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AIM OF STUDY
The aim of this study is to highlight patients with peri-implants disease and the oral micro

biota that related with this cases.

INTRODUCTION
In the realm of reconstructive dentistry, dental implants have become a ground-breaking

instrument that can replace missing teeth and restore vital functions like biting and occlusion
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in addition to improving appearance.l! They are categorized as oral rehabilitation devices.™
Dental implants have developed into a practical and efficient option for replacing lost teeth in
individuals with partial or total edentulism since the start of Brnemark's investigations in
1965.5 These implants essentially consist of a metal screw and an abutment that mimic the
design and operation of a natural tooth root. Most often, titanium or titanium alloys are used
to make dental implants. These materials were picked for their great resistance to corrosion

and strain, as well as their longevity, stability, and low weight nature.

History and previous studies about implants

The crucial process by which the implant and bone link, forming a predictable and close
contact that serves as the basis for the implant's stability, is called osseointegration.’”! The
success of osseointegration can be influenced by a number of circumstances, either positively
or negatively. Design, composition, surface topography, material type, length, shape,
diameter, surface treatment, mechanical stability, use of bone grafts, and use of
pharmaceutical agents are all factors to consider, as are the condition of the bone tissue of the
patient, mechanicalstability, and mechanical stability. On the other hand, inhibitory elements
may include insufficient primary stability, insufficient surface roughness, prior radiation,
specific drugs, and patient-related elements including the presence of systemic disorders and

biofilm brought on by subpar oral hygiene habits.[’!
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Figure 1: Peri-Implantitis and Gum Disease that can Cause Dental Implant Failure.®

The peri-implant layer involve the layers that surrounding teeth implants, which exhibits

clinical and histological similarities to the gingiva surrounding natural teeth.”! Consequently,
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similar to natural teeth, the gingival tissue around dental implants can experience
inflammatory responses when excessive bacterial biofilm accumulates. However, there are
notable differences in the fibrous tissues around implants compared to those around natural
teeth. The peri-implant tissues are few vascularized, and the collagen fibers are parallelly
orginazed, this leading to a deeper and more clearer sulcus compared to the sulcus of the
gingival around natural teeth. These distinctions become the dental implants more likely to
endogenous infections than normal teeth.[%

The absence of clinical inflammation, suppurative symptoms, and probing depths below 2
mm are indicators of successful osseointegration in dental implants. However, peri-implant
diseases including mucositis and peri-implantitis, which are pathological states similar to
periodontal diseases and might affect the predictability of implant results, are among the
reasons of dental implant failures.™ While peri-implantitis causes inflammation with
subsequent loss of bone support in the tissues surrounding the implant, the inflammatory
alterations is reversible that occur in in the peri-implant gingival zone called mucositis
wanting skeleton lack. The main contributors of peri-implant mucositis are biofilm buildup
and dysbiosis at the implant interface, which lead to an inflammatory response. The host's
dental health can be restored because it is a treatable ailment that can be treated.*?l The
presence of peri-implant inflammation, which is characterized by signs like redness, swelling,
and bleeding in the tissues surrounding the implant, is what most often leads to the diagnosis
of mucositis. In order to effectively identify mucositis, it is crucial to keep an eye out for
these indicators of inflammation and to check that there has been no more bone loss. Dental
experts can determine a conclusive diagnosis of mucositis and differentiate it from more
severe illnesses like peri-implantitis, which entail not only inflammation but also significant

bone loss, by taking into account both clinical signs and radiographic examination findings.

