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Ab s t r Ac t 
Aim and objective: Peri-implantitis is a key concern for dental implants and the main common reason for implant failure. This investigation 
evaluated the risk factors and their implications on peri-implantitis.
Materials and methods: A retrospective search of the patients’ clinical notes was performed to identify the documented cases of peri-implantitis. 
The inclusion criteria encompassed patients who were 18 years and older and were seen at the School of Dental Medicine, University of Nevada, 
Las Vegas, from January 2014 through September 2018. The search revealed that the number of peri-implantitis cases was 28, with an overall 
45 implants. Data were collected and analyzed using the Chi-square test.
Results: Total 28 patients presented with peri-implantitis. The distribution of males to females with peri-implantitis was 60.7 and 39.3%, 
respectively. The highest number of patients (21.4%) presenting with peri-implantitis fell within the age range of 65–69 years; 53.3% of peri-
implantitis cases were in the maxillary arch. The predilection area for peri-implantitis was the mandibular first molar (24.4%). Periodontitis was 
the most significant cause (60.7%); respiratory diseases (42.9%) followed by hypertension (28.6%) were the most prevalent medical conditions 
in the studied population. Peri-implantitis occurred most frequently among Caucasians (62.7%), followed by Hispanics (29%).
Conclusion: Within the limitations of the current evaluation, findings support previous claims that periodontitis remains the strongest predictor 
of peri-implantitis. A correlation may exist between peri-implantitis and the location of the implant and respiratory disease.
Clinical significance: The implant location, the presence of periodontitis, and respiratory diseases are considered to be risk factors for 
peri-implantitis.
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In t r o d u c t I o n 
Implant therapy is an increasingly popular treatment utilized 
by dental professionals with success rates frequently reported 
above 90%.1,2 However, certain conditions have been identified 
as contributing to an increased risk of complications and implant 
failure, the most predominant being peri-implantitis.3,4 Peri-
implantitis is generally defined as the inflammatory process 
distinguished by inflammation of the mucosa adjacent to the 
dental implants and by loss of supporting bone.5–7 The frequent 
diagnosis of peri-implant mucositis is clinical inflammation signs, 
such as bleeding on suppuration or probing. Peri-implantitis is 
mostly identified by level of the alveolar bone on the radiograph 
associated with clinical inflammation symptoms such as at least 
>4 mm probing depth.8 The level of alveolar bone is considered a 
valuable parameter to signify the sternness of the peri-implantitis; 
nevertheless, it is difficult to know whether the changes of the 
monitored bone level are increasingly triggered by inflammation 
without the radiographic images and sequential observations.9

Several studies have revealed that peri‐implantitis has 
various risk factors.10–12 Numerous periodontal‐related factors 
are considered local; this prompts the bacterial existence at the 
implant site. It was concluded that fungal organisms were often 
recognized at healthy implant locations and peri-implantitis.13 
Oral hygiene status14 and deep pockets15,16 are considered as some 
local risk indicators. Chronic periodontal disease17 and smoking10 
are considered as general risk indicators that required frequent 
maintenance appointments.18–20

Many studies have been conducted to identify risk factors 
of peri-implantitis, but because of the indefinite diagnostic 
criteria of the condition, some ambiguity remains concerning its 
true prevalence and the nature of its risk factors.21 Some of the 

most commonly indicated factors are periodontitis, tobacco use, 
cardiovascular disease, and other systemic diseases. Identifying and 
understanding these risk factors has the potential to allow earlier 
intervention and prevention of complications, thereby lowering the 
occurrence of peri-implantitis. The aim of the current study was to 
contribute to the literature in hopes of providing further clarification 
concerning risk factors of peri-implantitis.

MAt e r I A l s A n d Me t h o d s 
Patient Sample and Data Collection
This retrospective study was approved by University of Nevada, 
Las Vegas [UNLV] Biomedical Institutional Review Board and was 
given the status of exempt (IRB no. 1316816-1). Our data collection 
methods were inspired by a previous study where the data were 
collected from patients records in axiUm by using their clinical 
notes.22 A search for keyword in the clinical notes of patient charts 
in axiUm was conducted. The search terms were “peri-implantitis,” 
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“peri implantitis,” and “perimplantitis” to identify the cases of 
documented peri-implantitis. All patient identifiers were removed 
from the collected data. The inclusion criteria for the patient 
population encompassed patients who were 18 years and older and 
were seen at UNLV, School of Dental Medicine clinics from January 
2014 through September 2018 (Flowchart 1).

