Journal of Neonatal Surgery

ISSN(Online): 2226-0439
Vol. 14, Issue 32s (2025)
https://www.jneonatalsurg.com OPEN ACCESS

Success of Dental Implants Towards Diabetes Mellitus Patients — A Review

Priscilla Shalini S', Bhuminathan S?, Ajitha Suresh Kumar?, Ni Yuanzi?, Yin Yixia%*

'PhD Scholer, Department of Prosthodontics, Sree Balaji Dental College and Hospital, Chennai. 600100
?Professor, Department of Prosthodontics, Sree Balaji Dental College and Hospital, Chennai. 600100

Email ID: bhumi.sbdch@gmail.com

3Reader, Department of Prosthodontics, Chettinad Dental College and Research Institute, Kelambakkam. 603103.
Email ID: ajisoorie@gmail.com

*Corresponding author:

Priscilla Shalini S

Email ID: priscilla.shalini@yahoo.com

Cite this paper as: Priscilla Shalini S, Bhuminathan S, Ajitha Suresh Kumar, (2025) Success of Dental Implants Towards
Diabetes Mellitus Patients — A Review. Journal of Neonatal Surgery, 14 (32s), 4647-4655.

ABSTRACT

In recent times, the rising global prevalence of diabetes has emerged as a notable societal worry. Among individuals with
diabetes, persistent hyperglycemia over the long term has the potential to impact the human body system. Diabetes has been
recognized for its negative impact on oral rehabilitation. specifically affecting the process and outcomes of dental implant
procedures. Since 1990, there have been extensive studies conducted and published concerning osseointegration and the
outlook for dental implants among individuals with diabetes. Diabetes on dental implant success has been comprehensively
examined in this research, and variables that might enhance osseointegration. Research indicates that dental implants can
remain viable in diabetic patients. Implant failure rates are significant, according to research on diabetic animals and the
literature. Even in individuals with moderately uncontrolled diabetes, most clinical investigations show that the dental
implants failure is statistically negligible. The clinical outcomes of implants in diabetic patients seems to be comparable to
that of those without diabetes when appropriate treatment planning, preventative measures, and post-operative care are taken.
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1. INTRODUCTION

Diabetes Mellitus (DM) is an escalating global issue, affecting more than 400 million individuals worldwide. DM impacts
people of all ages, genders, and regions, ranking among the leading causes of death and illness globally. Further, the
American Diabetes Association (ADA) states that Glycated Haemoglobin (HbA1c) levels exceeding 6.5% signify diabetes
mellitus (DM), HbAlc range of 5.7% to 6.4% is considered indicative of pre-diabetes (pre-DM) and levels below 5.6%
suggest a non-diabetic status. DM is a metabolic disorder with diverse causes. Key indicators of diabetes mellitus consist of
increased urinary frequency, persistent thirst, and a noticeable drop in body weight. In DM, the body has elevated blood
glucose levels, referred to as hyperglycaemia, and experiences disruptions in the metabolic fate of carbohydrates, proteins,
and fats in the body due to insufficient insulin secretion. Over time, DM can impact multiple organs, leading to serious health
complications categorized into microvascular and macro vascular types. These complications are given in Table 1. Table 1
Complications of DM

SLNo. Microvascular Macrovascular

1. Neuropathy Cardiovascular diseases

2. Nephropathy Cerebrovascular disease

3. Retinopathy Periodontal diseases

4. - Peripheral vascular diseases

According to Table I, periodontal disease ranks as the sixth complication linked with DM.! In individuals with diabetes,
fundamental alterations in the periodontium include tissue breakdown and the development of calcified deposits surrounding
the small blood vessels within the gingiva. These pathological changes contribute to significant attachment loss, marked
alveolar bone destruction, rise in bleeding upon probing, and greater mobile tooth, which may eventually result in tooth loss.
Recently, dental implants have garnered widespread recognition as a successful means of replacing missing teeth, offering
patients improved functionality and aesthetic benefits. Prosthodontic rehabilitation efforts are notably impacted by DM.
Moreover, the dental implant process poses certain risks for diabetic patients due to complications linked to gingival and
alveolar bone issues. Although DM is often viewed as a negative outcome for dental implant therapy, meticulous case
assessment and carefully planned treatment approaches play pivotal roles in ensuring successful outcomes for dental
implants.
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As a result, there has been a significant increase in both clinical and research interest in assessing the success and reliability
of dental implants. They are now widely considered a viable treatment option for patients with diabetes mellitus (DM). This
heightened focus has encouraged additional investigations into how dental implants perform in diabetic populations. Still,
systemic factors such as diabetes can affect both the effectiveness and durability of implant therapy affecting the success of
dental implant procedures. This review examines into the intricate interplay between DM and dental implants. To analyse
the scientific studies to pinpoint factors contributing to favourable outcomes and potential obstacles that could lead to failures
within this specific patient demographic.

