents (copper-zinc-manganese), was shown
to reduce laser downtime by avoiding adverse effects and
improving the wound healing process and lower PIH."'®
In a study on postoperative treatment of laser-treated
skin with a dexpanthenol-containing ointment, a signifi-
cantly faster wound closure, especially during the early
phase of wound healing, and the better cosmetic result

was observed in comparison to routinely used petroleum
: 114, 19,20
jelly.

Vascular lasers without purpura

Pulsed-dye laser treatment (PDL) is considered the gold stand-
ard therapy for vascular lesions without purpura.”® PDL, YAG
Laser, KTP Laser, intense pulsed light (IPL) in vascular mode,
deliver laser energy in pulses of varying duration and is pref-
erentially absorbed by haemoglobin in dermal vessels. By tar-
geting both melanin and vascularization, and at least in part,
elastosis, PDL might provide, in combination with blanch-
ing cream (hydroquinone, 4%; tretinoin, 0.05%; fluocinolone
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acetonide, 0.01%), an effective and complete therapeutic ap-
proach for melasma without relapses in light-skinned in-
dividuals.”» Combining topical therapy with procedures
such as chemical peels, IPL, fractional non-ablative lasers or
radiofrequency, pigment lasers (microsecond, picosecond,
Q-switched) and microneedling, may be required to treat me-
lasma and PIH.” A combination treatment of YAG laser and
hydroquinone cream, whilst showing good efficacy and skin
rejuvenation effects for telangiectatic melasma, should be used
cautiously in individuals with FPT IV-V to avoid laser-induced
pigment alteration, PIH and rebound hyperpigmentation.”>**
It is recommended to perform a test before doing the com-
plete procedure. A long pulse duration coagulates the target
without bursting the vessels and the vessels often disappear
after the first laser pass leaving erythema and oedema. The
burning sensation should disappear after several minutes and
the oedema decrease within a few hours. Topical anaesthesia
should be avoided as it often causes vasoconstriction thus re-
ducing the target just before the session.

Vascular lasers with purpura

Vascular lasers with purpura (PDL, YAG Laser, KTP Laser,
IPL in vascular mode) deliver energy preferentially absorbed
by vascular targets in the skin. Low-level light therapy or
vascular laser treatment is used to treat radiodermatitis, a
common side effect from radiation exposure during cancer
treatment, whilst PDL has been shown to be beneficial in
clearing radiation-induced telangiectasia.**

For targets large enough to be seen by the naked eye (tel-
angiectasia, spider veins, rosacea), a long pulse duration is
applied to coagulate the target without bursting the vessels.
However, for very thin targets or diffuse redness (port wine
stain, erythrosis), energy is applied over an extremely short
duration (0.45-3 ms) resulting in the breakdown of the tar-
get and therefore purpura (selective photothermolysis).

Purpura appears immediately for at least 10 days and will
disappear following the colours of heme degradation, al-
though rarely will scab. Although slightly less effective, lon-
ger pulse durations (6-10 ms) with multiple passes or “pulse
stacking” to achieve “purpura-free” treatment can be quite
effective and less noticeable. Ice packs should be applied just
before laser therapy onto the treatment area to minimize
pain whilst the treated area remains tender for the following
few days.

Prescribe vitamin K cream, if needed, for hyperpigmen-
tation on dark skin with high FPT that is more frequently
due to a temporary hemosiderin deposit than true PIH.

Laser tattoo removal

For laser Tattoo Removal (Nanosecond Q-Switched Lasers,
Picosecond PIC Lasers), laser energy is delivered over an
extremely short duration and is preferentially absorbed
by the tattoo pigment. The ink is broken up and gradually

eliminated as ink dust through an inflammatory reaction as
the sessions progress. During the initial sessions, the tattoo
ink is dense, and the target is large, so the results are more
significant. Yellow and orange pigments are more difficult
to remove as the currently available laser lights poorly target
these colours.

The laser reaction is seen as immediate epidermal whit-
ening due to water component vaporization within the
epidermis. Mechanical damage results in cell membrane
rupture and the release of exogenous pigment into extra-
cellular space. Inflammatory-related oedema can cause
spongiotic bullas/blisters leading to scabs/crusts which
fall away occasionally accompanied by itching. Ink elimi-
nation will continue after the healing phase therefore there
should be at least 1 month between sessions for picosecond
lasers and 2 months for nanosecond lasers. Compared to
conventional Q-switched lasers, picosecond lasers have
been shown to be more effective for blue and green tattoo
pigments.

In light-skinned individuals, Q-switched lasers have
proved effective in removing pigmented lesions and tattoos
without scarring. Complications to tattoo removal include
both hyper- and hypopigmentation. Whilst hypopigmen-
tation can be observed with ruby and alexandrite lasers,
hyperpigmentation commonly occurs in more darkly pig-
mented patients, such as Asians. The treatment of tattoos
and pigmented lesions produce a greater risk of complica-
tions in the skin of FPT V-VI due to an increased incidence
of adverse pigmentary changes and keloidal scarring.”® In
darkly pigmented patients, Q-switched laser treatment of
tattoos can be performed successfully and the longer wave-
length Q-switched neodymium-doped yttrium aluminium
garnet (Nd:YAG) laser is recommended.?>%¢

Ablative fractional CO, laser therapy is an alternative
treatment for allergic tattoo removal as treatment with
conventional quality-switched lasers may not completely
remove allergenic particles and itchiness, but generalized ec-
zematous hypersensitivity reactions have been reported.””**

Laser pigmentation removal

To treat hyperpigmentation, nanosecond Q-switched lasers
or picosecond PIC lasers may be used.””?° These lasers de-
liver energy preferentially absorbed by endogen pigment over
an extremely short duration causing the destruction of the
target. The target can be epidermal such as lentigines, café-
au-lait macules, Becker's nevus or dermal such as a nevus
of Ota. The use of QS or PIC lasers is still controversial for
melasma. IPL is not considered a first-line treatment for me-
lasma or PIH but may be used in pigment mode.*"** Certain
lasers, such as a diode, Q-switched Nd:YAG, and erbium-
doped lasers, tend to have higher rates of PIH, whereas IPL
and radiofrequency have minimal risk, which is important
in patients with darker skin colour or FPT IV to V1.’

Laser parameters depend on the particular laser, the pa-
tient's skin FPT, and the type of lesion.
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Occasionally light energy is absorbed by dermal capillar-
ies causing mild purpura if the fluence is too high. Pigment
destruction induces local inflammation with erythema and
scaling. After several days, the erythema is replaced by small
scabs with a darker appearance until the scabs come away
over 1 to 2 weeks.

