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Summary. Introduction: The slowing of the aging process is subject of great research and attention in modern 
society, particularly aging of face. Processes involved are very complex. Mesotherapy. hyaluronic acid and 
carbon dioxide injection can be used for biorevitalization and skin rejuvenation. Methods: Three groups were 
made and 62 patients were enrolled. Patients with superficial wrinkles of the face, neck and/or décolleté, 
without presence of nasolabial folds and marionette wrinkles were included in group 1. Patients with su-
perficial/medium depth wrinkles of the face, neck and/or décolleté, with moderate nasolabial folds but no 
marionette wrinkles were included in group 2. Patients with deep wrinkles of the face, with deep nasolabial 
folds and marionette wrinkles were included in group 3. Patients were treated with three different protocols 
that included injections of amino acids, vitamins and hyaluronic acid in association with carbon dioxide in-
jection. We submitted the PAIS and GAIS scales and we analyzed the scores obtained with Wilcoxon’s and 
Kolmogorov-Smirnov’s tests. Statistical Product and Service Solutions (SPSS) softare was used. The p-value 
was considered acceptable if inferior to 0,05 (p>0,05). Results: In according with these tests, the differences 
of values at one week and at the end of the study are significant (p<0,05) for both PAIS and GAIS. No side 
effects were reported. Conclusions: Protocol treatment used in this study gave statistically valid results in the 
rejuvenation of face for mild, moderate and severe aging. (www.actabiomedica.it)
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O r i g i n a l  a r t i c l e

Introduction

The slowing of aging process is interested by nu-
merous researches; more figures (plastic surgeon, cos-
metic surgeon etc) pay attention to aging of face in 
modern society. Processes involved are very complex 
but we can identify two important factor:

1. Volume loss
2. �Repetitive muscle movements that cause wrin-

kles and folds (1, 2).
In addition there are environmental factors that 

must be considered, among which the most important 
are the photo-aging, smoking, stress and an diet (3, 4). 
All of these factors, combined with a genetic compo-
nent (which may be more or less relevant), determine 

a skin aging with thinning of the dermis, subcutaneous 
atrophy, skin laxity and skin ptosys according to the 
force of gravity.

Mesotherapy is a medical procedure introduced 
by Pistor in 1958 and consists of intradermal injection 
of substances that have trophic effects such as vitamins, 
hormones, etc., to obtain skin rejuvenation increasing 
hydration and fibroblast activation (5-7).

On the other hand, hyaluronic acid and carbon 
dioxide injection into the skin stimulate the expression 
of collagen type 1, matrix metalloprotease and their in-
hibitors, resulting in skin rejuvenation (3, 4, 8, 9) with 
less pain (10-13).

Following an our previous study that evaluated 
the combined treatment of hyaluronic acid and carbon 
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dioxide for nasolabial folds (4), we decided to develop 
an indicative scheme as a guide for bio-revitalization 
and rejuvenation of the face using a modulate protocol 
including mesoherapy, injection of hyaluronic acid and 
injection of carbon dioxide.

Materials and methods

The study started in January 2015 and ended in 
December 2015. 

We have established the following criteria for co-
horts’ determination:

Inclusion criteria
- Age between 30 and 70 years
Exclusion criteria
- Age not between 30 and 70 years
- �Aesthetic medicine treatments performed with-

in 12 months from the start of the study
- �Patient who undergo to other beauty treatments 

(medical and/or surgical) during the study
- �Surgery of any type within 12 months from the 

start of the study
- �No compliance in following the treatment pro-

tocol used in the study.
Sixty-two patients were enrolled in the study. The 

average age was 43 years, in a range between 32 and 
66 years.

We divided the patients into three groups:
Group 1: patients with superficial wrinkles of the 

face, neck and/or décolleté, without presence of nasol-
abial folds and marionette wrinkles.