Statistical Analysis
The demographics of the data collected were analyzed using the 
Chi-square test.

re s u lts 
The reported patients by the clinician as peri-implantitis cases 
were 28, with an overall of 45 implants. The distribution of males 
to females with peri-implantitis was 60.7 and 39.3%, respectively. 
The highest number of patients (21.4%) presenting with peri-
implantitis fell within age range of 65–69 years, followed by both 
aged groups 75–79 (14.3%) and 80–84 (14.3%) (Fig. 1). Total 53.3% 
of the peri-implantitis were in the maxillary arch (24 implants), while 
47.7% were in the mandibular region (21 implants) (Fig. 2). Results 
showed that the left mandibular first molar implant (15.6%) was the 
predilection area for peri-implantitis followed by right mandibular 
first molar (8.9%).

According to self-reported dental history, periodontitis (60.7%) 
was the highest reported disease, while the most prevalent medical 
conditions in the studied population were respiratory diseases 
(42.9%) followed by hypertension (28.6%) and cancer (different 
types of cancer) (21.4%) (Fig. 3). Results showed that peri-implantitis 
occurred most frequently among Caucasians (62.7%), followed 
by Hispanics (29%) and African Americans (11%). Figure 4 shows 
mandibular cases of peri-implantitis.

dI s c u s s I o n 
It has been typically accepted that periodontitis is a principal 
predictor of future peri-implantitis.23 Various clinical research 
reported and compared the incidence of peri‐implantitis among 
periodontitis patients.24,25

The present findings were consistent with prior recent research, 
which indicated that chronic periodontitis is considered as a basic 
risk factor for peri‐implantitis.26,27 A recent research identified 
that patients presented with severe periodontal disease had a 
substantial risk of peri‐implantitis.26,27

There is limited reported research on the association between 
peri-implantitis and common systemic diseases. In 2014, Renvert et 
al. found a significant level of comorbidity of cardiovascular disease 

Flowchart 1: Descriptive data collection flowchart

Fig. 1: Distribution of patients by age groups

Fig. 2: Peri-implantitis cases distribution according to oral location
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and periodontitis in the peri-implantitis cases.7 In the present study, 
an association between peri-implantitis and respiratory diseases 
(mainly included asthma) was the most commonly reported 
condition, followed by hypertension and cancer. Patients with 
uncontrolled diabetes experience compromised osseointegration; 
this will lead to a higher risk of peri-implantitis and implant 
failure. The disease duration impact is not well defined.28 In the 
present investigation, only 7% of the patients were reported 
as diabetic patients. The durability of peri-implantitis around 
the dental implant was linked to be a possible risk indicator for 
carcinogenesis.29 A recent cohort study indicated that survival 
analyzes showed an increased pattern of implant failure in cancer 
patients having radiotherapy and chemotherapy and being male 
but were not statistically significant.30 The present data indicated 
that 21.4% of the peri-implantitis cases were cancer patients and 
50% of them were males.

The location of the implant has also been shown to have a 
correlation to peri-implantitis and implant failure.3 The present 
study revealed that peri-implantitis was found more frequently in 
the maxilla, although the difference was not statistically significant, 
which come into agreement with a previous research finding that 
indicated that jaw of treatment is a predictor for peri-implant bone 
loss.31–33

Other factors such as race also aligned with prior studies with 
peri-implantitis occurring most frequently in Caucasians, followed 
by Hispanics and African Americans—in spite the major clinical 
population was considered to be Hispanics population. One major 
limitation to be considered is that the data were self-reported by 
the patients—and spanned for only 4 years. An extended follow-up 
period would be constructive in gathering a more complete 
representation of the occurrence of peri-implantitis case, which is 
reported by patients and clinicians.

co n c lu s I o n 
Within the limitations of the present investigation, findings support 
previous claims that periodontitis remains the strongest predictor 
of peri-implantitis. Also, it was concluded that a possible correlation 
might exist between peri-implantitis and the location of the 
implant, patient age, and respiratory diseases.
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Fig. 3: The various diseases of the peri-implantitis patients

Figs 4A and B: Example of some of peri-implantitis cases
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