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Abstract 

Aim:The aim of this study was analyze peri-implantary marginal bone loss one year after the prosthetic load in 

association with body mass index (BMI) and other general favoring factors: metabolic disorder and  high blood 

pressure (HTA). Material and Methods:One hundred and twenty-four patients attended the examination, 69 females 

and 59 males (mean age 54, range: 27-82 ). Patients were examined for demographic information, medical health 

history,  diabetes, smoking, patient-reported height and weight, also the clinical (oral examination, periodontometry) 

and radiological evaluation. To determine the degree of peri-implantary marginal bone loss, it was used  radiological 

measures. The measures were made one year after the prosthetic load with complying with the same sites and range 

of report for all the analyzed patients.The data were analyzed to observe the association between  peri-implantary 

marginal bone loss one year after the prosthetic load in association with BMI and other general favoring factors: 

metabolic disorder and high blood pressure(HTA). Results: A  reduced statistically association (r=0.111) was 

noticed in the correlation analysis between variables: peri-implantary bone loss and the body mass index(BMI>24.9) 

value. After analyzing the correlation between peri-implantary bone loss and the presence of general illnesses 

(metabolic disease, high blood pressure) it was noticed the existence of a reduced, but statistically significant, 

association (r=0.224). Conclusion:The correlation between peri-implantary bone loss and coexistence of general 

factors (general health issues, high BMI) is low in patients from the analyzed studygroupduring the period taken into 

consideration for evaluation and treatment. 
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Introduction 

Dental implants are one of the most 

successful ways of treatment of modern 

dentistry, this being possible through a 

continuous study of the osseointegration 

process, the biological and technical 

complications that can lead to implant 

failure, as well as associating general health 

status with the complications that appeared 

and their severity.[1,2] 

The first studies that have analyzed 

the osseointegration failures presented as 

associated risk factors the presence of  bone 

grafts, low bone density and smoking.[3] 

A systematic review, carried out 

through nine studies that have highlighted 
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that, those patients that required treatment 

for the periodontal disease, had more 

implant failures and biological 

complications than the patients that did not 

require periodontal treatment.[4] 

The occurrence of certain diseases 

such as  hypertension, type 2 diabetes, 

atherosclerosis, cardiovascular diseases, 

cerebrovascular syndrome of sleep apnea, 

the disorder of gastroesophageal reflux, 

infertility, gout, osteoarthritis, respiratory 

disorders, metabolic syndrome, dyslipidemia 

and some types of cancer it is favored by the 

effects of obesity on the body at a 

multisystemic level.[5] 

Hiperinsulinemia, hyperglycemia, 

hyperlipidemia are three metabolic changes 

characteristic of obesity. The change 

observed in obesity are also associated with 

acute and chronic inflammation.(6) 

Acute/chronic inflammation is implicated in 

the etiology of periodontal disease, 

mucositis and peri-implantitis, 

respectively.[7] 

Marginal bone loss is a frequently 

used variable to evaluate dental implants.[1] 

An important criteria to evaluate the success 

rate of dental implants is represented by the 

changes of the marginal bone around them. 

The level of  bone loss in the first year was 

considered to be under 1-1,5 mm, and 

afterwards it should not exceed 0.2 mm.[8] 

Branemark created a systematic analysis of 

13 studies that analyzed peri-implantary 

marginal bone loss in the first year after 

implant insertion. He noticed an average 

bone loss of 0.93 mm with a variation of 

0.4-1.6 mm.[9] 

One of the factors considered 

responsible for peri-implantary marginal 

bone loss is represented by the 

characteristics of the implant surface. 

Because of this, nowadays implant 

manufacturers have improved and modified 

both macrostructure as well as their 

microstructure.[10,11] 

The scientific literature information 

gathered after studying the peri-implantary 

marginal bone resorption phenomenon are 

reduced, few data is available regarding the 

stage of initiating this process. From the 

observations that we have available, it is 

possible that all this process is triggered by 

the same factors associated with initiation 

and progression of peri-implantary disease. 