2. METHODOLOGY

A structured method was used to collect and assess evidence concerning implant treatment outcomes in patients with varying
levels of glycaemic control. The review was structured using the PICO (Population, Intervention, Comparison, Outcome)
framework. In this context, the population consists of diabetic patients, the intervention refers to dental implant placement,
the comparison group includes non-diabetic individuals, and the outcome assessed is the rate of successful dental implant
integration. A typical narrative of relevant research was also used to provide an outline of possible advantages of implant
techniques as well as the hazards associated with hyperglycemia on bone metabolism, which are crucial to implant success.
The next section describes the search strategies.

Search Strategies

A search was conducted in the MEDLINE (PubMED) database up to and including June 2023 and February 2024 to find
articles published in dental literature. The search strategy utilized was: (dental implants OR oral implants) AND (diabetes
OR diabetic). The search was restricted to “human” studies. The following terms were included in the search strategies:
dental implants AND diabetes mellitus, trans gingival implant AND diabetes Mellitus, maxillary augmentation AND diabetes
mellitus, mandibular augmentation AND diabetes mellitus, dental implant AND prediabetes, trans gingival implant AND
prediabetes, full mouth implants AND diabetic patients, dental implant AND success rate, and diabetes mellitus AND
nondiabetic millions.

Data collection

The collected data comprised of various study attributes, including the author's name, study year, research design, patient
count, baseline features, implant count, participants' average age, type of implant system employed, and implant material
used. "The reviewed articles all included implant performance results, indicating both successful and unsuccessful cases.
The specific criteria for study selection are shown in Table 2.

Table 2. Criteria for Participant Selection

INCLUSION EXCLUSION

Older than 18-year-old patients Patients younger than 18 years of age.

Included study types ranged from cross-sectional and Case reports that involve fewer than ten patients. In vitro

cohort studies to case series, along with retrospective research studies, technical reports, and animal studies were

and prospective clinical investigations, both excluded.

observational and interventional in nature.

Clinical human studies that provided data on implant Research articles with an observation period under six

outcomes in both diabetic and non-diabetic individuals months or published in languages other than English were

who underwent dental implant rehabilitation. not considered.

Commercially pure titanium implants. Research that failed to report the quantity of implants
placed.

3. CLASSIFICATION OF DM

High blood glucose levels are a common trait shared by all types of DM. Nonetheless, the causes, background, pathogenesis,
and treatment approaches differ among diabetes classifications. Each type of DM should exhibit distinct and unique
characteristics. Insulin resistance is linked to disruptions in lipid and protein metabolism, along with abnormalities in
minerals and electrolytes.’

Table 4 Classifications of DM

TYPE -1 TYPE -2

The condition is also referred to as juvenile onset This is also called adult-onset diabetes or non-insulin-
diabetes or insulin-dependent diabetes. dependent diabetes.

It arises from autoimmune destruction of B-cells, It develops from a progressive reduction in insulin
which usually stops them from making insulin production by B-cells, frequently occurring in the
completely. context of insulin resistance.

The process resulted in lower levels of bone Despite the rise in bone mineral density, the likelihood
mineral density and osteogenesis, along with of bone fractures remained high.

heightened bone resorption activity.
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This type of DM usually appears early in an It is the predominant type of diabetes mellitus,

individual's life. frequently linked to lifestyle variables like obesity,
sedentary behavior, and hereditary susceptibility.

