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Hand Rejuvenation by Ablative Fraction CO2 Laser
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Background: Ablative fractional CO2 laser (AFCL) has been reported to be safe and effective to use for preventing hand photoaging in a 
recent pilot study.
Objectives: This study aimed to evaluate the efficacy of AFCL in improvement of hand photoaging in 25 patients.
Patients and Methods: A prospective, before- after, single blind study was conducted in 25 patients who presented for desired treatment 
of hand photoaging. Patients received three treatments sessions with AFCL.
Results: All enrolled patients were female and received three treatment sessions. There was no incidence of significant adverse effects 
such as scarring, prolonged erythema sever edema, post inflammatory pigmentary changes, or infection. Mean improvement one month 
after three treatments was 48.3% (95% CI, 42.6 - 53.9) for skin wrinkling, 53.3% (95% CI, 47.9 - 58.8) for skin pigmentation, 46.9% (95% CI, 41.4 - 
52.2) for skin texture, and 54.9% (95% CI, 49.3 - 60.5) for overall cosmetic outcome (all P < 0.05).
Conclusions: AFCL can be used safely and effectively in the treatment of hand photoaging.
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1. Background
The dorsum of the Hands is one of the mostly visible 

body parts that undergoes aging (1). Appearance of the 
hands can reveal a person’s age (2). Hands are also im-
portant for interpersonal interactions and contact (3). 
Therefore, requests for hand rejuvenation have increased 
(4-6). A number of approaches to hand rejuvenation have 
been used including topical agents, chemical peels, fat 
augmentation, sclerotherapy and phlebectomy, light 
based and laser approaches such as intense pulsed light, 
erbium: YAG laser, 1320 nm Nd: YAG laser, and non-abla-
tive fractional laser (1, 7-10). Other methods such as the li-
pofilling restore the fat volume loss, improve the texture 
and color of the skin, and act as a natural structure. After 
a short, time a rejuvenation treatment is recommended 
for better and continuous results; however, this invasive 
procedure needs anesthesia. Recently, ablative fractional 
CO2 laser (AFCL) was used in a pilot study of 10 patients 
for photoaging of the hands with desirable results (11).

2. Objectives
We enrolled patients with moderate to severe photo 

aged hands to assess the efficacy and safety of using AFCL 
resurfacing for hand rejuvenation with the goal of op-
timizing improvements in skin texture, wrinkling, and 
pigmentation.

3. Patients and Methods
The study protocol conformed to the guidelines of the 

1975 Declaration of Helsinki and was approved by Tehran 
University Institutional Review Board and Ethics Com-
mittee, Tehran, Iran. Informed consent was obtained 
from all participants before enrollment.

We included 25 patients in this single-center prospec-
tive study. All enrolled patients were Iranian (Fitzpatrick 
skin type II-IV), who were referred to our hospital for de-
sired treatment of signs of hand photoaging (wrinkling, 
pigmentations, and changes in skin texture) between Au-
gust 2012 and December 2012. Exclusion criteria included 
active infection in site of treatment, pregnancy, a history 
of collagen vascular disease, a history of keloid or abnor-
mal scar formation, known allergy to topical anesthet-
ics, any cosmetic procedure or systemic isotretinoin use 
within the preceding year.

The treatment area was cleansed with soap and wa-
ter. A lidocaine/prilocaine (eutectic mixture of equal 
quantities) topical anesthetic was applied 20 minutes 
before treatment. Contact cooling with icepack was 
administered before and during treatment. Treatment 
was administered to the dorsum of the hand between 
the wrist and metacarpophalangeal joints (MCP) using 
UNIXEL CO2 laser unit (South Korea, Seoul, Gyeonggi-do-
Union Medical). The used AFCL setting was as follows: 
25 W; pitch, 800 µm (676 DOTS in each 400 mm2); pulse 
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duration, 500 µsec; and 2 points of shot without overlap 
(Figure 1). After the procedure, zinc oxide ointment was 
applied. The participants were instructed to cover the 
treatment area with zinc oxide ointment four times a 
day for five days. Sunscreen of at least 30 SPF was advised 
to use after five days.

Patients received three treatment sessions at four-week 
intervals. One hand was randomly treated first and the 
other hand was treated after the patients were followed 
one month after completion of the first hand therapy.

One month after the final session, blinded physicians 
assessed the photographs to evaluate the degree of im-
provement in three clinical indicators: wrinkling, pig-
mentation, and skin texture. Evaluating physicians were 
not aware of which photograph was before and after 
treatment.

The degree of improvement in clinical indicators be-
tween pretreatment and one month post treatment was 
assessed by a quartile scale in which “one” indicated no 
signs of improvement and “four” indicated significant 
improvement. In addition, the degree of improvement 
was calculated as percentage.

3.1. Statistical Analysis
For each patient, the pretreatment and post treatment 

scores were recorded. Pretreatment scores were recorded 
as baseline on the date of the first treatment. Post treat-
ment scores were recorded on the date of final follow-up 
one month after completion of treatment.

Percentage change in score was calculated as the score 
difference divided by the baseline score. For each clini-
cal indicator (wrinkling, pigmentation and skin texture) 
and for overall cosmetic outcome, absolute score change, 
raw percentage change, mean percentage change, and 
95% CI were calculated. The paired-samples t-test was 
used to test changes in each clinical indicator score from 
baseline to one month after treatment. P value < 0.05 was 
considered statistically significant.