Therefore, the periodontal disease history, 

smoking, incorrect or irregular oral hygiene 

and a variety of local factors, prosthetic or 

implantary, that make the prosthetic-implant 

reconstruction cleaning difficult, are most 

likely to be the risk factors.[12] Existence of 

a possible association between obesity and 

periimplantitis has been described in recent 

studies in the scientific literature. Analysis 

of marker levels found in saliva and peri-

implantary cervical fluid in some transversal 

studies found that patients with obesity are 

exposed to a higher risk of developing 

inflammation of the soft and hard 

periimplantary tissue.[13] 

Body mass index (BMI) is one of the 

parameters used to define obesity. It is 

actually a ratio of body weight (expressed in 

kg) and height (measured in m²). A BMI 

value between 25-29.9 Kg/m²  indicate a 

overweight person, and a BMI equal to or > 

30 kg/m² defines obesity.[14] 
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Purpose of the study: The purpose of this 

study is to analyze peri-implantary marginal 

bone loss one year after the prosthetic load 

in association with BMI and other general 

favoring factors: metabolic disorder and 

HTA. Also, the present study investigates 

whether there are differencies between the 

level of bone loss around natural teeth and 

implants and if it is influenced by the 

variables that were followed. 

 

Material and methods: The research 

protocol for this study was approved by the 

Ethics Committee of Scientific Research of 

the Medicine and Pharmacy University of 

Craiova. It was also obtained the permission 

from the Dental Hospital Romanian Clinic, 

where the study was conducted. Patients  

participating in this research were informed, 

written informed consent were taken from 

all the patients from the analyzed study 

group. 

For this research it was composed a 

study group which included the patients that 

were rehabilitated with dental implants and 

input in a monitoring program during the 

period 2016 - 2018, in the private Clinic of 

dentistry Dental Hospital Romania. To reach 

the set goals it was designed an analytical 

and descriptive study on 124 Caucasian 

patients (69 women, 55 men), age ranged 

between 27-82. From the total of 767 

implants included in the analysis, it was 

noticed that a number of 181 presented 

during monitoring a variable loss of bone. 

The inclusion criteria were: patients which 

did not follow chemotherapy or 

radiotherapy; patients able to undergo oral 

surgery; periodontal treatment of the 

remaining teeth (if needed) preceding 

implant surgery and stable periodontal 

status; radiologically complete cases; 

patients without occlusal parafunctions, 

prosthetic implants with screwed crowns, 

occlusally balanced without oversized dental 

crowns. 

To record the general data of the 

patients included in the research, of the 

general personal pathological history and 

associated risk factors (BMI, smoking, 

periodontal disease) also the clinical (oral 

examination, periodontometry) and 

radiological evaluation, a standard model of 

observation chart was used, the same for all 

investigated patients.  To determine the 

degree of peri-implantary marginal bone 

loss, it was used  radiological measures 

(linear method).[15] The x-rays were 

performed in the radiological center of the 

clinic and they were processed in the digital 

program Planmeca Romexis Viewer. It was 

considered as a reference point the values 

measured on the panoramic radiographs 

taken immediately after insertion of the 

implants. So, in comparison to the values 

obtained in the upcoming radiological 

measures made during the monitoring 

program it could evaluate the degree of bone 

loss.  

To a more precise comparison of the 

obtained results, the measures were made 

with complying with the same sites and 

range of report for all the analyzed patients. 

In this way, bone loss from the mesial and 

distal sites was calculated from the implant 

shoulder to the first bone contact, taking into 

consideration the biggest value. In order to 

have an accurate evaluation, it was also 
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radiologically measured the size of implants 

and compared with the standard size of the 

inserted implants. The measures were made 

using the linear method [15] on the 

radiography made at the loading moment 

and 1 year later after the prosthetic loading 

of implants. 

 According to the Consensuous Reunion 

of the European Federation of 

Periodontology, the obtained x-ray at 

prosthesis loading is important for the 

determination of the osseous level after the 

physiological remodelling and it should be 

performed together with the periimplant 

drilling; the data obtained at this moment 

should be a reference for the diagnosis of 

periimplatary disease and it may be 

recognized in subsequent examinations.[16] 

  A descriptive analysis of the number 

of implants and the frequency of peri-

implantitis was performed for each factor. 