Management includes need continuous insulin Management includes lifestyle modifications, oral anti-

treatment to sustain life. diabetic medications, and in some cases insulin
therap.>*

4. DM AND PERIODONTAL DISEASE

There is a strong and well-documented link between diabetes mellitus (DM) and periodontal health complications.
Individuals diagnosed with DM face nearly a threefold increase in the likelihood of developing gum-related disorders
compared to non-diabetics. This heightened vulnerability is significantly influenced by the level of blood sugar regulation.
Findings from the Third National Health and Nutrition Examination Survey (NHANES III) reveal that adults with HbAlc
values exceeding 9% experience a substantially greater incidence of advanced periodontal issues.*

DM compromises the immune response, rendering individuals more susceptible to infections, particularly those affecting the
tissues surrounding the teeth. Among Pima Indians with type 2 DM, the occurrence and frequency of periodontitis were
found to be higher compared to those without DM, indicating a threefold rise in the risk of periodontitis.’> While much
research has concentrated on identifying type 2 DM as a cause to periodontitis, historically, both conditions have commonly
manifested during their 40s and 50s. A study revealed that around Ten percent of children under 18 years of age with insulin
dependent diabetes mellitus exhibited more pronounced periodontal attachment loss and bone degradation similar to control
groups, despite similar plaque levels.® Dentists have long recognized the importance of figuring out that their patients have
diabetes, understanding the correlation between various oral conditions such as dry mouth (xerostomia), oral fungal
infections (candidiasis), and periodontitis with diabetes.

5. DENTAL IMPLANTS FOR DIABETIC PATIENTS

Implants offer optimal support for dental prostheses in edentulous patients. A key determinant of dental implant success is
osseointegration, which can be influenced by impaired vascular supply and altered bone metabolism in diabetic patients.
Various systemic factors can hinder the success of dental implant treatments, with DM being the most. While DM is
considered a relative contraindication, it is not an absolute one. In this context, we will find out how long tooth implants last
in people with diabetes. Once the implant is placed, the most critical event is achieving effective Osseo integration.

However, recent studies indicate that successful osseo integration can be achieved with proper diabetes management and
careful surgical techniques. Approaches like optimizing glycaemic control, preoperative bone quality assessments, and
advanced implant surface technologies shown to improve Osseointegration outcomes in diabetic patients. Progress in dental
implant procedures has led to increased research on their success rates in individuals with DM. Despite challenges such as
retarded wound healing and a higher susceptibility to infections, numerous studies report favourable outcomes for diabetic
patients undergoing dental implant treatments.

DM AND OSSEOINTEFRATION

“The process of osseointegration makes a direct structural and functional link between healthy, live bone and the surface of
load-bearing devices.” This process encompasses both osseous healing and bone remodelling, which are crucial for ensuring
implant stability and survival without inflammation.” In a retrospective case-control study involving 257 individuals—121
with DM and 136 without—an HbA 1c level below 8% defined well-controlled diabetes. During the osseointegration period,
implant failure occurred in 17 cases (4.5%) within the diabetic cohort and 16 cases (4.4%) in the non-diabetic group. ® When
considering immediate or early placement of prosthetic restorations, it is essential to ensure that the implants demonstrate
sufficient primary stability, achieve successful integration with the surrounding bone, and maintain healthy peri-implant
tissues. In one retrospective study involving 108 diabetic individuals, the survival rate of immediately loaded implants was
found to be equivalent to that of implants loaded after a three-month healing period. Remarkably, both groups achieved a
100% survival rate. In a clinical study, diabetic participants based on their HbAlc levels: one ranging from 6.1% to 8% and
the other from 8.1% to 10%. These groups were compared with a non-diabetic control group exhibiting HbAlc levels below
6%. As anticipated, implant survival was observed in 100% of individuals within the control group and the moderate
glycaemic group (6.1-8%). However, in the higher HbAlc group (8.1-10%), the implant survival rate dropped slightly to
95.4%. [9,10] Regarding individuals with prediabetes, another study reported that osseointegration and implant healing
outcomes.!!

