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I
f 2021 gives us the possibility of emerging from behind 
our face masks and going out (anywhere) once again 
becomes an option, then we will likely see a resurgence 
of interest in skin health and treatments to improve it.  

Like most of the economy, the normally robust and almost 
recession-proof beauty sector has taken a massive hit due 
to the COVID-19 pandemic. However, one subsector has 
bucked this trend and seen growth throughout this period: 
skincare. So, this Journal of Aesthetic Nursing (JAN) laser 
and skin supplement is well-timed.   

In the past 12 months, the world has been turned upside 
down by the COVID-19 pandemic. Staying in, wearing 
masks and endlessly contemplating the future has resulted 
in mental health and general wellbeing taking precedence. 
However, with the change of season and vaccine comes a 
new optimism and a different emphasis. The expertise of 
aesthetic practitioners will be in demand as people look 
for ways to mitigate and repair the problems created by 
prolonged mask-wearing (dubbed ‘maskne’), the effects 
of altered diets and increased alcohol consumption and 
stress, as well as the prolonged absence of what was, for 
some, routine in-clinic skin maintenance procedures.  All 
of this means that now is a good time to refocus, update 
and refresh knowledge. 

The skin is the body’s largest organ and first line of defence 
against the environment and hostile microorganisms. Let’s 
face it, in what world did we ever think we’d be singing 
‘happy birthday’ to ourselves dozens of times a day so as 
to time a handwash? The skin is also the organ that most 
readily advertises many facts about us as individuals, 
including our lifestyle, age, stress level and general state 
of health. Only a short amount of time needs to be spent 
discussing how acne or scars impact an individual to reveal 
the importance of skin in relation to confidence and the 
positive effects that the attributes associated with ‘good 
skin’ have on a sense of wellbeing.  The fact that skin is 
an important component in the ageing process makes it 
fundamental to aesthetic medicine. The contributors to 
this supplement have both considerable experience and 

ANNIE CARTWRIGHT

Advanced aesthetic nurse practitioner, Skin and Face Clinics, Cardiff
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Time to reflect and refocus: 
reopening doors in 2021 

expertise in their areas of lasers, skin health and treatment. 
JAN presents this collection of articles on a range of skin-
related topics. 

If the challenge is making 60 the new 40 for your patients, 
then read Nikki Zanna’s article on improving skin through 
the right selection of skin peels and examining the role 
of peel ingredients in selecting the correct treatment for 
the job. 

Samantha Hill’s article goes on to tackle the tough 
subject of scars, looking at scar types and exploring the 
evidence and options for treatment with lasers and light-
based energy.

Fundamental to our professional responsibility is the 
need to fully understand the mechanisms of action of 
the drugs that are prescribed and the treatments that are 
offered. Without this, the ability to deliver safe, effective 
treatment or anticipate and manage problems that may 
arise as a result is compromised. Mike Murphy’s article 
is essential reading for anyone using light-based energy 
devices in their practice.

Finally, the past year has made us all wonder what 
we might be breathing in, and Godfrey Town and Mike 
Murphy give us a fresh insight into the subject of plumes 
created by energy-based devices. Their guide deals with 
how to manage and mitigate risks in this COVID-19 world, 
using their considerable experience as they cover a variety 
of aspects from risk assessments to masks. 

If past resilience to financial recessions in any indicator, 
then medical aesthetics is likely to make a full recovery from 
the COVID-19 pandemic. This special JAN supplement will 
help health professionals prepare, update their knowledge 
and refocus, as we look forward to addressing the concerns 
of our patients and where we may find a new emphasis on 
skin health as a reflection of wellbeing.
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FOREWORD

Small victories, struggles 
and skincare

KEV HUBBARD

Clinical director and aesthetic nurse practitioner/lecturer, Rejuvenate Aesthetics and Training, Bolton
e: info@rejuvenatebolton.co.uk

F
or approximately 1 year now, we have been in a 
very unfortunate and somewhat unwanted state of 
lockdown due to the COVID-19 pandemic, and it goes 
without saying that this has been a strange, worrying 

and extremely stressful time for all.  
With aesthetic clinics being viewed as non-essential 

services, many practitioners have been unable to function 
in the ways that they were previously used to. This, along 
with the COVID-19 restrictions, has made it essential for 
many aesthetic practitioners to rethink the ways in which 
they practice and the way that they run their business. In 
essence, many people have had to change the way they work 
to survive. Virtual consultations have gone from being 
almost unheard of to being the daily norm, and online sales 
of skincare products have become the mainstay of many 
aesthetic businesses, including my own.  

Alongside this, practitioners are very much aware of how 
much of a struggle this time has been for patients. This 
is well illustrated by Pikoos (2020), whose study focused 
on the effects of aesthetic practice closures due to the 
COVID-19 pandemic. The study found that closures had 
an unsurprisingly overwhelming negative effect on the 
wellbeing of patients, mainly because many people access 
aesthetic services to alleviate stress and to enhance personal 
confidence and wellbeing.  

So, how do we cope with this? It is easy to just interpret 
these issues as overwhelmingly negative and challenging 
towards the aesthetic industry; however, I would argue 
that they can be seen as an opportunity—in particular, 
an opportunity to consider looking at different ways 
of practising.  

Therefore, here we are with a fantastic opportunity: 
skincare. Let me provide an example of how this can be 
done. One thing that the pandemic has illustrated and, 
indeed, encouraged (rightly so) is the need for regular 
and effective handwashing and the use of alcohol-based 
hand gels. This is essential to help stop the spread of 
COVID-19, but both are not without their own problems, as 
Cavanagh’s 2020 study demonstrated that 74.5% of people 

who frequently washed their hands reported damage to 
their skin. However, aesthetic practitioners can help these 
people by carrying out virtual consultations on the basics 
of skincare and skincare regimes that would be appropriate 
to use to reduce this damage and to alleviate the associated 
symptoms. As stated, not only can this be done in a remote 
consultation environment, but any products recommended 
during the consultation can be purchased either online 
or during the consultation and delivered directly to the 
patient. Not only does this meet the needs of the patient, 
but it may also result in regular sales of skincare products. 
Although it may seem like a small sale, not only does it focus 
on the wellbeing of the client, but it also gives a foundation 
to build online sales on. It is a small victory.  

Healthcare professionals are another group that can 
be helped with skincare treatments. This gives aesthetic 
practitioners the chance to support their fellow medical 
professionals, which many should be doing right now. 
Navarro-Triviño and Ruiz-Villaverde (2020) suggested 
that 70% of healthcare professionals will present with 
skin disorders associated with frequent handwashing and 
wearing personal protective equipment (PPE) during the 
COVID-19 pandemic. They went on to say that less than 
one-third of healthcare workers properly hydrate their 
hands and suffer from redness and dryness to the skin 
around the ears and on the face due to wearing face masks 
and eye protection.  

There are many opportunities to discuss self-care with 
various patient groups. Until lockdown is eased and we can 
start practicing again, a valuable service can be provided to 
support our patients and keep our heads above water.  
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T
he formation of scar tissue is a natural bodily 
response to a dermal injury (Alster and Handrick, 
2000). With most deep wounds, there will be some 
degree of scar formation, and a variety of different 

scars can develop following surgery, trauma and cutaneous 
inflammatory processes (English and Shenefelt, 1999). 

Scars are not harmful and do not require removal for 
medical reasons. However, they can be painful, itchy, limiting 
and have a significant effect on a person psychologically, 
prompting patients to seek treatment (Khatri et al, 2011). 
With the laser and light-based technologies available 
today, increasing evidence demonstrates the efficacy of 
these treatments in improving different varieties of scars, 
including keloid, hypertrophic, atrophic and acne scars 
(English and Shenefelt, 1999). 

 
Types of lasers 
Laser scar therapy uses photothermal energy to target 
intra- and extra-cellular structures within the scar tissue to 
improve the colour, and also stimulate the process of neo-
collagenesis and dermal remodelling (Rumsey et al, 2003; 
Manstein et al, 2004; Hantash and Mahmood, 2007). It 
is rare that a scar can be removed completely using these 
methods; instead, the aim is to reduce the appearance of 
scars, as well as any discomfort caused mentally, physically 
and cosmetically.  

Various types of lasers have been used in the treatment 
of scars for a number of years, including carbon dioxide 
(CO2), neodymium-doped yttrium aluminum garnet 
(Nd:YAG), pulse dye and erbium-doped yttrium aluminium 
garnet (Er:YAG) lasers (Niwa et al, 2009). Lasers are chosen 
based on the severity of the scar and patient skin type and 
work according to the theory of selective photothermolysis 
(Anderson and Parrish, 1983). Most recently, fractional 
photothermolysis with ablative and non-ablative 

fractionated lasers have found use as effective treatments 
for scars (English and Shenefelt, 1999).  

The differences between ablative and non-ablative lasers, 
as well as fractional and non-fractional delivery, are based 
on the fundamental process of absorption by the target 
chromophore and how the energy is delivered to the target 
area. Ablative lasers are highly absorbed by water and 
cause the removal of material from the surface of skin by 
vaporisation. In comparison, non-ablative lasers do not 
reach temperatures in the tissue to induce vaporisation and, 
as such, do not remove material, instead causing a controlled 
zone of thermal damage through epidermal and dermal 
heating (Alster et al, 2007). Both non-ablative and ablative 
lasers can then be administered via a fractional delivery 
system, meaning that the laser beam is divided into an array 
of microscopic laser beams much smaller in size than the 
original full beam (Figure 1). This fractional delivery can be 
produced in a number of ways, most commonly via a micro-
lens array or a fractional scanner. 

Types of scars 
A main distinction between scar tissue and normal skin is 
the amount of collagen that it contains and the manner 
in which the collagen fibres are produced. The elongated 
collagen fibres are well arranged in normal skin. On the other 
hand, the structure of collagen fibres in scars is disorganised 
and markedly different from the normal surrounding tissue. 
The collagen fibres become more tightly packed and more 
resistant to elimination by the natural enzymes released by 
the body as the scar ages. 

The degree of scarring, including the size and depth of 
the wound, the blood supply to the region, the thickness 
and colour of the skin and the direction of the scar, can 
be influenced by several variables. The age of individuals 
also significantly influences the development of scars. For 
example, younger skin appears to over-heal, resulting in 
bigger, darker scars compared to older skin. Additionally, 
the location on the body where the wound takes place can 
impact the appearance of the scar, with the sternum being 
particularly prone to scar formation. Excessive pulling 
or tension across a healing wound is a factor that may 
increase inflammation and scar formation, and if healing is 

SAMANTHA HILLS

Clinical director, Lynton Lasers
e: info@lynton.co.uk

CLINICAL ARTICLE

Treating scars with lasers: everything 
you need to know
In this article, Samantha Hills explains the benefits of treating various types of scars with different 
lasers, as well as the additional modalities for scar treatment
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delayed—for example, due to infection—this will increase 
the risk of build-up of connective fibrous tissue, resulting in 
an increased likelihood of scarring.  

There are numerous types of scars encountered when 
treating patients, the most common being atrophic, keloid 
and hypertrophic scars. Acne scars are also common and can 
present in a number of different ways.   

 
Atrophic scars 
Atrophic scars can occur anywhere on the body, and 
generally present as an indented scar that heals below the 
normal layer of skin tissue. The scar may be  irregular, with 
jagged edges and a pitted, sunken appearance. Atrophic 
scars form when the skin is unable to regenerate tissue. 
Atrophic scars often appear after severe acne, chickenpox, 
surgery or accidents that cause underlying trauma to 
the area.  

 
Keloid scars 
Keloid scars are abnormal scars that grow beyond the 
boundaries of the original injury, resulting from excess 
collagen at the injury site. They are generally pink to purple 
in colour or may display hyperpigmentation. In some cases, 

CLINICAL ARTICLE

extra scar tissue grows, forming smooth, hard growths. 
Often, keloid scars can be much larger than the original 
wound. The most common areas where keloids form is the 
anterior chest, shoulders, ear lobes, cheeks and skin overlying 
joints. Patients will often feel itching, hyperesthesia and 
pain. Despite the broad range of modalities available to treat 
scars, the treatment of keloid scars remains a challenging 
clinical dilemma for both patients and practitioners. 
Studies have shown that keloid formation can be prevented 
if anticipated with immediate silicone elastomer sheeting, 
taping to reduce skin tension, or corticosteroid injections 
(Tidwell et al, 2016). Cryotherapy may be useful, but it 
should be reserved for smaller lesions (Juckett and Hartman-
Adams, 2009). 

Surgical removal of keloids can pose a high risk of 
recurrence unless combined with one or several modalities, 
such as silicone elastomer sheeting—a non-invasive but 
time-intensive, first line option for the treatment of keloids 
and hypertrophic scars (Berman et al, 2007). 

 
Hypertrophic scars 
Hypertrophic scars are widened scars, usually raised and 
dark in colour, although, unlike a keloid scar, they remain 

The degree of scarring is influenced by several variables, including the depth of the wound, the thickness and colour of the skin and the 
direction of the scar
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within the boundaries of the wound. They can continue 
to thicken for up to 6 months (Waibel et al, 2013). Unlike 
keloids, hypertrophic scars are smaller, and the colouring 
can fade over time. Hypertrophic scarring occurs after 
thermal and/or traumatic injury concerning the reticular 
dermis. The risk of hypertrophic scars forming, as with 
keloid scars, can be reduced post-surgery, by the use of 
silicone elastomer sheeting, pressure dressings or garments. 
This can especially be the case with burns (Atiyah, 2007).  