Figure 1. Right Hand of a Patient Immediately After Treatment With Abla-
tive Fractional CO2 Laser

4. Results
All 25 patients desiring for treatment of photoaging 

of their hands completed three treatment sessions with 
AFCL. All were female with the mean age of 51.4 years 
(range, 39 - 65 years). The patients had Fitzpatrick skin 
type of II to IV: 12%, type II; 72%, type III; and 16%, type IV.

Post treatment side effects included mild to moderate 
erythema (lasting 5 - 7 days), severe erythema (lasting 1 - 2 
days), and minor crusting (lasting 1-3 days).

Figure 2. Laser Therapy by Ablative Fractional CO2 Laser in the Right 

Hand in a Forty-Nine-Year-Old Female

A) Before and B) After three treatments sessions.
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Figure 3. Comparing Hands after Three Laser Therapy Sessions of the Left 
Hand in a Fifty-Eight-Year-Old Female

Table 1.  Demographic Characteristics of Participants

Variable Value

Mean Age, y 51.4

Gender a

    Male 0 (0)

    Female 25 (100)

Fitzpatrick skin type II a 3 (12)

Fitzpatrick skin type III a 18 ( 72)

Fitzpatrick skin type IV a 4 ( 16)

a Data are presented as No (%).

Table 2.  Summary of Improvement With Ablative CO2 Laser of Photoaging Hands

Scores Wrinkle Pigmentation Texture Overall Cosmetic Outcome

Before treatment 2.9 3.1 3 3.1

After 1.5 1.4 1.6 1.4

Mean improvement a 48.3 (42.6 - 53.9) 53.3 (47.9 - 58.8) 49.9 (41.4 - 52.2) 54.9 (49.3 - 60.5)

P value b < 0.05 < 0.05 < 0.05 < 0.05

a  Data are presented as % (95% CI).
b  Pretreatment vs post treatment score.

During treatment, patients reported minimal pain. 
There was no incidence of adverse effects such as scar-
ring, prolonged erythema (lasting more than 7 days), sig-
nificant edema, post inflammatory hyperpigmentation 
or hypopigmentation, or infection.

From before treatment to one month after the third 
treatment, the mean score decreased from 2.9 to 1.5 (mean 
improvement, 48.3%; 95% CI, 42.6 - 53.9) for skin wrinkling, 
from 3.1 to 1.4 (mean improvement, 53.3%; 95% CI, 47.9 - 58.8) 
for skin pigmentation, from 3 to 1.6 (mean improvement, 
46.9%; 95% CI, 41.4 - 52.2) for skin texture, and from 3.12 to 1.4 
(mean improvement, 54.9%; 95% CI, 49.3 - 60.5) for overall 
cosmetic outcome (P < 0.05 for all) (Table 2).

All patients after completion of three treatments on the 
study hand returned for treatment of the other hand. 
Clinical pictures of patients demonstrating improve-
ment in photoaging of the treated hands are seen in Fig-
ure 2 A, 2 B, and 3.

5. Discussion
For the first time, Hantash et al. described AFCL resurfac-

ing in 2007 (12). Since then, AFCL has been used for resur-
facing of the face with significant results and acceptable 
safety profile (13-17), but caution has been considered for 
non-facial areas such as neck, chest and hands due to the 
possibility of delayed wound healing and abnormal scar-
ring (18, 19). Therefore, the efficacy and safety of AFCL in 
hand resurfacing has been studied less frequently until 

2011, when Stebbins and Hanke (11) reported AFCL resur-
facing as a highly tolerable, safe, and efficient modal-
ity in hand resurfacing. In their pilot study, ten patients 
were treated on the hands with a single pass of DOT AFCL 
at settings of 20 W, 500-mm pitch, and 500 to 700-µsec 
pulse duration with no overlap and investigators rated 
mean improvement at 26% to 50% for wrinkles, 51% to 75% 
for pigment, and 26% to 50% for texture, one month after 
the final treatment. In addition, participants rated mean 
improvement after final treatment at 26% to 50% for wrin-
kles, 51% to 75% for pigment, and 51% to 75% for texture. In 
that pilot study, ablative fractional resurfacing was safe 
and effective for the treatment of all markers of aging of 
the hands; significant edema noted after the first treat-
ment only in one participant (11).

Finally, our study indicated that AFCL could be a safe 
and effective new therapeutic approach in management 
of hand photoaging.

Significant improvement in the clinical appearance 
of photo aged hands (i.e. wrinkling, pigmentation and 
skin texture) can be achieved without significant adverse 
effects such as scarring, prolonged erythema, severe 
edema, post inflammatory pigmentation changes, and 
infection. Our study had some limitation such as small 
number of enrolled patients, short follow-up period, and 
subjective improvement assessment. Therefore, further 
studies are needed to find the best treatment protocol as 
well as the optimal frequency and interval of treatment 
sessions. On the other hand, we recommended investi-
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gating the efficacy of this therapeutic modality in future 
studies by using histopathologic examination or nonin-
vasive techniques such as ultrasonography, which can 
provide more accurate information.
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