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ABSTRACT

with type 2 diabetes mellitus.

Objective: To evaluate the outcome of combined therapy of peri-implantitis in patients with type 2 diabetes mellitus.

Methods: Study included 46 patients with type 2 diabetes mellitus diagnosed peri-implantis. 24 implants with early peri-implantitis, 18
implants with moderate peri-implantitis. The diagnostic parameters used for assessing peri-implantitis include clinical indices, Probing
Pocket Depth (PPD), Bleeding on Probing (BOP), peri-implant radiography, data at the re-examination were retrospectively compared to
baseline data. Patients underwent treatment with HbAlc levels <7.2% or less than 154 mg/DI.

Results: A statistical significant reduction in both PPD and BOP were seen at all-time points as compared with the baseline clinical
measurements. Stable clinical measurements PPD and BOP were demonstrated after 1 year the initial treatment, remaining stable during the
following three years. The mean BOP in patients before treatment of peri-implantitis was 2.5 = 0.31, after 6 months treatment month treatment
0.6 + 0.1. The mean PPD in patients before treatment of peri- implantitis was 5.2 + 0.24, after 6-month treatment pocket was 3.2 + 0.1.

Conclusion: Conservative treatment with systemic antibiotics, pocket elimination was an effective therapy in peri-implant mucositis and
early periimplantitis, when peri-implantitis category moderate surgical treatment combined conservative therapy effective method in patients

Keywords: Combined Treatment, Mucositis, Peri-Implantitis,
Type 2 Diabetes Mellitus

Introduction

In patients with complete and partial edentulism, rehabilitation
with dental implants improves chewing function and quality of
life [1-4].

Survival of implant is influenced by various local and systemic
factors, among systemic factors diabetes mellitus occupies a
special place [5,6].

Diabetes mellitus is a disease of the endocrine system, causing
metabolic disorders, as a result of which systemic disorders of
various organs and systems develop in the body [7,8].

As a result of microcirculatory disorders, wound healing slows
down, the reaction to infection, macrovascular complications,
impaired immunological response and bone metabolism [9].

Diabetes mellitus also negatively affects periodontal health and
bone strength. Patients with diabetes often suffer from tooth
loss, which requires prosthetic rehabilitation for these patients.
Glycemia in patients with diabetes mellitus increases the risk of
developing peri-implantitis [10-14].

A consensus report identified the prevalence (5-10 years period)
of peri-implantitis to be 28% to 56% of patients and 12% to 40%
of implants [15].

Inflammatory process surrounding dental implants is represented
in two common forms: peri-mucositis and peri-implantitis [16].
The etiology of peri-implant diseases is characterized by various
factors [17-19]. The microbiological factor plays an important
role in peri-implantitis, among the detected microorganisms,
Prevotella intermedia, Porphyromonas gingivalis, Aggregatibacter
actinomycetemcomitans, Bacterioides forsythus, Treponema
denticola, Prevotella nigrescens, Peptostreptococcus micros,
Fusobacterium nucleatum [20-22]. Oral hygiene is important
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and the risk is high in patients who do not regularly maintain oral
care after implant therapy [23]. Local factors include the volume
of attached gum surrounding the implant, the volume and quality
of alveolar bone tissue, the presence of periodontal diseases, and
parafunctional habits [24-28].

Patient-related factors peri-implantitis include smoking,
systemic diseases, osteoporosis, long-term corticosteroid
treatment, chemotherapy [29-32]. Patients with type 2 diabetes
are at high risk of peri-implantitis [33].

For the treatment of peri-implantitis, various treatment
methods are offered, conservative methods (chemotherapeutic
disinfection, use of antibacterial agents, laser therapy), surgical
methods (resective and regenerative) [34-39].

But there is no standard protocol for the treatment of peri-
implantitis, which necessitates the search for new therapeutic
approaches [40].

A consensus report from the 2017 World Workshop on the
Classification of Periodontal and Peri-Implant Diseases and
Conditions emphasized the need for identifying a standard mode
of therapy for the treatment of peri-implantitis [41].

Hyaluronic acid is a natural polysaccharide, which is part of the
glycosaminoglycan group.

Hyaluronic acid increases local immunity in the oral cavity, by
strengthening the antibacterial function of cells, stimulates the
migration of fibroblasts and cell proliferation, enhances tissue
regeneration, which has a positive effect on the healing process
[42-44].

In the field of dentistry preliminary clinical trials have been
conducted by Pagnacco and Vangelisti in 19974 [45].