DM AND IMPLANT SURVIVAL

The parameters on the relationship between diabetes and implant survival show variability. Six studies revealed that diabetes
did not adversely affect outcomes, demonstrating a 100% survival rate for diabetic patients. There is no significant difference
between DM and non-DM patients. Stephen F. Balshi et al(2007),'? Turkyilmaz(2010),'> Emad Agamy(2016),'* Antonio
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Aguilar Salvatierra et al(2016),'> Raluca lalia Juncar et al(2019),'® Henry J.A. Meijer et al(2020)."7

Investigator/year | Inferences

of the study

Harold F et The mortality rates for shorter implants were statistically lower than those for longer implants. It was

al/2000 '8 also found that implants with a diameter of 3+ mm were less solid and had lower mortality rates than 4+
mm. However, there wasn't a big change in the amount of crystal bone loss between the two implant
sizes from when they were put in to when they were taken out.

Farzad et al/2002 | After a year, they found that the 38 implant-supported bridges they gave to 25 diabetes patients (136

19 implants) worked 94.1% of the time. They concluded that people with diabetes who get tooth implants
do not have a higher failure rate than non-daibetic.

Peled et al/2003%° | The study's findings show that 41 people with well-controlled type 2 diabetes were given 141 devices to
hold their overdentures in place. One year after loading, 97.3% of the times it worked, and 94.1% of the
times it worked five years after loading.

Balshi et al/ 18 implants were put in a diabetic 71-year-old patient, and then a screw-retained fixed replacement was

2007%! put in right away. After 2.5 years, they said that all of the implants were still working.

Tawil et al/2008%% | Forty-five people with controlled type 2 diabetes and 45 people who did not have diabetes each got 255
implants. After being followed up on for 1 to 12 years, 97.2% of people with DM and 98.8% of people
without DM were still alive.

Turkyilmaz/2010%* | After one year, we looked at the outcomes of 23 implants that were put in 10 people with type 2
diabetes that was well controlled. The patients were given fixed tooth implants and overdentures that
were held in place with cement or screws. At the follow-up after one year, all the implants had worked.

Oates and One hundred people with HbA ¢ levels above 12% rated success of tooth implants in people with high

Vargas/2012% glucose levels. Controlling blood sugar doesn't make a difference in how quickly someone heals (within

a week of surgery).

Gerardo Gomez-
Moreno et al/

There were notable differences in the groups that had bleeding upon probing. As HbA1C levels rose,
bleeding upon probing became more common.

2014%
Erdogan et al/ The maxillary anterior and premolar regions were the sites of 22 implants for individuals with type 2
2015% DM and 21 implants for non-DM patients. One or two implants held the fixed restorations that were

part of the trial. The success rate for people without diabetes was 100% after one year of follow-up,
whereas it was 95% for diabetes.

Antonio Aguilar-
Salvatierra et
al/2016%’

Both marginal bone loss and hemorrhage were found to be significantly different across the groups
upon probing. A linear relationship between rising HbA1C and peri-implant pocket depth was found,
however the results did not reach statistical significance.

Caroline C Eskow
et al/

The success of implant in persons with type 2 DM and poor glycemic control is highlighted by the high
survival rates and few problems observed throughout this 2-year follow-up period..

Kandasamy et al/
2018%

2017

Saeed Al Zahrani | Peri-implant bone outcomes are significantly compromised in patients with poorly controlled type 2

et al/ diabetes compared to those with effective glycaemic regulation. Maintaining an ideal HbAlc level is
2018% critical for implant success

Baburajan The study concludes that various factors—including tobacco use, bruxism, glycaemic status, and the

need for bone augmentation—in determining dental implant success rates.

Olivera R. et al/
20193

For diabetic patients who maintain proper oral hygiene, the implants can achieve a high success rate
with minimal bone loss over five years.

Cui-Xia Li et al/
202032

The study observed increased implant stability and reduced marginal bone loss around self-assembling
nano-modified implants during the early osseointegration phase, specifically in the uncovering-loading
stage, in patients with type 2 DM.

Mohammed Ghazi | Implant survival rates are similar in patients with well-controlled diabetes mellitus and those without
et al/ 2020% the disease.

Henny J. A. Implant failure was more common among patients who had regular-diameter implants placed

Meijer et al/ immediately after molar extraction in the mandible and maxilla. This was seen throughout a one-year
2020% follow-up period..

