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Introduction
The public and healthcare providers should know about the 

dark side of dental Implants before receiving them or even offering 
them as an ideal treatment option for replacing missing teeth. 
While dental implants are an excellent option for healthy patients, 
meticulous home care and routine two to three months, professional 
hygiene visits are critical. Dental implants are as much and even 
more susceptible to inflammation as natural dentition. Once the 
bacteria provoke the peri-implant tissue, a chronic inflammatory 
cascade could initiate undesirable consequences, including cancer.

Short Communication
The proliferating aging population in the United States has 

experienced improved health care, oral health-related quality of 
life, and longer life spans than the previous generations. With rising 
life expectancy, desire for dental care has become a more systematic 
effort to retain natural dentitions. However, due to the high cost 
of routine quality dental care and fixed income, along with other 
misleading information from social media, these populations find 
themselves at prominent crossroads; to save teeth or replace them 
with dental implants and related prostheses! Endosseous dental 
implants represent a great alternative to missing teeth but can also 
present an additional and measurable health problem, as the rate 
of this treatment modality is increasing rapidly. Initially, this novel  

 
idea was to restore the function of a severely resorbed jaw when 
wearing a mandibular conventional removable denture prosthesis 
was difficult and often painful. While many advancements have 
been made in implant dentistry, a few additional essential points 
must be considered to prevent serious health issues. 

NIDCR Oral Health in America reports [1] that about 70% of older 
Americans already live with at least one or two form of a chronic 
disease. As these diseases progress, physical and neurobiological 
changes become more debilitating, effecting individual’s capacity to 
maintain good oral hygiene, hence, becoming more susceptible to 
serious oral health issues with the end point of tooth loss. Literature 
suggests that retention rates for natural teeth are on the rise, creating 
optimism for a significant reduction in the demand for Poly Acrylic 
(methyl methacrylate) [PMMA] based removable prostheses [2,3]. 
However, the current trends in dentistry refute this idea as more 
adult patients experiencing partial or complete state of edentulism 
by being encouraged to remove teeth in favour of replacing with 
dental implants and related prosthesis. The negative impact of this 
shift must be recognized before we encounter a new pandemic 
related to the adverse effect of implant dentistry on quality of life 
and overall hike in healthcare cost. This short article reminds us 
how microbiome alteration from dental implant treatment has the 
potential to severely affects an individual’s host response.
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The most critical factor in implant dentistry is patient selection; 
a dental implant is a prosthetic device surgically inserted into one 
of the most challenging areas within the human body. The human 
oral cavity is home to a complex and diverse microbial ecosystem, 
harboring over 700 species of bacteria, often with protective role 
against the invasion of undesirable outside provocation. It also 
nurtures numerous other microorganisms, which include fungi, 
viruses, and protozoa [4]. The surfaces of hard tissue and soft tissue 
of the oral cavity include the gingival sulcus, the tongue, the cheek, 
the hard and soft palates, the floor of the mouth, the throat, the saliva, 
and the teeth, serve as a natural environment and suitable niche 
for the colonization of the microbes which have complementary 
receptors for adhesion. With the alteration of the ecosystem, the 
shifts in microbiome composition are inevitable, as the imbalance 
of symbiotic relationship between the microorganisms allows 
the pathogenic species to breach the barrier of the commensals 
and adhere to the host tissue. The imbalance of microbial flora 
contributes to oral and systemic dysbiosis, leading to a range of 
undesirable ill conditions and cancer [5].

The association between microbiota and cancer has been known 
since the early 19th century. While the classic contributing pathway 
in promoting cancer through genetic mechanisms, epithelial injury, 
or chronic inflammation was proposed by Virchow 150 years ago 
[6], recent evidence suggests that human disease is attributable 
not only to single pathogens but also to dynamic changes in our 
microbiome [7,8]. The human microbiota is highly personalized and 
systematically varied. The salivary microbiota community is highly 
fluctuating compared to the rest of the body, and the composition 
and formation are associated with the general health or lack 
thereof [9-11]. The oral microbiome consists of a core microbiome 
and a variable microbiome. The core microbiome exists under 
healthy conditions; the variable microbiomes are exclusive to any 
individual, in a constant state of flux, and fluctuate with nutrition, 
age, geography, use of medications, including antibiotics/probiotics, 
genetic determinants, and other environmental influences such as 
smoking and even selection of dental materials [12].

