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Abstract: Background — One of the manifestations of connective tissue dysplasia (CTD) is premature skin aging. The latter can have 
different etiological factors. The objective of our study was to investigate the effect of predictors of premature skin aging, especially CTD, 
on the severity of involutional changes in the skin, as well as to develop the approach for the management of patients with premature 
aging. 
Material and Methods — We included in our study 78 women 35-45 years of age with no substantial anti-aging treatment procedures in 
their anamneses. We considered genealogical and cosmetological anamneses, and life history (including somatic pathology), physical 
examination; determined prevailing type of facial skin aging; identified predictors of CTD, assessed psychoemotional state of the patient, 
and performed sonography of the skin and biochemical examination of patient serum. At a clinical stage, we conducted a randomized 
comparative study of biorevitalizant efficacy in patients with normal and premature patterns of skin aging.  
Results — Our study established the role of CTD in assessing the risk of premature skin aging. In addition to the presence of CTD, the 
importance of identifying isolated phenotypic manifestations of CTD (such as arachnodactyly, hypermobility syndrome, low relative weight 
of the patient, and skin manifestations of CTD) was shown. Other predictors were also analyzed; their identification can help assessing the 
risk of premature skin aging. Among them, somatic pathology (varicose veins, herniated discs, visceroptosis, autonomic vascular dystonia) 
and physical examination data (such as pallor of the facial skin, swelling, skin hyperelasticity) were noted. When assessing the clinical 
efficacy of biorevitalization, the greatest satisfaction of patients with premature skin aging regarding its results was characteristic for the 
group of patients after 7% collagen treatment. The clinical efficacy according to sonography and histological examination in patients with 
premature skin aging was significantly higher after the use of collagen or a complex hyaluronic acid (HA) preparation, compared with native 
HA. Patients with premature skin aging exhibited high level of anxiety and/or depression, which in turn increased the risk of 
underestimating the outcome of procedures. 
Conclusion — The presented study confirmed the role of CTD in assessing the risk of premature skin aging. Predictors were revealed 
(somatic pathology, type of facial aging, physical examination data of the patient, etc.) that could be used to assess the risk of premature 
skin aging. In patients with premature aging, preparation with native HA (as a biorevitalizant) had a low clinical efficacy comparable to 
using placebo. A collagen-based preparation and a complex HA-based preparation exhibited high clinical efficacy. Also, patients with 
premature aging of the skin had a higher score of anxiety and depression, while patients with high levels of anxiety and depression were 
more likely to underestimate the satisfaction with the results of their aesthetic treatment.  
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Introduction  

Interest in CTD, which is not a hereditary (monogenic) disease, 
has appeared relatively recently. Published studies showed the 
role of CTD in the risk of developing various somatic pathologies 
[1]. Also, some authors emphasized the role of CTD in the 
development of certain skin pathologies, early onset of 
involutional changes in the skin, and premature aging [2]. 

It is known that aging is a natural and inevitable programmed 
process that begins after birth [3, 4]. However, premature aging 
occurs when the severity of age-related loss of organ system 
functions exceeds the calendar age. An extremely rare variant of 
repeatedly accelerated aging is genetic pathology (progeria) [5]. 
The latter is based on various mutations, because of which early 
loss of functions of all organ systems occurs in patients [6]. 
However, this disease is not considered in the context of aesthetic 
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medicine since the primary task for such patients is to maintain 
the functioning of vital organ systems. 

Currently, premature biological aging is well described in 
Russia. Indicators of biological age reflect the functional state of 
internal organs [7, 8]. Skin aging can also go at a different pace. 
The term premature aging of the skin is widely used; however, in 
the available literature, we did not find an accurate diagnostic 
algorithm and patient management approach [9]. Most often, the 
concept of premature aging describes photoaging, when 
aggressive environmental factors (mainly UV radiation) are 
superimposed on the natural rate of biological aging [10, 11]. Thus, 
the objective of our study was to examine the effect of predictors 
of premature skin aging, especially CTD, on involutional changes in 
the skin, as well as to develop approaches for managing patients 
with premature skin aging and to compare the effectiveness of 
drugs used to correct involutional changes in the skin in patients 
with normal and premature aging patterns. 

