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Background. Tretinoin has been shown to improve photoaged skin.This study was designed to evaluate the efficacy and tolerability
of a 5% retinoic acid peel combined with microdermabrasion for facial photoaging. Materials and Methods. Forty-five patients,
aged 35–70, affected by moderate-to-severe photodamage were enrolled in this trial. All patients received 3 sessions of full facial
microdermabrasion and 3 sessions of either 5% retinoic acid peel or placebo after the microdermabrasion. Efficacy was measured
using the Glogau scale. Patients were assessed at 2 weeks and 1, 2, and 6 months after treatment initiation. Results. The mean ± SD
age of participants was 49.55 ± 11.61 years, and the majorities (73.3%) were female. Between 1 month and 2 months, participants
reported slight but statistically significant improvements for all parameters (𝑃 < 0.001). In terms of adverse effects, there were
statistically significant differences reported between the 5% retinoic acid peel groups and the control group (𝑃 < 0.001). The
majority of adverse effects reported in the study were described as mild and transient. Conclusion.This study demonstrated that 5%
retinoic acid peel cream combined with microdermabrasion was safe and effective in the treatment of photoaging in the Iranian
population. This trial is registered with IRCT2015121112782N8.

1. Introduction

Facial skin aging is characterized by wrinkles, laxity, rough-
ness, lentigines, telangiectasia, and actinic keratosis [1–3].

Skin aging is influenced by several factors including
genetics, environmental exposure (including Ultra-Violate
(UV) radiation, xenobiotics, and mechanical stress), hor-
monal changes, and metabolic processes [4]. Solar UV
radiation, via the process of photoaging, is the single most-
common factor responsible for skin aging [5].

Many treatment options are available to control and
reverse photoaging in facial skin [4]. Clinical studies as well
as histological data suggest that tretinoin improves facial
appearance following photodamage if used in the proper way
[4].

In several double-blind, placebo-controlled studies, the
efficacy of topical tretinoin was evaluated as a treatment for
photoaging [6, 7].

Chemical peelings have also been found to be an effective
treatment for moderate to severe photoaging [8].

Over the last few years, the number of clinical studies
researching combination therapies to find more effective
clinical treatments and cosmetic procedures for photoaging
has increased [9].

Beneficial effects from microdermabrasion followed by a
5% retinoic acid chemical peel have been reported in a small
study [10].

To the best of our knowledge, the long-term benefits
of a combination of 5% retinoic acid peel with microder-
mabrasion for moderate to severe photoaging have not been
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Table 1: Glogau classification of photoaging.

Group Classification Typical age Description Skin characteristics

I Mild 28–35 No wrinkles Early photoaging: mild pigment changes, no keratosis,
minimal wrinkles, minimal or no makeup

II Moderate 35–50 Wrinkles in motion
Early to moderate photoaging: early brown spots

visible, keratosis palpable but not visible, parallel smile
lines begin to appear, wears some foundation

III Advanced 50–65 Wrinkles at rest
Advanced photoaging: obvious discolorations, visible
capillaries (telangiectasia), visible keratosis, wears

heavier foundation always

IV Severe 60–75 Only wrinkles
Severe photoaging: yellow-gray skin color, prior skin
malignancies, wrinkles throughout: no normal skin,
cannot wear makeup because it cakes and cracks

studied in a randomized, double-blind, placebo-controlled
study. Therefore, we investigated the efficacy and safety of
a much higher concentration of topical 5% retinoic acid
peel cream combined with microdermabrasion in patients
with photoaging during a 6-month follow-up period after
treatment initiation.

2. Materials and Methods

2.1. Participants. This was a randomized, comparative,
split-face, evaluator-blinded clinical study. The Institutional
Review Board of Isfahan University of Medical Sciences,
Isfahan, Iran, approved the protocol of this study (Grant
Number 394084). Written informed consent was obtained
from each patient before enrollment.

The participants were comprised of 45 healthy Caucasian
subjects with Fitzpatrick skin prototypes II and III, aged
35–70 years, who either attended or were referred to the
dermatology clinics of Al-Zahra and Noor hospitals for the
treatment of moderate to severe facial photoaging according
to the Glogau classification (Table 1).

