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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(BM1>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 status with the complications that appeared
Dental implants are one of the most and their severity.[1,2]

successful ways of treatment of modern The first studies that have analyzed
dentistry, this being possible through a the osseointegration failures presented as
continuous study of the osseointegration associated risk factors the presence of bone
process, the biological and technical grafts, low bone density and smoking.[3]

complications that can lead to implant A systematic review, carried out
failure, as well as associating general health 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 considered

the factors
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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 m?). A BMI
value between 25-29.9 Kg/m? indicate a
overweight person, and a BMI equal to or >
30 kg/mz 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
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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
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(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 BMI1>24.9 Also, it was noticed a
low correlation (r=0.124) between peri-implantary bone loss and smoking. (Fig.2)

Smokers / Nonsmokers

Loss of bone level

40 50 60 70 80

Patients

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 BM1<24.9.

Discussion
At present, we do not have a definition of
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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
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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 ¥ 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 BMI1>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-1B, 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

References:

IL-6 and IL-1B 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.

1. Berglundh T, Persson L, Klinge B. A systematic review of the incidence of biological and technical



Romanian Journal of Oral Rehabilitation

10.

11.

12.

13.

14.

15.
16.
17.
18.
19.

20.

21.

22.

23.

24,

25.

Vol. 12, No. 4, October - December 2020

complications in implant dentistry reported in prospective longitudinal studies of at least 5 years. J Clin
Periodontol 2002:29(Suppl. 3):213-215.

Esposito M, Hirsch JM, Lekholm U, Thomsen P. Biological factors contributing to failures of osseointegrated
oral implants.(I). Success criteria and epidemiology. Eur J Oral Sci 1998: 106: 527-551

Sennerby L, Roos J. Surgical determinants of clinical success of osseointegrated oral implants: a review of the
literature. Int J Prosthodont 1998;11: 408-420.

Ong, C.T., Ivanovski, S., Needleman, 1.G., Retzepi, M., Moles, D.R., Tonetti, M.S., Donos, N. Systematic review
of implant outcomes in treated periodontitis subjects. Journal of Clinical Periodontology, 2008, 35: 438-462.
N.Pischon, N.Heng Obesity and periodontal disease: why suggest such relationship? An overview. Braz J Oral
Sci. 2007;6(23):1420-2.).

Clinical Guidelines on the Identification, Evaluation,and Treatment of Overweight and Obesity in Adults.The
Evidence Report NHLBI Obesity Education Initiative Expert Panel on the Identification, Evaluation and
Treatment of Obesity in Adults (US):National Heart, Lung and Blood Institute; 1998 Sep. Report N0:98-4083
Brian L. Mealey and Thomas W. Oates AAP- Commissioned Review Diabetes Mellitus and Periodontal
Diseases-Journal of Periodontology 2006-Wiley Online Library.

Albrektsson T, Zarb G, Worthington P, Eriksson RA. The long-term efficacy of currently used dental implants. A
review and proposed criteria for success. Int J Oral Maxillofac. Implants.1986;1:11-25.

Goodacre CJ, Kan JYK, Rungcharassaeng K. Clinical compli-cations of osseointegrated implants. J Prosthet
Dent. 1999;81:537-552.

Binon PP. Implants and components: entering the new millennium. Int J Oral Maxillofac Implants. 2000;15:76—
94.

Shin YK, Han CH, Heo SJ, Kim SJ, Chun HJ. Radiographic evaluation of marginal bone level around implants
with different neck designs after 1 year. Int J Oral Maxillofac Implants. 2006;20:789-794.

Klinge, Bjorn. Peri-implant marginal bone loss: an academic controversy or a clinical challenge? European
Journal of Oral Implantology. 2012 Supplement, Vol. 5, pS13-S19.

P. Papi, C. Letizia, A. Pilloni, L. Petramala, V. Saracino, D. Rossela, G. Pompa Peri-implant diseases and
metabolic syndrome components: a systematic review European Review for Medical and Pharmacological
Sciences 2018; 22: 866-875

Expert Panel on the Identification, Evaluation, and Treatment of Overweight and Obesity in Adults. Executive
summary of the clinical guidelines on the identification, evaluation, and treatment of overweight and obesity in
adults. Arch Intern Med 1998;158:1855-67.

Bréagger U, Hafeli U, Huber B, Himmerle CHF, Lang NP. Evaluation of postsurgical crestal bone levels adjacent
to non-submerged dental implants. Clin Oral Implants Res 1998;9:218-224.

Lang NP, Berglundh T. Periimplant diseases: where are we now? — Consensus of the Seventh European
Workshop on Periodontology. J Clin Periodontol 2011: 38:178-181.

Heitz-Mayfield LJ. Peri-implant diseases: diagnosis and risk indicators. J Clin Periodontol 2008: 35: 292-304
Meffert RM. Treatment of failing dental implants. Curr Opin Dent 1992;2:109-114.