 
Acne scars 
There are three main types of acne scars: ice pick scars, 
rolling scars and boxcar scars. Ice pick scars are very small, 
deep holes in the surface of the skin that look like the skin 
has been punctured with a sharp object, leaving behind what 
look like little holes on the face. Rolling scars are caused 
by bands of scar tissue that form under the skin, giving the 
surface of the skin a rolling and uneven appearance—the 
skin can be seen to visibly dip. Boxcar scars are round or 
oval depressions or craters in the skin with parallel side 

walls. Despite the psychological stress that acne scarring 
can place on an individual, treatment is generally regarded 
as cosmetic surgery and is not usually available on the NHS. 
Therefore, demand is high for effective treatment within 
private clinics. 

 
Other scars 
Other specific types of scars include post-operative scars, 
post-trauma scars, burn scars, post-infective scars or 
diabetic wound scars. In some instances, it is possible to 
encounter combination scars, such as hypertrophied post-
operative scars or keloid trauma wounds. 

 
Treating scars  
For the application of lasers for scar treatments, the theory 
of selective photothermolysis describes the means by which 
the skin’s chromophores (water, melanin and haemoglobin) 
are targeted by use of an appropriate wavelength and pulse 
duration of a laser or light source. Generally, this is done to 
produce thermal damage of the target area, without damage 
to the surrounding tissues and structures. 

With the treatment of scars, ablative Er:YAG (1540-nm) 
and CO2 (10 600-nm) lasers are commonly selected, with 
water being the target chromophore. CO2 and Er:YAG 
lasers are particularly effective in the treatment of scars 
due to their ability to smooth scar texture and stimulate 
collagen production (Waibel et al, 2013), although patients 
and practitioners must consider the potential for significant 
downtime, as re-epithelialisation typically takes 4–7 days 
with Er:YAG and 7–10 days with the CO2 laser. While 
inducing more downtime than non-ablative lasers, they 
usually produce a higher degree of clinical improvement. 

Particularly for the treatment of acne scars, previous head-
to-head studies have suggested that CO2 laser produces 
superior results, while Er:YAG is better tolerated with less 
downtime (Alexiades, 2017). Raised and shallow boxcar scars 
improve the most with laser resurfacing, while ice pick scars 
are more challenging to treat and may necessitate secondary 
resurfacing (Tierney et al, 2009). 

More recently, fractional ablative laser resurfacing has 
emerged as a popular treatment modality for scar therapy. 
In fractional ablative resurfacing, columns of energy create 
heat in the dermis, which works on the principle of injury 
and repair, leading to reversible necrosis and resulting in 
collagenases, angiogenesis and structural changes within 
the dermis and scar tissue. The microscopic thermal 
treatment zones are separated by the surrounding untreated 
skin, resulting in rapid re-epithelialisation and reduced 
downtime, as only a fraction of the skin is altered. (Niwa et al, 
2009). A double-blind split-scar study by Tidwell et al (2016) 
reported a significantly superior outcome with fractionated 
Er:YAG laser compared to fully ablative Er:YAG laser for 
surgical scar revision, with 94% of patients preferring the 
side of the scar treated with fractional ablative resurfacing. 

CLINICAL ARTICLE

Figure 1. The concept of ablative (top left), fractional ablative 
(top and bottom right) and non-ablative fractional esurfacing 
(bottom left)
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Another study showed fractional CO2 laser to be effective in 
treating atrophic traumatic scars in 70% of patients treated 
with six monthly sessions of fractional CO2 laser treatment 
(Keen et al, 2018). 

Non-ablative fractional lasers have also been shown to 
significantly improve the pigmentation and thickness of 
surgical, atrophic, hypertrophic and hypopigmented scars 
(Alexiades, 2017). A study by Tierney et al (2011) comparing 
1550-nm non-ablative fractional laser to 595-nm pulse dye 
laser for the treatment of surgical scars showed that non-
ablative fractional laser outperformed pulse dye laser, and 
83% of patients preferred the half of the scar treated with a 
non-ablative fractional laser. Furthermore, Niwa et al (2009) 
examined a non-ablative fractional laser in the treatment of 
hypertrophic scars and found a 26–75% clinical improvement 
after two to three treatment sessions at 4-week intervals. 
For vascular scars, the pulsed dye laser is particularly useful, 
and it has been shown to improve the scar’s appearance by 
reducing the redness that is associated with certain types of 
scarring (Khatri et al, 2011). 

 
Intense pulsed light for scars 
Alongside lasers, high-intensity, non-coherent light sources 
have been shown to be useful for the treatment of scars. 
A study by Kontoes et al (2003) found that intense pulsed 
light (IPL) sources, which emit noncoherent, broadband, 
pulsed light, can treat a range of scarring. IPL sources 
are commonly used in the treatment of vascular and 
pigmented lesions by targeting haemoglobin and melanin 
chromophores in accordance with the theory of selective 
photothermolysis. Therefore, they can act on the vasculature 
and the pigmentation of a scar to improve its appearance 
and/or the symptoms that may coexist. Over a 3-year period, 

it was found that patient satisfaction was high following 
IPL treatment in the majority of cases and yielded the best 
results when used in combination with other treatments 
(Kontoes et al, 2003). This study demonstrated that IPL 
treatments are applicable to, and effective in, the treatment 
of almost all types of scars, and can easily be combined 
with other treatment methods, such as microneedling and 
silicone dressings (Kontoes et al, 2003). 

 
Scar prevention 
Using lasers to prevent the formation of scars is a relatively 
new concept that is gaining popularity in the aesthetics 
field. Wound edges can be vaporised with either a CO2 or 
an Er:YAG laser before primary surgical closure to enhance 
ultimate cosmesis (Alster et al, 2007). Alternatively, a 585-
nm pulse dye laser system can be used to treat surgical 
sites, traumatic wounds or ulcerations to reduce the risk 
of scarring and prevent excessive scar formation (McCraw 
et al, 1999; Nouri et al, 2003; Bowes and Alster, 2004) 
(Figure 2).

Additional modalities for 
scar treatments  
There are multiple modalities that aim to reduce and 
improve the appearance of scars that do not use lasers or 
light, including microneedling, topicals, injectables and 
more. A brief review of these treatments is listed below.  

 
Microneedling 
Microneedling treatment uses needles to create tiny 
punctures in the skin to initiate the wound healing 
response. The needles break collagen bundles in the 
superficial layer of the dermis that are responsible for scars, 

CLINICAL ARTICLE

Figure 2. Prescars on the neck before (A) and after (B) pulse dye laser treatment

Supplied by the author
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with the subsequent induction of better-structured collagen 
to reduce the appearance of the scar. Often, patients see 
an improvement in skin appearance and texture. This 
treatment can be used for most kinds of scarring.  

 
Surgery 
Scar revision surgery—where existing scar tissue is surgically 
removed—can be an effective modality that can improve 
the appearance of scars, transform the shape of the scar and 
increase functionality, for example, by releasing a tight scar 
that is close to a joint to improve movement and decrease 
patient discomfort. Surgical excision of hypertrophic 
or keloid scars is often used in conjunction with other 
treatment modalities, such as silicone gel sheeting. The key 
problem with performing surgery on a scar already formed 
is that there is also an increased risk of further keloid and 
hypertrophic scarring following surgery. After surgery, the 
recurrence rate for keloid scarring is approximately 50–80% 
(Ogawa, 2019). 

Scarring is inevitably unpredictable, and excision 
has an associated downtime and a requirement for 
local anaesthetic. 

 
Chemical peels  
Chemical peels are most commonly used for the treatment of 
acne scars, although they can be used for any type of scar that 
has an element of hypertrophy, as it enables the smoothing 
of the scar to the skin’s surface. Examples include raised 
scars created after burns, surgery or trauma. Trichloroacetic 
acid (TCA)- and phenol-strength peels are better suited for 
deeper scarring; however, a lengthy downtime is experienced 
by patients with stronger peels. Dot peeling with these acids 
can be used to directly target ice pick or small box scars. 
Salicylic acid peels are currently the most frequently used 
and tend to be combined with other treatments, such as 
microneedling, IPL and laser, for the best results. Currently, 
there appears to be no consensus on the best combination 
of treatments. However, a series of chemical peels can lead 
to significant improvement over a short period, leading 
to patient satisfaction and maintenance of clinical results 
(Kontochristopoulos and Platsidak, 2017). 

 
Platelet-rich plasma  
Autologous platelet-rich plasma contains a higher 
concentration of platelets than normally found, so as to 
enhance wound healing (Fennis et al, 2002; Carter et al, 

2003). Derived by spinning the patient’s blood and injecting 
it back into the area of scarring, practitioners are able to 
deliver a high concentration of growth factors, platelets 
and cytokines to the target tissue. In response to platelet 
activation, the alpha granules of the platelets release growth 
factors and induce cell proliferation and cell differentiation 
for tissue regeneration. These growth factors play an 
important role in controlling and proliferating mesenchymal 
stem cells, including fibroblasts, and have been shown to 
induce collagen and matrix component synthesis, which is 
expected to boost atrophic scars (Ibrahim et al, 2017). 

Additionally, the application of platelet-rich plasma to 
surgical wounds post-surgery has been shown as an effective 
pre-scar solution, for the acceleration of tissue repair and 
for the reduction of postoperative pain (Gardner et al, 2007). 
This treatment can be used alongside other scar treatment 
methods that are mentioned in this article.  

 
Dermabrasion and microdermabrasion 
Dermabrasion and microdermabrasion were the first major 
advanced treatments for acne scarring (Goodman, 2000; 
2003). Dermabrasion and microdermabrasion are both facial 
resurfacing techniques that mechanically remove damaged 
skin to promote the remodelling of the skin’s structural 
proteins. Dermabrasion is ablative, induces more downtime 
and requires anaesthesia. It eliminates the epidermis 
entirely and penetrates to the level of the papillary or 
reticular dermis, causing structural protein remodelling of 
the skin (Fabbrocini et al, 2010). A more superficial variation 
of dermabrasion, microdermabrasion only removes the 
outer layer of the epidermis, which accelerates the natural 
exfoliation process (Fernandes et al, 2014). Dermabrasion 
techniques can be effective in the treatment of scars 
and produce clinically significant improvements in skin 
appearance. However, practitioners are unable to treat deep 
wounds with microdermabrasion procedures (Fernandes 
et al, 2014). Additionally, dermabrasion does not optimally 
enhance ice selection or deep boxcar scars (Thiboutot and 
Gollnick, 2009), and although microdermabrasion may help 
those with uneven skin texture or congested skin, it has 
limited efficacy in the treatment of scars.   

 
Steroid injections  
Steroid injections are often the first line of defence in the 
prevention and treatment of keloids and hypertrophic scars 
from a medical perspective (Carroll and Patel, 2015). Usually, 

CLINICAL ARTICLE

» Traditional treatments, such as silicone dressings and 
intralesional steroid injections, still have an important role to 
play, but optimal results can be obtained when combing these 

methods with other modalities, such as laser and light sources «



12 Journal of AESTHETIC NURSING ► Supplement 3 2021

©
 2

02
1 

M
A

 H
ea

lth
ca

re
 L

td

CLINICAL ARTICLE

triamcinolone is injected along the length of the wound. The 
result is a reduction in the redness of the scar and then the 
slowing of growth, followed, in most cases, by a regression 
of the bulk of the lesion. Corticosteroid injections can have 
improved efficacy when combined with other therapies, 
including lasers (Davison et al, 2009). Furthermore, 
triamcinolone injections have been shown to improve scars 
via the inhibition of fibroblast proliferation, decreased 
collagen synthesis and collagenase inhibitors (Huang et 
al, 2013). While triamcinolone’s side effects, including skin 
atrophy, telangiectasia and hypopigmentation, are well-
known, lower doses of steroids can decrease these effects. 

 
Psychological considerations when 
treating scars 
Finally, aesthetic practitioners should consider the 
psychological implications of treating scars for patients. 
Patients with facial scars such as acne scarring appear 
to experience low self-esteem, be nervous about their 
condition and to be unrealistic about treatment results. As 
practitioners, it is crucial to have a mindful discussion with 
a thorough description of the treatment, its consequences 
and the potential results when treating any form of scars 
(Castillo and Keri, 2018). 

Through doing this, the practitioner can gain the 
patient’s confidence and strengthen the relationship 
between the medic and the patient. For the effectiveness of 
the process, this relationship is important. Therefore, when 
reviewing a patient’s expectations and concerns and past 
experiences of treating scars using a variety of modalities, 
all aesthetic practitioners must be cautious and must be 
pragmatic about outcomes and complications to maximise 
patient satisfaction. 

 
Conclusion  
With the range of modalities available for the treatment of 
scars, practitioners have the ability to create a treatment plan 
tailored to the patient’s needs, which may use a combination 
of treatments. Traditional treatments, such as silicone 
dressings and intralesional steroid injections, still have an 
important role to play, but optimal results can be obtained 
when combining these methods with other modalities, such 
as laser and light sources. 
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Castle House Medical (CHM) is the sole UK distributor of Fotona lasers. 
For 50 years Fotona has been a leading provider of innovative laser 
technology solutions, acclaimed and supported by clinical research for 
medical, aesthetic and surgical uses. If you are interested in non-surgical 
treatments, with little to no down time, Fotona is the laser of choice. 
Fotona are renowned for high quality, reliability and safety, as well as 

the capability to deliver outstanding, evidence-based results. Fotona 
lasers provide practitioners with new, unique patented treatments at the 
cutting edge of laser technology. With Fotona you will stand out from 
the crowd and transform your business’s profitability with outstanding 
patient satisfaction. Training is provided by Dr Tanja Phillips, a KOL in 
Fotona treatments. CHM will support you every step of the way to give 
you the best experience in the laser industry.