Patients were not included in the study if they had been
pregnant, were breastfeeding, had any genodermatoseswhich
may interfere with aging skin changes, showed premature
aging, were using other concomitant treatments, had con-
nective tissue disorders, were previously treated with oral
retinoids in the six months prior to the study, used superficial
chemical peels or microdermabrasion in the three months
prior to the study, receivedmedium or deep chemical peels or
laser ablation within six months of the study, met the criteria
for alcohol addiction, had infectious or inflammatory facial
dermatoses, had photodermatosis, and did not need to avoid
sun exposure.

2.2. Interventions. After cleaning the skin, all patients re-
ceived amicrodermabrasion treatment (30 cmHg, aluminum
oxide crystals, Zagromed�) symmetrically across their entire
face, without causing bleeding. After removing the crystals
with 0.9%normal saline (0.9% sodiumchloride, PLC,Tehran,
Iran), a thin layer of each peel was applied a single time
on each side of the face, with the control or intervention
peel selected randomly. Faces were washed 4 hours after the

application of the topical peel. Subjects dried their faces with
paper towels. Then, they applied sunscreen.

Participants were asked to use broad-spectrum (UVA and
UVB) sunscreen of SPF 50+ for 2 weeks prior to the initiation
of the study [11].

After each peel session, proper use of this sunscreen
every three hours for a minimum of 4 days during exposure
to the sun was advised. Physical methods to minimize sun
exposure, including hats and sunglasses, were discussed with
each participant. The uses of cosmetics, including perfume,
and the ingestion of photosensitizing agents were not allowed
during the study.

The 5% retinoic acid peel was prepared at Isfahan Uni-
versity’s Department of Pharmacy. The 5% retinoic acid peel
was prepared from powder dissolved in ethanol and mixed
with lubricant cream, to a 5% concentration.The placebo was
prepared using a neutral cream as a control. Both creams
(5% retinoic acid and placebo) were similar in appearance,
odor, and color, and manufactured by the same pharmacist.
Throughout the study, the person who administered the
medication and the patients were blind to the peel cream
assignments.

Each participant took part in three sessions of this
combination therapy with a month-long interval between
each session.

2.3. Outcome Assessment. Efficacy was measured using
changes in participants’ Glogau classifications. The results
were assessed using standard photographs taken before and
after each treatment. Each patient underwent photography
in the same condition with a digital camera (Canon Power
Shot G12; Canon Components Inc., Japan) carried out by one
person. Patients were assessed by two blinded dermatologist
evaluators at baseline and at 2, 4, 8, and 24weeks after the start
of the treatment. The presence of any possible participant-
recorded side effects during intervals between each session
was documented, along with any residual possible side effects
assessed at each visit by a dermatologist.

2.4. Statistical Analysis. The data were analyzed using SPSS
16 software (SPSS, Chicago, IL, USA). To compare the reduc-
tions in Glogau classification scores at end of the treatment in
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(a) (b)

Figure 1: Clinical appearance of facial skin in a 37-year-old female with advanced photoaging at 6 months after (a) microdermabrasion and
(b) 5% retinoic acid peel combined with microdermabrasion.

Table 2: Demographic profile and basic data of patients with
photoaging.

Age (years)
Range 35–70
Mean (±SD) 49.55 ± 11.61

Sex
Male 12 (26.7%)
Female 33 (73.3%)

Skin phototype
Type II 19 (42.2%)
Type III 26 (57.8%)

Glogau classification
Mild 0 (0.00%)
Moderate 11 (24.5%)
Advanced 24 (53.3 %)
Severe 10 (22.2%)

relation to baseline, the Friedman test andWilcoxon test were
used. McNemar’s test was employed to compare the baseline
data and frequency of side effects between the conditions.

3. Results

A total of 45 participants were enrolled in the study, and all
of them completed it. The mean ± SD age of participants was
49.55 ± 11.61 years and the majority of participants (73.3%)
were female. More than half (57%) of the participants had a
type III skin phototype. The demographic profile and basic
data for patients are shown in Table 2.

The results of the study demonstrated that when com-
pared to the control, a 5% retinoic acid peel combined with
microdermabrasion can result in clinically and statistically

significant improvements in multiple aspects of facial pho-
todamage (Figure 1). There was a statistically significant
decrease in the mean ± SD Glogau classification score
following the treatment among the 5% retinoic acid peel
group (𝑃 < 0.001).

At baseline, 75.5% of the patients reported advanced to
severe ratings for all skin parameters measured. Between
weeks 4 and 8, subjects reported slight improvements that
were statistically significant for all parameters (𝑃 < 0.001)
(Table 3).

There was also an increase in the percentage of patients
categorized as having a mild to moderate Glogau classifica-
tion score after treatment.