 

Material and Methods 

Our study was conducted in 2021–2022 on the basis of the 
Department of Skin Diseases and Cosmetology at Pirogov Russian 
National Research Medical University (Moscow), the Molecular 
and Cellular Technology Center for Collective Use at Voino-
Yasenetsky Krasnoyarsk State Medical University (Krasnoyarsk), 
and Dr. Albrecht Clinic of Plastic Surgery and Cosmetology 
(Voronezh). 

 

 

 

General characteristics of patients 

We Included 78 patients in the study based on the following 
inclusion criteria: apparently healthy women 35–45 years of age; 
without a history of dermal filler injections, thread lifts, plastic 
surgery and other cosmetic procedures at least a year before their 
inclusion in the study; without endocrine disorders and 
pronounced photoaging; not taking medications that affect skin 
condition. The total sample of patients was subsequently divided 
into two groups: the main group (52 patients with premature skin 
aging) and the comparison group (26 patients with normal skin 
aging). 

 

Study design 

The study was conducted in three stages: screening, laboratory 
examination, and clinical stage (Figure 1). At the screening stage, 
we analyzed genealogical and cosmetological anamneses, and life 
histories (including somatic pathology); carried out physical 
examination; determined the prevailing type of facial skin aging; 
identified the predictors of CTD; assessed psychoemotional state 
of each patient; performed skin sonography and photographed 
patients. At the laboratory stage, we carried out a biochemical 
study of the patient serum before biorevitalization. At the third 
stage, we conducted a comparative clinical study of 
biorevitalization efficacy in patients with normal and premature 
types of skin aging. The results were documented in the official 
patient record approved by the Ethics Committee of the Pirogov 
Russian National Research Medical University (Protocol # 206 of 22 
March 2021). All patients signed an informed consent to 
participate in the study. 

 

 
Figure 1. Study design.  
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Table 1. Phenotypic signs in patients with connective tissue dysplasia 
according to the phenotypic map of M.J. Glesby 1989 and the evaluation 
table of L.N. Abbakumova 2008 

The phenotypic map of 
M.J. Glesby 1989 

The evaluation table of 
L.N. Abbakumova 2008 

Asthenic constitution Asthenic constitution 
High-arched palate High-arched palate 

Joint hypermobility syndrome Joint hypermobility syndrome 
Scoliosis Scoliosis 
Flatfeet Flatfeet 
Myopia Myopia 

Pectus excavatum Pectus excavatum 
Pectus carinatum Pectus carinatum 

Skin hyperelasticity Skin hyperelasticity 

Widespread 
hyperpigmentation 

Widespread hyperpigmentation 

Loss of normal posture Deviated nasal septum 
Arachnodactyly Skin with visible veins 

Positive wrist sign 
Presence of transverse striation on the foot 

skin 

Positive thumb sign Corns 
Straight back Hallux valgus 
Ectopia lentis Heavily trampled foot 

 Presence of scars on the skin 

 

Table 2. Distribution of patients by groups and subgroups depending on 
their treatment (M±SD) 

Subgroup Group 1 Group 2 

Subgroup А, Σn=40 n=20, mean age 38.4±2.96* n=20, mean age 39.9±3.03* 
Subgroup В, Σn=46 n=21, mean age 39.8±2.58* n=25, mean age 40.5±2.96* 
Subgroup С, Σn=20 n=20, mean age 38.7±3.29*  
Subgroup D, Σn=21 n=21, mean age 39.3±3.51*  

Comparison between groups; *, p>0.05; statistical significance of 
differences between independent quantitative indicator samples was 
assessed using the Mann-Whitney test.  