A case report of type III minocycline-induced patchy
slate blue/grey hyperpigmentation (from 8years of mino-
cycline use for arthritis) treated with Qs755nm alexandrite
laser reported immediate pigment resolution after only 1
treatment, repeated on multiple occasions over 13 years, and
no significant postoperative complications.34

Laser hair removal

Lasers (Alexandrite or YAG Long-Pulse Laser, Laser Diode,
IPL) for hair removal preferentially target pigment, but with
long energy application duration the energy is conducted
along the hair shaft to the bulb which becomes damaged
(photocoagulation). Finer hairs regrow as the regenerated
bulb gets smaller after each session until it is completely
destroyed.

The burning sensation improves quickly. Oedema around
the hair gives the impression of erythematous “goose bumps”
which disappear within a few hours. Carbonized hair resi-
due will be eliminated when the hair regrows after around
1 week.

Information regarding the potential side effects of laser
hair removal of the eyebrows should be provided and
the use of appropriate safety devices (corneal shields and
wavelength-specific goggles) is essential due to the risk of
irreversible eye damage.”

Laser epilation has been used to decrease the risk of
delayed healing and recurrences following surgery for pi-
lonidal cysts.*® A postsurgical recurrence rate of 8.3% was
observed after laser hair removal with alexandrite laser
and or with Nd:YAG (median number of 4.2 and 5 laser
sessions), compared to 51.7% for the surgery alone control.
Furthermore, two patients in the surgery alone control
group had abnormal healing or persistent sinusitis versus
none who underwent a laser procedure after surgery.’
Laser depilation was found to be a safe and effective ad-
junct to surgery in minimizing the recurrence of pilonidal
disease.”

Variable outcomes in laser hair removal depend on pa-
tient factors (e.g. FPT, hair colour, thickness and density,
hormonal status) and the laser system used (e.g. wavelength,
fluence, spot size, pulse duration). As laser hair removal
targets melanin in the hair shaft, poor responses and an in-
creased risk of hyperpigmentation and burn may occur in
patients with dark skin (FPT IV to VI).*® When patients with
skin types IV to VI and brown or black hair were treated
with the 3-msec alexandrite laser with the 18-mm or 15-mm
spot size fluences between 8 and 32J/cm?, hyperpigmen-
tation was higher in the 15-mm group as a result of using
higher fluence; hypopigmentation lasted up to 3 months and

was generally preceded by crust formation.” The procedure
was less safe in skin type VI but topical corticosteroid cream
(twice a day for 5 days post-procedure) minimized erythema
and oedema, and decreased the duration of PIH.*® In 150
subjects with FPT IV-VI skin, laser-assisted hair removal
using long-pulsed Nd:YAG laser (mean of 8.9 treatments and
mean maximum fluence 26.8 Joules/cm) was reported to be
effective and all complications were transient, mainly hy-
perpigmentation.”® Recent reviews indicate that long-pulsed
Nd:YAG, PDL, alexandrite, and ruby lasers, as well as cer-
tain IPL sources, are effective and safe for epilation of darker
skin types FPT IV-VI as long as appropriate energy settings
and wavelengths are used.*"** Multi-pass low fluence, high-
frequency 755-nm Alex laser practice was found to be safe
and effective for hair removal in dark skin FPT compared
to the high fluence, low frequency 1064-nm long-pulsed
Nd:YAG laser.’ In subjects with FPT III-VI, a systematic
review and meta-analysis found that alexandrite laser was
superior to IPL in reducing hair count and risk of PIH was
lower with long-pulsed Nd:YAG laser, whilst both PDL and
alexandrite lasers exhibited a comparable safety profile to
IPL, despite higher pain scores with lasers.**

Photodynamic therapy

Photodynamic therapy (PDT) is a treatment of actinic kera-
tosis (AK), non-melanoma superficial skin cancers, such
as Bowen's disease (BD) or superficial basal cell carcinoma
(BCC). Although surgery is the mainstay of treatment for
non-melanoma skin cancer, PDT is a good non-surgical al-
ternative to superficial BCC and BD avoiding large scars.
PDT has also been used off-label in condyloma acuminata,
moderate and severe acne, and sun-damaged skin and uses a
photosensitising agent combined with a specific wavelength
of light (LED light or daylight in the case of AK).*>*

Pain is frequent with conventional PDT although it is sig-
nificantly reduced with the use of daylight for AK. Oedema
and oozing settle within a few days. Blistering and ulceration
may occur.” Patients should be informed to contact their
physician if the reaction worsens beyond 2 days as this may
indicate a bacterial infection. Allergic contact dermatitis to
the topical photosensitizing agent (e.g., methyl aminolevuli-
nate (MAL) or 5-aminolevulinate) has been reported.47

Techniques have recently been developed to enhance
the photosensitizer uptake and thus response rate in pa-
tients with multiple AKs and NMSC such as ablative frac-
tional laser (AFL) combined either with conventional PDT
or daylight dPDT, but AFL pretreatment is associated with
intensified local skin reactions, including instances of
Staphylococcus aureus infection.*® However, compared with
microdermabrasion-dPDT, AFL-dPDT was preferred due
to lower pretreatment-related pain (p = 0.002) and superior
cosmesis (p = 0.035) and efficacy.*®

Ablative fractional laser-assisted low-irradiance PDT
(18.5 mW/cm?) is more effective than conventional MAL-
PDT (61.67 mW/cm?) for the treatment of AK on the face
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and scalp in organ transplant recipients, using a red light-
emitting diode lamp at a total light dose of 37J/cm?.**>
Low-irradiance PDT combined with Er:YAG pretreat-
ment achieved a significantly superior lesion response
rate (meanz*standard deviation 77.3 +23.6%) compared
with conventional PDT (61.8 £21.4%; p = 0.025) in intra-
individual fields at 3 months without negatively impacting
pain (p = 0.777) or cosmetic outcome (p = 0.157).%

Photodynamic therapy has been combined effectively
with other topical agents for field-directed therapy of AKs.
Topical calcipotriol (a vitamin D analogue) twice daily for
2weeks before AFL-assisted PDT was more effective than a
placebo cream before AFL-assisted PDT in treating AK, par-
ticularly for thick-layered, moderate-to-severe AK lesions, in
subjects of FPT III-V.”!

Peelings

Chemical peeling is a skin resurfacing procedure intended
to regenerate normal skin from the application of exfoliative
agents. The induced exfoliation is followed by dermal and
epidermal regeneration from the adjacent epithelium and
skin adnexa, which results in improved surface texture and
appearance of the skin. The basic methods for skin peeling,
the variety of chemicals used, the potential side effects, and
how to avoid them have been reviewed.”* Some peels are con-
traindicated in pregnant and breastfeeding women.