Rinke S, Ohl S, Ziebolz D, Lange K, Eickholz P. Prevalence of periimplant disease in partially edentulous
patients: a practice-based cross-sectional study. Clin Oral Implants Res 2011: 22: 826-833

Abdel Azeem Hazem, Nabil F. Bissada, Catherine Demko, Andre Paes, Lisa A. Lang, Comparison of
Preprosthetic Implant Complications and Failures Between Obese and Nonobese Patients. Int J Oral Maxillofac
Implants. 2016 Sep-Oct;31(5):1093-9.

Vandeweghe S, De Bruyn H. The effect of smoking on early bone remodeling on surface modified southern
implants. Clin Implant Dent Relat Res 2011: 3:206-214.

Misch CE, Perel ML, Wang HL, Sammartino G, GalindoMoreno P, Trisi P, Steigmann M, Rebaudi A, Palti A,
Pikos MA. Implant success, survival, and failure: the International Congress of Oral Implantologists Pisa
Consensus Conference. Implant Dent 2008: 17: 5-15

Ha'mmerle CHF, Joss A, Lang NP. Short-term effects of initial periodontal therapy (hygienic phase). J Clin
Periodontol 1991: 18: 233-239.

Vervaeke S., Collaert B., Vandeweghe S., Cosyn J., Deschepper E, De Bruyn H. The effect of smoking on
survival and bone loss of implants with a fluoride-modified surface: a 2-year retrospective analysis of 1106
implants placed in daily practice. Clin Oral Implants Res 2012: 23: 758-766

Hardt, CR., Grondahl, K., Lekholm, U. & Wennstrom, JL. Outcome of implant therapy in relation to experienced

64


https://www.ncbi.nlm.nih.gov/pubmed/27632265
https://www.ncbi.nlm.nih.gov/pubmed/27632265
https://www.ncbi.nlm.nih.gov/pubmed/27632265

Romanian Journal of Oral Rehabilitation

26.

217.

28.

29.

30.

3L

32.
33.

34.

35.

Vol. 12, No. 4, October - December 2020

loss of periodontal bone support: a retrospective 5-year study. Clinical Oral Implants Research, 2002,13:488-494
Karoussis, IK., Salvi, GE., Heitz-Mayfield, LJ., Bragger, U., Hammerle, CH., Lang, NP. Long-term implant
prognosis in patients with and without a history of chronic periodontitis: a 10-year prospective cohort study of the
ITI Dental Implant System. Clinical Oral Implants Research, 2003,14, 329-339

Ferreira, SD., Silva, GL., Cortelli, JR., Costa, JE. Costa, FO. Prevalence and risk variables for peri-implant
disease in Brazilian subjects. J. of CI. Periodontology, 2006, 33:929-935

Roos-Jansaker, A.M., Renvert, H., Lindahl, C., Renvert, S. Nine-to fourteen-year followup of implant treatment.
Part I11: factors associated with peri-implant lesions. Journal of Clinical Periodontology, 2006b, 33:296-301.
Baelum, V., Ellegaard, B. Implant survival in periodontally compromised patients. Journal of Periodontology,
2004,75:1404-1412.

Rosenberg, ES., Cho, S.C., Elian, N., Jalbout, ZN., Froum, S. & Evian, CI. A comparison of characteristics of
implant failure and survival in periodontally compromised and periodontally healthy patients: a clinical report.
International Journal of Oral & Maxillofacial Implants, 2004, 19:873-879

Kuh D, Ben-Shlomo Y. A life course approach to chronic disease epidemiology. 2nd ed. Oxford: Oxford
University Press; 2004.

Barker DJP. Mothers, babies and health in later life. 2nd ed. Edinburgh: Churchill Livingstone; 1998.

Elangovan, Satheesh; Brogden, Kim A.; Dawson, Deborah V.; Blanchette, Derek; Pagan-Rivera, Keyla; Stanford,
Clark M.; Johnson, Georgia K.; Recker, Erica; Bowers, Rob; Haynes, William G.; Avila-Ortiz, Gustavo Body Fat
Indices and Biomarkers of Inflammation: A Cross-Sectional Study with Implications for Obesity and Peri-
implant Oral Health. International Journal of Oral & Maxillofacial Implants. 2014, 29(6):1429-1434.

Tariq Abduljabbara, Faisal Al-Sahalyb, Sergio Varela, Kellesarianc, Tammy Varela Kellesariand, Mohammed
Al-Anazib, Mohammed Al-Khathamib, Fawad Javedc, Fahim Vohra. Comparison of peri-implant clinical and
radiographic inflammatory parameters and whole salivary destructive inflammatory cytokine profile among obese
and non-obese men, Elsevier Cytokine, 2016, vol. 88, Pages:51-56

Alberto Turri, Paulo Henrique Orlato Rossetti, Luigi Canullo, Maria Gabriella Grusovin, Christer Dahlin.
Prevalence of Peri-implantitis in Medically Compromised Patients and Smokers: A Systematic Review Int J Oral
Maxillofac Implants Jan-Feb 2016;31(1):111-8.doi:10.11607/jomi.4149.

65