At weeks 8 and 24, the 5% retinoic acid peel group
showed statistically greater improvements compared to the
control group (𝑃 < 0.001). Table 4 shows the responder and
nonresponder participants in both groups in terms of sex,
skin type, and age (Table 4).

There were significant differences for both groups for
the mean ± SD ages of participants, where responders were
significantly younger in the microdermabrasion with 5%
retinoic acid group (40.73 ± 8.79 years versus 53.97 ± 10.34
years; 𝑃 < 0.001) and the microdermabrasion with placebo
group (38.00±6.16 years versus 53.76±10.20 years;𝑃 < 0.001)
(Table 4).

The most frequent side effects that occurred in the two
groups were transient erythema in localized areas (𝑃 =
0.049). Sixteen (35.6%) and 13 (28.9%) patients reported
erythema and scaling, respectively. Incidences of adverse
events were significantly higher in the 5% retinoic acid peel
group than in the control group.

Using McNemar’s test for adverse effects, there was
statistically significant difference in 5% retinoic acid peel
group versus the control group (𝑃 < 0.001) (Table 5).
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Table 3

Grouping Glogau
classification

Period of study 𝑃 value
(Friedman test)Base After 2 weeks After 4 weeks After 8 weeks After 24 weeks

Microdermabrasion
with tretinoin

Mild 0 (0.00%) 0 (0.00%) 1 (2.2%) 2 (4.4%) 6 (13.3%)

<0.001Moderate 11 (24.5%) 11 (24.5%) 10 (22.3%) 13 (28.9%) 6 (13.3%)
Advanced 24 (53.3%) 24 (53.3%) 24 (53.3%) 21 (46.7%) 23 (51.2%)
Severe 10 (22.2%) 10 (22.2%) 10 (22.2%) 9 (20%) 10 (22.2%)

Microdermabrasion
with placebo

Mild 0 (0.00%) 0 (0.00%) 1 (2.2%) 1 (2.2%) 2 (4.4%)

0.109Moderate 11 (24.5%) 11 (24.5%) 10 (22.3%) 11 (24.5%) 9 (20%)
Advanced 24 (53.3%) 24 (53.3%) 24 (53.3%) 24 (53.3%) 24 (53.3%)
Severe 10 (22.2%) 10 (22.2%) 10 (22.2%) 9 (20.0%) 10 (22.2%)

𝑃 value
(Wilcoxon test) 1 1 1 0.045 0.025

Table 4: Compression of responder and nonresponder participants in both groups by sex, skin phototype, and age.

Characteristic

Microdermabrasion
with tretinoin

Microdermabrasion
with placebo

Responder (15) Nonresponder
(30) 𝑃 value Responder (12) Nonresponder

(33) 𝑃 value

Sex (𝑛%) Male (12) 1 (8.3%) 11 (91.7%) 0.03 0 (0%) 12 (100%) 0.02
Female (33) 14 (42.4%) 19 (57.6%) 12 (36.4%) 21 (63.6%)

Skin type (𝑛%) Type II (19) 7 (36.8%) 12 (63.2%) 0.75 7 (36.8%) 12 (63.2%) 0.30
Type III (26) 8 (30.8%) 18 (69.2%) 5 (19.2%) 21 (80.8%)

Age (Mean ± SD) 40.73 ± 8.79 53.97 ± 10.34 <0.001 38.00 ± 6.16 53.76 ± 10.20 <0.001

Table 5: Frequent adverse events reported in the study following
treatment in intervention or control conditions.

Adverse
events

Microdermabrasion
with tretinoin (𝑛%)

Microdermabrasion
with placebo (𝑛%) 𝑃 value

Pruritus 9 (20%) 2 (4.4%) 0.02
Erythema 16 (35.6%) 9 (20%) 0.049
Scaling 13 (28.9%) 6 (13.3%) 0.036
Burning
sensation 7 (15.6%) 0 0.006

There was no significant difference in erythema by skin
phototype in either groups (𝑃 > 0.05).

Most participants had postprocedural erythema, and a
short course of a medium-potency topical corticosteroid was
administrated for relief of symptoms. This transient compli-
cation resolved within two weeks for all patients (Figure 2).
There were no cases of persistent erythema in our study.
Other transient complications included burning sensations,
mild scaling, and mild edema that gradually resolved during
one week. None of the participants reported postinflamma-
tory pigmentation or ulceration from erythema.