Superficial and depigmenting peels

Superficial peels, which exfoliate superficial skin layers
without crossing the basal membrane, are indicated for sun-
damaged skin to even out complexion and reduce pigmenta-
tion, inflammatory or retentional acne, PIH or to improve
skin complexion in smokers. Superficial and medium-depth
chemical peels are increasingly used by dermatologists in
the management of acne vulgaris.” The peel action can be
enhanced by combining with an LED session or with mi-
croneedling, e.g. Jessner's solution peeling and micronee-
dling was effective for treating atrophic acne scars.”*

Depigmenting peels are a combination treatment regi-
men of depigmenting active ingredients to correct hyperpig-
mentation. Oral tranexamic acid was an effective treatment
for moderate-to-severe melasma with minimal side effects.”
Potential complications are temporary tingling, mild ery-
thema, oedema, exfoliation with scabs/crusts and PTH.

It is generally considered that superficial peels are safe
in darker skin (FPT III-VI). Both salicylic acid (20% and
30%)° and glycolic peels (10%, 68% maximum concentra-
tion)’” have been reported to be safe in patients with FPT IV
to VI but should be used with precaution to avoid complica-
tions. Side effects patients with FPT III-VI may be less fre-
quent if the procedure is performed in the winter months.*®

Mandelic acid (45%) or trichloroacetic acid (25%) peels
may have similar efficacy but better safety and tolerability

than salicylic acid (30%) peels in mild-to-moderate acne
patients.”** In acne patients, isotretinoin treatment should
be discontinued for 6 months before the procedure, whilst
retinoic acid, adapalene and benzoyl peroxide application
should be discontinued for the week beforehand. Other
medications such as minocycline and oral contraceptives,
frequently used in patients with acne, can cause photosensi-
tivity and predispose to hyperpigmentation. Current infec-
tions, either bacterial, fungal or viral or pustulous acne are
contraindications.”® Advise avoiding exfoliating or irritating
the skin the week beforehand.

Medium-depth peels

Medium peels are used to even out or lighten complexion,
reduce wrinkles and increase skin firmness through colla-
gen synthesis. These peels reach the dermoepidermal junc-
tion and can extend to the superficial or mid-dermis. Adding
10% phenol to the active ingredient (20%-30% trichloro-
acetic acid) can make application less painful. Peel kits with
buffered solutions allow more homogeneous penetration.

Deeper peels for improved results have more poten-
tial complications.® Medium peels should be avoided or
only used after careful preoperative preparation in dark-
skinned patients (FPT IV-VI), who are at higher risk of
post-procedure PIH, or those with a tendency to develop hy-
pertrophic or keloid scars.

Herpes simplex virus can be reactivated after peeling and
delay wound healing if prophylaxis is not done prior to in-
tervention. Also, immunocompromised patients should be
carefully evaluated, as the benefits of skin resurfacing do
not outweigh the risk of infection and altered wound healing
with scarring seen in these patients.>

Injections
Mesotherapy and platelet-rich plasma

Mesotherapy improves skin hydration and collagen produc-
tion with injections of hyaluronic acid (HA) mixed with vi-
tamins and/or amino acids. Platelet-rich plasma (PRP) is a
supernatant of platelet-enriched plasma isolated from autol-
ogous blood. Tissue regeneration can be further stimulated
using PRP to produce growth factors. Erythema, oedema,
mild injection site bruising, secondary infection and papules
can occur if the product is injected too superficially.

Although used for hair restoration, soft-tissue remodel-
ling, resurfacing, and rejuvenation, there is a lack of stan-
dardization and classification of PRP.*>%*

A recent meta-analysis concluded that combined treat-
ment of microneedling with PRP may be more effective
than without PRP for resurfacing acne scars, whilst both
techniques had similar incidences of erythema and oedema
severe adverse events.%* Following deep treatments, substan-
tial oedema forms over the first 24-72h then regresses and
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exfoliation can occur within the first 72h. Scabs/crusts will
form following treatment.

Percutaneous collagen induction

Percutaneous collagen induction (PCI) uses fine needles to
puncture the skin creating micro-orifices. This triggers an
inflammatory reaction and encourages collagen and elastin
production. Advantages of over laser resurfacing include
preserving the epidermis, thicker skin, and a shorter healing
phase (the serous exudate is beneficial for healing). Several
PCI treatments may be required to obtain the desired result.
PCl is indicated for skin rejuvenation and conditions such as
acne scars, acne, scars and stretch marks.

Percutaneous collagen induction should be avoided if a
history of PIH, allergies to metals or topical or systemic an-
aesthetics, in individuals with autoimmune disease or with
hypersensitivity to pain in the presence of neuropathies.

Threads
Facial thread lifting with absorbable threads

Polylactic acid, caprolactone or polydioxanone threads are
used to correct moderate sagging of skin and superficial fat
tissue by repositioning it upwards. The pullout strength of
the thread-less anchor is greatest when inserted at 45° to the
bone surface compared to 90° or 135° from the surface.®

Erythema, oedema, bruising, infection along the thread,
temporary small cutaneous folds at the superior section
(several weeks), thread extrusion and extrusion of a small
notch if thread is placed too superficially, can occur post-
procedure. Advise sleeping on two pillows for the first two
nights as oedema can worsen when lying down but will de-
crease after getting up.

Botulinum toxin

Botulinum Toxin (BoNT-A) blocks the neuromuscular
junction to reduce muscle activity responsible for glabel-
lar lines.®® A more natural, less rigid appearance may be
achieved using BoNT-A combined with other aesthetic
procedures, tailoring the dose of toxin to the patient's
muscle mass or using novel injection and application tech-
niques.67 Other uses are to improve signs of acne, rosacea,
and psoriasis, and to reduce neuromuscular pain.®’ It can
also be used to reduce depressor muscle strength in the
inferior part of the face. The action is temporary, lasting
4-6 months, and efficacy should be evaluated after 10 days
to allow adjustment if necessary.

Complications such as eyelid ptosis are generally caused
by local diffusion of the toxin to non-targeted muscles.
These can be minimalized by using concentrated doses and
careful techniques.

Advise the patient to avoid massaging the injection sites,
not to wear a hat or helmet, not to drink alcohol, and to
avoid sports, saunas and hammams for at least 6 h after the
procedure.

Potential complications include erythema, oedema, in-
jection site bruising, temporary headaches, treatment irreg-
ularities or inadequacy, risks linked to toxin diffusion (e.g.
palpebral ptosis, diplopia, ectropion), risks linked to diffu-
sion if treatment in the inferior part of the face (e.g. dyspha-
gia, smile asymmetry, speech disorders), malaise, nausea,
fatigue and flu-like syndrome.