Ballini et al. found that autologous bone combined with an
esterified low-molecular hyaluronic acid preparation seems to
have good capabilities in accelerating new bone formation in the
infra- bone defects [46].

Due to its specific properties, hyaluronic acid has great potential
for application in implantology practice and could be a very
valuable addition to those used to treat peri- implantitis [47].
Thanks to its properties such as hygroscopicity, viscoelasticity,
and antioxidant properties, HA accelerates osteogenic cell
differentiation, promotes bone healing and new bone formation,
soft tissue regeneration [48].

HA has a bacteriostatic effect at the wound site and may improve
treatment outcomes in regenerative surgical procedures [49].
HA also has an anti-inflammatory effect, reducing inflammation,
speeds up the healing process and has a bacteriostatic effect and
can be used in the treatment of peri-implantitis [50,51].

Objectives
To evaluate the outcome of regenerative therapy of peri-
implantitis in patients with type 2 diabetes mellitus.

Material and Methods

Study included 46 patients with type 2 diabetes mellitus
diagnosed peri-implantis, 24 implants with early peri-implantitis,
18 implants with moderate peri-implantitis. The diagnostic
parameters used for assessing peri-implantitis include clinical
indices, Probing Pocket Depth (PPD), Bleeding On Probing
(BOP), Marginal Bone Loss (MBL). Peri-implant radiography,
data at the re-examination were retrospectively compared
to baseline data. Patients underwent treatment with HbAlc
levels<7.2% or less than 154 mg/Dl.

Treatment Protocols

Conservative therapy including systemic antibiotics (amoxicillin
500mg and metronidazole) all the above antibiotics were
administered per with duration of 7-10 days. Mechanical implant
cleaning with titanium or plastic-curettes, Air-Flow Perio Soft,
irrigation of the circus-pocket with 0.12% chlorhexidine,
magneto-laser therapy with a wavelength of 810 nm power
density of 100mW during during 2min (Laser therapy apparatus
MILTA-F-8-01,RF).

Surgical Treatment

After local anesthesia, the superstructure was removed, incision
was made around the neck of the implants and the flap of full
thickness was raised to provide access to the defect of the peri-
implant and the open surface of the implant. The abutment was
removed and cover plugs were inserted in the implant.

The flap of full thickness was raised to provide access to the
defect of the peri-implant and the open surface of the implant.
Granulation tissue was carefully removed in the bone defect with
titanium instruments. The implant surface is decontaminated
with successive topical applications of citric acid, 0.12%
chlorhexidine, sterile physiological saline and adjunctive
magneto-laser therapy with a wavelength of 810nm power
density of 100mW during 30 seconds. After degranulatin and
antiseptic preparation, bone loss was evaluated intrasurgically.
Bio-Oss had mixed with hyaluronic acid (Gengigel) and the
peri-implant bone defect was filled. A membrane Bio-Gide was
placed over the filled defect, flaps were repositioned and sutured,
wound healing was performed in a submerged.

Patients were instructed to rinse twice a day for 1 minute for
2-3 weeks with chlorhexidine 0.12%. Healing periods occurred
without complications, and with minimal postoperative
discomfort. The sutures were removed 7-10 days after the

surgery.

After 3 months of immersed healing, the plugs from the implants
were removed from the implants and replaced with gum
formers, and a week later, abutments were installed and after the
manufacture of new prosthetics, the structures were installed 1
week later. After treatment intraoral intraoral X-ray imaging is
given (Figure 1-10). The patient was under dynamic control, and
professional hygiene was carried out every six months.
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Figure 4: Implant surface 30 seconds irradiation with magneto-
laser radiation

Figure 1: X-ray of an implant with peri-implantitis before
treatment

Figure 5: The Bio-Oss was mixed with Gengigel hyaluronic
acid preparation outside the mouth implant defect

Figure 2: X-ray of an implant with peri-implantitis before
treatment implant is closed with a screw plug.

Figure 3: With titanium instruments the implant surface is cleaned

Figure 6: The periimplant defect was filled Bio-Oss mixed with
Gengigel hyaluronic acid preparation
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Figure 7: A bioresorbable collagen membrane Bio-Gide was
placed over the filled defect

>

Figure 8: After bone grafting flaps were repositioned and
sutured.