The role of oral Microorganisms

The initial colonization of microorganisms in the peri-implant region seems to mimic that of
healthy periodontal sites after the insertion of dental implants, while it is less diverse.*? This
shows that the biofilm on normal teeth may have an impact on the microbial colonization
around implants, acting as a reservoir for the development of the biofilm around the
implant.*® According to research, patients who are partially missing teeth have similar
periodontal pathogenic species in their peri-implant and periodontal sites, while patients who
are entirely missing teeth do not have these bacteria in their peri-implant sites.™ It is
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important to remember that immediate implants inserted into previously infected locations

had likelihood of bust rather rapid implants inserted in to healthy sites.[*”

Aggregatibacter, Actinomyces comitans, Fusobacterium nucleatum, are only a few of the
microbes that make up the microbiota linked to peri-implant disorders.[* While healthy sites
support a distinct microbiota made up of Streptococcus mitis, Streptococcus salivarius,
Actinomyces naeslundii, and Actinomyces odontolyticus, periodontitis-affected teeth exhibit
commonalities in their subgingival biofilm. the peri-implant tissues can damaged by these
microorganisms during invading and damaging tissues by releasing enzymes, metabolites,
and bone resorption factors. This weakens of host's defenses and triggers an inflammatory
reaction that is controlled by the host's immune system. About 30 minutes after implant
placement, the peri-implant area begins to colonize, and the bacterial load is steady for the
first week.['® Peri-implantitis is linked to a rise in Tannerella forsythia colonization*®, claim
Tallarico et al. (2017). Additionally, periodontal pockets of individuals who received
orthodontic treatment have been discovered to contain Scardovia wiggsiae, consider an
anaerobic bacterium and bacteria can be present in different forms and shapes, gram-positive
bacillus that was first obtained from tooth cavities. Its significance for periodontal health and
disease causation is still up for dispute. S. wiggsiae has been found in periodontal sites in
recent investigations, which suggests that its concentration in subgingival plaque of
individuals with healthy periodontal tissues and those with gingivitis and chronic

periodontitis has decreased.™

Diagnosis of Peri-implantitis Linked Microorganisms

The research used phase contrast microscopy and anaerobic culture-based methods to try to
identify the bacterial species linked to peri-implant infections.”” As a result, mostly non-
motile bacilli and Gram-positive cocci were found in the peri-implant area. More cocci,
motile bacilli, and spirochetes were found in peri-implant mucositis, whereas peri-implantitis
saw the upgrowth for more Gram-negative, capable to moving, and anaerobic species.
Additional closed-ended molecular methods, such as DNA-DNA checkerboard hybridization,
fluorescence in situ hybridization, and polymerase chain reaction (PCR) and its variants,
specified a more exact list of bacteria found in peri-implant infections, frequently have
common periodontopathogens. Porphyromonas gingivalis (p. gingivalis), Tannerella

forsythia, Treponema denticola.
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In general, these early research mostly highlighted parallels between peri-implant infection
and persistent periodontitis. The microbiological variations only appeared to arise were
indicates illustrating that peri-implant disease sometimes be prevail via microbes that
obtained from implanted medical devices, such as Staphylococcus epidermidis and

Staphylococcus aureus.!

Effect the biofilm formation on Disease progression

Microbial adherence to abiotic surfaces is a complex physicochemical process known as the
"race for the surface.” This term refers to the rivalry between host and bacterial cells for
colonization on a specific surface. When large numbers of germs invade the surface, the

implant may become ill and, in some condition, must be removed.!??
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Figure 2: Periodontal /peri-implant tissues in health and disease.”

For a lengthy period, Gristina et al's model of infection development served as a benchmark S
cientific and applied studies inthis field of renovated drug. The bacterial biofilm causes
orthopaedic device infections isnot varied as the teeth brooch that accumulates at mouth
bowl. Staphylococci and/or Streptococci dominate biofilms produced around orthopedic
fixators, with Escherichia coli and Pseudomonas aeruginosa appearing seldom. Bacterial
colonies in oral infections have a diverse and multispecies composition.[=1242 at Forsyth
Dental Center thoroughly examined the oral bacterial biofilm production, is responsible for
periodontal ills. According the study's researchers, distinct bacterial complexes colonize the
tooth surface in the orginazed as: yellow/purple orange red/green. Volume and type for dental
plague surrounding the tooth usually reflects the clinical symptoms of infection. This

bacterial settlement model was initially applied to dental implant infections, presuming they

www.wipr.net | Vol 12, Issue 15,2023. | 1SO 9001:2015 Certified Journal | 5



AL-Hammami et al. World Journal of Pharmaceutical Research

were similar to periodontal illnesses. However, it became clear over time that they genuinely

differed in a variety of ways. 2]