4. Discussion

This study demonstrated the efficacy of 5% retinoic acid peel
cream combined with microdermabrasion as a treatment for
facial skin photodamage.

Figure 2: Erythema at the site of application 5% retinoic acid peel
combined with microdermabrasion in a 35-year-old female. The
erythema gradually faded after 3 weeks.

Although tretinoin has been used in dermatology since
the 1960s, its potential in the treatment of aging was realized
no earlier than the 1980s [12]. Most 6-month studies have
compared the efficacy of various low strengths of tretinoin



Dermatology Research and Practice 5

to reach a concentration that is optimal for the treatment of
photoaging [13].

These 6-month studies did show significant improve-
ments in the clinical signs of photoaging but the improve-
ments in skin condition continued even after 6 months [6,
14]. High-strength tretinoin treatment has been evaluated in
the treatment of photoaging because the beneficial effects
of conventional tretinoin therapy appear slowly and over a
long period of time, which often leads to the discontinuation
of therapy. Retinoid-related adverse effects include irritation,
erythema, and dermatitis [15, 16].

Cucé et al. evaluated the clinical and histological efficacy
and safety of tretinoin peeling procedures administered
twice a week in concentrations of 1%–5% for photodam-
aged skin. Histological assessments carried out after 15 days
showed compaction of the stratum corneum [17]. Although
high-strength tretinoin has shown potential for treating
photoaging, the existing studies have been carried out in
small populations.Therefore, large-scale,multicentric studies
using standard tretinoin therapy as a control are required
to confirm its efficacy. Reviews of studies on combination
treatments for photoaging demonstrated the superior clinical
efficacy of multiple treatment modalities when used in
combination [9].

A study by Hexsel et al. verified the clinical and histo-
logical parameters of patients who received a combination
of microdermabrasion and 5% retinoic acid peel [10]. The
results of their study showed that successive treatment with
microdermabrasion and a 5% retinoic acid peel delivers
greater improvements in cases of photodamage than retinoic
acid peels applied alone. The more important limitation of
that study was the small number of participants [10].

As with our participants, the participants in Hexsel et
al. did not report side effects other than those previously
reported in the literature [10].

In medium-depth and deep resurfacing or in combi-
nation resurfacing methods, transient erythema, flushing,
increased skin temperature, pruritus, edema, milia forma-
tion, and mild alterations in mood are typical occurrences,
so they should not be classified as true complications.
Patient reassurance may be all that is necessary for these
symptoms, since these problems usually resolve sponta-
neously. True complications thatmay developwithin a treated
area include infection, delayed wound healing, persistent
erythema, scarring, and pigmentary or textural abnormali-
ties.

By using microdermabrasion on the skin, topical ther-
apeutics can be applied at the conclusion of the treatment,
which will reach levels much deeper than when typically
applied to the surface of the skin, as the skin barrier function
of the stratum corneum is temporarily compromised [18].
Therefore, slightly greater improvements in the histological
features of photoaging can be achieved with the combination
of microdermabrasion followed by a 5% retinoic acid chemi-
cal peel versus a 5% retinoic acid chemical peel administered
alone [10].

In our study, in both groups, younger subjects had a better
improvement in responder group.

There is a suggestion that improvements in photoaged
skin include elasticity andwrinkles after chemical peeling can
be attributed to increase of collagen content [19, 20].

The overall collagen content per unit area of the skin
surface has been known to decline with aging [21].

Given these issues, younger patients with higher collagen
content per unit area of the skin surface will be expected to
show better treatment responses.

There are several limitations in our study, including
the duration of the follow-up, the lack of histopathological
evidence to confirm treatment efficacy, and the small sample
size. Our study had several limitations, but the importance
of our study has been focused on observing the clinical effect
of adding 5% retinoic acid peel to microdermabrasion, which
had not been studied before in a randomized, double-blind,
placebo-controlled clinical trial. Based on our results, the
combination of a 5% retinoic acid peel combined withmicro-
dermabrasionmay be a promising and effective technique for
the treatment of facial photoaging.

Additional research into the efficacy and mechanisms
of action of combined therapies for photoaging is needed
to improve the science and clinical practice of the treating
photoaging.

5. Conclusions

The combination regimen used in this study was shown
to be safe and effective for the treatment of moderate to
severe photoaging at a follow-up of 24 weeks after treatment
initiation. Additional clinical studies with larger populations
and more objective methods for clinical evaluation would
further reveal the efficacy of this combination treatment for
moderate to severe photoaging.
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