“FOTONA LASERS PROVIDE PRACTITIONERS WITH NEW, 
UNIQUE, PATENTED TREATMENTS AT THE CUTTING EDGE 
OF LASER TECHNOLOGY”

FOTONA’S NON-SURGICAL LASER TREATMENTS INCLUDE PATENTED 
TREATMENTS FOR: 
•  Facial wrinkles, including the eye area 
• Skin laxity, from the jowls to body 
• Fat reduction and body sculpting 
• Melasma, and much more

The aesthetics industry’s hidden gem 
Just as Slovenia is the hidden gem of Europe, Fotona lasers — manufactured in the very same country — 
are the hidden gem of the aesthetics industry

 
 
 
 
 
 
 
 
 

 
 
 

Fotona 4D 

Courtesy of Gaspar. M.D

T: 020 7427 6087 E: info@castlehousemedical.co.uk Or sales@castlehousemedical.co.uk castlehousemedical.co.uk

BEFORE 

Fotona TightSculpting

AFTER 
Courtesy of Dr Tanja Phillips 
Medical Aesthetic Clinic

Fotona SmoothEye

AFTER BEFORE 

Before SmoothEye 6 weeks a¤ er 1st session 6 weeks a¤ er 2nd session 6 weeks a¤ er 3rd session
Courtesy of Dr Tanja Phillips Medical Aesthetic Clinic



British Medical Laser Association 2021 Virtual 
Conference and Courses in association with 
the European Laser Association

The BMLA Annual Conference is a unique and 
highly respected platform for the exchange of 
knowledge, ideas, recent advances, and everything 
else in the field of lasers and light-based devices. 
It is relevant to all medics, surgeons, nurses, 
technicians, aestheticians and scientists who are 
directly or indirectly involved in the use of such 
devices for improving their patients’ and clients’ 
health and wellbeing. 

Whilst a challenge to cater to such a diverse group 
of candidates, year on year the BMLA deliver high 
quality, evidence based, scientific programmes to 
stimulate the minds of medical and aesthetic laser 
enthusiasts alike and this years’ virtual conference 
will be no different.

The pre-conference Educational Courses are 
always popular with demand growing annually 
and feedback consistently high.They begin with 
the, all essential, Core of Knowledge, followed by 
four individual courses: Hair Removal, Vascular 
Lesions, Ablative Laser Treatment & Energy 
Based Devices. 

As the foremost society for medical lasers in the UK, the British Medical Laser Association (BMLA) 
represent anybody who has an interest in the application of lasers or energy-based devices in 
medicine and aesthetics. 

We are delighted to invite you to the BMLA 2021 Virtual Conference & Educational Courses in 
association with the European Laser Association (ELA) on 6th – 7th May 2021.

Join the conversations: @thebmla #BMLA2021 @thebmla #BMLA2021

For membership information, latest medical laser news, updates to 
national policy, and BMLA approved training courses, visit our website.

A first this year are some Masterclasses followed 
by the main BMLA conference sessions which 
will include skin laser treatments, photodynamic 
therapy and use of lasers in surgery and dentistry.

Priding itself on being inclusive, the BMLA are 
delighted to again have a dedicated Nurses and 
Therapists session in the programme which has 
been so popular in the last few years. This will 
be hosted by Kerry Muggeson, Manager, Plastic 
Surgery and Laser Centre, Bedford Hospital NHS 
Trust and Kerry Belba, Clinic Director & Laser 
Practitioner, Laser Skin Solutions Ltd.

 

Kerry Muggeson Kerry Belba



BMLA 2021 

Virtual Conference

BMLA 2021

Virtual Conference

@BritishMedicalLaserAssociation

For more information and to register go to 
www.bmla.co.uk/annual-conference

If you have any queries, please don’t hesitate to 
contact us by emailing office@bmla.co.uk

Educational Courses:
Core of Knowledge £95.00
4 short Courses £50.00 each
All 4 Courses offer £150.00

Conference:
EARLY BIRD (until 5 March 2021)/FULL PRICE (from 6 March 2021)
BMLA or ELA Member (both days) £95.00/£125.00
BMLA or ELA Non-member (both days) £150.00/£195.00
Nurse/Student/Therapist (both days) £60.00/£75.00

We are really looking forward to welcoming you online in May!

Best wishes
The BMLA Conference 
Organising Committee

6th – 7th 
May 2021 

REGISTRATION FEES:

 www.bmla.co.uk
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I
nfection control requirements driven by the COVID-19 
pandemic now require the laser and intense light source—
for example, intense pulsed light (IPL)—services provider 
to have a policy and procedure for hygiene, infection and 

cross-infection control that is supported by a risk assessment 
against virus transmission. Of course, this includes airborne 
transmission through water and saliva droplets, and has 
driven the need for pre-treatment infection control protocols 
and increased use of personal protective equipment (PPE) (for 
example, respirator masks and face shields) (Fox-Lewis et al, 
2020; Pavan et al, 2020; Vuorinen et al, 2020). 

Improved room ventilation is recommended to reduce risk 
of exposure to airborne virus transmission (Carpenter and 
Poitrast, 1990; Hatcher, 2020; Poplett, 2021). 

 
Plume control and risk assessment 
The potential hazards of other airborne particulates and 
noxious plumes that are generated by the interaction of laser 
and IPL beams on human tissue must also be identified by 
the laser and IPL services provider, as well as procedures 
considered to mitigate the risks. Published guidelines from 
the Medicines and Healthcare products Regulatory Agency 
(MHRA) and British Medical Laser Association (BMLA) should 
always be followed (MHRA, 2015; Madan, 2020).  

‘Plume’ can be defined as any emissions from tissues 
following laser, IPL, electrosurgical, harmonic scalpel, plasma 
or radiofrequency intervention that contains any form 
of contaminant, including smoke (water vapour), tissues, 

bacteria, viruses, chemicals, gases or particulate matter, etc. 
The types of hazard and level of risk to laser and IPL operators 
and patients depends on the intended application, the laser 
or IPL and settings being used, the method of delivery and 
environmental factors, in particular, ventilation and filtration. 

It is the legal duty of establishment owners to manage health 
and safety in the establishment (Legislation.gov.uk, 1999), 
but a certificated laser protection adviser (LPA) will have the 
competencies and indemnity insurance to advise about the 
specific laser and IPL risks in the workplace and recommend 
control measures that are proportionate and reasonably 
practical (Health and Safety Executive (HSE), 2021). 

A laser and IPL plume risk assessment should include the 
following considerations.  
Identify the hazards 
Certain surgical and aesthetic techniques can generate plume 
as a by-product, particularly from procedures that rely on 
the ablation or mechanical manipulation of target tissue by 
devices such as laser and high-power pulsed broadband light 
sources. 

Plume can contain a variety of contaminants, including 
viable bacteria, viruses, cellular debris, particulates, noxious 
and toxic aerosols, gases, vapours and fumes. The gases can 
include toxic substances, such as benzene, formaldehyde 
and hydrogen cyanide. Laser and IPL contact with skin 
preparations will also produce additional chemicals. 

Plume can also contain aerosolised blood (plasma and blood 
cells or fragments of cells) and bloodborne pathogens in the 
form of bacteria and viruses. Thus, plume poses a hazard to 
exposed individuals and can transmit infections. 

The contaminants in plume can cause respiratory problems 
or have mutagenic or carcinogenic effects. They can also cause 
mucous membrane, ocular, respiratory and skin irritations 
and reduce the practitioner’s ability to visualise the operative 
field, resulting in unsafe operating conditions (CSA Group, 
2020) Furthermore, Ilçe et al (2016) found that exposure 
to electrosurgery-generated plume resulted in headaches, 
coughing, nausea and drowsiness in 81 clinical personnel. 

 
Decide who might be harmed and how 
For each hazard, it needs to be clear who might be harmed, 
as it will help to identify the best way of managing the risk. 

GODFREY TOWN

Certificated laser protection adviser and 
senior research fellow, Aalborg University 
Hospital, Denmark
e: godfreytown@mac.com

MIKE MURPHY

General secretary, UK Council for Surgical Plume 
and general secretary, Association of Laser 
Safety Professionals

CLINICAL ARTICLE

Plume control in medical and cosmetic 
laser clinics: a practical guide 
In this article, Godfrey Town and Mike Murphy review risk assessments that aim to control the 
dangers of plume and make recommendations that laser specialists can use to make their practice 
safe and secure
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For example, this might include laser therapists, patients, an 
observer in the laser room, cleaners and contractors. 
In each case, identify how they might be harmed (i.e. what type 
of injury or ill health might occur). For example, bloodborne 
pathogens from laser tattoo removal might transmit human 
immunodeficiency virus (HIV) and infect others, or airborne 
bacterial contaminants from ablative skin procedures might 
transmit and infect others with disease. 

COVID-19 viral transmission aside, the risk of chronic 
disease transmission through airborne particulates during laser 
and IPL procedures is low. While many in vitro studies have 
shown the existence of viable airborne pathogens in surgical 
plume, a literature search produced only two cases, with the 
first detailing actual laryngeal papillomatosis transmission in 
a laser surgeon after repeated laser therapy to patients with 
anogenital condylomas (Hallmo and Naess, 1991), and the 

CLINICAL ARTICLE

second describing transmission of laryngeal papillomatosis in 
an operating room nurse (Calero and Brusis, 2003). 

It has also been suggested that noxious gases from laser and 
IPL hair reduction odour might reach toxic levels and affect 
the health of regular users (see laser hair reduction plume risks 
below). 

The long-term cumulative effects of inhaling potentially 
harmful plumes from laser and IPL use are unknown. 

 
 Evaluate the risks and decide on precautions 
The law requires practitioners to do everything that is 
‘reasonably practicable’ to protect people from harm. The 
easiest way is to compare current practice with established 
good practice. 

The UK HSE published a list of workplace exposure limits 
for potentially harmful plumes for use with the Control of 

Table 1: Example of a simple laser plume hazard risk assessment for a small hair reduction 
service provider
People at risk How? Existing controls OK? Risk factors Action required

Laser operator Extended exposure to 
mutagenic particulate 
and gases in laser 
plumes (disease 
cross-infection and 
allergies, etc)

 ► Extractor fan 

to the outside 

that is switched 

on through the 

day to ensure air 

exchanges

 ► The patient 

always shaves the 

treatment area 

before the laser 

appointment 

(maximum 1 mm 

stubble)

 ► Using diode laser 

in skin contact 

with thermoelectric 

skin colling and 

minimum 2 mm 

thick refrigerated 

transparent gel

 ► All persons present 

in the treatment 

room use FFP2/

N95 respirator 

masks during 

the treatment.

OK

 
OK

 
OK

OK

Low/very low
Always ensure that 
the extractor fan is 
turned on

Always ensure that 
the treatment area 
is clean shaven to 
reduce carbonising 
the hair follicles

Always ensure that 
transparent gel is 
refrigerated and 
applied 2 mm thick 
minimum

Always ensure FFP2/
N95 masks are used 
during treatments 
(except the patient if 
treating facial areas)

Patient/any observer 
who is present

Brief exposure to 
mutagenic particulate 
and gases in laser 
plumes (disease 
cross-infection and 
allergies, etc)

This risk assessment will be reviewed yearly or following any significant changes that are made (for example, new laser equipment or changes 
to the room’s layout)

Date of risk assessment:                                                                                    Name:

Risk assessment perfomed by:                                                                           Signature:
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Substances Hazardous to Health Regulations 2002 (HSE, 
2020). This list can be used to guide those responsible for 
controlling exposure to hazardous substances at work. Short-
term exposure limits (15 minutes) are set to help prevent effects 
such as eye irritation, which may occur immediately after 
exposure, and long-term limits (8 hours) for delayed effects. 

Exposure to surgical smoke is considered hazardous 
and is well-documented in guidance documents (MHRA, 
2015; Madan, 2020), regulations and standards (British and 
International Standards Institution, 2014; CSA Group, 2020; 
HSE, 2020) and in the scientific and clinical literaturei. A 
number of measures may be taken to minimise exposure to 
unwanted plume (see how to minimise plume below). 

 
Record findings and implement them 
Putting the results of the risk assessment into practice will 
make a difference when looking after patients, colleagues 
and yourself. 

When writing down results, keep it simple. For example, 
‘check the room carbon dioxide (CO2) monitor before each 
patient enters the laser treatment area and increase room 
ventilation if required’. 

A risk assessment does not have to be perfect, but it must 
be suitable and sufficient. Practitioners need to be able to 
show that: 

 ► A proper check was made (protocol and/or check list) 
 ► It was established who might be affected (perhaps the 
therapist, patient or an observer) 

 ► All the obvious significant hazards were dealt with, while 
taking into account the number of people who could 
be involved 

 ► The precautions are reasonable, and the remaining risk 
is low 

 ► Colleagues or staff were involved in the process.  
 

Review risk assessments and update if necessary 
Regarding risk assessments, practitioners should consider if 
there have been any changes or any improvements that still 
need to be made. Furthermore, questions should be considered, 
including whether other people have spotted a problem. Has 
anything been learnt from accidents or near misses? Make sure 
that risk assessments stay up to date. 

 
Laser hair reduction plume risks 
A 2016 study analysed plume generated by laser hair reduction 
therapy, reporting significant airborne contaminants (Chuang 
et al, 2016) type of laser, the technique used and the body area 
treated (Eschleman et al, 2017). 

An alexandrite laser delivering comparatively short (3 ms), 
high-energy pulses through free space to tissue with cryogen 
spray cooling was compared with a diode laser using 30 ms 
pulses, contact delivery and a laser optical transmission lotion/
gel, which resulted in up to 60% lower plume emissions than 
those measured with the alexandrite laser. Pre-shaving of 
the treatment area, reduced charring, contact delivery, lower 
energy density and the use of a cooled transparent gel all appear 
to mitigate the risk of exposure to airborne contaminants. 