 

 
Figure 2. The index of involutional changes in the main group (1) vs. the 
comparison group (2). The sum of points is shown on the vertical axis 
(p<0.001). 

 

Assessment of the severity of skin aging and perceived age 

Assessment of the severity of involutional changes in the skin 
was performed by photographic scales [12, 13] and during physical 
examination (via assessment of the skin elasticity and 
extensibility). The assessment of the severity of aging was scored 

in points ranging from 0 (no changes) to 4 (extremely pronounced 
changes).  

To calculate the perceived age, a focus group of respondents 
was created, who were asked to estimate age of patients from 
photographs taken under similar conditions. The focus group 
included 21 respondents (11 women and 10 men) aged from 24 to 
52 years. The respondents included 7 cosmetologists, 7 plastic 
surgeons and 7 individuals without medical education. 

 

Diagnosing CTD 

Diagnosis of CTD was carried out by questioning and physical 
examination of patients. It was established on the basis of the 
presence of three or more phenotypic signs sensu the Glesby 
phenotypic map and Abbakumova evaluation table criteria (Table 
1) [14, 15]. Skin manifestations of CTD were noted, such as skin 
hyperelasticity, thin skin, increased skin venosity, easily wounded 
skin, presence of pathological scarring and telangiectasia. The 
presence of minor developmental anomalies characteristic of 
patients with CTD, along with the presence of joint hypermobility 
syndrome and arachnodactyly, were also noted. 

 

Biochemical study 

To conduct a biochemical analysis, blood was sampled from 
the cubital vein into test tubes with a coagulation activator. 
Further on, centrifugation was carried out, followed by the 
separation of serum. The serum levels of vitamin D and total 
protein were determined. 

 

Assessment of psychoemotional state 

The assessment of the psychoemotional state was carried out 
by the method of questioning patients on the Hospital Anxiety and 
Depression Scale (HADS) [16]. Patients filled out a questionnaire in 
the presence of a doctor before and after the procedures. 

 

Comparative randomized placebo-controlled study of 
biorevitalization efficacy 

To compare the efficacy of intradermal injection of 
preparations used to correct involutional changes in the skin, all 
patients were randomly divided into six subgroups of comparable 
ages (Table 2): 

• Subgroup 1A: 20 patients of the main group with intradermal 
placebo injection; 

• Subgroup 1B: 21 patients of the main group with intradermal 
injection of native 1.8% HA (Hyon 1.8%, Infarm, Russia, RU No. 
2018/7614); 

• Subgroup 1C: 20 patients of the main group with intradermal 
injection of a complex preparation based on 1.5% HA, amino acids, 
vitamins, antioxidants and minerals (Teosyal Redensity 1, Teoxane, 
Switzerland, RU No. 2011/09821); 

• Subgroup 1D: 21 patients of the main group with intradermal 
injection of collagen (Collost 7%, BioPHARMAHOLDING, Russia, RU 
No. 2008/02112); 

• Subgroup 2A: 20 patients of the comparison group with 
intradermal injection of placebo; 

• Subgroup 2B: 25 patients of the comparison group with 
intradermal injection of native 1.8% HA (Hyon 1.8%, Infarm, 
Russia, RU No. 2018/7614). 
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Table 3. Evaluation of phenotypic signs of connective tissue dysplasia in 
patients of the main group vs. the comparison group, scores (Ме [LQ; 
UQ]) 

Criteria for connective tissue 
dysplasia 

Main 
group 

Comparison 
group 

Р (Mann-Whitney 
test) 

The phenotypic map of M.J. Glesby 
1989 

4 [1.5; 5] 1 [0; 2] p<0.001 

The evaluation table of L.N. 
Abbakumova 2008 

4 [3; 5.5] 1 [1; 2] p<0.001 

Statistical significance of differences between independent quantitative 
indicator samples was assessed using the Mann-Whitney test. 