Anton Friedmann | Individuals with Type 2 DM may experience benefits as it has the potential to reduce the challenges
et al/2021% linked with wound healing.

Tayane da Rocha | Risk factors linked to early implant failure included smoking, absence of postoperative antibiotic

et al/2021% therapy, procedures involving bone grafting, complications following surgery, and the placement of

narrow (<3.75 mm) or short (<8.5 mm) implants

Ren Shang et al
/202137

Peri-implant indicators, patients with type 2 DM exhibited higher levels of bleeding on probing and
peri-implant bone loss, suggesting that elevated blood sugar levels are a significant risk factor for
inflammation around dental implants.
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Shaojie Shi et The radiographic characteristics differed slightly between patients using various hypoglycemic agents
al/202138 during the one-year and 2-year follow-up periods.

Karen Rodriguez A possible connection between SSRI consumption and decreased dental implant longevity was

Pena et al/2022% identified, although this should be considered in light of the study’s limitations

Sarah Ayele et Diabetic individuals increased marginal bone loss over time, with this deterioration being exaggerated
al/20234 in those with type 1 diabetes.

6. SUCCESS AND FAILURE OF DENTAL IMPLANTS IN DIABETIC PATIENTS

Previous meta-analyses and systematic reviews have indicated that diabetic patients experience a survival rate of
approximately 95.2% for implants supporting single crowns over ten years.*! Contrarily, several studies have indicated that
single-implant supported crowns placed in posterior regions tend to exhibit reduced survival rates, especially among
individuals with periodontitis.**—*’ Pjetursson BE et al. further reported that implants placed adjunct with sinus augmentation
techniques demonstrate a survival rate of approximately 92%.4® Estimates put the cumulative implant longevity in full-arch
fixed dental restorations prosthesis at 87.1% after 20 years and 93.3% after 10 years, according to the long-term prognosis.*
The survival rate of four implants with immediate loading is about 98.1% at five years and 94.8% up to ten years for diabetic
patients.®® Some literature,’>? notes increased implant failure rates in the first year following placement. Staedt et al.>
reported that early implant failure is more common than late failure, with primary risk factors including implant location
(mandible or maxilla), patient age, type of prosthetic treatment affecting loading distribution, and survival rate. John W.
Olson®* and colleagues observed that the duration of this condition significantly impacts the success of dental implants, while
another study found that well-controlled diabetes does not pose an additional risk compared to non-diabetic individuals.>
Implant failure rates are greater in long-term diabetes with micro and macro vascular problems, which cause delayed healing
surrounding implants.

Table S: Summary of Study Outcomes on Dental Implant Survival in Patients with Diabetes Mellitus

Investigator & year of Type of study Type of No. of patients/ Duration of Survival Rate

the study diabetics implants study (%)

Harold F et al/2000'¢ Retrospective Type 2 663/2887 36 months 92.2

Farzad et al/2002" Retrospective Type 2 25/136 3 years 94.1

Peled et al/2003%° Retrospective Type 2 41/141 5 years 97.3

Balshi et al/2007%! Retrospective Type 2 1/18 2.5 years 100

Tawil et al /2008% Prospective Type 2 45/255 12 years 97.2

Turkyilmaz /2010% Prospective Type 2 10/23 1 year 100

Oates & vargas/2012* Retrospective Type 2

Gerardo Gomez-Moreno Retrospective Type 2 67/67 3years 100

etal/ 2014%

Erdogen et al/2015% Prospective Type 2 10/22 1 year 95

Aguilar-Salvatierra et al/ Prospective Type 2 85/85 2years 100

20167

Caroline C Eskow et Prospective Type 2 23/72 2years 96.6

al/2017%

Saeed Al Zahrani et al/ Prospective Type 2 67/124 Tyears 99.1

2018%

Baburajan Kandasamy et | Retrospective Type 1 200/650 15years 88.8

al/2018%°

Raluca-Iulia Juncar et Prospective Type 2 4/16 6 months 100

al./2019%!

