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The results showed that early functional loading 

significantly increased capillary blood flow and 

vasomotor activity in the peri-implant region during the 
first few months, reflecting an adaptive hyperemic 

response to the implant. Over time, microcirculation in 
both groups improved, but Group 2 exhibited more 

dynamic hemodynamic changes, indicating enhanced 
tissue perfusion and stabilization of blood flow in the 

long term. The study concludes that early functional 

loading promotes favorable adaptations in the 
microvascular bed, improving the clinical outcomes of 

implant rehabilitation.The impact of dental prostheses 
on the tissues of the prosthetic field, as well as on the 

body as a whole, is multifaceted. It is determined, on 

the one hand, by the nature, intensity, and duration of 
exposure to the stimulus (dental prosthesis), on the 

other hand, by the condition and reaction of the tissues 
of the prosthetic bed [1,2] 

The results of orthopedic treatment of patients using 

dental implants mainly depend on the functional state 
and reactive properties of supporting tissues, as well as 

on the nature of the distribution of masticatory load on 
supporting structures [1, 3.4,6]. 

Further study of the mechanisms of osseointegration 
depending on the timing of functional loading should 

solve many problems, both theoretically and practically. 

Considering the importance of early rehabilitation of 
patients with partial or complete tooth loss when using 

dental implants, the problem of finding the optimal 
timing of functional loading on dental implants is 

currently topical. 

THE AIM OF THE STUDY. 

Study of the influence of early functional masticatory 

loads on the clinical and functional status of peri-implant 

tissues. 
RESEARCH MATERIALS AND METHODS. 

Hemodynamic studies in patients using implants with 
early functional load. 

 In order to study the functional state of peri-implant 
tissues, we conducted hemodynamic parameters using 

the laser Doppler flowmetry method using the LAKK-01 

capillary blood flow analyzer (Scientific Production 
Enterprise "Lazma"). 

For this study, 35 patients aged between 20 and 45 
years (of which 18 were women and 17 were men) 

without somatic pathology were examined. They were 

divided into 2 groups: 
Group 1: 15 patients who, after implant placement, 

underwent orthopaedic structures according to the well-
known delayed procedure. 

Group 2: 20 patients who, after implant placement, 

underwent early functional loading. 
The obtained indicators of microcirculation will be 

compared with known data in individuals with intact 
dentition.  Dynamic observations of the state of 

microcirculation in gingival tissues were carried out in 
the area of dentition defects within 2 weeks, 1 month, 

3, 6, and 12 months after tooth extraction. 

I. Hemodynamic Studies 
Analysis of the LDF results in patients from the first 

group, conducted one month after implantation, 
revealed a significant improvement in microcirculation 

indices. However, these indices remained lower than 

the initial values, indicating that venous congestion in 
the tissues of the alveolar process mucosa in the 
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implantation area persisted. The rhythmic components 

of tissue blood flow, as observed in the frequency 

spectrum of LDF-grams, showed a decrease of 41-82% 
compared to initial levels. This reduction indicates the 

presence of venous congestion in the microcirculatory 
bed of the peri-implant tissues. Vasodilation of the 

microvessels was replaced by vasoconstriction, leading 

to a 75% increase in the tonic tension of the vascular 
wall. This change reflexively reduced arterial inflow in 

the context of venous congestion (Fig. No. 1). 
3 months after implantation, congestion in the 

microcirculatory bed subsided, as evidenced by an 

increase in the intensity of blood flow and vasomotor 
activity of the microvessels by 57% and 59%, 

respectively. Their values exceeded the initial data, 
which were characterized by increased blood 

circulation. 
The rhythmic components of LDF-grams increased by 

6-16%, with the pulse flow showing the most significant 

rise of 52%. This suggests an enhancement in blood 
flow within the arteriolar and venular regions of the 

microvasculature. Concurrently, vasoconstriction 
weakened, resulting in decreased intravascular 

resistance, which points to improved microvascular 

permeability. However, the efficiency of 
microcirculation decreased by 12%, indicating ongoing 

tensions in the regulatory mechanisms of tissue blood 
flow, particularly during the restructuring of bone 

tissue. 
6 months after implantation, the obtained trend of 

microcirculatory indicators was maintained, which 

indicated an improvement of microcirculation. 
LDF studies conducted on patients in the second group 

one day after implantation with immediate loading 
demonstrated a 75% increase in capillary blood flow. 