Peri-implant infectious diseases (PIIDs) are caused by a variety of factors including the
patient's overall health, the kind and amount of the tissues that surrounding at teeth, and the
characteristics of matter which used for implant. Diabetes, the diseases caused by immune

system disorder, genetic agent, are all dangerous agent for infection.[?21%]

Inveterate apparatus disorders, chemical treatment, operating stress, and microbial infection
following implant operation are all dangerous tools for early implant failure. Those elements
can impair the healing of surgical wounds.E%3!

To decrease the happening of early implant defating, measures such as antibiotic prophylaxis
and before surgery oral rinses at 0.2% chlorhexidine have been recommended. It is also
important to address local factors like teeth calculus, wrong teeth padding, and dud
endodontic therapy of adjacent dental before undertaking any oral surgical procedure, as they
raise the dangerous of implant infection.*2%

Bacterial indicator of peri-implant illness

Various bacterial proteins can be found in the shift from a healthy peri-implant sulcus to peri-
implant mucositis (PIM) and peri-implantitis (PI). Chaperonin, irons absorption A2 protein,
as well as phosphoenolpyruvate carboxylase are all markers related with a commensal

microbiome and gingival health.*"

Markers associated with frequent periodontitis, responsible to peri-implant diseases, include,
succinyl-CoA:3-ketoacid-coenzyme A transferase, and DNA-directed RNA polymerase
subunit beta.® Special cell wall proteins linked with specific species become visible as the
biofilm forms and the number of harmful bacteria increases. Fusobacterium nucleatum, for
example, is recognized for aggregating with lymphocytes of human, to break of the epithelial
cells, and co-aggregating with another possible species. It may take part to the evlution of
peri-implant disease by infiltrating mucosa of mouth, causing local inflammation, and
boosting cytokine expression. The craze A fusobacteria adhesin is a critical virulence

component lie in tissue cell adhesion and overrun.®

Another discrete exterior structure with broad-spectrum extracellular matrix binding

capabilites, Adp B, lie in Prevotella spp. (6). Several bacteria, including Prevotella
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intermedia, Prevotella nigrescens, Tannerella forsythia, and Porphyromonas gingivalis,

exhibit immunoglobulin (IgA, 1gG, IgM) breakdown ability. lysine-specific cysteine

proteases is contribute in this process known as gingipains, which have been identified major

malice agents of Porphyromonas spp. Recently, P. gingivalis strains RgpA, and P27 were

evaluated in this regard.! Malice agens to Tannerella denticola diagnose yet include Msp,

and denti lysin. Msp is involved in attachment to another bacteria and tissues, cause

permeable pore similar of porin, also fight against the drugs. Dentilysin exhibits toxic agent

against tissues also stimulate breakdown of immunity factors, which may contribute to illness

for all time.[*

CONCLUSION

1.

Peri-implantitis is a pathological condition occurring in tissues around dental implants,
characterized by inflammation in the peri-implant connective tissue and progressive loss
of supporting bone.

The process of biofilm formation on implant surface is comparable to biofilm formation
on natural teeth. Surface characteristics of the colonized material may influence the
amount and composition of biofilm formation, as with the enamel of natural teeth.
Bacterial colonization patterns are also related to factors other than just the value of the
mean surface roughness (Violant D et al. 2014). The aspect of surface wettability is
regarded as the second most relevant factor in the dynamics of cell adhesion to the
surface. Some researchers described hydrophobic surfaces as accumulating more bacterial
plaque than hydrophilic ones.

None of in vitro and in vivo studies have found a practical exploitation in the field of
antibacterial and anti-adhesive surfaces application in oral implantology so far. Therefore,
the problem of biofilm formation around dental implants is still pending, regardless of the
shape, macro- and microfeatures or su Bacterial colonization of the surface irregularities
starts around 30 minutes after the implant is introduced into the environment of the oral

cavity.
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