Avoid in people with hypersensitivity to one of the
components (albumin botulinum toxin), in people with
neuromuscular transmission abnormalities (myasthenia,
Lambert-Eaton syndrome), and in pregnant and breastfeed-
ing women.

Hyaluronic acid injection

Hyaluronic Acid Injections are used for various indications
including simple hydration, wrinkle treatments, superficial
atrophic scars, and facial volume restoration. Correction
lasts for 6-18 months.

Potential complications include erythema, oedema, injec-
tion site pain, bruising lasting several days to 1 week, over-
correction, Tyndall effect with bluish colour if injected too
superficially, secondary infection, papules, nodules, herpes
simplex reactivation and delayed inflammatory reaction.
Patients should avoid sporting activities, saunas and ham-
mams for at least 3 days after the procedure. The most serious
complications, albeit rare, are vascular and include blindness
so an understanding of the vascular anatomy along with key
prevention and management strategies to address them im-
mediately is critical.®*”° Using a careful low-pressure and
low-volume injection technique should help prevent adverse
events, whilst acute vascular embolic events due to HA fill-
ers can be managed by the use of hyaluronidase in repeated
high doses.”"”* A rare option for uncomfortable and unaes-
thetic granulomatous foreign body reactions to fillers is low
doses of methotrexate.”

PART 2: SURGICAL PROCEDURES
Combined surgeries

Expert recommendations and practical recommendations
for different types of plastic surgery, excisions and inci-
sions, and skin grafts are described below, and both the
preparation and supportive skin care are summarized in
Table 3. Early massage using moisturizers (e.g. cosmeceu-
ticals containing thermal waters with hydrating and anti-
inflammatory properties) may be beneficial for the healing
process and prevention of scar formation,”* whilst corrective
makeup can improve the appearance of scars, erythema, and
pigmentation.” The most important criterion for successful
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skin surgery is minimal scarring as they have an impact
on quality of life.*”’¢ Identifying a high risk of scarring is
paramount to hypertrophic scar prophylaxis, as is clean sur-
gery and good wound care.”” Keloid scars extend beyond the
wound borders and can be more difficult to treat; they are
more common with some genetic backgrounds (dark skin,
Hispanic, Asian) and with incisions contrary to the relaxed
skin tension lines. Medical, surgical, topical and light treat-
ment approaches for scar prevention and treatment have
been reviewed.”*”’

Plastic surgery excisions, general surgery incisions,
excision and direct closure in tension areas and
hairless skin, oncologic reconstructive surgery
with flaps

Plastic surgery excisions generally remove redundant excess
tissue, most commonly face lifts, arm lifts and breast reduc-
tion surgery, whilst general surgery (e.g. horizontal caesar-
ean, thyroidectomy and sub-umbilical laparotomy incisions)
for access to deep organs do not generally remove the skin.
General surgical tips are to follow relaxed skin tension lines
and place incision lines and scars in an area of low visibility.

Excision and direct closure in tension areas, are typically
basic oncologic skin surgery procedures to remove tumours
on the face (midfacial apertures) and other areas of the body
with skin tension.*® The horizontal stretching principle
guarantees the lack of impact on the three major apertures of
the midfacial frame (namely, the eyes, nostrils and mouth).*'

Excision and direct closure in hairless skin and flaps can
be repaired by various advancement, rotation, or transposi-
tion flaps techniques, using available skin from the adjacent
donor site to cover primary defects.

Infection and hemorrhagic risks are significant, and re-
covery is marked by oedema and possible bruising for 8 days.
The healing period is approximately 7-15days after which
any non-absorbable sutures are removed.

Scar formation can be minimized before, during and im-
mediately after surgery by optimal surgical management by
reducing skin tension, as well as providing taping, photopro-
tection, and hydration.*” Limiting inflammation and micro-
biome imbalance can improve wound healing and reduce the
amount of scarring. Silicone sheeting or gel is considered the
first-line prophylactic and treatment option for hypertrophic
scars and keloids. Taping elliptical torso wounds for 12 weeks
after dermatologic surgery improved scar appearance at
6 months.® Region-specific differences in skin tension may
determine incisional scar formation.** Use horizontal sutures
to avoid vertical tension on the free edge of the lower eyelid to
prevent scar retraction and ectropion. Perform a vertical el-
liptical excision and direct horizontal closure on the forehead
to avoid disturbing the horizontal alignment of the eyebrows.
In tension zones (muscular or articular), deep fascial and
vertical mattress sutures are essential to prevent wound de-
hiscence. Early hypertrophic scars (trapdoor deformity) can
occur, especially with nasal surgery and transposition flaps

when incisions are contrary to relaxed skin tension lines, and
this may be treated by injection of triamcinolone acetate (10-
40 mg/ml) into the scar, only after allowing enough time for
settling, or early injection of corticosteroids.>*> To prevent/
treat hypertrophic scars: apply a pad dressing, gel, or silicone
pads, massage,”” continue compression for 6 months, inject
triamcinolone acetate every 4 weeks for 6 months if scar con-
tinues to thicken; combined treatments with vascular lasers
and pulsed light therapy, ablative lasers, and laser-assisted
corticosteroid delivery may be required. Use the same treat-
ment for keloid scars, and if this fails, use revision surgery,
radiotherapy, or cryosurgery.”’ For potential complications
of erythematous scars or telangiectasia, use a vascular laser
or IPL.® If ectropion occurs, correct with surgery. If PIH oc-
curs, apply active photoprotection, soothing, healing and
anti-inflammatory emulsions/balms and sometimes it will
require strong or very strong topical corticosteroids and/or
depigmenting agents, or even corrective procedures such as
Nd:YAG laser toning if indicated.*® If lymphoedema occurs,
use massage/petrissage/drainage, avoid using a high pillow
and apply a low-salt diet.

Excision and direct closure in hairy skin and
the scalp

The excision extends to the hypodermal plane or beyond
and the defect is closed directly with superficial sutures
using non-absorbable monofilament. For large defects on
the scalp, aponeurosis (galea) sutures are used. Perform
trichophytic closure to prevent a hairless scar.

