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Focus

Chemical Peeling – How does it work 

Oliver Kreyden. Depending on the 
substance, chemical peels damage 
the epidermis or the dermis with 
subsequent regeneration of the 
destroyed skin structures through 
de novo synthesis of the dermal 
connective tissue or epidermal 
regeneration. Which skin struc-
tures a peel reaches depends on 
various factors, but essentially on 
the chemical properties and the 
method of application.

Superficial Peelings act in the epider-
mis, middle-deep peels have an effect 
down to the str. papilare and deep 
peels destroy up to the middle str. re-
ticulare. If the str. reticulare is exceed-
ed, there is a risk of scarring [1]. As the 
re-epithelialisation of dermal peels 
originates from the hair follicles mid-
dle-deep and deep peelings should be 
applied only in seborrheic areas i.e. the 
face and the scalp. For the treatment of 
the neck, upper body, arms or back of 
the hands, superficial peelings or TCA 
solutions 15-25% should be used.

Superficial peels
By lowering the epidermal pH results 
in a loosening of the cell cohesion be-
tween str. corneum and granulosum 
(epidermis) with corresponding in-
creased desquamation. The change in 
pH also impairs intercellular enzymes, 
which in turn leads to an amplification 
of the inflammatory cascade and sup-
ports desquamation. The induced in-
flammation stimulates not only gly-
cosaminoglycans but also collagen 
synthesis. The latter occurs via induc-
tion of IL-1A at the keratinocytes and 
fibroblasts with initiation of cell pro-
liferation [1]. Superficial peelings have 
to be neutralised and the result de-
pends on the choice of substance, its 
concentration (20-70 %), the method 
of application (preparation of the skin, 
application pressure, number of pass-

es) and the application time. For final 
results treatment have to be repeated 
on a weekly base 4 to 6 times. Improve-
ments of cell atypia (initial epidermal 
tumours) and particularly pigmentary 
disorders (lentigines, poikiloderma) 
as well as visible and haptic improve-
ment in the skin structure with com-
pact, smooth and shiny epidermis.

Medium-depth and deep 
peels
In contrast to superficial peels, which 
focus on exfoliation and regeneration 
of the epidermis, medium-depth and 
deep peels work by de novo synthesis 
of the dermis and the extracellular ma-
trix [2]. Thus, medium-depth and deep 
peels are invasive medical measures. 
The effect is based on destruction of 
protein structures (denaturation) with 
inducing cell necrosis. This in turn 
leads to a degradation and reconstruc-
tion of all structural components with 
an induction of inflammatory wound 
healing cascades in the dermis with a 
pronounced and long-lasting immune 
response. Clinically this effect is seen 
as long-lasting redness leading to per-
sistent improvement of the result even 
weeks after treatment.

Baker and Gordon postulated in 1961 
that the phenol is responsible for the 
depth of penetration [3]. In 2000 Greg-
ory P. Hetter was able to show that cro-
toin oil is responsible for the penetra-
tion depth of chemical peeling which 
led to a new understanding of chemi-
cal peeling and in consequence to an 
adapted therapy protocol [4]. Depend-
ing on the aesthetic area and the thick-
ness of the skin or the skin type of the 
patient Hetter recommends different 
crotoin-oil-concentrations on each 
treated area in order to minimize side 
effect or complications respectively. 
However, the Hetter protocol seems 
quite complicate and needs a lot of ex-
perience of the therapist. Under treat-
ments are common leading to retreat-
ments because unsatisfied patients. 
This disadvantage was recognised by 
Hetter himself [4].

Formulations and application 
of chemical peels
Especially for the superficial peels, 
there is a wide range of ready-to-
use preparations available. Inexperi-
enced users are advised to gain their 
own experience with such commercial 
ready-to-use products before they 
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Fig. 1: Frost after Phenol  
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start treating patients with individual-
ised magistral formulations in different 
concentrations. TCA and phenol solu-

tions are not commercially available in 
Switzerland and must always be pre-
pared by magisterial formulation.