This finding indicates enhanced tissue perfusion in the 

area surrounding the implant. Blood flow activity (σ) 
rose nearly 2.5 times, while the vasomotor activity of 

microvessels (Kν) increased by 40%. This suggests the 
development of hyperemia in the microcirculatory bed 

as a response to the traumatic intervention in the jaw's 

bone tissue (see Fig. 3). 
After 3 months, the capillary blood flow level (M) in the 

tissues surrounding the implants decreased by 17%, 
remaining still quite high relative to the initial value. The 

microcirculation intensity fell by 31% relative to the 
initial value. Vasomotor activity (Kν) decreased by 2.5 

times compared to the preoperative period, indicating 

the elimination of the hyperemia phenomenon. 
LDF studies conducted on patients in the second group 

one day after implantation with immediate loading 
demonstrated a 75% increase in capillary blood flow. 

This finding indicates enhanced tissue perfusion in the 

area surrounding the implant. Blood flow activity (σ) 

rose nearly 2.5 times, while the vasomotor activity of 

microvessels (Kν) increased by 40%. This suggests the 
development of hyperemia in the microcirculatory bed 

as a response to the traumatic intervention in the jaw's 
bone tissue (see Fig. 3). 

After 12 months of use, dental implants that were 

placed immediately into the alveolar bone showed 
improvements in tissue blood flow (M), its intensity (σ), 

and the vasomotor activity of microvessels (Kν). These 
changes indicate a trend towards the normalization of 

hemomicrocirculation in the tissues surrounding the 

implants (see Fig. No. 2). 
In the frequency spectrum of Dopplerograms, there was 

a notable change in the ratio of rhythmic components 
associated with tissue perfusion. This was characterized 

by a 26% increase in the contribution of vasomotion 
(ALF/σ) to the rhythmic structure of fluxmotion, 

indicating heightened active modulation of tissue 

perfusion. Simultaneously, fluctuations in high 
frequency (AHF/σ) and pulse (ACF/σ) increased by 25% 

and 62%, respectively, which suggests the 
development of hyperemia in the microcirculatory bed. 

Additionally, vascular tone rose by 29%, and 

intravascular resistance doubled, indicating impaired 
blood outflow. As a result of these hemodynamic 

disturbances, the efficiency of microcirculation function 
decreased by 14%. 

A comparative analysis of hemodynamic parameters in 
patients from both groups revealed a restoration of the 

rhythmic components in the LDF-grams, indicating 

normal blood flow in the microcirculatory system. 
Additionally, vascular tone decreased by 18%, returning 

to its initial level. The efficiency of microcirculation was 
consistent with the initial measurements, suggesting a 

stabilization of tissue blood flow. After the placement of 

prosthetics on single implants, a week later, there was 
a notable increase in capillary blood flow (by 36%) in 

the gum tissues. Additionally, the intensity of this blood 
flow increased by 25%, and the vasomotor activity of 

the microvessels rose by 2.1 times. These changes 

indicate the development of hyperemia in the 
microcirculatory bed. 

The hemodynamic parameters of peri-implant tissues 
show a significant adaptive response of the 

microvascular bed to early functional loading. Based on 
the hemodynamic measurements from the second 

group of patients, it can be confidently concluded that 

the intensity of hemodynamic processes in the tissues 
surrounding the implants is activated as a result of 

functional chewing loads. 
CONCLUSION 
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The findings of this study confirm the effectiveness of 

early functional loading in improving the clinical and 

functional status of peri-implant tissues. The 
hemodynamic responses, as measured by laser Doppler 

flowmetry, demonstrate significant adaptive changes in 
the microvascular bed, particularly in terms of increased 

blood flow intensity and vasomotor activity. These 

results highlight the beneficial effects of early functional 
loading on tissue perfusion and the stabilization of blood 

flow in the peri-implant region. 
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