 
Table 4. Predictors of premature aging in patients of the main group vs. 
the comparison group (n; %) 

Predictors Main group 
Comparison 

group 
Fisher's 

exact test 

CTD 38; 73.1% 5; 19.2% р<0.001 
Skin hyperelasticity (extension >2 cm) 40; 76.92% 1; 3.85% р<0.001 
Thin skin with visible veins 37; 71.15% 3; 11.54% р<0.001 
Easily wounded skin 35; 67.31% 2; 7.69% р<0.001 
Telangiectasia 33; 63.46% 5; 19.23% р<0.001 
Easy bruising 35; 67.3% 2; 7.7% р<0.001 
Reduced skin regeneration 20; 38.5% 4; 15.4% р=0.042 
Abnormal scarring 10; 19.2% 0 р=0.017 
Joint hypermobility syndrome 26; 50% 2; 7.69% р<0.001 
Arachnodactyly 20; 38% 0 р<0.001 
Autonomic vascular dystonia 16; 30.77% 0 р<0.001 
Frequent colds (more than 4 times a year) 10; 19.23% 0 р=0.013 
Varicose veins 17; 32.69% 3; 11.54 р=0.037 
Visceroptosis/spinal hernia 14; 26.9% 2;7.7% р=0.047 
Pale, grayish complexion without a healthy glow 44; 84.61% 5; 19.23% р<0.001 
Dark circles under eyes 49; 94.2% 3; 11.5% р<0.001 
Swelling of the face 27; 51.9% 6; 23.1% р=0.015 
Varga body build index less than 1.7 25; 48.1% 1; 3.8% р<0.001 

CTD, connective tissue dysplasia; statistical significance of differences 
between independent quantitative indicator samples was assessed using 
Fisher's exact test. 

 

Patients could participate in different subgroups with an 
interval of 12 months (for preparations) and 6 months (for 
placebo). 

Three intradermal injections of preparations in the facial area 
were carried out with an interval of 2-3 weeks; the efficacy was 
monitored for 30 days after the last procedure. 

 

Assessing clinical efficacy of procedures 

Clinical evaluation of the procedures’ efficacy was carried out 
based on validated and non-validated (developed by the authors) 
scales. The Global Aesthetic Improvement Scale (GAIS) was used as 
a validated scale, with an assessment of the treatment outcome by 
the patient and the doctor. The result was recorded on a following 
scale: 1, marked improvement; 2, very good improvement; 3, 
some improvement; 4, no change; 5, deterioration of the skin 
condition [17]. A questionnaire for patients on changes in their 
skin parameters after procedures was used as a non-validated 
scale. This questionnaire asked patients to evaluate the change in 
the qualitative indicators of their skin (color, glow, moisture, 
pleasant texture, enlarged pores, skin tone, fine wrinkles) in points 
as follows: 0, no changes; 1, some changes; 2, pronounced 
improvement. Results obtained in subgroups after placebo were 
used as an efficacy control. denotes marked improvement, 2 
denotes very good improvement, 3 stands for some improvement, 
and 4 means no change. 

Patients were photographed before and after the end of the 
course of procedures. All photos were taken in identical conditions 
(illumination, head position). 

Sonography 

For ultrasound examination of skin thickness (before and after 
the course of procedures), we used the Mindray DC-70 ultrasound 
scanner. The measurement of skin thickness by a high-density 
linear sensor L12-3E was carried out at six points on the patient 
facial skin: in the projection of the middle of the zygomatic arch 
(right and left), in the projection of the lower jaw body (right and 
left) and in the submental region (right and left). The skin thickness 
was noted from the entrance echo of the epidermis to the border 
of the dermis (the place of transition of the hyperechoic layer of 
the dermis to the hypoechoic layer of subcutaneous fat). Results 
obtained in subgroups after placebo, as well as those obtained in 
the submental space (where injections were not performed) were 
used as a control for efficacy estimates. 