Superficial peels
The alpha hydroxy acids AHA were orig-
inally isolated from fruits (i.e.: mandel-
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Fig. 2A: Before Phenol Fig. 2B: After Phenol  
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ic acid, lactic acid, citric acid, tartaric 
acid), which is why they are also called 
fruit acid peels. AHAs are relatively 
weak acids and are offered in concen-
trations of 20 - 70 %. AHA peels need 
to be neutralised to stop the process. 
As AHA's are hydrophilic, the prior de-
greasing of the skin area to be treat-
ed is crucial for a good result. Salicylic 
acid not only has an irritant exfoliat-
ing effect, but also a keratolytic ef-
fect. Depending on the concentration 
(10-30 %), they have a very superficial 
or somewhat deeper effect, but nev-
er medium-deep. The Jessner solution 
(salicylic acid, resorcinol, lactic acid) 
can be used as monotherapy for su-
perficial peeling. As a direct pre-treat-
ment for medium-deep TCA or deep 
phenol peels, the Jessner solution is 
particularly suitable, as its degreasing 
and pre-peeling effect results in signif-
icantly better penetration of the sub-
sequent TCA or phenol peels.

Medium-depth peels 
Trichloroacetic acid (TCA) is a triple 
chlorinated carboxylic acid and its 
mechanism of action is in denaturat-
ing proteins. However, the protein de-
naturing effect of TCA essentially de-
pends on the application method. As 
all these formulations are lipophilic 
a pre-treatment degreasing is essen-
tial for a correct result. Therefore, the 
«4-passes» principle is highly recom-
mended with 1. pass of ethanol 70 %, 
2. pass with acetone leading to a su-
perficial frosting, 3. pass with Jessner 
Solution (Salicylic Acid 14gr, Resorcin 
14gr and Millk Acid [16.5ml in 85%solu-
tion] ad 100g Ethanol 96%) leading to 
a transparent frost and finally 4. pass 
with the peeling solution indicated 
(TCA 15-35% or Phenol).

Deep peels 
Phenol is a hydroxy-substituted de-
rivative of benzol and represents the 
«Lion King» of the peelings due to its 
dramatic effect. The indications are in 
deep wrinkling, skin lifting and deep 
acne scars. Because of its highly po-

tent effect Phenol ends up in a very 
precise deep greyish frost immediate-
ly after application. Due to this prop-
erty, the penetration depth of phenol 
is very predictable and side effects and 
complication are actually rare, when 
applied correctly. To avoid complica-
tion a vary of variations of the orig-
inal Baker-Gordon-solution are re-
ported. However, results are still more 
predictable by using 1 standard solu-
tion (Baker-Gordon) than multiple dif-
ferent concentrated solutions in the 
same treatment. Therefore, most stud-
ies have been carried out with the clas-
sic Baker-Gorden solution, so that this 
remains as a recommendation guide-
line. Phenol penetrates quickly and is 
also absorbed percutaneously with the 
potential risk of systemic absorption. 
The potential lethal dose of phenol is 
reported to be 10-15 g. For the treat-
ment of a full-face phenol peel, less 
than 1 g of phenol is needed, which is 
why the so often cited systemic side 
effects such as arrhythmias, renal or 
hepatic affections are extremely rare 
and negligible in clinical practice if the 
peel is performed correctly. Neverthe-
less, a phenol peel should always be 
performed with anaesthesia stand-by 
with monitoring of basic functions. Ex-
ceptions can be made in experienced 
hands.

Patient Selection and  
Patient Care
The preoperative correct patient se-
lection and the exact patient educa-
tion are - besides a correct therapy 
- probably the most important corner-
stones in a successful peeling treat-
ment [5]. The enormous reaction after 
a medium-deep or deep peel means 
considerable physical, but also psy-
chological stress for the person treat-
ed. Therefore more than one pre con-
sultation together with the patients 
partner are high recommended with 
explaining every little detail particu-
larly concerning the post intervention 
phase. Peelings, i.e. middle-deep and 
deep peelings are highly standard-

ized semi-invasive treatments with a 
high suffering post phase for the pa-
tient due to the heavy inflammatory 
side effects. Therefore, peelings must 
remain to well-trained dermatological 
experts. On the other hand, peelings 
are the most satisfying treatment op-
tions covering so many issues of skin 
alteration in one go!
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