In 2016, Chuang et al analysed plume using gas 
chromatography, following exposure of discarded whole adult 
terminal hairs to 3 ms pulses of a high-energy alexandrite 
laser fired through free space. By-products produced in this 
simulation were compared with US Occupational Safety and 
Health Administration OSHA permissible limits. Data showed 

Table 2. Standards for respirators in the EU and US
EU: European Standard EN 149:2001 + A1:2009 US: National Institute for Occupational Safety and Health 

standards 

FFP1 Minimum filtration – 80% 
Maximum leakage – 22% 
May be used as a ‘dust’ mask

Class N ‘Non-oil’ meaning that it must be 
used in an environment where no 
oil-based particulates are present 
in the atmosphere.

FFP2 Minimum filtration – 94% 
Maximum leakage – 8% 
Used as protection against 
influenza viruses

Class R Means that the mask is resistant 
to oil-based particulates for eight 
hours.

FFP3 Minimum filtration – 99% 
Maximum leakage – 2% 
Protects against very fine particles 
such as asbestos

Class P Indicates that the mask is oil 
proof.

Rating: 
 
95 
 
99 
100

These ratings apply to Classes N, 
R and P: 
Filters out at least 95% of 
particles down to 0.3 microns 
in size 
99% filtration down to 0.3 
microns 
99.97% filtration

CLINICAL ARTICLE



Supporting duty of care

Promoting safety and training

Encouraging natural enhancement

#EthicsInAesthetics is dedicated 
to safety, responsibility and natural 
procedures in medical aesthetics. 

We’re looking for your insights, ideas 
and experiences, to inform our future 
content and inspire current practice. 

#EthicsinAesthetics
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that limits were exceeded by several hazardous chemicals and 
gases. US OSHA and the UK HSE maximum permissible limits 
in EH40/2005 Workplace exposure limits are broadly similar 
(HSE, 2020). 

However, values for harvested and irradiated whole adult 
terminal hairs in vitro bears little resemblance to the clinical 
setting where patients are routinely expected to present 
with the treatment area shaved to the infundibulum or to a 
maximum stubble height of 2 mm. 

To further illustrate the point, Eschleman et al (2017) 
demonstrated that hair reduction laser plume was reduced by 
up to 60% compared with alexandrite lasers when a diode laser 
was used in conjunction with chilled transparent laser lotion, 
gel or contact delivery and cooling. 

Therefore, laser hair reduction service providers should 
develop a risk assessment that is appropriate for the technology 
that they are using. An example of a simple risk assessment is 
given in Table 1. 

Minimising plume 
There are a number of steps that can be easily implemented to 
minimise the amount of plume in the air. 

 
Increased ventilation 
Good practice will always dictate adequate room ventilation for 
general comfort. An obvious and simple method to reduce plume 
is simply to open windows, which allows for contaminated air 
to be replaced by new, cleaner air. However, this method cannot 
be relied on to reduce contaminants to an acceptable level. The 
minimum total air exchange rate for the room should be 20 air 
changes per hour to ensure a safe working environment (CSA 
Group, 2020). 

 
Use a plume and smoke evacuator 
It should be identified if there is a significant risk of exposure 
to noxious laser plumes through frequent ablative or surgical 
procedures. Best practice might include the use of a plume 
scavenging evacuator, with the evacuator nozzle kept as close 
as possible to the operative site (for example, no greater than 
the diameter of the nozzle), and respiratory protection by all 
present in the treatment room. Evidence shows that this is a 
very important issue—moving the evacuator nozzle only 2 
cm away from the laser site can reduce its efficiency by 50%, 
allowing more particulate material to escape in the local air 
(International Standards Organisation, 2016). 

Such systems use filters that must be changed on a regular 
basis, with the frequency of change depending on the usage. 
These filters must be treated as hazardous waste, as they may 
contain viable bacteria and/or viral particles (Coxon, 2015). 

 
Use high-efficiency particulate air or ultra-low 
particulate air filtration systems 
In facilities where energy-based devices generate plume, the 
room air is exhausted directly to the outdoors or returned 

to the air circulation system through a high-efficiency 
particulate air (HEPA) or ultra-low particulate air (ULPA) 
filtration unit. HEPA filters are designed to remove airborne 
particles down to a 0.3 micron size, with an efficiency of 
99.95% (British Standards Institution, 2001), while ULPA 
filters can remove particles down to 0.1 microns to an 
efficiency of 99.999%. 

Good practice requires that, if the hazard cannot be 
removed entirely where noxious plumes may arise from laser 
and IPL treatments, measures should be reviewed to control 
the risks so that harm is unlikely. For example, pre-treatment 
preparation of the patient, the use of plume-absorbing 
accessories such as transparent cooling gel, perfluorodecalin 
(PFD) patches or clear hydrogel sheets, glass slides or cling 
film, laser beam guards and increased exhaust ventilation of 
the room, etc. 

 
Ultraviolet-C light 
Ultraviolet-C (UVC) light has been used to neutralise 
viruses in clinical settings for many years (US Food and 
Drug Administration, 2021). It has also been found that 
UVC energy was useful in reducing the levels of airborne 
COVID-19 virus particles (Beggs and Avital, 2020; Nogueira, 
2020). Furthermore, Simmons et al (2020) found significant 
deactivation in the SARS-CoV-2 virus following irradiation 
with pulsed UVC energy. 

However, many UVC systems cannot be used routinely 
while people are present, because of the hazard to tissues 
(D’Orazio et al, 2013). Recent developments have produced 
‘upper-room’ devices that irradiate room ceiling spaces with 
UVC but that result in sub-damage threshold fluences in 
the ‘working area’ below (Beggs and Avital, 2020). This begs 
the question whether such devices would prove efficacious 
during normal working periods. 

An alternative device (Sanispaces 60H, Sanispaces ApS, 
Denmark) draws room air through a chamber where it is 
irradiated with a controlled dose of UVC and ozone to 
deactivate viruses and resistant bacterial contamination 
most efficiently. The unit can be used in any working area 
where people are present, without any risk of unwanted 
tissue damage, on a 24-hour per day basis, if required. 

 
Personal protective equipment 
It is important to understand the difference between masks 
and respirators. Surgical masks are medical devices that 
are designed to reduce the transmission of particles larger 
than 5 microns from the wearer (Barrett and Garber, 2003). 
Masks are specifically designed to minimise the potential of 
contamination from exhaled air. Consequently, any infected 
person who may be shedding viral particles will be less likely 
to contaminate the local air when wearing a mask (since 
the viral particles sit on aerosolised saliva droplets >5 µm). 
However, masks provide relatively poor protection against 
the inhalation of viruses or bacteria. 
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Respirators (for example, FFP2/FFP3, N95/N99 or KN95/
KN99) are specifically designed to reduce the probability of 
inhaling potentially hazardous materials, such as viruses and 
bacteria. These devices must be properly fitted to maximise 
efficiency. All such devices must comply with the British 
and European Standard EN 140:2001 and A1:2009 (British 
Standards Institution, 2001). In the US, all respirators must 
comply with National Institute for Occupational Safety and 
Health (NIOSH) standards (Table 2).

Conclusions 
When working in clinical situations where significant levels 
of plume may exist, respirators should be worn by staff and 
surgical masks be worn by patients whenever possible. 

All of the aforementioned methods should be implemented 
to reduce the amount of plume in any working area, in addition 
to PPE and standard hygiene policies. While these techniques 
may not reduce the total amount of airborne particulate and 
noxious gases to zero, they can significantly minimise the risk 
of inhalation of unwanted contaminants and, therefore, the 
risk of cross-infection. 

Health and safety in all clinical situations is everyone’s 
responsibility, especially in these unprecedented times. 
Extra precautions are now necessary to minimise the cross-
infection potentials that currently exist. This requires a more 
robust assessment of the possible hazards, including plume 
contaminants and airborne aerosolised viruses. 

While PPE provides some level of protection, it cannot be 
relied upon to ensure suitably high levels of filtration alone. 
Technology, such as HEPA and ULPA filtration systems 
and UVC devices, should be seriously considered to reduce 
potential exposure to hazards for staff and patients alike. 
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W
ith a wide variety of patterns and symbolic 
ideals, tattoos have been part of human culture 
for thousands of years. However, tattooing was 
not always as mainstream a feature as it is today, 

with millions of people getting tattoos or intending to have 
one. It seems to be fundamental to the quest to articulate one’s 
individual identity. It is estimated that at least one-quarter of 

young and middle-aged adults have at least one tattoo (Harris 
Interactive, 2012). As the general population increasingly has 
more tattoos, more people are also looking for options to remove 
them, because, sometimes, the decision to get a tattoo is made 
impulsively or their execution differs from the expectations 
of customers. Therefore, tattoo removal treatments are still 
growing (Klein et al, 2014). 

Unfortunately, standard laser tattoo removal is generally more 
expensive, more painful and requires more time and patience 
than getting a tattoo. 

Tattoos are created by introducing an exogenous pigment 
into the dermis layer and they are classified as professional, 
amateur, cosmetic, traumatic or medical. Professional tattoos 
are applied with a tattoo machine into the deeper layer of the 
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dermis and are permanent in nature. To camouflage pathological 
skin defects, mask scars and complete the aesthetic effects of 
cosmetic and reconstructive procedures, this same technique 
can be used.  

 
Cosmetic tattooing 
The main aim of cosmetic tattooing is to improve natural 
appearance and increase physical attractiveness. Cosmetic 
tattooing is preferred by most subjects, because it provides a 
convenient alternative to traditional makeup. 

Cosmetic tattoos are usually applied more superficially 
and, in most instances, have red, brown, or flesh-coloured 
pigments, containing iron dioxide or titanium dioxide, 
making them difficult to remove. They can become darker or 
even black after treatment with Q-switched (QS) lasers. The 
chemical reduction of iron to ferrous oxide is believed to be 
responsible for this. Paradoxical dimming can later be reduced 
by QS laser treatments, but sometimes requires up to 20 
sessions. Infections and allergic reactions include the dangers 
and risks of tattooing procedures. Various lasers may provide 
solutions to remove unnecessary cosmetic tattoos, but there 
may be complications, such as paradoxical darkening and 
scarring (Ortiz and Alster, 2012). 

 
Tattoo removal 
For tattoo removal, various chemical abrasions and surgical 
procedures have been used over the years, but with many 
side effects, in particular, scarring and retention of pigments. 
To get rid of tattoo ink, heating and burning the skin is a 
technique that has been used for decades and, due to the non-
specific heat damage to dermal tissue, scarring was normal 
(Colver, 1989; Ortiz and Alster, 2012). 

Laser experiments began, such as with argon lasers, but 
because the wavelengths were unspecific to the tattoo ink and 
were mostly absorbed by melanin and haemoglobin instead, 
the treatment always ended up with the same problem, 
causing scarring, as before. The carbon dioxide laser (CO2 
laser), with vaporisation of the upper skin layers as its key 
mechanism to clear away the tattoo ink by trans epidermal 
migration, was another option at this time. However, during 
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one and the same session, there were significant variations in 
depth, which also contributed to thick scarring and residual 
pigment (Kent and Graber, 2012). 

 
Q-switched lasers 
QS lasers are considered to be the gold standard in tattoo 
removal. According to the selective thermolysis theory, the 
laser pulse duration is critical and should be equal to or 
less than the thermal relaxation time (TRT) of the target 
chromophore (Anderson and Parrish, 1983). Tattoo ink pellets 
measure approximately 0.1 µm, and their TRT is estimated to 
be 10 nanoseconds. 

The QS laser is characterised by the release of large 
amounts of energy in an extremely short time— nanoseconds 
or picoseconds.  

In the case of tattoos, the chromophore is an exogenous 
pigment that is present in macrophages, fibroblasts, or mast 
cells in membrane-bound granules (Taylor et al, 1991). This 
type of chromophore is very small and can very quickly hit 
its thermal relaxation time. Therefore, rapid heating within 
the nanosecond or picosecond range with very short pulse 
durations is needed to cause photoacoustic injury and 
rupture of these pigment-containing cells. Subsequently, 
phagocytosis is activated, and the remnants of the tattoo 
are packed for lymphatic drainage and further scavenged by 
dermal macrophages, fibroblasts and mast cells, contributing 
to tattoo lightening.  

The rapid thermal expansion due to light absorption 
generates shock waves audible as a popping sound with each 
laser pulse with potentially localised cavitation, leading to a 
vacuole and subsequent damage to the cells containing the 
pigment particles and the fragmentation, destruction, and 
‘cut’ of the tattoo pigment.   

To remove a tattoo via selective photothermolysis, multiple 
laser treatments are usually required, and, often, at least 
seven treatments are needed. The Kirby-Desai scale is useful 
for assisting clinicians to estimate the number of necessary 
treatment sessions and can be a helpful aid during patient 
evaluation (Table 1) (Kirby et al, 2009). In this scale, six 
parameters are assigned to numerical values in the scale:  

Table 1. The Kirby-Desai scale calculator (Kirby et al, 2009)
Points 0 1 2 3 4 5 6 Score

Phototype I II III IV V VI

Location Head and 
neck

Upper trunk Lower trunk Proximal 
extremity

Distal 
extremity

Colour Black only Mostly black 
with some 
red 

Black, red 
and some 
other colours

Multiple 
colours

Ink amount Amateur Minimal Moderate Significant

Scarring No scar Minimal Moderate Significant

Layering None Yes

Total:
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 ► Fitzpatrick skin phototype 
 ► Location 
 ► Colour 
 ► Amount of ink used in tattooing 
 ► Change of scarring or tissue 
 ► Layering of ink.  
 
It is then possible to add parameter scores, as shown in Table 

1, to give a combined score that shows the approximate number 
of treatment sessions needed for successful removal of tattoos, 
plus or minus two treatments.