Group 2: patients with superficial/medium depth 
wrinkles of the face, neck and/or décolleté, with mod-
erate nasolabial folds but no marionette wrinkles

Group 3: patients with deep wrinkles of the face, 
with deep nasolabial folds and marionette wrinkles.

The three groups were treated according to a pre-
cise algorithm.

1. �Group 1 was treated as follows: mesotherapy 
(14-18) with 2ml of low-dose medication of 
Vitamin C (D6), Vitamin B1 (D6), Vitamin 
B2 (D6), Vitamin B6 (D6), Nicotinamidum 
(D6), Acidum cis-aconitum (D6), Acidum fu-
maricum (D6), Acidum alpha-ketoglutaricum 
(D6), baryum oxalsuccinicum (D6), oxalaceti-

cum Natrium (D6), Natrium pyruvicum (D8), 
Sulfur (D12), Magnesium gluconicum (D6), 
Manganum phosphoricum (D10), Collagen 
suis (D8/D30), Hyaluronidase (D8/D30), Fu-
niculus umbelicalis suis (D10/D30), musculus 
suis (D20), Placenta suis (D10), Hepar suis 
(D20), Gland suprarenalis suis (D10), Hah-
nemanni Mercurius (D20), Calcium fluoratum 
(D30), cleavers (D6), Thuja (D6), Cutis suis 
(D8/D30). The drug was injected in: glabellar 
region, lateral periocular, before tragus, buccal 
side corner, the nasolabial sulcus and nasal wing 
corner. Reinforcements were made on the bar 
code if any. In the same session we practiced 
injections of carbon dioxide (CO2) with class 
2/b devices (European Directive 93/42 CEE) 
with flow of 15-20 cc/min, with temperature 
of 38-42 centigrade degrees, for 5-15 cc-per-
area in: corner jaw, chin, under the chin, on the 
cheek, neck and décolleté. This treatment was 
repeated once a week for 4 weeks and then once 
a month for 2 months

2. �The second group was treated with the follow-
ing scheme: mesotherapy with same substance 
of Group1 plus a vial of Amino Acids (Gly-
cine 25mg, L-Proline 25 mg, L-Leucine 25 
mg, L-Lysine 25 mg) and Sodium Hyaluro-
nate 30 mg/3ml plus carbon dioxide injection 
as Group1. This schema was performed once a 
months for three months and then we made a 
maintenance every 4 months.

3. �The third group was treated as the second, ex-
cept that we replaced the vial of amino acids 
and sodium hyaluronic acid with a 2 ml vial 
containing an association of polynucleotides 
(10 mg/ml) and hyaluronic acid (10 mg/ml). 
Followed protocol was: one treatment a month 
for three months and then we made a mainte-
nance every 4 months.

We submitted the PAIS (patient’s aesthetic im-
provement scale, see Table 1) after first week and at 
end of treatment to all patients. They have also been 
studied with the GAIS (global aesthetic improvement 
stairs, see Table 2) by a physician not involved into 
medical treatments.
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Statistical analysis

The differences of scales scores were evaluated 
with two tests for non-parametric dependent continu-
ous variables: Wilcoxon’s and Kolmogorov-Smirnov’s 
tests. Statistical Product and Service Solutions (SPSS) 
softare was used. The p-value was considered accept-
able if inferior to 0,05 (p>0,05).

Results

Following this classification we found 28 patients 
in group 1, 22 in group 2, 12 in group three.

The values of PAIS and GAIS are shown in Ta-
bles 3 and Table 4. Differences of values were evaluat-
ed with Wilcoxon’s and Kolmogorov-Smirnov’s tests; 
according with these tests, the differences of values at 
one week and at the end of the study are significant 
(p<0,05) for both PAIS and GAIS. No side effects 
were reported.

Figure 1 shows a result obtained on a patient of 
the group 1: we obtained a decrease of nasolabial folds 
(figure 1a: pre-treatment; figure 1b: after two treat-
ments; figure1c: at the end of the study) without act-
ing on the patient’s expressiveness.