The most commonly affordable and cost-effective material used 
for fabricating Implant -prosthesis involves polymethylmethacrylate 
(PMMA) The absence of ionic charge on PMMA surface properties 
creates an imbalance environment for selective adsorption of 
cationic peptides salivary antimicrobials such as defensins and 
histatins, not only minimizes the adsorption of defence molecules, 
but the attractive London-van der Waals forces facilitates the 
adherence of C. albicans on the denture surface, leading to denture 
stomatitis [13-16].

Upon adhesion to a surface (biomedical material or tissue), 
replication adherent bacteria can secrete mostly insoluble 
gelatinous biopolymers, forming a matrix known as a biofilm. 
All commensal and pathogenic microorganisms form biofilm-
like alliances that attach themselves to the tissue, including 

teeth or biomaterial surfaces. Consequently, they have profound 
implications for the host as microorganisms growing as biofilms are 
significantly less susceptible to antibiotics and host defences than 
are planktonic forms of the same microorganisms. Many biofilm 
infections are complicated to resolve and commonly manifest 
as chronic or recurrent infections. Biofilm infections constitute 
many clinical challenges, including diseases involving uncultivable 
species, chronic inflammation, impaired wound healing, rapidly 
acquired antibiotic resistance and the spread of infectious emboli 
[17].

Regardless of the sophistication of the biomedical Implant, 
all medical devices or tissue engineering biomaterials constructs 
are susceptible to microbial colonization and infection [18]. The 
formation of biofilms on implants and biomaterials in medicine 
and dentistry has been known to cause significant morbidity 
[19,20]. In particular, the adhesion of Candida albicans on 
polymethylmethacrylate (PMMA) materials has been recognized 
as a problem for decades; that along with poor hygiene is thought 
to be the culprit in the development of Candida-associated denture 
stomatitis [21-23].

Mounting evidence has supported a correlation between 
Candida infection and the development of oral epithelial dysplasia 
[24]. Furthermore, researchers claim candidiasis might not just be 
randomly coexisting with oral cancer, but possibly C. Albicans may 
initiate or facilitate the development of dysplastic lesions or Oral 
Squamous Cell Carcinoma (OSCC), the most common malignant 
epithelial neoplasm of oral cavity [25].

Osseo integrated implants are a safe and efficient treatment 
modality for dental and oral rehabilitation. One of the most common 
complications of endosseous implants is peri-implant inflammation, 
which is associated with the disturbance of the normal microbiome, 
affecting the soft and hard tissues surrounding the implants 
[26]. It clinically appears as an erythematous lesion with edema, 
occasionally ulcerated, sometimes painful, with bleeding and 
presence of an inflammatory exudate. OSCC with the erythroplakia 
appearance could be easily mistaken with peri-implantitis disease 
as it can mimic a benign inflammatory condition. A biopsy is highly 
recommended when conventional treatment fails to resolve the 
lesion or in some cases if its appearance is sudden and severe [27]. 
Although common sites for OSCC to develop are on the tongue, 
lips and floor of the mouth and around inflamed peri-implant area 
[28,29], the author has also seen a clinical case associated with 
mucosa around dental implants of a 68 years of age female restored 
with fixed implant Metal-acrylic resin (PMMA) prostheses FP3 [30], 
on both maxillary and mandibular arches (Figure 1 & 2), referred 
to practice for urgent consultation due to pain and discomfort of 
soft tissue around mandibular implants (Figure 3), upon suspicion 
patient was referred back to the treating dentist, in her hometown, 
and later pathology report confirmed OSCC diagnose (Figure 1-4). 
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Figure 1:  (A) Orthopantomogram radiograph 15 months before urgent consultation visit. No significant irregularities noted. Intraoral photographs 
of Maxillary (B) and Mandibular (C) arches post removal of FP3s. Irritated tissue, exudate and gingival hyperplasia noted. 

Figure 2:  Mandibular FP3. accumulation of bacterial plaque, Arrow. 

Figure 3:  Intraoral view; (A) Peri-implant mucositis, (B) Peri-implantitis (gingival hyperplasia), arrow. 

Conclusion
Peri-implantitis is a risk factor for developing OSCC when it 

remains unresolvable. Implants’ long-term success and survival 

depend on the healthy soft tissue around implants (Figure 4); 
selecting the right patient, proper materials, treatment design, 
and post-treatment routine maintenance are crucial, as biofilm 
development and altering normal microbiota are inevitable.

Figure 4:  Intraoral view of Healthy Peri-Implant tissue.15 years old case. 
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