 

Histological examination 

For histological examination, patients underwent skin biopsy in 
the parotid fold before and after the course of procedures (before 
the biopsy, intradermal injections were carried out, including in 
this particular area). The skin biopsies were fixed in a 10% formalin 
solution, followed by hematoxylin and eosin staining, Van Gieson 
and Malory staining, and Sirius Red staining with a subsequent 
polarization microscopy. 

 

Statistical data processing 

Statistical data processing was carried out using the Jamovi 
and SSPS software. The statistical significance of differences 
between the groups was examined Using the Mann–Whitney U 
test for independent samples, the Wilcoxon signed-rank test for 
paired data, and the Fisher’s exact test for nonparametric data. All 
indicators were assessed for normality based on Shapiro–Wilk test. 
At p>0.05, the results were presented as mean (M) ± standard 
deviation (SD). At p<0.05, the data were presented as median and 
interquartile range, Me [LQ; UQ]. ANOVA was employed for 
multivariate analysis. The results were assumed statistically 
significant at p<0.05.  

 

Results 

The selection of groups of patients with premature and normal 
skin aging was performed based on the calculation of the 
perceived age according to the results of a survey of a focus group 
of respondents. The age difference was determined between an 
average perceived age and actual age. Considering that the 
perceived age is affected by overweight, patients with a BMI of up 
to 24.9 kg/m2 were included in the initial assessment. The age 
difference in the group of patients with premature skin aging (the 
main group) was 3.82±1.90 years (i.e., patients perceived to be 
older than their actual age). In the group with normal skin aging 
(comparison group), the age difference was (-)3.62±2.40 years 
(i.e., patients perceived to be younger than their actual age). 

Furthermore, in the main group and the comparison group, a 
comparative analysis of the severity of signs of age-related 
changes in the face was carried out. The signs by which the groups 
differed statistically significantly were summarized and used to 
calculate the index of involutional changes. To do so, we summed 
up scores assessing skin tone and elasticity, enlarged pores, 
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severity of infraorbital and mid-buccal furrows, nasolabial folds, 
marionette lines, accordion lines, wrinkles in front of the ears, 
lower eyelid hernias, severity of brow ptosis and face oval ptosis, 
excess skin of the upper eyelid, and age-related changes in the 
neck [18].  

In the main group, the index of involutional changes was from 
22 to 39 points, median of 32 [29; 35] points; in the comparison 
group, it was from 9 to 21 points, median of 13 [11; 15] (Figure 2). 

For further study, we added patients with a BMI of 25 kg/m2 
to the groups. Thus, in the main group there were 52 patients with 
premature skin aging (mean age 38.9±3.13 years), while in the 
comparison group, there were 26 patients with normal skin aging 
(mean age 40.5±2.92 years). 

CTD was diagnosed in 38 patients (73.1%) of the main group 
and 5 patients (19.2%) of the comparison group based on the 
presence of signs sensu the phenotypic map of M.J. Glesby and the 
evaluation table of L.N. Abbakumova. The mean number of 
phenotypic traits in the two groups was statistically significantly 
different (Table 3).  

CTD is a multiorgan pathology of connective tissue with 
varying penetrance of symptoms. For dermatologists and 
cosmetologists, skin manifestations of CTD are of greater 
importance. The most characteristic skin manifestations of CTD 
include thin flaccid skin with visible veins, petechiae and 
hyperelasticity, as well as with reduced regeneration and 
pathological scars. Skin manifestations in the two groups differed 
statistically significantly (Table 4). Therefore, not only CTD, but 
also the presence of isolated skin manifestations, can be 
considered predictors of premature skin aging. The study also 
noted impaired regeneration and scarring in patients of the main 
group. Atrophic scars of unknown origin in the form of striae were 
not identified in patients of both groups, and the prevalence 

values of striae caused by fluctuations in body weight or 
pregnancy did not differ statistically significantly.  

Moreover, we detected patients with hypermobility syndrome, 
albeit without a full diagnosis of CTD, and with arachnodactyly in 
the group of premature skin aging. 