Figure 9: X-ray of an implant with peri-implantitis after 4 month
regenarative therapy

Figure 10: X-ray of 6 months after treatment

To assess the effectiveness of treatment, the following clinical

parameters were assessed:

1. X-ray control on the marginal bone loss (MBL);

2. bleeding on probing (BOP);

3. probing pocket depth (PPD) and both groups had comparable
initial results before and after treatment.

Results

At each follow-up visit, biological and technical complications
were assessed. There was a reduction in both PPD and BOP
compared to baseline clinical measurements. Stable clinical
scores of PPD and BOP were demonstrated 1 year after
treatment initiation and remained stable over the next three
years. The average BOP value in patients before treatment for
peri-implantitis was 2.5 £+ 0.31, after 6 months treatment month
treatment 0.6 + 0.1. The mean PPD in patients before treatment
of peri- implantitis was 5.2 + 0.24, after 6-month treatment
pocket was 3.2 = 0.1(figure 11).

6

5

. Before Tretment

. After Treatment

BOP PPD

Figure 11: The mean BOP and PPD in patients before and after
6-month treatment treatment of peri-implantitis.

Based on the clinical experience developed Algorithm for the
treatment of peri-implantitis at different stages (figure 12).
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Figure 12: Algorithm For Treating Peri-implantitis At Different
Stages

Discussion

A review of the literature regarding the success of implantation
in patients with diabetes is controversial, as hyperglycemia
negatively affects wound healing and bone metabolism, which
can have a significant impact on the long-term survival of dental
implants [52].

In patients with diabetes mellitus, the immune response is
reduced, which can increase the prevalence of postoperative
infection and the development of peri-implantitis [53,54].

For successful treatment of edentulism with dental implants in
patients with diabetes, plasma glucose levels must be normal or
near normal (with an HbAlc level <7.2% or less than 154 mg/
dl) and with periodontal disease treated [55].

A number of protocols have been suggested in the treatment
of peri-implantitis includes various conservative (antibacterial
pastes, emulsions) laser for therapy and surgical treatments, but
none of them is universal [56-59].

Since peri-implantitis often occurs in diabetic patients with
implants, the literature suggests various methods for the
treatment of peri-implantation, but there is not much work
devoted to the treatment of peri-implantitis in diabetics [60-63].

Thus, for the prevention and treatment of peri-implantitis in
diabetic patients, it is necessary to take an integrated approach
and use drugs that can have a professional inflammatory effect,
enhance tissue regeneration and increase local immunity.
Magnetic laser therapy exhibits immunomodulatory, anti-
inflammatory, antispastic, regenerative effects and accelerating
tissue healing. The magnetic field, affecting the structure of cell
membranes, supports cell restoration processes, promoting the
penetration of oxygen and nutrients into their insides [64-66].

It is assumed that the combined use of laser radiation and a
magnetic field with a magnetic laser therapy device can increase
the effectiveness of their action which requires justification
based on this study in the treatment of peri-implantitis in patients
with diabetes mellitus.

This study describes clinical results of a treatment of peri-
implantitis in patients with type 2 diabetes mellitus.

Theuse of magneto-laser therapy in our study for decontamination
of the affected surface of the implant has demonstrated promising
results treating peri-implantitis. Magneto- laser therapy is
not only beneficial because of its bactericidal effect but it can
accelerates regeneration processes in peri-implant area.

The evaluation of outcomes in the present study was confined
to treatment success criteria that included the combination of
findings from clinical and radiological assessments. Significant
reductions in both PPD and BOP were shown in the group with
less pronounced bone loss pre-surgery. Based upon in our clinical
experience conservative treatment methods are effective in the
treatment of peri-implant mucositis and early peri-implantitis.

When peri-implantitis category moderate and severe effective
surgical treatment combined conservative therapy. Implants
with less bone loss before surgery presented better treatment
result than more severe cases.

Hygienists play an important role in the post implant therapy
as they are the first responders. They must detect any sign of
inflammation around an implant [67]. But their role is first to
educate the patients that the biofilm is the major risk factor for
peri-implant disease.

Adequate control of periodontal infection and achievement of
a stable periodontal status of the residual teeth is a key factor
in increasing the long-term survival of implants, may provide a
better prognosis. The long term success of peri-implant treatment
requires a program of maintenance, including instructions in
hygiene.

Conclusion

Conservative treatment with systemic antibiotics, pocket
elimination, was an effective therapy in peri-implant mucositis
and early periimplantitis, when peri-implantitis category
moderate and severe effective surgical treatment combined
conservative therapy effective treatment method.
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