 

Statistical analysis: For the statistical 

analysis, collected data were input in the 

Excel program, and to make the correlations 

between variables it was used Pearson's 

correlation coefficient r, p<0.05 for 

statistical significance. 

 

Results: The average age was 54 years-old 

and ranged between 27 – 82.  

By analyzing the distribution of patients in 

the group study according to gender, it was 

noticed that the number of females is higher 

(n=69; 55.65%) in comparison to men 

(n=55; 44.35%) 

By analyzing the level of peri-

implantary bone resorption and associating it 

to the body mass index, it was concluded 

that the peri-implantary bone loss in patients 

with a body mass index (BMI) higher than 

24,9 is 2.651 mm ± 2.062. Patients with a 

bone loss higher than 3 mm and a high body 

mass index (BMI) represent 22.2% (n=13) 

of the study group. At the same time, out of 

the total of the analyzed patients, 62.96% 

(n=54) are known to have general illnesses 

associated to metabolic syndrome, like HTA, 

dyslipidemia, hyperglycemia. 

In the patients with metabolic and 

cardiovascular diseases, the average bone 

loss around the implants, one year after the 

prosthetic load is 2.862mm ± 1.964. 

By analyzing the gender of the patients with 

greater bone loss around the implants, it was 

noticed that women were more affected by 

this phenomenon, in comparison to men 

(n=47; 55.95% vs. n=37;44.05%) 

After analyzing the correlation 

between peri-implantary bone loss and the 

presence of general illnesses (metabolic 

disease, high blood pressure) it was noticed 

the existence of a low, but statistically 

significant, association (r=0.224).  

  There is also a low but significant 

correlation in patients diagnosed with 

periodontal disease in the case of analyzing 

maximum periodontal probing depth 

(remaining teeth) and loss of bone level 

around the implants. (Fig.1) 
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 Fig.1 Association between maximum periodontal probing depth (remaining teeth) and loss of 

bone level around the implants, in patients diagnosed with periodontal disease of the study 

group. 

 

A  low statistically association (r=0.111) also was noticed in the correlation analysis 

between other two variables: peri-implantary bone loss and the BMI>24.9 Also, it was noticed a 

low correlation (r=0.124) between peri-implantary bone loss and smoking. (Fig.2) 

 

 

Fig.2 Association between the level of peri-implantary bone loss and smoking 

 

In the case of normal weight patients 

in the study group it was noticed a low 

correlation (r=0.24) between peri-implantary 

bone loss and the BMI<24.9. 

Discussion 

At present, we do not have a definition of 

peri-implantitis that can precisely specify the 

bone loss that is considered at the border of 

peri-implantary disease, from this point of 

view there are different opinions in the 

specialty literature. Therefore, Heitz-

Mayfield consider that radiologically 
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diagnosed bone loss is a confirmation of 

peri-implantary disease.[17] 

The presence of inflammation and 

the progressive loss of peri-implant bone are 

described as peri-implantitis.[18] 

In the study conducted by Rinke and 

colab. a prevalence rate of 11.2% was 

reported for peri-implantitis. In the analyzed 

patients, they took into consideration as a 

criteria for including in this pathology a 

depth of probing of a minimum of 5 mm, 

presence of bleeding or a pus discharge 

when probing and radiologically visible 

bone loss.[19] 

A study on obese patients conducted 

by Abdel Azeem Hazem and colab.showed 

that these patients are significantly more 

likely to experience implant complications 

such as inflammation, pus exudate, fistula 

tracks, and bone loss than normal-weight 

patients. No other factor significantly 

affected the odds of implant 

complications.[20] 

In another study whose results were 

statistically significant published in 2011, 

Vandeweghe and De Bruyn evaluated 712 

implants inserted to 329 patients, measuring 

the difference of bone level between 

smokers and nonsmokers.[21] 

