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Deep phenol peeling: how to control pain
during application and during the twelve
hours following?

Peeling profundo de fenol: como controlar a dor durante a aplica­
ção e até 12 horas após?
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ABSTRACT
Deep phenol chemical peeling with the Baker-Gordon formula is indicated for the treat-
ment of severe facial aging. A review of pertinent literature on its main limiting factor—
pain— was carried out with searches on two databases (PubMed and Cochrane Library)
using the following keywords: chemexfoliation, peel, peeling, and phenol, also cross-refe-
rencing with the terms anesthesia and analgesia. The search resulted in 151 articles that
contributed little to clarifying what would be the ideal approach for managing pain when
using a deep chemical peel with the Baker-Gordon formula. As a result, for this procedu-
re, the authors basically relied on the expert experience—in this case, that of the anesthe-
siologist—which has been described. Therefore, further studies should be carried out in
order to achieve a higher level of scientific evidence.
Keywords: chemexfoliation; phenol; anesthesia; analgesia.

RESU MO
O peeling químico profundo de fenol com a fórmula de Baker e Gordon tem indicação para o trata-
mento do envelhecimento facial severo. Sendo seu principal fator limitante a dor, realizou-se revisão
da literatura pertinente ao assunto, com buscas em duas bases de dados: PUBMED e Cochrane
Library, com as seguintes palavras-chave: chemexfoliation, peel, peeling, phenol, cruzando-se também
com os termos anesthesia e analgesia. A busca resultou em 151 artigos que pouco contribuíram para
o esclarecimento de qual seria a conduta ideal para controle da dor na realização do peeling químico
profundo com a solução de Baker e Gordon. Assim, contamos basicamente com a experiência do anes-
tesiologista aqui descrita. Portanto, novos estudos deverão ser realizados para alcançarmos maior nível
de evidência científica.
Palavras-chave: abrasão química; fenol; anestesia; analgesia.
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INTRODUCTION
Chemical peels consist of applying one or more exfoli-

ating agents to the skin. Such agents are strong enough to result
in the controlled destruction of the cutaneous tissue. Peels are
classified according to their depth of action. While there are sev-
eral classifications available in the literature, the authors consider
the Lawrence, Brody and Alt’s classification, which is based on
the level of injury caused, the more instructive.1 (Table 1) The
depth to which the substance penetrates depends on its compo-
sition, concentration, and pH, as well as the amount of exposure
time.1, 2

Phenol or carbolic acid (C6H5OH) (Figure 1) is derived
from coaltar and when in contact with the skin, produces coag-
ulation and denaturation of the protein’s of the epidermal ker-
atin. 4, 5
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The use of phenol in dermatology began in the nine-
teenth century. In 1882, Paul G. Unna described the actions of
salicylic acid, resorcinol, trichloroacetic acid, and phenol in the
skin, establishing a reference for many other authors. 6 Mackee
used phenol in peels for therapeutic effects in 1903. This British
dermatologist published his studies when already a professor in
the dermatology department at New York University, in 1952. 7
The use of phenol was developed in France after World War I. 8
In the 1940s, in the United States, Eller and Wollf carried out
the first systematic study on the use of phenol, resorcinol, sali-
cylic acid, and carbon dioxide criotherapy for treating scars. 9 In
the 1960s, many formulas containing phenol were experiment-
ed with by dermatologists and plastic surgeons.
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In 1961, Baker and Gordon described and detailed a phe-
nol solution diluted in water and associated with croton oil and
liquid soap, which to the present day is the most widely used in
practice and the most frequently referred to in scientific publica-
tions on the subject. 10 Phenol peeling with the Baker-Gordon
formula is indicated for the treatment of severe facial aging with
deep rhytids and advanced alterations in the skin’s texture. It
remains among the most effective methods of chemical rejuve-
nation due to its effect on the remodeling of collagen fibers. It
acts on the skin’s color, producing a global whitening of the face.
Histologically, the restructuring of the basal layer takes place, dis-
abling melanocytes and inhibiting the transfer of melanosomes to
nearby keratinocytes. 1An immunohistochemical study in rats
that underwent medium and deep chemical peels showed an
increase in the amount of collagen and elastic fibers. 11

Phenol peeling seems to also be effective for treating
pre-malignant and malignant lesions. Furukawa and Yamamoto
applied deep phenol peel in a group of patients with an aim at
treating skin cancer, and obtained a good response. The same
study highlights evidences in the success of the treatment of
superficial basal cell carcinoma, Bowen’s disease and actinic ker-
atoses. 12

The theoretical effect of phenol peeling is directly pro-
portional to its penetration into the skin layers. The absolute
phenol (88%) immediately coagulates the proteins of the epider-
mis, which self-blocks its penetration, resulting in a medium
peel.