Figure 2 shows a result of a patient of group 2: we 
have obtained an improvement of the nasolabial folds 

Table 1. Patient’s Aesthetic Improvement Scale (PAIS). Grade 
description

Grade	 Description

1	 worse

2	 no change

3	 somewhat improved 

4	 moderately improved 

5	 very much improved

Table 2.Global Aesthetic Improvement Scale (GAIS). Grade 
description

Grade	 Description

1	 worse than before treatment 

2	 no change

3	 minimal improvement 

4	 good improvement 

5	 optimal improvement

Table 3. Percentage distribution of patients based on GAIS Score

	 No. of patients

	 Group 1 	 Group B 2	 Group 3

	 After 1 week	 At end of study	 After one week	 At end of study	 After one week	 At end of study

Worse 	   0	   0	   0	   0	 0	 0
(Grade 1)

No change	   0	   0	   0	   0	 0	 0
(Grade 2)

Somewhat improved	   5	   2	   6	   3	 4	 0
(Grade 3)

Moderately improved	 16	   8	 10	   9	 2	 4
(Grade 4)					     (18/20)

Very much improved	   7	 18	   8	 13	 6	 8
(Grade 5)	 100%	 100%	 100%
	 (28/28)	 (24/24)	 (12/12)
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and a skin improvement (Figure 2a: pre-treatment; 
figure 2b: at the end of the study).

Figure 3 shows a result of a patient of group 3 
with marked improvement of the nasolabial fold and 
the angle of the mouth (figure 3a: pre-treatment; fig-
ure 3b: at the end of the study).

Discussion

One of the most important causes of human skin 
aging is environment, so, skin aging can be considered 
as a consequence of envitonmental damage (2).

Environmental factors involved are ultraviolet 
(UV), smog, stress but there are many other factors to 

consider, such as lifestyle behavior as smoke, diet, etc 
(19, 20).

All these factors combine with each other and 
ultimately determine the clinical appearance of skin 
folds and wrinkles, pigment changes, dehydration, loss 
of tensile strenght (2, 21, 22). 

In the approach to facial rejuvenation we must 
consider the importance of using antioxidants and 
molecules able to moisturize, improve microcircula-
tion, determine the appearance of juvenile collagen 
and new elastic fibers. In this view, the use of vitamins, 
hyaluronic acid and carbon dioxide injections appears 

Table 4. Percentage distribution of patients based on GAIS Score

	 No. of patients

	 Group 1 	 Group B 2	 Group 3

	 After 1 week	 At end of study	 After one week	 At end of study	 After one week	 At end of study

Worse 	   0	   0	   0	   0	 0	   0
(Grade 1)

No change	   0	   0	   0	   0	 0	   0
(Grade 2)

Somewhat improved	   3	   0	   6	   0	 4	   0
(Grade 3)

Moderately improved	 16	   8	 10	   9	 2	   2
(Grade 4)					     (18/20)

Very much improved	   9	 20	   8	 16	 6	 10
(Grade 5)	 100%	 100%	 100%
	 (28/28)	 (24/24)	 (12/12)

Figure 1. 

Figure 2. 
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a good combination of methods to achieve the purpose 
of rejuvenating the skin of patients.

In our study we wanted groped a treatment pro-
tocol based on the patient’s aesthetic situation we must 
remember that the cosmetic procedures for facial reju-
venation are constantly increasing and that, in addition 
to mesotherapy and to the use of hyaluronic acid fillers, 
there are other principals that are used as neuromuscu-
lar blocking agents and the traction wires. The ability 
to stick to a set of indicative guidelines for the overall 
rejuvenation of the face is a novelty and a convenience 
for those who approach to facial rejuvenation.

Conclusions

Protocol treatment used in this study gave statis-
tically valid results in the rejuvenation of face for mild, 
moderate and severe aging. The synergistic use of dif-
ferent methods (mesotherapy and injection of carbon 
dioxide) is advantageous, without side effects and with 
a high degree of patient satisfaction.
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