Skin grafts
Full-thickness and split-thickness skin grafts

Full-thickness or split-thickness skin grafts are a classical on-
cologic repair technique where skin from a distant donor tis-
sue site is used to repair the primary defect. Early hypertrophic
scars can form and potential complications are erythematous
scars or telangiectasia (treat with vascular laser or IPL), ec-
tropion (correct with lower eyelid surgery) and dyschromia
(achromia or PIH in dark FPT; prevent with UV protection).®
A combination of Er fractional resurfacing, topical bimato-
prost, and tretinoin or pimecrolimus, may be effective for the
treatment of hypopigmented scars.*” For atrophic scars, use
an ablative or non-ablative fractionated laser, combined with
topical corticosteroids, to promote skin graft integration.® A
white graft within the week after graft surgery is a sign that
the graft has not revascularized, whilst a black graft signals
necrosis. Hematoma and seroma formation can be avoided by
applying pressure dressing and postoperative cautions.

The vascular supply of the graft remains fragile for
several weeks so patients should be advised to avoid high-
pressure showers and strenuous physical activity for at least
1-2 weeks.
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CONCLUSIONS

Wound healing skin care management and recovery time re-
quired for non-surgical procedures will generally depend on
the degree of invasiveness of the procedure. For non-surgical
procedures (PDT, laser, peelings, injections, threads) and
surgical procedures (combined surgeries and skin grafts),
optimizing skin preparation and post-procedure support-
ive skin care management is important to protect the skin
to speed up regeneration and wound healing, prevent com-
plications, minimize scarring and downtime and ensure
the patient receives the most benefit from the procedure to
achieve maximum patient satisfaction. Post-procedure skin
care with healing, anti-inflammatory ingredients and ad-
junctive skin care with antioxidant, anti-ageing and lighten-
ing properties may enhance the skin benefits of procedures.

ACKNOWLEDGEMENTS

We thank Professor Joo-hee Lee, Dr Emerson Lima, Dr
Matthieu Beustes-Stefanelli and Dr Miguel Sanchez Viera
for their insight and helpful discussions that allowed the
preparation of this manuscript. Editorial assistance for
the preparation of this manuscript was provided by Helen
Simpson, PhD, of My Word Medical Writing and funded by
La Roche-Posay.

FUNDING INFORMATION
The ISRAD advisory board convened in January 2020 and
was supported by La Roche Posay.

CONFLICT OF INTEREST

EA—Received honorarium as an advisor or speaker from
the following companies: L'Oreal, La Roche Posay, Vichy,
Bioderma, Pierre Fabre Dermo-Cosmetique, Uriage,
Galderma, Glenmark, Viatris, Bayer Health Care, and Merz
Aesthetics. JMA received an honorarium as an advisor or
speaker from the following companies: LOreal, La Roche
Posay, and Bioderma. DK and LC are employees of La Roche
Posay. The other authors have no conflict of interest to disclose.

DATA AVAILABILITY STATEMENT
Data sharing is not applicable to this article as no new data
were created or analysed in this study.

ORCID
Olivier Cogrel © https://orcid.org/0000-0002-8878-8351
Ludivine Canchy ‘© https://orcid.org/0000-0003-4764-4690

REFERENCES

1. Kouris A, Platsidaki E, Christodoulou C, Efstathiou V, Markantoni V,
Armyra K, et al. Patients' self-esteem before and after chemical peel-
ing procedure. ] Cosmet Laser Ther. 2018;20(4):220-2.

2. Sherber N. The millennial mindset. ] Drugs
2018;17(12):1340-2.

3. Wang]V, Rieder EA, Schoenberg E, Zachary CB, Saedi N. Patient per-
ception of beauty on social media: professional and bioethical obliga-
tions in esthetics. ] Cosmet Dermatol. 2020;19(5):1129-30.

Dermatol.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Di Gesto C, Nerini A, Policardo GR, Matera C. Predictors of accep-
tance of cosmetic surgery: instagram images-based activities, appear-
ance comparison and body dissatisfaction among women. Aesthetic
Plast Surg. 2022;46(1):502-12.

Hamilton MM, Kao R. Recognizing and managing complications in
laser resurfacing, chemical peels, and dermabrasion. Facial Plast Surg
Clin North Am. 2020;28(4):493-501.

Amici JM, Chaussade V. [How to optimize scarring in dermatologic
surgery?]. Ann Dermatol Venereol. 2016;143(Suppl 2):520-s5.
Jourdan M, Madfes DC, Lima E, Tian Y, Seité S. Skin care manage-
ment for medical and aesthetic procedures to prevent scarring. Clin
Cosmet Investig Dermatol. 2019;12:799-804.

Cestari TF, Dantas LP, Boza JC. Acquired hyperpigmentations. An
Bras Dermatol. 2014;89(1):11-25.

Sofen B, Prado G, Emer J. Melasma and post inflammatory hyper-
pigmentation: management update and expert opinion. Skin Therapy
Lett. 2016;21(1):1-7.

Passeron T, Lim HW, Goh CL, Kang HY, Ly F, Morita A, et al.
Photoprotection according to skin phototype and dermatoses: prac-
tical recommendations from an expert panel. ] Eur Acad Dermatol
Venereol. 2021;35(7):1460-9.

Del Bino S, Duval C, Bernerd F. Clinical and biological character-
ization of skin pigmentation diversity and its consequences on UV
impact. Int ] Mol Sci. 2018;19(9):2668.

Araviiskaia E, Le Pillouer PA, Kosmadaki M, Kerob D, Roo E.
Recommendations for the use of corrective makeup after dermato-
logical procedures. ] Cosmet Dermatol. 2022;21(4):1554-8.

Bolognia J, Jorizzo JL, Schaffer JV. Dermatology. Philadelphia, PA:
Elsevier Saunders; 2012.

Alster T, Hirsch R. Single-pass CO, laser skin resurfacing of light and
dark skin: extended experience with 52 patients. ] Cosmet Laser Ther.
2003;5(1):39-42.

Angra K, Lipp MB, Sekhon S, Wu DC, Goldman MP. Review of post-
laser-resurfacing topical agents for improved healing and cosmesis.
J Clin Aesthet Dermatol. 2021;14(8):24-32.

Waibel JS, Mi QS, Ozog D, Qu L, Zhou L, Rudnick A, et al. Laser-
assisted delivery of vitamin C, vitamin E, and ferulic acid for-
mula serum decreases fractional laser postoperative recovery by
increased beta fibroblast growth factor expression. Lasers Surg Med.
2016;48(3):238-44.

Li W, Yu Q, Shen Z, Zhang Z, Li C, Li C, et al. Effects of a cream con-
taining madecassoside, 5% panthenol, and copper-zinc-manganese
on improving postlaser resurfacing wound healing: a split-face, ran-
domized trial. Dermatol Ther. 2020;33(4):e13533.