Generally, the closer that the tattoo is to the heart, the greater 
the blood circulation, and the quicker the lymphatic system 
removes the ink. For this reason, it can take longer to clear a 
tattoo on a distal limb. Furthermore, when more layers and 
colours are present in the tattoo, more sessions are needed. 

Safety measures 
QS lasers (nanosecond or picosecond) produce tissue splatter 
and plume that can contain substances that are potentially 

hazardous to the patient and provider, including formaldehyde, 
benzene, cyanide hydrogen and virus aerosolised biological 
particles (for example, human papillomavirus and bacteriophage) 
and bacteria (Bargman, 2011; Lewin et al, 2011; Chuang et al, 
2016). Furthermore, practitioners always need to adhere to strict 
personal protective equipment (PPE) protocol. 

The treated pigment gradually becomes shallower until it 
disappears. Each laser pass generates an immediate whitening 
reaction within the epidermis, caused by the formation of 
gas bubbles due to cavitation effects resulting from the laser 
interaction with tattoo ink and surrounding tissues. After the 
laser light is hit, the immediate flash of white light from the 
tattoo whitens the epidermis and causes slight swelling. 

Immediate whitening of tissues, also known as ‘frosting’, 
is a sign of rapid, local heating with the formation of steam, 
which causes skin and epidermis vacuolisation. This epidermal 
whitening is opaque, and therefore limits subsequent passes 
during a treatment session with the laser. Therefore, it must 
be permitted to dissipate before it is possible to perform a 
subsequent laser pass. Some pinpoint bleeding may be observed 
(most likely indirect vascular damage due to photoacoustic 
waves). The immediate frosting is a good marker of melanosome 
destruction and will resolve in about 10–20 minutes. This should 
be regarded as an expected endpoint, and if not observed, the 
laser exposure dose is likely insufficient. 

Frosting made with the QS laser prevents the laser light from 
getting into the dermis, and therefore prevents repassage in the 
classical method. 

 
The R20 method  
In 2012, Kossida et al proposed the R20 protocol, in which a 
maximum of four QS laser passes is allowed, with a waiting 
time of 20 minutes between them. The subsidence interval 
after a single laser pass is approximately 20 minutes, so up to 80 
minutes of patient treatment time must be scheduled in a single 
session to complete multi-pass therapy (i.e. the R20M method). 

It has been hypothesised that, after the frost subsides, if the 
laser is applied again, it may penetrate deeper into the dermis, 
thus focusing on more skin ink. It can also fragment ink particles 
into smaller pieces, allowing macrophages to remove ink faster. 

This method is more effective than the classic method, and the 
number of sessions required to remove the tattoo is significantly 
reduced. However, a high risk of scarring has been observed in 
patients with darker phototypes. A single treatment can take up 
to 3.5 hours. 

 
Use of perfluorodecalin in tattoo removal
The topical use of an optical clearing agent to decrease the 
epidermal whitening effect, as described above, is one strategy 
for improving the effectiveness of laser-assisted tattoo removal. 

 Perfluorodecalin (PFD) is a stable, metabolically inert 
fluorocarbon liquid with excellent UV to far-infrared optical 
transparency. Topical use of PFD reduces optical dispersion on 
the skin surface, which helps to improve the delivery of energy 
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Table 2. Demographics and tattoo characteristics
Parameter Participants (n = 10) Percentage

Female (n, %) 6 60%

Male (n, %) 4 40%

Fitzpatrick skin type 
II (n, %)

2 20%

Fitzpatrick skin type 
III (n, %)

5 50%

Fitzpatrick skin type 
IV (n, %)

1 10%

Fitzpatrick skin type 
V (n, %)

1 10%

Fitzpatrick skin type 
VI (n, %)

1 10%

Mean age 40 years

Age range 20–60 years

Former smoker 2 20%

Non-smoker 4 40%

Current smoker 4 40%

Mean age of tattoo 7 years

Professional tattoo 
(n, %)

4 40%

Cosmetic tattoo 
(n, %)

6 60%

Head and trunk 
tattoo

6 60%

Upper trunk tattoo 1 10%

Lower trunk tattoo 1 10%

Leg 1 10%

Arm 1 10%
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to the tattoo ink in deeper skin layers and may decrease the 
potential for epidermal injury and adverse events associated 
with treatment.  

Furthermore, a 2017 study by Biesman and Costner showed 
that using the PFD patch allowed subjects to tolerate higher 
laser fluence with each pass, and the researchers found that 
clearance of tattoos in most patients treated with the patch was 
better compared to laser alone in the majority of patients treated 
with the patch. It has developed the efficacy of topically applied 
liquid PFD as an optical clearing agent that decreases scattering 
during tattoo removal. Scatter reduction has many significant 
consequences. First, subsurface fluence is decreased, allowing 
the overall tolerated fluence delivered to increase. Second, the 
decrease in optical dispersion helps more photons to penetrate 
below the surface to a greater depth, and thus interact with 
deeply residing ink particles that improve clinical outcomes. 
Third, local fluence is often decreased near the surface of the 
skin compared to traditional therapy, minimising potentially 
adverse thermal epidermal effects (Vangipurum et al, 2019).  

Cosmetic tattoos show many specific features and, therefore, 
their removal requires special consideration. Permanent 
makeup inks are different from regular tattoo inks, because they 
often contain a higher percentage of inorganic substances and 
oxides. For this reason, some permanent makeup is extremely 
resistant to removal, and, on the delicate skin of the eyelids 
or lips, there is also a possibility of scarring. As suggested by 
Cannarozzo et al in 2019, a single pass ablation fractional laser 

can be used as a first pass to induce ink removal and reduce the 
possibility of scar formation. 

 
The study 
Aims 
The assumption of the described method is to accelerate the 
process of tattoo removal and permanent makeup using QS lasers 
and ablative fractional lasers supported by perfluorocarbons 
(PFC) for safe and effective results. 

Methods 
This pilot study was conducted in line with the Helsinki 
Declaration as a proclamation of ethics in human medical 
research, including research into identifiable human material 
and data. 

In the described protocol of this pilot study, ablative fractional 
lasers and QS lasers with the application of PFCs were used. 
This method is registered as the R20M method. 

The R20M method uses 4% PFCs: Fiflow® (perfluorohexane, 
perfluoroperhydrophenanthrene, perfluorodecalin and 
perfluorodimethylcyclohexane). Micron-sized, non-toxic, 
chemically and biologically inert compounds are PFCs with 
specific physical properties that allow them to be used in a 
wide range of medical applications. Their usage speeds up the 
healing process, among other things, but they also minimise 
thermal side damage to tissues due to their high specific 
weight, minimising the risk of scarring. When the ink granules 
experience a rapid temperature increase during the laser tattoo 
removal process, which, in turn, causes the surrounding fluid to 
heat up, PFC simultaneously produces an ultrasonic pressure 
wave to compensate for this effect (Riess, 2005). 

This pilot study investigated the number of passes that 
could be performed when PFC was used in conjunction with 
nanosecond QS Nd:Yag 1064-nm (Xlase Plus, Biotec Italia) 
laser combined with passes of fractional ablative Er:Yag laser 
2940-nm (Xlase Plus, Biotec Italia). All settings were adjusted 
individually during the patch test that was performed at least 1 
week before the first treatment as a threshold value. 

Study endpoints included the total number of passes 
performed and the safety evaluation at 3 months post-treatment. 
The primary endpoint was the number of passes with the laser 
achieved in less than 5 minutes. Additionally, participants 
reported pain scores using 0–10 on the Visual Analogue Scale, 
with 0- no pain and 10- worst possible pain. 

Safety was assessed by evaluation following the procedure 
and at the 3-month follow up appointment, by scoring adverse 
events (for example, oedema, erythema, skin dryness, scaling 
or flaking, itching, hyperpigmentation, hypopigmentation, 
bruising, blistering, crusting or scabbing) from 0 (none) to 
3 (severe). 

The pilot study enrolled 10 participants aged 20–60 years 
with various types of tattoos. Participants with Fitzpatrick skin 
types I–VI were included and maximum tattoo size was limited 
to 30 cm2. 

Figures 1 and 2. Semi-permanent makeup before (top) and 
immediately after the first R20M treatment (bottom)
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Participants were excluded if they were pregnant or 
breastfeeding, had abnormal wound healing or history of 
keloid scars or had used Roaccutane and other retinoids within 
the past 12 months. All participants underwent consultation 
and patch tests, where written consent was obtained.  

Prior to the first treatment and application of PFC, the 
treatment area was cleansed with 70% isopropanol and left 
to dry. Participants were offered local anaesthesia numbing 
cream application (Emla cream 5%). The cream was applied 
onto the area and covered with cling film for 1 hour before 
the treatment. After 1 hour, the cream was wiped off with a 
clean tissue. 

PFC (a mixture of 4% Fiflow®) was applied before the first 
pass with fractional ablative Er:Yag laser onto the treatment 
area and left covered with cling film for 15 minutes. The first 
pass was performed with a fractional ablative Er:Yag laser. 

Again, PFC (a mixture of 4% Fiflow®) was applied after 
the first pass with fractional ablative Er:Yag laser onto the 
treatment area and left covered with cling film for 5 minutes. 

Next, passes were performed over 5 minutes using a QS 
Nd:Yag laser. Up to four passes were allowed. At the end of 
the treatment, PFC (a mixture of 4% Fiflow®) was applied 
once again. 

Appropriate dressings were applied on the treated tattoo 
area according to its side and the practitioner’s standard 
of care. 

Findings 
Demographics and tattoo characteristics are shown in Table 
2. The pilot study was performed on six women and four 
men. None of the men had cosmetic tattoo removal. The 
mean age was 40 years, and the tattoos were located on the 
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head and trunk, upper trunk, lower trunk, leg and arm. Most 
tattoos that were treated were cosmetic tattoos. No frosting 
was observed, and all tattoos were treated with one pass of 
fractional ablative Er:Yag laser and 4 passes of QS Nd:Yag 
laser. The mean subject-reported pain score using the Visual 
Analogue Scale was 4. No unanticipated AEs were observed.  

Transient oedema and erythema was observed in 30% and 
33% participants. All adverse events were transient and were 
resolved by the 3-month follow-up visit. 

Some 3 months after the first treatment, review showed 
significant results in all 10 of the participants. No scarring was 
caused, and, in three participants, a reduction of scars caused 
by the tattoo was observed. 

In six participants, cosmetic tattoos were treated, of which, 
four had satisfactory clearance results, and no re-treatment 
was performed. In two cases, an immediate result was 
observed after the treatment, one of which is shown in Figures 
1 and 2. Some two of the four participants with a professional 
tattoo showed similar results.

Conclusion 
In the proposed protocol, ablative fractional lasers and QS 
lasers with the application of PFC gives faster and safer 
clearance of unwanted tattoos. 

The described R20M method appears to be faster and 
more effective compared to previously developed laser tattoo 
removal methods. Further research will be required.
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W
hen discussing skin health and rejuvenation, 
aesthetic practitioners have a responsibility 
to inform their patients of all the treatment 
options that are available to them. Skin peels 

should be introduced as one of the main aesthetic procedures 
for the correction of photodamage, hyperpigmentation 
and common skin conditions (for example, acne). Peels are 
a popular treatment, and results can be very aesthetically 
pleasing when the right solution, according to the skin type, 
is used in conjunction with the right skincare regimen.  

Aesthetic practitioners who offer skin peels should have a 
sound understanding of peel ingredients, their effect on the 
skin, indications for use and any potential complications. At 
the consultation, patients considering skin peels should be 
fully informed of the expected outcomes and the potential 
risks that are associated with the treatment. In this article, 
the author will explore the benefits of peels and their role 
in treating common skin conditions, as well as typical and 
more recent ingredients used. The author will also provide 
an overview of potential complications, risk-management 
strategies, pre- and post-peel care and alternative treatments. 
Additionally, the consultation and consent process, advice on 
the identification of at-risk patients and product choice will be 
discussed. This paper is based on a combination of evidence-
based practice, research and the author’s experience.  

 
Skin peels  
Skin peels are designed to induce controlled injury at 
various skin depths, ranging from superficial to medium and 
deep. When a peel solution is applied to the skin, it causes 
an alteration to its structure and consequent elimination 
(peeling) from the stratum corneum in superficial peels, 
down to the upper reticular dermis in deep peels (Rendon 
et al, 2010). Generally, the application of skin peels leads to 
(Small, 2013):  

 

 ► Stimulation of the fibroblastic system, encouraging skin 
cell renewal  

 ► Thickening of the granular layer  
 ► Activation of keratinocytes  
 ► Removal of excessive pigmentary deposits  
 ► Renewal of the skin’s architecture (for example, collagen, 
elastin and hyaluronic acid).  
 
These changes to the skin can result in (Small, 2013):  
 

 ► Improved skin tone and texture  
 ► Lighter, brighter skin  
 ► Reduced photodamage and pigmentation  
 ► Reduced pore size  
 ► Softened fine lines and wrinkles  
 ► Reduced acne scarring  
 ► Improvements in common skin conditions, such as acne 
and melasma  

 ► Firmer, more toned skin.  
 
Although contraindications for skin peels are dependent on 

each product, common ones include (Small, 2013):  
 

 ► Pregnancy  
 ► Breastfeeding  
 ► Use of isotretinoin in last 6 months  
 ► Allergies to ingredients (for example, salicylates and 
glycolic acid)  

 ► Skin infection  
 ► Cold sores, herpes simplex or zoster infection  
 ► Skin cancer or suspicious skin lesions  
 ► Recent treatments, such as waxing, electrolysis, 
microdermabrasion or laser resurfacing, where the skin has 
not fully recovered 

 ► Non-compliant patients who are unlikely to adhere to 
treatment regimens (O’Connor et al, 2017). 
 
To prevent complications from occurring, aesthetic 

practitioners can identify at-risk patients using Box 1.  
 