The dilution of 2ml of phenol in 3ml of water—as in the
Baker-Gordon formula—does not immediately cause coagula-
tion of proteins in the epidermis. The phenol/water solution
receives 8 drops of liquid soap and 3 drops of croton oil. The liq-
uid soap acts as a surfactant (Surface active agent) i.e. it is a super-
ficial activity agent that has the ability to alter the superficial and
interfacial properties of a liquid or of its immiscible phases. It also
has affinity for oils and water. It reduces the surface tension and
allows the penetration of phenol into the skin.13 Croton oil is
derived from the seeds of the plant Croton tiglium and acts on
epidermal vesiculation, allowing the penetration of phenol. The
penetration depends, therefore, on the dilution of the phenol, on
the association with the surfactant, on the vesicant agent, and on
the occlusion, among other factors.

There is a time lapse of between 8 to 12 hours from the
initial application of the Baker-Gordon solution and the onset
of phenol in the nerve endings, when it plays its anesthetic role
to halt the pain process.

The patient must therefore be kept comfortable
throughout the application of the phenol solution and up to 12
hours after its completion.

Thus, the excellent therapeutic effects of this formula
collide with painful discomfort during application and in the
succeeding hours. The effective control of pain makes the pro-
cedure more secure, fast, simple, and easily reproducible.
Therefore, standardized analgesia and sedation techniques are
required to minimize the discomfort of the procedure and
reduce patient anxiety.

FIGURE 1: Structural formula of phenol

TABLE 1: Classification of the spectrum of chemical peels according to
the depth of the lesion

Superficial lesion (up to the stratum granulosum: up to the
papillary dermis)
Very light ­ Resorcinol, CO ² de Jessner, Retin­A, 5­FU, alpha
hydroxy acids, 10%­20% TCA (superficial TCA)

Medium­depth lesion (up to the upper reticular dermis)
Light ­ 35% TCA, not occluded, multiple or simple congelation
Combination of CO ² + 35%­50% TCA, not occluded, simple or mul­
tiple congelation
Combination of Jesser + TCA, not occluded, simple or multiple
congelation

Combination of 70% glycolic acid + 35% TCA, not occluded 50%
TCA, not occluded (deep TCA), simple congelation
Total potency phenol (88%), not occluded

Deep lesion (up to the middle reticular dermis)
Baker’s Phenol, not occluded 
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OBJECTIVE
The present study was aimed at investigating what has

already been published about analgesia/anesthesia for the pur-
poses of phenol peeling using the Baker-Gordon solution, and
seeking proposals for controlling the pain during and after the
procedure.

METHODS
A search process was initially carried out on the PubMed

and Cochrane Library databases, produced by the National
Library of Medicine and the Virtual Health Library, respectively.
The keywords used were: chemexfoliation, peel, peeling, phe-
nol, with cross-references to the terms anesthesia and analgesia.
Specifically, no articles that matched the search parameters were
found for the intersection between the descriptors chemexfoli-
ation AND phenol AND anesthesia OR analgesia.

The search strategy phenol AND peelingwas used on the
PubMed database, which yielded 151 articles, including descrip-
tions of the risks of phenol peeling, accurate indications, action
detailed histologically, complications and their prevention, in
addition to the approach of arrhythmias associated with the
phenol peel. 1, 4, 11, 14, 15 Two articles addressed the authors’ focus of
interest, without, however, being specific: Yoon and Ahn record-
ed that all patients in the study underwent phenol peeling under
deep intravenous sedation, and Edison suggests technical
changes aimed at decreasing the pain. 16, 17

A new search strategy was then used in the same database
with the words: anesthesia AND peeling, which yielded 28 arti-
cles, some consideringthe use of topical anesthetic to perform
superficial peeling and the use of anesthesia in fractional laser.18, 19

The following search was run in the second secondary
sources database (Cochrane Library BVS), with the terms anes-
thesia AND phenol AND peeling, which did not yield refer-
ences. Changing the terms for anesthesia AND peeling, one
Cochrane record was found for controlled trials, which com-
pared topical anesthetics in medium peels.20

Then a new search with the terms phenol AND peeling
resulted in four references: two Cochrane systematic reviews
and two Cochrane records on controlled trials.20-23 Finally, a
search was run with the terms analgesia AND peel and with the
terms anesthesia AND chemexfoliation, which did not answer
the authors’ question. 23, 24 Therefore, the search run on the
databases (PubMed and Cochrane) for articles addressing in
detail the subject of pain during, and 12 hours after the applica-
tion of chemical peels withthe Baker-Gordon solution, proved
negative.