Lueangarun S, Srituravanit A, Tempark T. Efficacy and safety
of moisturizer containing 5% panthenol, madecassoside, and
copper-zinc-manganese versus 0.02% triamcinolone acetonide
cream in decreasing adverse reaction and downtime after ab-
lative fractional carbon dioxide laser resurfacing: a split-face,
double-blinded, randomized, controlled trial. ] Cosmet Dermatol.
2019;18(6):1751-7.

Heise R, Schmitt L, Huth L, Krings L, Kluwig D, Katsoulari KV,
et al. Accelerated wound healing with a dexpanthenol-containing
ointment after fractional ablative CO(2) laser resurfacing of photo-
damaged skin in a randomized prospective clinical trial. Cutan Ocul
Toxicol. 2019;38(3):274-8.

Gorski J, Proksch E, Baron JM, Schmid D, Zhang L. Dexpanthenol in
wound healing after medical and cosmetic interventions (postproce-
dure wound healing). Pharmaceuticals (Basel). 2020;13(7):138.
Passeron T, Fontas E, Kang HY, Bahadoran P, Lacour JP, Ortonne
JP. Melasma treatment with pulsed-dye laser and triple combination
cream: a prospective, randomized, single-blind, split-face study. Arch
Dermatol. 2011;147(9):1106-8.

Lueangarun S, Namboonlue C, Tempark T. Postinflammatory and
rebound hyperpigmentation as a complication after treatment effi-
cacy of telangiectatic melasma with 585 nanometers Q-switched Nd:
YAG laser and 4% hydroquinone cream in skin phototypes III-V.
J Cosmet Dermatol. 2021;20(6):1700-8.


https://orcid.org/0000-0002-8878-8351
https://orcid.org/0000-0002-8878-8351
https://orcid.org/0000-0003-4764-4690
https://orcid.org/0000-0003-4764-4690

32

POST-PROCEDURE SUPPORTIVE SKIN CARE

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Sardana K, Chugh S, Garg VK. Which therapy works for melasma in
pigmented skin: lasers, peels, or triple combination creams? Indian J
Dermatol Venereol Leprol. 2013;79(3):420-2.

Seité S, Bensadoun RJ, Mazer JM. Prevention and treatment of acute
and chronic radiodermatitis. Breast Cancer (Dove Med Press).
2017;9:551-7.

Grevelink JM, Duke D, van Leeuwen RL, Gonzalez E, DeCoste
SD, Anderson RR. Laser treatment of tattoos in darkly pig-
mented patients: efficacy and side effects. ] Am Acad Dermatol.
1996;34(4):653-6.

Jones A, Roddey P, Orengo I, Rosen T. The Q-switched ND:YAG laser
effectively treats tattoos in darkly pigmented skin. Dermatol Surg.
1996;22(12):999-1001.

Meesters AA, De Rie MA, Wolkerstorfer A. Generalized eczematous
reaction after fractional carbon dioxide laser therapy for tattoo al-
lergy. ] Cosmet Laser Ther. 2016;18(8):456-8.

van der Bent SAS, Huisman S, Rustemeyer T, Wolkerstorfer A.
Ablative laser surgery for allergic tattoo reactions: a retrospective
study. Lasers Med Sci. 2021;36(6):1241-8.

Nistico SP, Cannarozzo G, Provenzano E, Tamburi F, Fazia G,
Sannino M, et al. Nanosecond Q-switched 1064/532 nm laser to treat
hyperpigmentations: a double center retrospective study. Clin Pract.
2021;11(4):708-14.

Puaratanaarunkon T, Asawanonda P. A randomized, double blinded,
split-face study of the efficacy of using a broad spectrum sunscreen
with anti-inflammatory agent to reduce post inflammatory hyper-
pigmentation after picosecond laser. Clin Cosmet Investig Dermatol.
2022;15:331-7.

Molinar VE, Taylor SC, Pandya AG. What's new in objective assess-
ment and treatment of facial hyperpigmentation? Dermatol Clin.
2014;32(2):123-35.

Ko D, WangRF, Ozog D, Lim HW, Mohammad TF. Disorders of hyper-
pigmentation. Part II. Review of management and treatment options
for hyperpigmentation. ] Am Acad Dermatol. 2023;88(2):291-320.
Hu S, Atmakuri M, Rosenberg J. Adverse events of nonablative la-
sers and energy-based therapies in subjects with Fitzpatrick skin
Phototypes IV to VI: a systematic review and meta-analysis. Aesthet
Surg J. 2022;42(5):537-47.

Loh TY, Goldberg MS, Falsey RR, Barton JK, Sagerman P, Goldberg
GN. Insight into the mechanisms of type III minocycline-induced
pigmentation removal: a case of repeated immediate pigment clearing
with the Q-switched 755-nm alexandrite laser over a 13-year period.
JAAD Case Rep. 2019;5(10):865-7.

Carrancho Garcia A, Garrote Llordén A, Cordero CM. Ocular com-
plications secondary to diode laser-assisted eyebrow epilation. Arch
Soc Esp Oftalmol (Engl Ed). 2022;97(3):172-5.

Kelati A, Lagrange S, Le Duff F, et al. Laser hair removal after sur-
gery vs. surgery alone for the treatment of pilonidal cysts: a ret-
rospective case-control study. ] Eur Acad Dermatol Venereol.
2018;32(11):2031-3.

Liyanage A, Woods Y, Javed MA, Deftly C, Shaban H, Kalaiselvan R,
et al. Laser depilation as adjuvant therapy in prevention of recurrence
of pilonidal sinus disease: initial experience of a district general hos-
pital in the UK. Ann R Coll Surg Engl. 2020;102(9):685-8.

Arsiwala SZ, Majid IM. Methods to overcome poor responses and
challenges of laser hair removal in dark skin. Indian ] Dermatol
Venereol Leprol. 2019;85(1):3-9.

Aldraibi MS, Touma DJ, Khachemoune A. Hair removal with the
3-msec alexandrite laser in patients with skin types IV-VI: efficacy,
safety, and the role of topical corticosteroids in preventing side ef-
fects. ] Drugs Dermatol. 2007;6(1):60-6.

Rao K, Sankar TK. Long-pulsed Nd:YAG laser-assisted hair removal
in Fitzpatrick skin types IV-VI. Lasers Med Sci. 2011;26(5):623-6.

Bs B, Chittoria RK, Thappa DM, et al. Are lasers superior to lights in
the photoepilation of Fitzpatrick V and VI skin types? — a comparison
between Nd:YAG laser and intense pulsed light. ] Cosmet Laser Ther.
2017;19(5):252-5.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Fayne RA, Perper M, Eber AE, Aldahan AS, Nouri K. Laser and
light treatments for hair reduction in Fitzpatrick skin types IV-
VI: a comprehensive review of the literature. Am J Clin Dermatol.
2018;19(2):237-52.