MohammedGhazi et Retrospective Type 2 121/377 3years 90.18

al/2020%

Henny J. A. Meijer et Prospective Type 2 20/55 lyear 100

al/2020%

Cui-Xia Li et al/2020* Prospective Type 2 25/50 4years 96

Anton Friedmann et Prospective Type 2 32/48 1 year 100

al/2021%

Tayane da Rocha et Retrospective Type 2 594/2537 7 years 95

al/20213¢

Ren Shang et al/2021% Retrospective Type 2 415/500 1 year 100

Shaojie Shi et al/2021% Retrospective Type 2 150/308 1 year 100

Karen Rodriguez Penaet | Retrospective Type 2 170/573 13 months 96

al/2022%

Sarah Ayele et al/20234 Retrospective Type 1 (21) 90/349 1 year 100
Type 2 (69)
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Implementation of Targeted Strategies to Improve Dental Implant Success in Individuals with Diabetes

DM patients need to maintain reasonable glycaemic control both before and after surgery to achieve successful Osseo
integration. Maintaining stable blood glucose levels has been shown to improve osteoblast activity and minimize bone loss
in periodontal patients with well-controlled diabetes, in contrast to those with poor glycaemic control.’® Amino guanidine
has been shown to mitigate the adverse effects of diabetes on Osseo integration. Furthermore, a theory put out by Bai et al.
proposes that systemic administration of insulin-regulated cytokine produced by adipose tissue might potentially improve
the Osseo integration process in diabetic patients by exhibiting potent anti-inflammatory properties and increasing bone
density through the stimulation of osteoblasts and inhibition of osteoclasts.

In diabetic patients, dental implant success rates have been found to improve with the administration of prophylactic
antibiotics and consistent use of 0.12% chlorhexidine mouth rinse. Additional strategies to enhance implant outcomes in
diabetic patients include optimizing implant surface characteristics—such as applying bioactive coatings—and utilizing
implants with greater length and diameter.>”->

Table 6: Recommended Antibiotic Regimens for Prophylaxi

SL Antibiotic Adult Dosage Pediatric Dosage

No.

1 Amoxicillin 500 mg orally every 8 hours 25-50 mg/kg/day, divided every 8 hours

2 Amoxicillin + Clavulanic 500 mg + 125 mg orally every | 25-45 mg/kg/day, divided into doses
Acid 12 hours every 12 hours

3 Cephalexin or Cefadroxil 250-1000 mg orally every 6 25-100 mg/kg/day in divided doses every

hours 6—8 hours

4 Clarithromycin / 250-500 mg once daily 5-20 mg/kg once daily

Azithromycin

7. DISCUSSION

Research on animals with and without diabetes has shown that the processes of bone matrix production and mineralization
are quite similar. However, even in controlled diabetic subjects, Bone-to-Implant Contact (BIC) is often lower. Numerous
studies have detailed the mechanisms by which diabetes negatively impacts wound healing and the true connection (Osseo
integration) between bone and implant surfaces. Nonetheless, studies conducted on humans,* particularly those with type-2
diabetes, have observed minimal impact on BIC, leading to effective osseointegration of dental implants has shown favorable
outcomes in patients with controlled diabetes. However, various experimental researches conducted on animal models such
as rats and rabbits have demonstrated differences in bone structure and composition, higher metabolic activity, faster bone
healing, rapid skeletal remodeling, and increased bone turnover. These physiological distinctions may contribute to the
inconsistencies observed between animal studies and human clinical outcomes. The variation in the development of diabetes
in experimental animals compared to humans may also account for the differences in BIC. Supporting this explanation, an
experimental study on obese diabetic rats found no difference in BIC between obese diabetic rats and normal rats.

Several clinical investigations® have demonstrated that dental implant outcomes in diabetic individuals are generally on par
with those in non-diabetic counterparts. Persistent hyperglycaemia can lead to microvascular complications, thereby
elevating the likelihood of implant failure during both early healing and long-term maintenance phases. Poor glycaemic
control over the past 2—3 months—can significantly influence implant outcomes in individuals with uncontrolled diabetes.
An HbAlc level ranging from 6 to 8 indicates well-controlled diabetes, while levels from 8.1 to 10 signify moderately
controlled diabetes. Levels exceeding 10 suggest poorly controlled diabetes. Elevated HbAlc levels, particularly in the
presence of microvascular complications, can adversely affect the dental implants outcomes. However, not any one reviewed
studies included patients with severely uncontrolled diabetes, suggesting that surgeons typically avoid placing dental
implants in individuals with poorly controlled glycemic levels due to the perceived risks of implant failure. Even moderately
controlled diabetes, if persistent for over ten years, trigger complications that may adversely affect tissue health. In diabetic
patients, the success and survival rates of dental implants can be improved by carefully considering these aspects during
rehabilitation, as compromised conditions and suboptimal restorative parameters can undermine the success. Consequently,
many aspects related to rehabilitation and DM can impact the survival of dental implants in diabetic patients.®!