In 2008, the Consensus Conference 

in Pisa reached the same conclusion, 

claiming that every implant should be 

monitored and evaluated as an individual 

when bone loss is measured, important 

criteria for evaluating the success of dental 

implant osseointegration.[22] 

Other studies reported that periapical 

radiograph usually underestimate real bone 

loss or the depth of vertical defects. With all 

of that, underestimating real bone loss is 

higher on the panoramic radiograph(13-

32%) in comparison to periapical 

radiographs(11-23%) as described by 

Hammerle et al.[23] 

Vervaeke et al., in their study that 

included a number of 300 patients that were 

evaluated, 186 women and 114 men, with 

1106 implants, the average age was 56 

years-old (SD 12.05; interval 17-82), 

observed that in smokers, the mandible was 

significantly more prone to loss of implant 

in comparison to the maxilla (P=0.012). This 

difference could not be found in non-

smokers (P ¼ 0,085). Seven out of 60 

smokers (11.7%) and 10 out of 235 non-

smokers (4.3%) had implant loss.[24]  

Statistical results from the present 

study note a low statistical association 

between smokers and loss of bone level 

around the implant. Within other studies, 

there were significantly higher incidence of 

complications of patients susceptible to 

periodontitis in comparison to patients 

without periodontal disease.[25-28] On the 

other hand, other studies report very small or 

insignificant statistical differences between 

patients with periodontal disease and 

periodontally healthy patients.[29,30]  Also, 

in the present study, statistical results fit in 

this category. 

Referring to some of the important 

variables analyzed, more precisely to obesity 

and periodontal disease, in the scientific 

literature there are studies that report 

statistical association between those two. So, 

the subjects that had obesity or were 

overweight at some point in their lives, for 

example childhood, will have a higher 
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prevalence of periodontal disease and a 

more severe loss of clinical attachment, 

resulting in a worse periodontal status in 

comparison to those with regular 

weight.[31] 

According to this theory, obesity in 

early life hood would permanently damage 

periodontal tissue, and the weight in the 

adult life is not relevant for developing 

periodontal disease.[31,32] 

In our study, we observed the presence of a 

rather low statistical correlation in regards to 

the presence of periodontal disease in 

patients with a BMI>24,9. 

A statistically high correlation 

between obesity and peri-implantitis was 

reported in a study conducted by Elangovan 

and colab. They noticed a positive, but low 

correlation between the levels of IL-1β, a 

major proinflammatory cytokine in PISF 

(peri-implantary inflammation sulcus fluids 

mediator) and abdominal circumference, a 

precise measure of central obesity.[33] 

Abdul Jabbar T et all conducted a 

retrospective transversal study in which they 

compared the clinical and radiological 

inflammatory parameters and the profile of 

salivary destructive inflammatory cytokines 

between obese and non-obese men. 35 obese 

men and 37 non-obese men were included, 

which were clinically examined to evaluate 

peri-implantary parameters and radiological 

examination to evaluate marginal bone loss. 

The clinical and radiological peri-implantary 

inflammation parameters were modified, and 

IL-6 and IL-1β were increased in obese 

patients.[34] 

In our study after examination of the 

statistical correlation the relation between 

obesity and peri-implantary bone is low but 

significant. 

Another review of the studies that 

analyzed the prevalence of periimplantitis in 

patients with general pathologies and 

smoking, described an association of 

smoking with peri-implantitis in only one 

out of four studies. Only one study describes 

that poorly treated type 2 diabetes only 

accentuates the peri-implantary probing 

depth and the prevalence rates of 

radiological marginal bone level in peri-

implantitis.[35] 

Statistical results obtained from our 

study group patients had a correlation 

between general illnesses and peri-

implantitis, out of the total of analyzed 

patients, 62,96% had general health issues. 

With all of that, evidence and 

information are not sufficient, and the 

specific contribution of general health issues 

in peri-implantitis requires an extra robust 

epidemiology and clinical 

investigations.[35] 

Conclussion 

The low correlation between peri-implantary 

bone loss and coexistence of high BMI and 

other general factors in patients from the 

analyzed study group, could be assigned to 

the short period taken into consideration for 

evaluation and treatment.  
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