Ageing and photodamage  
Skin ageing is a complex biological process that occurs as 
a result of several intrinsic and extrinsic factors. Whereas 
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intrinsic ageing is dependent on genetics, ethnicity and 
hormonal changes, extrinsic ageing results primarily from 
ultraviolet (UV) exposure and lifestyle factors (for example, 
smoking and diet) (Farage et al, 2008).  

Photodamaged skin comprises a number of age-associated 
clinical alterations, such as lines and wrinkles, loss of elasticity, 
discoloration and irregular pigmentation (Watanabe et al, 2014). 
A range of peel ingredients can be used to treat photodamage, 
including alpha hydroxy acids (AHAs), beta hydroxy acids (BHAs), 
polyhydroxy acids (PHA), bionic acids (BAs), trichloroacetic acid 
(TCA) and phenol (Sarkar et al, 2012). The efficacy of treating 
photoageing with skin peels is widely reported (Rendon et al, 
2010; Sarkar et al, 2012; Bowes, 2013; Linder, 2013).  

Figure 1 demonstrates improvement to the photodamaged 
skin of a 44-year-old female patient after a course of AlumierMD 
skin peels (three AlumierMD Glow peels) and a home skincare 
regime (AlumierMD Hydraboost Cleanser, AlumierMD 
Intellibright Serum, AlumierMD Retinol Resurfacing Serum 1% 
and Sheer Hydration SPF40).  

Melasma and hyperpigmentation  
Patients with melasma typically present with irregular patches 
of darkened skin on the cheeks, forehead, upper lip, nose 
and chin (Rendon et al, 2010). Melasma and other forms of 
hyperpigmentation can be difficult to treat owing to the varying 
depths of melanin in the epidermis and dermis, and also 
because of the risk of post-inflammatory hyperpigmentation 
(PIH) (Sarkar et al, 2012). However, skin peels are often used 
to treat pigmentary conditions and a variety of ingredients can 
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be used, such as salicylic acid, glycolic acid, TCA, retinoic acid, 
azelaic acid, resorcinol and Jessner’s solution (Rendon et al, 
2010). In the author’s experience, improvement in melasma and 
hyperpigmentation is more significant when peels are combined 
with a skincare regimen of topical products containing melanin 
inhibitors (for example, hydroquinone, arbutin, kojic acid and 
liquorice root) and retinoids (or example, tretinoin). Effective 
skin preparation and the use of topical products before and 
during a course of skin peels generally results in better treatment 
outcomes for patients.  

Figure 2 demonstrates improvement to hyperpigmentation in 
a 37-year-old male patient after 5 months of using tretinoin 0.1% 
and hydroquinone 4% and 4 weeks after a blended peel (The 
Perfect Peel, Medica Forte). 

Acne  
Skin peels can be a beneficial treatment for patients with 
mild to moderate acne. The application of peels may speed 
up the removal of lesions, enhance the penetration of topical 
medications and improve common post-inflammatory 
pigmentary problems among those with this skin condition 
(Rendon et al, 2010).  

Peels used for acne-prone skin typically include salicylic 
acid, glycolic acid and TCA. Salicylic acid is often the main 
ingredient in peels that target acne, as it has the ability to 
dissolve follicular impactions and reduce acne lesions, as well 
as provide anti-inflammatory and exfoliation benefits (Linder, 
2013). Lipohydroxy acid is a highly lipophilic derivative of 
salicylic acid, which has a more targeted mode of action in 
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Skin peels used for acne-prone skin typically include salicylic acid, glycolic acid and trichloroacetic acid
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the sebaceous follicle and a greater keratolytic effect than 
salicylic acid (O’Connor et al, 2017). Pyruvic acid has keratolytic, 
antimicrobial and sebostatic properties, with the ability to 
stimulate the production of new collagen and elastic fibres. It 
is effective for treating acne, photodamage, superficial scarring 
and pigmentary disorders in light-skinned patients (Sarkar et 
al, 2012). Azelaic acid (AA) is a naturally occurring saturated C9-
dicarboxylic acid that is effective in treating acne (Burchacka 
et al, 2016). Clinical research reveals that AA has excellent 
effectiveness in the treatment of acne vulgaris, does not cause 
complications and is well-tolerated by most patients (Worret et 
al 2006).  

Acne is an ongoing condition, and a course of 3–6 peels 
should be performed (Linder, 2013), followed by a maintenance 
regimen (for those patients who respond to treatment).  

In the author’s experience, regular skin peels resolve 
comedones, reduce the incidence of inflammatory lesions and 
provide some benefit in reducing the appearance of superficial 
acne scarring. The best results are usually seen when the skin 
has been prepared with a skincare regimen; this may include 
the use of products containing salicylic acid, benzoyl peroxide, 
retinoids, vitamin C and, in severe cases, antibiotics.  

 
Consultation and consent  
Before treatment with skin peels is considered, a full 
consultation and skin analysis should be performed to 

determine the patient’s medical history; existing and recent 
medications; hormonal/menopausal factors; allergies; skin 
condition (photodamage, acne, rosacea, hyperpigmentation, 
melasma, oiliness, dryness, elastosis, skin texture and tone); 
skincare regimen; and lifestyle factors (for example, work, 
smoking, diet, sun exposure). 

The patient’s Fitzpatrick skin type (FST) should also be noted, 
and the Glogau classification of photoageing may be useful in 
determining which peel would be most suitable (Glogau, 1997). 

During the consultation, aesthetic practitioners should 
discuss the risks and benefits of skin peels and ensure 
that the patient is aware of alternative treatments, such 
as topical treatment, microneedling and lasers, etc. The 
patient’s expectations will need to be discussed and managed 
appropriately during the consultation. Pre-treatment images 
should be recorded at this time to help establish a baseline, 
inform the consultation and consent process, aid peel selection 
and document improvement through the use of before and 
after comparisons.  

Depending on the patient’s lifestyle, employment situation 
and downtime tolerability, it may be appropriate to provide 
a course of lighter peels instead of a deeper peel. However, 
it should be made clear to the patient that the results will be 
gradual and may not be as significant as a deeper peel.  

 
Choosing a skin peel  
The range of skincare products and peels available to aesthetic 
practitioners is vast. For those who are new to providing the 
treatment, product choice can be overwhelming. Therefore, 
it is helpful to speak to well-known, reputable companies 
who are willing to offer training and support. In a poll of 
British Association of Cosmetic Nurses (BACN) members, the 
following brands were the most commonly used: 

 
 ► AlumierMD 
 ► Obagi Medical  
 ► BioRePeel (CosmoPro) 
 ► The Perfect Peel (Medica Forte) 
 ► Neostrata 
 ► PCA. 
 ►
When starting out with skin peel treatments, it is wise to 

choose superficial products (low-dose AHA/BHA) and then 
move on to deeper peels, such as TCA and blended peels, 
when competent and comfortable. Superficial peels can be 
used in nearly all skin types and post-peel complications are 
uncommon if products are used correctly. These peels offer 
epidermal regeneration with minimal downtime and are an 
effective method of refreshing the epidermis and upper dermal 
layers of skin.  

It is also a good idea to have a selection of peels available for 
the most common skin conditions (for example, photodamage, 
hyperpigmentation and acne) to tailor treatments to each 
patient’s skin type. Most skin peel manufacturers will offer a 

Figure 1. After a course of AlumierMD skin peels
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Box 1. At-risk patients (Rendon et 
al, 2010)

 ► Darker skin types (Fitzpatrick skin types IV–VI)
 ► History of herpetic lesions (cold sores)
 ► Previous post-inflammatory hyperpigmentation
 ► History of keloid scarring
 ► Excessive sun exposure
 ► History of skin sensitivity
 ► Uncooperative patients who are unlikely to follow skin 
preparation and aftercare advice

 ► Patients with unrealistic expectations.

selection of products to treat common skin conditions, along 
with an at-home skincare regimen, which can either be offered 
as an additional add-on or in combination with a course of 
peels (this is often a good way to maximise treatment results).  

 
Skin peel ingredients  
Acid peels  
Peel ingredients should be selected on the basis of the condition 
of the skin being treated and used with an appropriate peel 
depth, which is determined by the histological level or severity 
of skin pathology, to maximise outcomes (Rendon et al, 2010). 
Most peel products typically contain AHAs (for example, 
glycolic acid, lactic acid, mandelic acid and azelaic acid), BHAs 
(for example, salicylic acid and lipohydroxy acid), TCA or 
phenol as the exfoliating agent. Resorcinol is a derivative of 
phenol, with both keratolytic and antibacterial properties. Each 
of these ingredients are available in varying concentrations and 
will affect both the peel depth and treatment outcome. TCA 
and resorcinol are known for ‘frosting’—whitening of the 
skin caused by protein coagulation. This is an unreliable but 
widely used guide to keratocoagulation and depth of peeling 
(O’Connor et al, 2017).  

The beneficial effects of AHAs were first discovered by Van 
Scott and Yu (1974). Following that, a new generation of AHAs, 
polyhydroxy acids (PHAs) (for example, gluconolactone), was 
introduced. PHAs provide similar effects to AHAs, but cause less 
irritation, are more compatible with sensitive skin and provide 
additional hydrating properties. PHAs, such as gluconolactone 
and lactobionic acid, may be used in combination with other 
products (Grimes et al, 2004).  

 
Blended peels  
It has become popular in modern aesthetic practice to use 
blended peels that combine two or more ingredients. As the 
concentration (%) of individual ingredients in blended peels 
tends to be less than what would be used in a single-acid peel, 
they have the ability to create favourable changes within the skin 
without inducing significant inflammation or complications. 
Blended peel treatments are also more controlled in their 
penetration than single-acid peels (Linder, 2013). The modified 

Jessner’s solution was the first documented blended acid peel 
solution (14% lactic acid, 14% salicylic acid and 14% resorcinol) 
and resulted in improvements in acne, dyschromias and signs 
of ageing (Linder, 2013).  

Although blended peels have been used for decades, there has 
been a rise in the popularity of these types of solutions (Rendon 
et al, 2010). As a result, a variety of blended peels are available 
using combinations of AHAs, BHAs, TCA and other ingredients, 
such as melanogenesis inhibitors, amino acids, vitamins and 
antioxidants. Other ingredients used in blended peels include 
retinoic acid (a soluble retinoid)—a bioavailable form of vitamin 
A that can be used in combination with AHAs, BHAs and TCA 
to enhance their effect (Bowes, 2013). Retinoic acid encourages 
cellular turnover and regulates desquamation, while reducing 
the incidence of corneocyte cohesion (Harmon et al, 2012). 
Skin-lighteners, such as kojic acid and glutathione, can also be 
useful in the treatment of melasma and hyperpigmentation. 
Kojic acid is a fungal metabolite derived from the fermentation 
of rice that inhibits melanin production, while minimising the 
appearance of melasma and PIH (Chang, 2009).  

 
Glutathione  
Glutathione is a tripeptide of cysteine, glycine and glutamate. 
It is a naturally occurring substance that is synthesised 

Figure 2. The patient’s improvement following use of 
hydroquinone, tretinoin 0.1% and the Perfect Peel
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endogenously in humans. Glutathione acts as an antioxidant 
and detoxifier, which may aid in repairing damage caused by UV 
rays, ageing and inflammatory skin conditions (for example, 
acne) (Watanabe et al, 2014). There is mounting evidence that 
topical antioxidants such as glutathione can reduce the signs 
of skin ageing, especially when used in combination with 
other antioxidants such as vitamin C. A randomised, double-
blind, matched-pair, placebo-controlled clinical trial of 30 
healthy adult women aged 30–50 years showed that reduced 
glutathione has a skin-whitening effect in humans due to its 
tyrosinase inhibitory activity (Watanabe et al, 2014). It was also 
found that participants who had been using the glutathione 
application had significantly increased moisture content of 
the stratum corneum, suppression of wrinkle formation and 
improvement in skin smoothness, with no reported adverse 
effects. Although these results are very promising, further 
studies are needed to clarify the mechanisms by which topical 
glutathione produces these benefits.  

Glutathione features as an active ingredient in the Perfect 
Peel, which is a blended formulation containing TCA, salicylic 
acid, retinoic acid, kojic acid, low-dose phenol, glutathione 
and vitamin C. The Perfect Peel takes a low-dose approach to 
skin peeling, inducing the least amount of trauma to the skin 
to achieve optimal results. Glutathione serves to neutralise 
free radical damage, lighten pigmented skin and block melanin 
production (Watanabe et al, 2014). The benefits of this are: 

 
 ► It does not contain AHAs (no neutralisation required)  
 ► The use of low-dose acids (<12%), meaning that there is 
minimal trauma and that it is suitable for all skin types  

 ► Low-concentration phenol aids the penetration of other 
constituent acids

 ► Phenol has anaesthetic properties, making application of 
the solution less painful.  
 

Vitamin C  
Vitamin C (ascorbic acid) is a water-soluble vitamin. Unlike 
most mammals and other animals, humans do not have the 
ability to produce vitamin C and must obtain it from diet 
(Angelo, 2013). Topical application of vitamin C, alone or 
in combination with other substances, offers a more direct 
route of administration to the skin and features in most 
cosmeceutical skincare ranges. Even in small amounts, 
vitamin C can protect indispensable molecules in the body, 
such as proteins, lipids (fats), carbohydrates and nucleic acids 
(DNA and RNA) (Angelo, 2013). It also safeguards against 

damage by free radicals and reactive oxygen species (ROS) 
that are generated during the normal metabolism of active 
immune cells, and through exposure to toxins and pollutants 
(Angelo, 2013).  