Table 7 Diabetic and Rehabilitative factors

DIABETIC FACTORS REHABILITATIVE FACTORS
Types and duration of diabetes Sort of repair, permanent or temporary, duration.
Diabetic condition i.e HbAlc level Implant location, maxillary / mandible.

Approach of managing hyperglycemia by means of Duration for osseointegration and functional loading.
dietary changes, insulin injections, or oral
supplementation.

8. CONCLUSION

Postponing implant implantation treatments until diabetes is properly managed is recommended for patients with poorly
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controlled diabetes. To further understand the impact of diabetes on dental implant success, larger-scale prospective clinical
trials with both diabetic and non-diabetic people are required. It is critical to choose appropriate patients, especially those
with type 2 diabetes mellitus, to increase the success rate of dental implants. They can help dental implants last longer by
keeping their HbA1C levels in check and by practicing excellent oral hygiene.

Dental implants have emerged as a pivotal development in the treatment of oral conditions among individuals with diabetes
mellitus. Healthcare providers caring for diabetic patients must have a thorough understanding of the interplay between
periodontal disease, dental implants, and diabetes. Dental implant performance in diabetic patients can be optimized by
clinicians through tailored treatment strategies by using evidence-based procedures, creating individualized treatment
programs, and continuously monitoring the patients. Dental implant therapy plays a significant role in the comprehensive
management of diabetes, offering benefits that extend beyond oral health to overall well-being and quality of life. Several
authors, emphasize the importance of integrating evidence-based findings to enhance patient outcomes in this domain

REFERENCES

[1] Harold Loe. “Periodontal disease the sixth complication of diabetes mellitus. Diabetes Care,” vol. 16,
supplement 1, 329-34, 1993.

[2] Ray H.G., and Orban, B, “The Gingival structures in diabetes mellitus. Journal of Periodontology,” vol. 28,
85-95, 1950.

[3] K G Alberti and P Z Zimmet, “Definition, diagnosis and classification of diabetes mellitus and its complications.
Part 1: diagnosis and classification of diabetes mellitus provisional report of a WHO consultation. Diabetic
Medicine” vol. 15, 539-53, July 1998.

[4] “Diagnosis and Classification of Diabetes Mellitus,” Diabetes care, vol. 34, supplement 1, January 2011.

[5] Nelson RG, Shlossman M and Budding LM, et al., “Periodontal disease and NIDDM in Pima Indians,” Diabetes
care, vol 13, 836-840, 1990.

[6] Cianciola LJ, Park PH, Bruck E, Mosovich L and Genco RJ. “Prevalence of periodontal disease in insulin-
dependent mellitus (juvenile diabetes),” Journal of American dental association, vol 104, 653-660, 1982.

[7] Naujokat H, Kunzendorf B, and Wiltfang J, “Dental implants and diabetes mellitus, ”a systematic review,
International journal of Implant Dentistry, vol 2, 5, 2016.

[8] Sghaireen MG, et al., “Comparative evaluation of dental implant failure among healthy and well-controlled
diabetic patients—a 3-year retrospective study,” International Journal Environmental research and public
health, vol 17, 5253, 2020.

[9] Schwarz F, Derks J, Monje A, and Wang HL, “Peri-implantitis,” Journal of periodontology, vol 89, supplement
1,267-290, 2018.

[10] Antonio Aguilar-Salvatierra ,José Luis Calvo-Guirado, Maximino Gonzalez-Jaranay , Gerardo Moreu , Rafael
Arcesio Delgado-Ruiz, Gerardo Gémez-Moreno “Peri-implant evaluation of immediately loaded implants
placed in esthetic zone in patients with diabetes mellitus type 2: a two-year study,” Clinical Oral Implants
Research vol 27, 156-161, 2016.