Moftah N, Tymour M, Ibrahim SMA. Multipass low fluence,
high-frequency 755-nm alexandrite laser versus high fluence, low-
frequency 1064-nm long-pulsed Nd: YAG laser in axillary hair re-
duction of dark skin phototypes: an intra-individual randomized
comparative study. ] Dermatolog Treat. 2022;1-6:2079-84.

Dorgham NA, Dorgham DA. Lasers for reduction of unwanted hair
in skin of colour: a systematic review and meta-analysis. ] Eur Acad
Dermatol Venereol. 2020;34(5):948-55.

Zeitouni NC, Bhatia N, Ceilley RI, Cohen JL, del Rosso J, Moore AY,
et al. Photodynamic therapy with 5-aminolevulinic acid 10% gel and
red light for the treatment of actinic keratosis, nonmelanoma skin
cancers, and acne: current evidence and best practices. ] Clin Aesthet
Dermatol. 2021;14(10):E53-e65.

Morton CA, Szeimies RM, Braathen LR. Review of the European
Society for Photodynamic Therapy (euro-PDT) annual congress
2020. Eur ] Dermatol. 2021;31(1):17-21.

Harries M]J, Street G, Gilmour E, Rhodes LE, Beck MH. Allergic
contact dermatitis to methyl aminolevulinate (Metvix) cream used
in photodynamic therapy. Photodermatol Photoimmunol Photomed.
2007;23(1):35-6.

Wenande E, Phothong W, Bay C, Karmisholt KE, Haedersdal M,
Togsverd-Bo K. Efficacy and safety of daylight photodynamic ther-
apy after tailored pretreatment with ablative fractional laser or mi-
crodermabrasion: a randomized, side-by-side, single-blind trial in
patients with actinic keratosis and large-area field cancerization. Br
] Dermatol. 2019;180(4):756-64.

Lonsdorf AS, Keller A, Hartmann J, Enk AH, Gholam P. Ablative
fractional laser-assisted low-irradiance photodynamic therapy is
more effective than conventional methylaminolaevulinate - pho-
todynamic therapy for the treatment of actinic keratoses in organ
transplant recipients: a prospective randomized intra-individual con-
trolled trial. Acta Derm Venereol. 2022;102:adv00694.

Togsverd-Bo K, Lei U, Erlendsson AM, Taudorf EH, Philipsen PA,
Wulf HC, et al. Combination of ablative fractional laser and daylight-
mediated photodynamic therapy for actinic keratosis in organ trans-
plant recipients — a randomized controlled trial. Br ] Dermatol.
2015;172(2):467-74.

Seo JW, Song KH. Topical calcipotriol before ablative fractional laser-
assisted photodynamic therapy enhances treatment outcomes for
actinic keratosis in Fitzpatrick grades III-V skin: a prospective ran-
domized clinical trial. ] Am Acad Dermatol. 2018;78(4):795-7.
Landau M. Chemical peels. Clin Dermatol. 2008;26(2):200-8.
Castillo DE, Keri JE. Chemical peels in the treatment of acne: pa-
tient selection and perspectives. Clin Cosmet Investig Dermatol.
2018;11:365-72.

Ali B, EIMahdy N, Elfar NN. Microneedling (Dermapen) and
Jessner's solution peeling in treatment of atrophic acne scars: a
comparative randomized clinical study. ] Cosmet Laser Ther.
2019;21(6):357-63.

Del Rosario E, Florez-Pollack S, Zapata L Jr, et al. Randomized,
placebo-controlled, double-blind study of oral tranexamic acid in
the treatment of moderate-to-severe melasma. ] Am Acad Dermatol.
2018;78(2):363-9.

Grimes PE. The safety and efficacy of salicylic acid chemical peels in
darker racial-ethnic groups. Dermatol Surg. 1999;25(1):18-22.

Burns RL, Prevost-Blank PL, Lawry MA, Lawry TB, Faria DT,
Fivenson DP. Glycolic acid peels for postinflammatory hyperpig-
mentation in black patients. A comparative study. Dermatol Surg.
1997;23(3):171-4; discussion 5.

Vemula S, Maymone MBC, Secemsky EA, Widjajahakim R, Patzelt
NM, Saade D, et al. Assessing the safety of superficial chemical
peels in darker skin: a retrospective study. ] Am Acad Dermatol.
2018;79(3):508-13.¢2.



AMICI ET AL.

33

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

Dayal S, Kalra KD, Sahu P. Comparative study of efficacy and safety
of 45% mandelic acid versus 30% salicylic acid peels in mild-to-
moderate acne vulgaris. ] Cosmet Dermatol. 2020;19(2):393-9.
Dayal$, Singh S, Sahu P. Efficacy and safety of 25% Trichloroaceticacid
Peel versus 30% salicylic acid Peel in mild-to-moderate acne vulgaris:
a comparative study. Dermatol Pract Concept. 2021;11(3):¢2021063.
Lee KC, Wambier CG, Soon SL, Sterling B, Landau M, Rullan P, et al.
Basic chemical peeling: superficial and medium-depth peels. ] Am
Acad Dermatol. 2019;81(2):313-24.

Hausauer AK, Humphrey S. The physician's guide to platelet-rich
plasma in dermatologic surgery part II: clinical evidence. Dermatol
Surg. 2020;46(4):447-56.

Black JM. Commentary on The physician's guide to platelet-rich
plasma in dermatologic surgery part I and The physician's guide to
platelet-rich plasma in dermatologic surgery part II. Dermatol Surg.
2020;46(4):457-8.

Kang C, Lu D. Combined effect of microneedling and platelet-rich
plasma for the treatment of acne scars: a meta-analysis. Front Med.
2022;8:788754.

Nagamoto H, Yamamoto N, Itoi E. Effect of anchor threads on the
pullout strength: a biomechanical study. ] Orthop. 2018;15(3):878-81.
Palm MD, Few J, Patel T, Safa M, Drinkwater A, Mao C, et al. Efficacy,
patient-reported outcomes, and safety for millennial subjects treated
with OnabotulinumtoxinA for moderate to severe horizontal fore-
head lines. Dermatol Surg. 2020;46(5):653-61.

Schlessinger J, Gilbert E, Cohen JL, Kaufman J. New uses
of AbobotulinumtoxinA in aesthetics. ~Aesthet Surg J.
2017;37(suppl_1):S45-s58.

Beleznay K, Carruthers JD, Humphrey S, Jones D. Avoiding and treat-
ing blindness from fillers: a review of the world literature. Dermatol
Surg. 2015;41(10):1097-117.