A study by Stewart et al (1996) found that the addition of 
vitamin C to cultured keratinocytes reduced UV-related 
DNA damage. Additionally, Tebbe et al (1997) demonstrated 
that L-ascorbic acid limited the release of pro-inflammatory 
cytokines and protected against programmed cell death. 
Vitamin C has also been shown to increase the proliferation 
rate of fibroblasts (Phillips et al, 1994).  

Although the absorption of topical vitamin C is reduced by 
the stratum corneum, removal of this using a skin peel will 
enhance penetration and absorption (Lee et al, 2003), making 
it a good choice of ingredient for inclusion in a blended 
peel or post-peel skincare product. Vitamin C may also have 
a role to play in skin recovery by promoting keratinocyte 
differentiation (Savini et al, 2002), stimulating the formation 
of the epidermal barrier (Boyce et al, 2002) and re-establishing 
the stratum corneum (Ponec et al, 1997).  

 
Gamma-aminobutyric acid 
Gamma-aminobutyric acid (GABA) is an amino acid transmitter 
that reduces neuronal excitability and has wound-healing 
and barrier repair properties (Denda et al 2002). It is used in 
BioRePeel (CosmoPro), along with TCA, and is thought to act 
as a muscle relaxant to improve lines and wrinkles, although 
there are no clinical studies to back this up. It is believed 
that the addition of GABA promotes skin healing and barrier 
recovery post-peel, which is consistent with the findings of a 
study by Han et al (2007).    

 
Phenol peels  
Phenol peels may be used to correct severe photoageing, 
deep wrinkles and scarring (Rendon et al, 2010). These peels 
penetrate the reticular dermis and maximise the regeneration 
of new collagen (Rendon et al, 2010). Although epithelialisation 
occurs in 5–10 days, deep peels require a significant healing 
time of up to 3 months (Rendon et al, 2010). As phenol is rapidly 
absorbed into the circulation and can be cardiotoxic, this type 
of peel is only carried out by physicians in specialised clinics 
with access to cardiac monitoring, emergency defibrillation 
equipment and intravenous therapy (Rendon et al, 2010). 
Complications can be severe, and include hypopigmentation, 
hyperpigmentation, scarring, infection and keloid formation 
(Rendon et al, 2010). As there is an increased risk of prolonged 

» It is good practice to ask the patient regularly to rate the pain, 
burning and heat on a scale of 1–10 and consider their feedback 

in conjunction with any skin reactions to determine when to 
neutralise or stop application «
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or permanent pigmentary changes, deep peels are not 
recommended for darker skin types (Rendon et al, 2010).  

 
Pre-peel preparation  
Pre-peel skin preparation is not always essential; however, 
there are some exceptions to this, such as with the Obagi 
Blue Peel. However, preparation with appropriate skincare 
products will maximise and enhance results. Skin preparation 
can optimise treatment outcomes by thinning the stratum 
corneum, enhancing penetration of the peel agents, 
identifying ingredients intolerances and aiding healing. It can 
also be useful in identifying those patients who do not adhere 
to treatment regimens and may, therefore, be less suitable for 
peel treatment. Table 1 outlines skin preparation options for 
patients undergoing skin peels.  

Patients should be advised to avoid electrolysis, waxing, 
hair removal creams and laser hair removal treatments 7 days 
before a skin peel. They should also be instructed to arrive in 
clinic for their peel treatment with a clean, makeup-free face.  

 
Procedure and application techniques  
As protocols for peel application vary with different 
ingredients and products, practitioners must be trained and 
competent in the procedure before providing treatment. 
Manufacturer guidelines and treatment protocols and 
parameters must be followed at all times to ensure patient 
safety and avoid complications. The peel solution should be 
inspected thoroughly before application to ensure correct 
product selection and to check the expiry date. The solution 
should be dispensed into a gallipot and observed for colour, 
smell and crystals. If any anomalies are found in the peel 
solution on inspection, it should be discarded, and the 
manufacturer notified.  

The patient’s skin should be free of makeup, cleansed 
thoroughly and then degreased with acetone and rough gauze 
or another skin preparation solution, as recommended by the 
peel manufacturer. Mucous membranes (for example, lash 
lines, lips and nostrils) should be protected with a barrier 
such as petroleum jelly. Most peels can be used up to the lash 
line, and some even on the eyelids (only if recommended by 
manufacturer); however, care must be taken to avoid getting 
solution in the eyes. Practitioners should have an emergency 
eye wash available to deal with this situation.  

The peel solution may be applied with gauze, Q-tips or a 
fan brush, depending on the product being used and the 
manufacturer’s recommendations. The peel will need to be 
applied in an even fashion, and care should be taken to ensure 
that the solution does not drip or run. While applying the 
solution, the practitioner should keep the gallipot away from 
the patient’s face to avoid injury caused by spillage. Atrophic 
and varicella scars can be treated with a high concentration 
TCA solution using a targeted ’toothpick’ application 
technique (O’Connor et al, 2017). To avoid demarcation lines, 
the peel solution should be ‘feathered’ into the untreated 

area (for example, the neck). It is important to monitor the 
skin throughout the peel procedure for erythema, burning, 
crystallisation, frosting and other skin reactions. Practitioners 
should be fully aware of the clinical endpoint signs according 
to the peel protocol to avoid unnecessary skin trauma.  

In addition to visual observation of the skin, it is good 
practice to ask the patient regularly to rate the pain, burning 
and heat on a scale of 1–10 and consider their feedback in 
conjunction with any skin reactions to determine when to 
neutralise or stop application.  

 
Post-peel advice  
It is good practice to provide verbal and written aftercare 
advice and confirm that the patient has understood the 
instructions by asking them to repeat them back. Good 
aftercare can be the difference between a successful and 
unsuccessful treatment. Aftercare advice will vary depending 
on which peel has been used; however, the following points 
serve as a guide:  

 
 ► The skin may be red or pink and feel tight and itchy  
 ► The skin should not be washed, and creams should not be 
applied for at least 6 hours following the peel  

 ► No makeup should be applied on the day of the peel and, 
preferably, the skin should remain free of makeup until 
fully recovered. If makeup is required, mineral-based 
products should be used  

Table 1: Skin preparation options
Product type Benefit

Sunscreen Minimises sun damage and prevents 
over pigmentation

Retinoids Retinol 0.5–1% or tretinoin 0.025-0.1% 
decreases epidermal thickness, increases
cell turnover and smooths out the stratum 
corneum. It should be started 4–6 weeks 
before a peel and stopped 5–7 days 
before. It may also speed up healing after 
the peel 

Alpha hydroxy acid Glycolic, lactic and mandelic acid washes 
decrease corneocyte adhesion and stimulate
epidermal growth by disrupting the stratum 
corneum, allowing better penetration and 
efficacy of the peel

Beta hydroxy acid Salicylic acid washes will reduce skin 
inflammation and decrease acne outbreaks

Melanin inhibitors Products containing melanin suppressants, 
such as kojic acid, arbutin or hydroquinone,
may be used to reduce the risk of post-
inflammatory pigmentation in darker skin
types (Rendon et al, 2010)

Benzoyl peroxide/
antibiotics

May be used to reduce acne lesions 
before peeling

Acyclovir Oral acyclovir may be prescribed for clients 
who suffer from herpes outbreaks
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 ► It is important not to overhydrate the skin in the days 
following a peel to allow the skin to shed and peel  

 ► Excessive exercise and the use of saunas, steam rooms 
and swimming pools should be avoided until the skin has 
fully recovered  

 ► Flaking, peeling skin must not be rubbed, picked or peeled 
off so as to avoid scarring and PIH  

 ► Sun protection factor (SPF) 30–50 should be worn daily 
for a period of at least 3 months following a peel, and sun 
exposure should be avoided until the skin has recovered  

 ► The use of a vitamin C serum can enhance the results of skin 
peels and provide additional UV protection in conjunction 
with sunscreen use  

 ► A maintenance programme should be put in place to 
preserve the results of any chemical peel treatment (for 
example, monthly for 6 months, then 3-monthly thereafter, 
dependent on the peel type and product)  

 ► Patients should be made aware that the extent of peeling 
may vary from treatment to treatment. For example, there 
may be a lot of visible exfoliation after the first treatment and 
less for the second, but this does not mean that the first one 
worked better than the second  

 ► Patients should be encouraged to use skincare products to 
supplement their peel treatment and enhance outcomes. 
To encourage compliance, these can be included in the 
treatment price.  

Peel complications  
Complications are best avoided by appropriate patient selection, 
robust consultation, careful pre-peel skin preparation, good 
intrapeel technique and adequate post-peel care. When used 
correctly, skin peels do not often cause complications; however, 
all peels, especially medium and deep formulations, have the 
potential to cause scarring, PIH, infection, allergic reactions, 
improper healing, hypersensitivity and worsening of skin 
condition (Small, 2013).   

Post-inflammatory hyperpigmentation  
As darker skin types (FST IV–VI) are more susceptible to 
complications following skin peels, great care must be taken 
when treating skin of colour. Melanocytes derived from Black 
skin have up to 10-times more tyrosinase activity and produce 
up to 10-times more melanin than melanocytes derived 
from white skin (Iozumi et al, 1993). Therefore, the most 
common complication in darker skin types is PIH—temporary 
pigmentation following injury or inflammation of the skin, such 
as burns, dermatitis, inflammatory acne and infection (Taylor 
et al, 2009). PIH is caused by physiological mechanisms that 

result in either epidermal or dermal melanosis. The epidermal 
inflammatory response to the application of a skin peel results 
in the release and subsequent oxidation of arachidonic acid to 
prostaglandins, leukotrienes and other products. These products 
of inflammation stimulate epidermal melanocytes, causing 
them to increase the synthesis of melanin and subsequently to 
increase the transfer of pigment to surrounding keratinocytes. 
Such stimulation and transfer of melanin granules may result in 
unwanted hyperpigmentation (Schwartz, 2017).  

Dermal melanosis occurs when inflammation disrupts the 
basal cell layer, causing melanin pigment to be released and 
subsequently trapped by macrophages in the papillary dermis, a 
condition that is much more difficult to treat (Schwartz, 2017). 
PIH presents as patches of discoloration (ranging from light 
brown to black) at the site of injury after it has healed. As the 
patches may become darker if exposed to UV light, the daily 
use of a broad-spectrum sunscreen (SPF 30+) is an essential 
part of any therapeutic regimen. Epidermal PIH can be treated 
topically with skin lighteners such as hydroquinone, tretinoin, 
arbutin, kojic acid, glycolic acid, mequinol, liquorice extract 
and azelaic acid (Callender et al, 2011). However, it is important 
to note that treatment tends to be a difficult and prolonged 
process and can take 6–12 months to achieve an improvement 
(Taylor et al, 2009). Laser treatment may be able to address 
dermal hyperpigmentation, and cosmetic camouflage products 
are useful in disguising pigmentation until improvement is 
achieved (Davis and Callender, 2010).  

 
Demarcation lines  
Improper application of the peel solution or poor technique 
can lead to the formation of demarcation lines and uneven 
improvement. Consequently, application technique is very 
important, and solutions should be feathered with non-peeled 
skin (Rendon et al, 2010).  

 
Herpes simplex  
As herpes infections can be triggered by skin peels, care must 
be taken with patients who have a history of herpetic episodes. 
Those who suffer with frequent herpes outbreaks (more 
than three spontaneous eruptions per year), or who have 
had a previous eruption as a result of a procedure, should be 
prescribed oral antiviral medication prophylactically (typically 
acyclovir 400 mg twice- or thrice-daily if immunocompromised 
or high-risk). Treatment should begin 1–2 days before the peel 
and continue for 5–7 days (King, 2015).  

In the event of a post-peel eruption, 200 mg acyclovir should 
be prescribed, five times a day for 5 days (the duration can be 
extended if healing is incomplete). In immunocompromised 

» Patients should be advised to avoid the use of topical acne 
management skincare, such as salicylic acid washes, benzoyl 

peroxide and retinoids, until the skin has fully recovered «
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patients, the dose is 400 mg, five times a day for 5 days (duration 
can be extended if healing is incomplete) (King, 2015).  

 
Blistering  
The epidermis is comprised of several layers. When a peel is 
applied, even if it is very superficial, it can cause a separation 
of these layers, which can lead to blistering if fluid becomes 
trapped between them (Schwartz, 2017). Consequently, patients 
should be advised to avoid any activity that induces heat and 
sweating, either from exercise or the use of saunas, for example.  

 
Acne breakouts  
Acne breakouts can occur during or after peeling and, if severe, 
can be treated with antibiotics (Rendon et al, 2010). Patients 
should be advised to avoid the use of topical acne management 
skincare, such as salicylic acid washes, benzoyl peroxide and 
retinoids, until the skin has fully recovered. 

 
Alternatives to peel treatment  
Tretinoin and hydroquinone  
The Nu-Derm System (Obagi Medical) and Perfect Peel Solutions 
offer topical skin health treatments based on the combined use 
of tretinoin (0.025–0.01%) and hydroquinone (4%) and can be 
used for all FSTs to treat photoageing, hyperpigmentation and 
acne (Pannucci et al, 2011). Tretinoin and hydroquinone should 
only be prescribed after a thorough consultation to those 
patients who are able to commit to the treatment regimen. 
Regular reviews are required to ensure compliance and manage 
side effects such as redness, worsening of acne and dryness.  

 
Medical skin needling  
Medical skin needling creates controlled microinjuries in the 
skin, triggering fibroblast activity in the papillary dermis and 
stimulating the production of collagen and elastin (Setterfield, 
2013). This neocollagenesis leads to improved skin texture, 
reduced fine lines, improved firmness and minimised scarring 
(Setterfield, 2013).  

Between three and five sessions are required at 6-weekly 
intervals. For best results, treatment should be combined with an 
appropriate skincare regimen (Setterfield, 2013). Post-treatment 
downtime is minimal (24–48 hours) and complications are 
uncommon, but can include herpes simplex outbreak, persisting 
redness, erythema and itching (Setterfield, 2013).  