In the course of the genealogical anamnesis, we identified 
three patients with premature skin aging on the maternal side in 
the main group, while no relatives with premature skin aging were 
detected in the comparison group. 

Among somatic pathology, autonomic vascular dystonia, 
frequent colds (more than 4 times a year), varicose veins, 
visceroptosis and/or spinal hernias were statistically significantly 
more common in the main group of patients. 

According to the examination data, the patients of the main 
group were more likely to have a tired aging morphotype (39 
patients or 75.01%), pale facial skin with no healthy glow (44; 
84.61%), and dark circles under eyes (49; 94.23%). Also, patients of 
the main group more often complained of swelling of the face and 
in the area under the eyes (14; 26.92%). There was no statistically 
significant difference in the prevalence of hyperpigmentation and 
skin types (p>0.05). 

In addition, one of the diagnostic criteria for CTD is a decrease 
in the Varga body build index of less than 1.7 (reflecting the 
patient's BMI-to-age ratio). In our study, a smaller Varga body 
build index was statistically significantly found in patients of the 
main group (with premature skin aging). 

When analyzing external factors affecting aging (poor sleep, 
sedentary lifestyle, excessive consumption of fast digesting 
carbohydrates, frequent exposure to stress and to sunlight without 
SPF protection, smoking), we found no statistically significant 
differences between the two groups. As for laboratory 
parameters, there were no statistically significant differences in 
the levels of serum total protein and vitamin D (p>0.05). 

 

 
Figure 3. Comparison of clinical efficacy (sensu GAIS) of biorevitalizant in the main group vs. the comparison group. 1 denotes marked improvement, 2 
denotes very good improvement, 3 stands for some improvement, and 4 means no change. 



 

ISSN 2304-3415, Russian Open Medical Journal 6 of 9 

2023. Volume 12. Issue 4 (December). Article CID e0409 
DOI: 10.15275/rusomj.2023.0409 

Dermatology 

 

[ 

© 2023, LLC Science and Innovations, Saratov, Russia www.romj.org 
 

 
Figure 4. Change in the skin thickness of the middle third of the face in 
patients of the main group vs. the comparison group after aesthetic 
treatment. 1 denotes patients of subgroup 2A, 2 denotes patients of 
subgroup 2B, 3 denotes patients of subgroup 1A, 4 denotes patients of 
subgroup 1B, 5 denotes patients of subgroup 1C, 6 denotes patients of 
subgroup 1D; % change in skin thickness is shown on the vertical axis. 

 

 
Figure 5. Change in the skin thickness of the lower third of the face in 
patients of the main group vs. the comparison group after aesthetic 
treatment. 1 denotes patients of subgroup 2A, 2 denotes patients of 
subgroup 2B, 3 denotes patients of subgroup 1A, 4 denotes patients of 
subgroup 1B, 5 denotes patients of subgroup 1C, 6 denotes patients of 
subgroup 1D; % change in skin thickness is shown on the vertical axis. 

 

According to the results of analyzing the cosmetic treatment 
anamnesis, 30 patients of the main group and 15 patients of the 
comparison group had previously undergone cosmetic procedures 
that did not affect their perception of age (mesotherapy, 
biorevitalization, peelings, resurfacing, plasma lift, botulinum toxin 
therapy). At the same time, in 7 patients of the main group, the 
presence of undesirable effects after cosmetic procedures was 
noted, such as persistent swelling after botulinum toxin therapy, 
an autoimmune response to plasma lift, or thin skin. There were 
no patients with adverse events after aesthetic procedures in the 
comparison group. 

Based on the above, predictors of premature skin aging can be 
identified that can be applied to all patients, including patients 
with a history of aesthetic procedures affecting the severity of 
involutional changes in the skin (Table 4). 