Scheuer JF 3rd, Sieber DA, Pezeshk RA, Gassman AA, Campbell CF,
Rohrich R]. Facial danger zones: techniques to maximize safety during
soft-tissue filler injections. Plast Reconstr Surg. 2017;139(5):1103-8.
Beeson W, Tang J, Croix J, Sattler G, Hanke C. Anatomical consider-
ations for injectable fillers in the face: how to reduce complications
and optimize aesthetic results. ] Drugs Dermatol. 2022;21(4):354-62.
DeLorenzi C. New high dose pulsed hyaluronidase protocol for hyaluronic
acid filler vascular adverse events. Aesthet Surg J. 2017;37(7):814-25.
Murray G, Convery C, Walker L, Davies E. Guideline for the safe use
of hyaluronidase in aesthetic medicine, including modified high-dose
protocol. J Clin Aesthet Dermatol. 2021;14(8):E69-75.

Broly M, Marie J, Picard C, Demoures A, Raimbault C, Beylot-
Barry M, et al. Management of granulomatous foreign body reac-
tion to fillers with methotrexate. ] Eur Acad Dermatol Venereol.
2020;34(4):817-20.

Seite S. Thermal waters as cosmeceuticals: La Roche-Posay thermal
spring water example. Clin Cosmet Investig Dermatol. 2013;6:23-8.
Seité S, Deshayes P, Dréno B, et al. Interest of corrective makeup in
the management of patients in dermatology. Clin Cosmet Investig
Dermatol. 2012;5:123-8.

Amici JM, Taieb C, LeFloc'h C, Demessant-Flavigny AL, Seité §,
Cogrel O. Prevalence of scars: an international epidemiological sur-
vey in adults. ] Eur Acad Dermatol Venereol. 2022;36:¢799-800.
Tziotzios C, Profyris C, Sterling J. Cutaneous scarring: pathophysi-
ology, molecular mechanisms, and scar reduction therapeutics part

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

II. Strategies to reduce scar formation after dermatologic procedures.
J Am Acad Dermatol. 2012;66(1):13-24; quiz 5-6.

Kerwin LY, El Tal AK, Stiff MA, Fakhouri TM. Scar prevention and
remodeling: a review of the medical, surgical, topical and light treat-
ment approaches. Int ] Dermatol. 2014;53(8):922-36.

Ogawa R. The Most current algorithms for the treatment and preven-
tion of hypertrophic scars and keloids: a 2020 update of the algorithms
published 10years ago. Plast Reconstr Surg. 2022;149(1):79 e-94e.
Sclafani AP, Sclafani JA, Sclafani AM. Successes, revisions, and post-
operative complications in 446 Mohs defect repairs. Facial Plast Surg.
2012;28(3):358-66.

Amici JM, Bailly JY, Taieb A. Horizontal stretching concept in onco-
logic dermatologic surgery of the face. ] Eur Acad Dermatol Venereol.
2010;24(3):308-16.

Monstrey S, Middelkoop E, Vranckx JJ, Bassetto F, Ziegler UE,
Meaume S, et al. Updated scar management practical guidelines:
non-invasive and invasive measures. ] Plast Reconstr Aesthet Surg.
2014;67(8):1017-25.

Rosengren H, Askew DA, Heal C, Buettner PG, Humphreys WO,
Semmens LA. Does taping torso scars following dermatologic
surgery improve scar appearance? Dermatol Pract Concept.
2013;3(2):75-83.

Wong VW, Levi K, Akaishi S, Schultz G, Dauskardt RH. Scar zones:
region-specific differences in skin tension may determine incisional
scar formation. Plast Reconstr Surg. 2012;129(6):1272-6.

Amici JM. [Early hypertrophic scar after surgery on the nasal re-
gion: value of long-acting corticosteroid injections]. Ann Dermatol
Venereol. 2014;141(1):7-13.

Shin TM, Bordeaux JS. The role of massage in scar management: a
literature review. Dermatol Surg. 2012;38(3):414-23.

McGoldrick RB, Theodorakopoulou E, Azzopardi EA, Murison
M. Lasers and ancillary treatments for scar management part 2:
keloid, hypertrophic, pigmented and acne scars. Scars Burn Heal.
2017;3:2059513116689805.

Ruchiatan K, Suhada KU, Hindritiani R, Puspitosari D, Septrina R.
Combination of 1064 nm long-pulsed and Q-switched Nd:YAG laser
for facial hypertrophic scar and hyperpigmentation following burn
injury. Int Med Case Rep J. 2022;15:23-7.

Massaki AB, Fabi SG, Fitzpatrick R. Repigmentation of hypopig-
mented scars using an erbium-doped 1,550-nm fractionated laser and
topical bimatoprost. Dermatol Surg. 2012;38(7 Pt 1):995-1001.
Jadhav SB, Shah N, Rathi A, Rathi V, Rathi A. Serratiopeptidase:
insights into the therapeutic applications. Biotechnol Rep (Amst).
2020;28:00544.

How to cite this article: Amici J-M, Cogrel O, Jourdan
M, Raimbault C, Canchy L, Kerob D, et al. Expert
recommendations on supportive skin care for non-
surgical and surgical procedures. ] Eur Acad Dermatol
Venereol. 2023;37(Suppl. 3):16-33. https://doi.
org/10.1111/jdv.18855



https://doi.org/10.1111/jdv.18855
https://doi.org/10.1111/jdv.18855

	Expert recommendations on supportive skin care for non-­surgical and surgical procedures
	Abstract
	INTRODUCTION
	SEARCH STRATEGY
	PART 1: NON-­SURGICAL PROCEDURES
	Laser
	Ablative fractional resurfacing techniques
	Vascular lasers without purpura
	Vascular lasers with purpura
	Laser tattoo removal
	Laser pigmentation removal
	Laser hair removal
	Photodynamic therapy

	Peelings
	Superficial and depigmenting peels
	Medium-­depth peels

	Injections
	Mesotherapy and platelet-­rich plasma
	Percutaneous collagen induction

	Threads
	Facial thread lifting with absorbable threads
	Botulinum toxin
	Hyaluronic acid injection


	PART 2: SURGICAL PROCEDURES
	Combined surgeries
	Plastic surgery excisions, general surgery incisions, excision and direct closure in tension areas and hairless skin, oncologic reconstructive surgery with flaps
	Excision and direct closure in hairy skin and the scalp

	Skin grafts
	Full-­thickness and split-­thickness skin grafts


	CONCLUSIONS
	ACKNO​WLE​DGE​MENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST
	DATA AVAILABILITY STATEMENT

	REFERENCES