In fact, in the authors’ daily dermatologic practice, a
lower level of scientific evidence underpins the execution of the
procedure, meaning that it is the experience of the specialist that
comes into play, and in the present case this is the role of the
anesthesiologist.

Conscious sedation
It was possible to comfortably carry out the procedure in

question—for the medical staff and especially for the patient—
using this type of sedation.

Conscious sedation has become a common practice in
surgical and dermatological procedures.9 It is defined as any
degree of sedation that allows good perioperative anxiolytic and
analgesia effect and amnesia, without the need for mechanical
ventilation and preservation of ciliary reflex and light verbal
physical stimulation. Due to the potential risk of cardiorespira-
tory depression caused by the combined intravenous administra-
tion of benzodiazepines and narcotics, conscious sedation should
be administered in a hospital setting, with resuscitation and ven-
tilation equipment available, in addition to cardiac monitoring
throughout the procedure. 25, 26

It is aimed at maintaining adequate sedation with mini-
mal risks, reducing anxiety, and promoting analgesia and amne-
sia. It is a safe and efficient method with immediate action, rapid
regaining of consciousness, and a low incidence of post-opera-
tive side effects. 25 As there is no isolated pharmacological agent
or technique that satisfies these requirements, the anesthesiolo-
gist physician must combine drugs to get closer to the ideal sit-
uation.

The pharmacological agents used for conscious sedation
are: propofol, midazolam,  and fentanyl and ketamine in combi-
nation. 27

Propofol is the drug of choice for inducing and maintain-
ing anesthesia, and the most-used intravenous agent for ambula-
torial anesthesia and sedation due to its pharmacodynamic prop-
erties and its favorable pharmacokinetics. It is characterized by
rapid onset and short duration of action, its short half-life, high
plasma clearance (equal to or higher than the blood flow of the
liver) associated with the great distribution volume, and rapid
regaining of consciousness even after prolonged and continuous
infusion when used as the sole anesthetic agent.

Used in sub-hypnotic doses, propofol provides an easily
titratable level of sedation and anxiolysis, similar to that of mida-
zolam. When propofol is used in low concentrations, its respira-
tory effects are moderate and allow spontaneous ventilation dur-
ing the maintenance of anesthesia and sedation.27 It also presents
a well-known antiemetic effect. Propofol does not exert an anal-
gesic effect, making necessary the combination of analgesics,
such as fentanyl. 9

Fentanyl is a widely-used opioid for ambulatorial anes-
thesia. It is a potent opioid agonist derived from phenylpiperi-
dine, and acts on analgesia and sedation. Despite its cumulative
potential, when used in low doses (25-100µg) it does not delay
the recovery and provides adequate immediate post-operative
analgesia. It can also be used as a pain killer in the early stages of
recovery, for it provides analgesia in a timing sufficient to allow
the onset of the action of opioid analgesics. As with all opiates,
it should be used in the titration, in view of its slow onset (four
minutes to achieve the effect), with respiratory ventilation
equipment available.27

A potent benzodiazepine, midazolam is characterized by
a slower onset of action than that of diazepam, and a short half-
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life of elimination (two hours). Sedative effects vary among
patients, and the sedation recovery time can be prolonged,
accompanied by slow recovery of higher functions, and persist-
ent amnesia after waking. The complete recovery requires
approximately 90 minutes after a single 0.1mg/kg dose. In addi-
tion to its use in conscious sedation, it is also used as a pre-anes-
thetic medication. Cardiovascular side effects are rare and mild
in the doses used for sedation, however can be significant with
higher doses, especially in hypovolemic patients.26

Ketamine is an intravenous dissociative anesthetic that
plays an important role in analgesia and sedation in ambulatorial
surgeries and procedures, especially as an adjuvant to other hyp-
notic drugs. The hypnotic sedative property results in light dis-
sociative sleep with a potent analgesic property.

Its clinical effects are mediated by non-competitive
antagonism in the opioid receptors. The analgesic properties in
plasma concentrations are significantly lower than those of the

drugs that produce unconsciousness. The adjuvant use of keta-
mine during propofol sedation offers significant analgesia and
minimizes the need for additional opioids when administered in
sub-hypnotic doses. 28

The choice and use of these drugs for conscious sedation
by the anesthesiologist physician must be individualized. The
clinical follow-up carried out by the anesthesiologist during and
after the procedure is of crucial importance for the patient’s
comfort and therapeutic success.

CONCLUSION
Phenol peeling is an important treatment in facial skin

rejuvenation, in addition to being a possible therapy in malig-
nant and pre-malignant conditions; the interaction between the
dermatologist and the anesthesiologist physician for the imple-
mentation of the procedure makes it less traumatic for the
patient. Further studies should be carried out with an aimat
achieving a higher level of scientific evidence.●
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