In a comparative assessment of the clinical efficacy of 
biorevitalization (based on GAIS), we obtained the following 
results (Figure 3): 

• In patients with premature skin aging, the clinical efficacy 
of native HA was comparable to the clinical efficacy of 
placebo; 

• In patients with normal skin aging, the clinical efficacy of 
native HA was statistically significantly higher than the 
clinical efficacy of placebo and native HA in patients with 
premature skin aging; 

• In patients with premature skin aging, the clinical efficacy 
of the collagen preparation and the complex preparation 
based on HA was statistically significantly higher than the 
efficacy of placebo or native HA in patients with premature 
skin aging, and it was comparable to the clinical efficacy of 
native HA in patients with normal skin aging. 

According to skin sonography, results comparable with clinical 
efficacy were obtained (Figures 4 and 5). However, despite the 
positive assessment by patients based on the GAIS scale, there 
were no statistically significant changes in skin thickness after 
placebo according to sonography data.  

Despite similar clinical efficacy of the complex HA preparation 
and collagen preparation, the overall level of patient satisfaction 
after the course of intradermal administration of collagen in the 
main group of patients was higher. Based on the GAIS, pronounced 
improvement was stated by 42.9% of patients after the collagen 
preparation and only 25% of patients after the complex HA 
preparation. Also, higher satisfaction in the main group after the 
collagen was due to such parameters as: 

• Improvement of skin color (95% vs. 75% after the complex 
preparation); 

• Increased skin hydration (100% vs. 95% after the complex 
preparation); 

• Increased skin tone (95.2% vs. 90% after the complex 
preparation). 

 

Table 5. Results of the patient psychoemotional state study in the main 
group vs. the comparison group (M±SD). 

Indicators of 
psychoemotional state 

Main 
group 

Comparison 
group 

р 
(Mann-Whitney test) 

Anxiety (HADS) 6.57±3.13 5.50±2.69 p=0.071 
Depression (HADS) 4.51±2.91 3.92±2.61 p=0.213 

Statistical significance of differences between independent quantitative 
indicator samples was assessed using the Mann-Whitney test; HADS, 
Hospital Anxiety and Depression Scale. 

 

Table 6. Results of the patient psychoemotional state study in patients 
with and without connective tissue dysplasia (CTD), M±SD. 

Indicators of 
psychoemotional state 

Patients  
with CTD 

Patients 
without CTD 

р 
(Mann-Whitney test) 

Anxiety (HADS) 6.88±2.98* 5.35±2.87* p=0.011 
Depression (HADS) 4.58±2.98 3.97±2.59 p=0.193 

Statistical significance of differences between independent quantitative 
indicator samples was assessed using the Mann-Whitney test; HADS, 
Hospital Anxiety and Depression Scale. 

 

Table 7. Assessment of the psychoemotional state of patients who did 
and did not underestimate their satisfaction with the treatment result 
(M±SD). 

Indicators of 
psychoemotional 
state 

Patients who did not 
underestimate their 

satisfaction 

Patients who 
underestimated 
their satisfaction 

р 
(Mann-

Whitney test) 

Anxiety (HADS) 5.87±3.50 7.78±2.59 p=0.02 
Depression (HADS) 3.74±2.84 5.22±3.32 p=0.04 

Statistical significance of differences between independent quantitative 
indicator samples was assessed using the Mann-Whitney test; HADS, 
Hospital Anxiety and Depression Scale. 
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Figure 6. The algorithm of managing patients with involutional changes in the skin. 

 

The results of the histological examination were comparable 
with the data of the clinical assessment and the data on the 
change in skin thickness. Pronounced morphological changes were 
noted in patients with normal skin aging after the use of native HA 
and in patients with premature skin aging after the use of a 
collagen preparation and a complex preparation based on HA. 
Morphological changes of the skin in patients with premature 
aging after the use of native HA were not substantial. After using 
placebo, no morphological changes in the skin were observed. 