 
Intense pulsed light  
Intense pulsed light (IPL) focuses on restoring even pigmentation 
and reducing the appearance of liver spots and sun damage 
(Nouri, 2014). Unlike skin peels, IPL can also address broken 
capillaries and other vascular irregularities (Nouri, 2014). This 
makes it a useful treatment for patients with rosacea and other 
issues that cause skin redness. Between three and five sessions 
are required to achieve an improvement (Nouri, 2014). Side 
effects include skin redness, soreness, swelling, scabbing and 
hyperpigmentation (Nouri, 2014).  

Laser skin resurfacing  
Laser skin resurfacing is a fractional laser treatment that delivers 
laser columns deep into the dermis to create microwounds 
that trigger collagenesis (Nouri, 2014). A course of three to 
five sessions is required for non-ablative laser resurfacing and 
downtime is minimal, while ablative resurfacing will requires 
one to two sessions and significantly longer downtime (Nouri, 
2014). Side effects include redness, swelling, soreness, flakiness, 
infection and hyperpigmentation (Nouri, 2014).  

 
Microdermabrasion  
Microdermabrasion is a good alternative to superficial skin peels 
for brightening and smoothing out the skin. The procedure 
involves mechanical exfoliation of the stratum corneum with 
a fine spray of hard aluminium oxide crystals or a diamond-
tipped buffer (Prendergast and Shiffman, 2011). Although 
microdermabrasion rarely causes any side effects, care must 
be taken when microdermabrasion is used in combination 
with other procedures such as peels and laser as they may have 
greater impact on the skin after microdermabrasion treatment 
(Prendergast and Shiffman, 2011).  

 
Skincare  
For some patients, peels, lasers and medical needling are not 
treatments that they are comfortable with. Furthermore, many 
busy patients cannot afford the downtime that is associated 
with these treatments, so a good skincare regimen is a valuable 
option for skin health improvement. There are many excellent 
cosmeceutical ranges available for all skin types, concerns and 
budgets, including Perfect Peel Solutions, AlumierMD, Obagi 
Medical, NeoStrata and pHformula.  

 
Home peels 
The popularity of home skin peels has increased hugely since 
the COVID-19 pandemic necessitated closure of aesthetic skin 
clinics, with many practitioners offering options for ‘at home’ 
treatments. Peel2Glow from SkinTech Pharma offers a simple 
yet effective two-step solution incorporating AHAs such as 
glycolic acid, lactobionic acid and mandelic acid to chemically 
exfoliate the skin before application of a ‘glow’ solution that is 
rich in ingredients such as hyaluronic acid, peptides, probiotics 
and vitamins. This offers a good alternative for patients 
who want to look after their skin at home during times of 
clinic closures and can be a welcome source of income for 
clinic owners.  

 
Conclusion  
Not only have skin peels long held their place in clinics as a 
valuable option for the treatment of common skin conditions, 
but their efficacy in improving skin health has also been 
well-documented. Treatment outcomes can be improved 
by preparation of the skin before peeling and can be further 
enhanced by tailoring the treatment programme with daily 
prescription or non-prescription skincare products.  
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Aesthetic nurses should have a thorough understanding of 
the anatomy and physiology of the skin, commonly used peel 
ingredients, contraindications and potential complications. 
Moreover, patients should undergo a full consultation to assess 
their skin type, skin condition, medical history, lifestyle and 
suitability for skin peel treatment. Application technique and 
aftercare advice play a crucial role in the success of the treatment 
and the avoidance of peel complications.  

Blended peels are becoming increasingly popular and are 
often combined with ingredients such as retinoids, melanin 
inhibitors and antioxidants to provide an all-inclusive peel. 
At present, there is a great deal of research and development 
looking at ingredients such as plant stem cells, growth factors 
and peptides, meaning that there will be many more new and 
exciting treatment products available in the next decade. Skin 
peels are here to stay. 
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H
ow light interacts with skin is actually very 
complicated (Jacques, 2013; Lister and Wright, 
2017), and it depends on the wavelength (colour) 
of the light, energy, delivery time, spot diameter, 

repetition rate, skin thickness, contents and absorption 
characteristics. Reactions in absorbing targets range from 
a very subtle chemical reaction inside cells, to thermal 
reactions where proteins denature and physical disruptive 
processes that tear apart tissues or other targets (Baranoski 
and Krishnaswamy, 2004). 

Possessing a good understanding of these processes is 
critical in achieving good clinical results. Many laser operators 
achieve ‘adequate’ results, simply because they do not fully 
understand what they are trying to do in the skin with the 
technology that is available.  

Even with a good understanding, many laser operators are 
unsure how to set up the correct parameters, such as fluence, 
pulse width and spot size, when tackling skin conditions. 

 
Light energy and the skin  
There are many processes—optical and thermal—that may 
occur as light penetrates deep into the skin.  

However, before continuing, it should be considered why 
light is fired at the skin in the first place. Well, light is a form 
of energy. When something in the skin is targeted, it is usually 
to change or alter it in some way. Patients may wish for some 
unwanted tissue (or another target, such as tattoo ink) to be 
destroyed, or they may want to enhance something. 

Usually, this means that it should be heated up in a 
controlled manner. When light energy is absorbed by 
something in the skin, the energy is mostly converted into 
heat energy (Mckenzie, 1990). So, in essence, light is being 
used to transfer energy into the targets in the skin in a safe 
and controlled fashion.  

 
The journey of light in the skin 
So, what happens to the light as it makes its journey into 
the skin? 

Firstly, some of the light that hits the skin surface is 
reflected back. These are called Fresnel reflections, and may 
account for up to 5–7% of all light hitting the skin surface. 

Secondly, as soon the light enters the stratum corneum 
(topmost skin layer), it begins to scatter. This can be thought 
of as photons of light bouncing off atoms and molecules. 
Consequently, the photons can move in many directions, 
including back out of the skin, which is known as back-
scattering. At the same time, the wavelength of the light 
changes by shortening. This is due to the change in the 
refractive index between the air and the skin. 

Next, the light enters the epidermis. This layer is around 
0.06–0.1 mm thick and comprises of several layers of 
different cell types. It takes around 0.3 picoseconds for 
the light to travel through these layers (0.3 trillionths of a 
second). The light will encounter some melanin granules in 
this part of the skin. Depending on the colour of the light 
(wavelength), some will be absorbed by this melanin, which 
will raise its temperature. 

The remaining light enters the basal layer, which is where 
most of the melanocytes and melanin granules are found (in 
non-black skin). As above, some of the light energy will be 
absorbed by the melanin in this layer, raising its temperature. 
This layer is only around 10 microns thick (0.01 mm), which 
can cause problems. If there is a lot of absorption of the 
light energy, this layer can become very hot. Since it is so 
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thin, it will lose its heat very rapidly into the epidermal layer 
above and the upper dermis below. This is where blisters are 
usually formed, due to excess heating. 

Most skin temperature and pain receptors are near the 
basal layer (both above and below), which explains why 
such treatments can be painful. Once the local temperature 
exceeds 45°C, pain is felt instead of heat.  

 
The dermis 
Many laser and intense pulsed light (IPL) treatment problems 
are caused by excessive heating of this basal layer, simply due 
to absorption in the melanin. Surface skin cooling is essential 
to reduce the damaging effects of this heating. Proper cooling 
will greatly reduce any likelihood of skin damage by drawing 
out any excess heat energy from this layer. It will also make 
the treatments more comfortable. 

Any light that is not absorbed in the basal layer may then 
propagate into the dermis below. By this stage, there may 
be anything between 70–90% of the original light energy 
left, depending on the amount of melanin in the basal and 
epidermal layers, and epidermal back-scattering (Murphy, 
2020). This layer can be between 3–5 mm thick, depending 
on the body area and ethnicity of the patient. 

Now, the interesting thing about the dermis is that it is a 
highly scattering medium—much more than the epidermis. So, 

any light entering the dermis will bounce around excessively. 
This has two very important effects: 

 ► Firstly, as the light progresses into the dermis, it spreads 
out, due to scattering. In other words, the beam diameter 
increases, thereby reducing the fluence (the fluence is 
the energy divided by the spot size area, measured in 
Joules/cm2). This can significantly affect the outcome of 
any treatment 

 ► Secondly, a proportion of this scattered light may be 
turned through 180°, which may cause it to leave the skin 
completely, thereby reducing the total amount of energy 
left for any treatment. 

Scattering in the dermis is hugely significant in many laser 
and IPL treatments (Jacques, 2013; Lister and Wright, 2017). 
It can easily reduce the effectiveness of treatment, simply 
through loss of light energy and reduced fluences. 

The dermis also contains many potential absorbing sites: 
haemoglobin, tissue water, melanin, keratin and bilirubin, etc. 
Consequently, much of the light energy will be absorbed in 
this layer. All of these absorptions will raise the temperature 
of those sites.  

It is a simple fact of physics that many sites within the 
dermis will heat up, regardless of the chosen wavelength. 

Many laser and intense pulsed light treatment problems are caused by excessive heating of the basal layer
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The heating of some absorption sites can be maximised by 
carefully choosing the wavelength of the device, but there will 
always be unintended absorption in adjacent areas. 

If the wavelength is chosen properly, then the temperature 
of the intended targets can be raised specifically, compared 
with the surroundings. This is the basic principle of selective 
photothermolysis—a theory which has proved to be very 
useful in light-skin therapies for nearly 40 years (Anderson and 
Parrish, 1981; Altshuler et al, 2001; Murphy and Torstensson, 
2013). 

If some of the light gets through the dermis without being 
absorbed, then it may continue its journey to deeper layers, 
such as the fatty tissues. By this point, the energy will be 
very low compared with the surface value. This is known as 
transmission through the dermis. 

An interesting fact about laser light penetrating the skin is 
that it cannot be regarded as ‘laser’ light as soon as it enters 
the skin. Scattering causes it to lose its directionality almost 
immediately, and it also loses its coherence. These are two of 
the main defining features of laser light, and the third is its 
monochromaticity (single wavelength/colour).  

If the scattering events in the skin are ‘elastic’—meaning 
that the photons do not lose any energy in each event—then 
the scattered light will retain the original wavelength. So, 
while the light entering the skin may be ‘laser’, it rapidly loses 
two of its main features, meaning that it cannot be considered 
‘laser light’ once it is in the skin. 

As mentioned above, light undergoes a series of processes 
when it is in the skin. Much of it may be lost through back-
scattering, unwanted absorption or transmission. In fact, 
calculations show that less than 0.5–2% of the light energy 
used for hair removal is absorbed by hair follicles in the 

dermis. This means that the remaining 98–99.5% may be lost 
to back-scattering or unintended absorptions, leading to a 
general heating of the dermis and epidermis. This explains 
why skin cooling is so critical in all photo-thermal treatments. 

 
Choosing the correct laser and intense 
pulsed light parameters 
Choosing the correct parameters for IPL removal of hair (or 
blood vessels or pigmentation) can be difficult and cannot 
be fully covered in this article. However, factors that are 
important to consider will be identified. 

First, what are the critical parameters? Many laser and 
IPL systems allow a number of parameters to be selected, 
including the wavelength, fluence, pulse width, spot size and 
skin cooling (Table 1) (Babilas et al, 2020; Barikbin et al, 2010; 
Adamic et al, 2007). However, in the author’s experience, most 
laser and IPL users do not fully understand how to select these 
properly, particularly when faced with certain skin conditions. 

Considerations 
If all the parameters that are detailed in Table 1 are properly 
selected, then the desired result should always be achieved, 
without damaging the surrounding tissues. Knowing how to 
choose the best parameters for any given situation is down to 
training and experience. Unfortunately, the author’s experience 
is that most practitioners are not adequately trained. 

Other important issues that must be considered when 
treating the skin with lasers and IPLs include leaving 
appropriate time between repeat sessions (which depends 
strongly on the skin repair processes), properly diagnosing 
skin conditions and laser and IPL calibration (many systems 
do not output what they claim on the screens).  
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Table 1: Laser treatment fundamentals
Wavelength The wavelength must be chosen according to two important criteria: first, the wavelength must be 

preferentially absorbed by the target (significantly more than by the surroundings); and second, the 
wavelength must be able to penetrate the skin sufficiently and with enough energy to do the task 
in hand

Fluence Fluence is the energy per unit area (in J/cm2). This can be thought of as the concentration of light energy 
into a spot. It determines the temperature rise in the target tissues, and also in the surrounding tissues. 
Too high a fluence will cause unwanted damage, while too a low a value will not achieve the end result

Pulse width The pulse width (also known as the pulse duration or pulse length) is how long the energy is applied for. 
It is a critical parameter, because it determines whether the desired clinical end point will be achieved 

Spot size This may seem obvious, but it is not. Contrary to popular misconception, larger spot diameters result in 
a deeper penetration of light energy, compared to smaller sizes. So, to target particularly deep tissues, as 
large a spot size as possible must always be used, while maintaining the required fluence

Cooling When sending light energy into the skin, a thermal response (in photothermal treatments) is deliberately 
being created. This means that excess heat is being generated in the tissues. This is where problems 
begin, and it must be mitigated against by good surface cooling. Too much heat will result in too much 
tissue damage and scarring. A balance should always be considered—the more energy that is applied, 
the more cooling must also be applied. This not only reduces the pain that is felt by the patient, but it 
also reduces the risk of scarring

Conclusion 
A good understanding of the considerations detailed in this 
article will greatly assist in achieving good clinical results. 
Many treatments go wrong, simply because of a poor 
understanding of the condition or the technology. Laser 
and IPL treatments can be quite complex, and obtaining 
good, consistent results can be difficult. However, it is much 
more difficult if the basics are not properly understood. 
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