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THE ROLE OF NON-ABLATIVE LASER
PHOTOTHERMOLYSIS IN BIOMODIFICATION
OF THE PERIIMPLANT GINGIVA

The value of sufficient width of the keratinized gingiva (KG) around dental implants is still
a matter of debate. According to numerous clinical studies, insufficient KG width (less than 2 mm)
is associated with a higher risk of recession, peri-implantitis, mucositis and a higher level of
marginal bone loss. Although there is no consensus on this issue, an increasing number of
researchers recommend creating a KG zone around the implant with a thickness of at least 2 mm.
The thickness of the gingiva is also an important factor in the stability of the level of marginal
bone tissue and mucous membrane. The thin mucous membrane around the implant is associated
with higher marginal oblique resorption. Each method of increasing the width of the KG is
associated with additional traumatization and a certain risk of complications. The success of the
manipulation directly depends on the clinical experience of the surgeon. This requires the
development of less invasive and simpler methods to achieve the optimal phenotype and width of
the KG around dental implants [1, 2].

The aim of the study was to study the dynamics of changes in the width of the KG of the
near-implant zone and indicators of local hemodynamics after sessions of non-ablative laser
phototeromolysis (NLP).

An open prospective non-randomized clinical study was conducted at the Department of
Maxillofacial Surgery of the Tashkent State Dental Institute. The inclusion criteria were as
follows: 1) the width of the KG around the dental implants is less than 2 mm; 2) the presence of
1-3 implants installed 3 months earlier in the distal part of the upper/lower jaw; 3) signed informed
consent of the patient. The exclusion criteria were as follows: 1) age under 18 and over 70 years;
2) complete adentia; 3) the presence of scars on the mucous membrane; 4) poor oral hygiene,
smoking; 5) the presence of acute inflammatory process of the periimplant zone. The general
exclusion criteria included pregnancy, lactation, chronic diseases at the stage of decompensation,
the presence of tumor processes, violation of the hemostasis system, inflammatory and
autoimmune diseases, viral hepatitis, AIDS and tuberculosis.

The NLP was performed using a DIOMAX® diode laser (KLS Martin Group, Germany)
with a wavelength of 1550 nm with power parameters of 20 watts, frequency of 1 Hz, pulse of
120 ms. Under application anesthesia, microcoagulation columns with a filling factor of 30% were
created along the mucogingival border, which then spread to the free gingiva. The treatment
consisted of four NLP sessions with an interval of two weeks between the procedures. During the
examination, local hyperemia, the presence of signs of inflammation and edema were assessed.

The width of the KG was measured in millimeters from the central point of the implant
projection to the mucogingival border using a calibrated periodontal probe. The level of the
mucogingival border was determined using the "roll method" [3]. The gingiva thickness was
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determined and evaluated using K-file No. 10, equipped with a rubber stopper. Under application
anesthesia, K-file No. 10 was inserted perpendicular to the attached gingiva to the alveolar bone.
Then the stopper was moved down and fixed on the gingiva. The interval between the stopper and
the tip of the file was measured with a digital caliper (with a sensitivity of 0.01 mm). The width
of the KG and the gingival thickness were measured before each NLP session and two weeks after
the last one.

Local hemodynamics was studied using laser Doppler flowmetry on the LAKK-02 device
(Lazma, Russia). Measurements were carried out before the start of treatment and two weeks after
the last NLP session. The data were also obtained with a symmetrical (healthy) side for
comparison. Statistical analysis and plotting were performed using the OriginPro 8.6 program.

A total of 10 patients with 20 areas of insufficient width of the KG around dental implants
were included in the study. The age of the patients was 42-60 years, the average age was 51.34+4.7
years. Most patients did not feel pain during NLP procedures and in between. Only 2 patients felt
mild discomfort. According to the control examinations, the treatment generally took place
without any signs of inflammation and scarring. The width of the KG and the gingival thickness
gradually increased after each NLP session. The total increase was 1.08+0.16 mm (95.6%) and
0.36+0.06 mm (33.0%), respectively. It should be noted that the width of the KG in 5 sites was
more than 2 mm after the 3rd NLP session. The final width of the KG was more than 2 mm in all
the studied areas with an average value of 2.21+£0.17 mm. The lowest value was recorded in two
adjacent areas of the lower jaw (10%) in the same patient — 2.01 and 2.03 mm, respectively. The
width of the KG of more than 2 mm became an indication for the installation of healing abutments.
The final average gingival thickness was 1.36+0.21 mm. The lowest value was recorded in two
areas of the upper jaw —0.88 and 0.96 mm, respectively. The thickness of the other sites was more
than 1 mm.

The initial values of microcirculation parameters indicated a deterioration of blood supply
due to the lack of chewing load [4]. The initial parameters of LDF indicated vasoconstriction:
vascular tone was 18% higher than normal values. Compared to the symmetrical side, blood flow
(M) decreased by 31%. Low intensity of blood flow (o) indicated a decrease in tissue trophism.
Low values of high frequency and pulse oscillations indicated obstructed venous outflow.
Microcirculation parameters were re-measured two weeks after the last NLP session. The
indicators indicated positive changes in blood supply. The level and intensity of blood flow
increased by 30% in response to microcoagulation. Vascular tone decreased to almost normal
values, which led to a decrease in blood flow resistance. The increased amplitude of myogenic
oscillations also reflected a decrease in peripheral resistance and an improvement in venous
outflow.

The results of the study indicate that the use of NLP has a positive effect on the condition
of the tissues of the periimplant zone and long-term treatment results. The method can be used to
increase the thickness of the KG before installing the healing abutment in cases of two-stage
implant placement. Further studies should be carried out with a large sample size to determine the
minimum initial value of the thickness of the KG, at which NLP sessions lead to obtaining a
sufficient width of the KG. The effect of thickening the gingiva can expand the scope of NLP in
dentistry. The promising results of this study can become the basis for new research on the use of
NLP for the correction of various conditions of the oral mucosa.
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