When assessing the psychoemotional state of patients based 
on the HADS, no statistically significant changes were noted before 
and after injection procedure. However, an increase in the levels 
of anxiety and depression was noted in patients with premature 
skin aging and in patients with CTD (Tables 5 and 6). 

We also discovered that patients with increased level of 
anxiety and depression were more likely to underestimate the 
treatment outcome (which was established by the difference 
between the GAIS assessment by the patient and the GAIS 
assessment by the doctor) (Table 7). 

 

Discussion 

Numerous studies demonstrated contributions of various 
internal and external factors to the development of aging. Among 
external factors, the role of UV radiation, air pollution, smoking, 
and dietary patterns are discussed most often. Internal factors 
include gender, ethnicity, nutrient deficiency, overweight, 
increased oxidative stress, neuroendocrine disorders, chronic 
inflammation, telomere shortening, and genetic factors [19-28]. 
The role of CTD was shown in the development of signs of 
premature skin aging as well [2]. 

Our study confirmed the role of CTD as a possible indicator of 
premature skin aging. In addition, we revealed other predictors 

that could be used to assess the risk of premature skin aging. Such 
predictors include: the presence autonomic vascular dystonia, 
varicose veins, spinal hernia and/or visceroptosis, joint 
hypermobility syndrome, and arachnodactyly. Also, the risk of 
premature skin aging was noted in patients with a tired 
morphotype of facial aging, skin hyperelasticity, and thin easily 
wounded skin. At the same time, we detected no significant 
difference in the presence of other described risk factors for skin 
aging in patients with normal and premature skin aging patterns. 

Depending on the prevailing factor affecting the aging process, 
different authors suggested various methods of correcting age-
related changes. These include the appointment of antioxidants, 
stem cell therapy, appointment of retinoids, hormone 
replacement therapy, telomere modification, dietary restrictions, 
and anti-inflammatory therapy [29]. 

Among the methods used to correct age-related skin changes, 
the most studied are mesotherapy and biorevitalization methods. 
These methods involve intradermal injections preparations 
generating a rejuvenating effect. Pathogenetically, injected 
preparations can act in different ways. For instance, HA creates 
conditions for the vital activity of fibroblasts; an addition of 
nutrients to the preparation increases its bioavailability in the skin; 
collagen is capable of changing the rigidity of fibroblasts 
converting them to a younger and synthetically active phenotype 
[30]. 

Our study demonstrated the need to choose a preparation for 
the correction of involutional changes in the skin (biorevitalization) 
depending on the rate of aging. E.g., we confirmed high clinical 
efficacy of the preparation based on native HA in patients with 
normal skin aging. Therefore, it is sufficient for patients with 
normal aging to use preparation based on native HA to achieve 
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pronounced clinical efficacy according to objective and subjective 
research methods. 

Patients with premature skin aging demonstrated low clinical 
efficacy of the preparation with native HA. Patients with 
premature skin aging needed a complex preparation based on HA 
(in our case, Teosyal Redensity 1) or collagen (in our case, 7% 
Collost® gel). However, when assessing the clinical outcome, it is 
necessary to keep in mind that the psychoemotional state of the 
patient may influence its subjective assessment, which was also 
shown in our study. 

In general, it is possible to present the management of a 
patient with age-related skin changes in the form of an algorithm 
(Figure 6). 

 

Conclusion  

The presented study shows the role of CTD in assessing the risk 
of premature skin aging. Predictors were identified (somatic 
pathology, type of facial aging, physical examination data of the 
patient, etc.) that could be used to assess the risk of premature 
skin aging.  

In patients with premature aging, preparation with native HA 
(as a biorevitalizant) had a low clinical efficacy vs. placebo. A 
collagen-based preparation and a complex HA-based preparation 
exhibited high clinical efficacy. 

Also, patients with premature skin aging had a higher score of 
anxiety and depression, while patients with a high level of anxiety 
and depression were more likely to underestimate their 
satisfaction with the results of the aesthetic treatment. 
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