[11]Al Amri MD, Abduljabbar TS, Al-Kheraif AA, Romanos GE and Javed F, “Comparison of clinical and
radiographic status around dental implants placed in patients with and without prediabetes: 1-year follow-up
outcomes,” Clinical Oral Implants Research vol 28, 231-235, 2017.

[12] Stephen F. Balshi, Glenn J. Wolfinger, Thomas J. and Balshi, “An examination of immediately loaded dental
implant stability in the diabetic patient using resonance frequency analysis(RFA),” Quintessence international,
vol 38, 4, 2007.

[13] Turkyilmaz, “One-Year Clinical Outcome of Dental Implants Placed in Patients with Type 2 Diabetes Mellitus:
A Case Series,” Implant Dentistry, vol 19(4), 323-9, august 2010.

[14] Emad agamy, “Stress analysis studies with dental implants, different situations and connections with natural
teeth,” Egyptian Dental Journal, vol 62(2), 1593-1603, April 2016.

[15] Ahmed S. Alzahrani, Hassan H. and Abed, “To what extent should dental implant placement be adopted as a
standard for diabetic patients?,” Saudi Medical Journal, vol. 37(11), 2016

[16] Raluca Juncar, “Immediate implant-prosthetic dental rehabilitation of patients with diabetes using four
immediately loaded dental implants: a pilot study,” The Journal of International Medical Research, vol.48(3),
march 2020.

[17] Henny J. A. Meijer and Gerry M. Raghoebar, “Immediate implant placement in molar extraction sites: a 1-year
prospective case series pilot study,” International Journal of Implant Dentistry, vol. 6, no.3, february 2020.
[18] Harold F. Morris, and Shigeru Ochi, “Implant Surface Coating and Bone Quality-Related Survival Outcomes

Through 36 Months Post-Placement of Root-Form Endosseous Dental Implants, Annals of periodontology, vol.
5, no.1, December 2000.
[19] Farzad P, Andersson L and Nyberg J, “Dental implant treatment in diabetic patients” Implant Dentistry, vol 11,

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 32s
pg. 4653


https://pubmed.ncbi.nlm.nih.gov/?term=Alberti+KG&cauthor_id=9686693
https://pubmed.ncbi.nlm.nih.gov/?term=Zimmet+PZ&cauthor_id=9686693
https://pubmed.ncbi.nlm.nih.gov/?term=Aguilar-Salvatierra+A&cauthor_id=25623884
https://pubmed.ncbi.nlm.nih.gov/?term=Calvo-Guirado+JL&cauthor_id=25623884
https://pubmed.ncbi.nlm.nih.gov/?term=Gonz%C3%A1lez-Jaranay+M&cauthor_id=25623884
https://pubmed.ncbi.nlm.nih.gov/?term=Moreu+G&cauthor_id=25623884
https://pubmed.ncbi.nlm.nih.gov/?term=Delgado-Ruiz+RA&cauthor_id=25623884
https://pubmed.ncbi.nlm.nih.gov/?term=Delgado-Ruiz+RA&cauthor_id=25623884
https://pubmed.ncbi.nlm.nih.gov/?term=G%C3%B3mez-Moreno+G&cauthor_id=25623884
https://www.researchgate.net/profile/Emad-Agamy?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24ifX0
https://www.researchgate.net/profile/Raluca-Juncar-2?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24ifX0
https://www.researchgate.net/journal/The-Journal-of-International-Medical-Research-1473-2300?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24ifX0
https://journalimplantdent.springeropen.com/articles/10.1186/s40729-019-0201-7#auth-Henny_J__A_-Meijer-Aff1-Aff2
https://journalimplantdent.springeropen.com/articles/10.1186/s40729-019-0201-7#auth-Gerry_M_-Raghoebar-Aff1
https://journalimplantdent.springeropen.com/

Priscilla Shalini S, Bhuminathan S, Ajitha Suresh Kumar

262-7, 2002.

[20] Peled M, Ardekian L, Tagger-Green N, Gutmacher Z and Machtei EE. “Dental implants in patients with type 2
diabetes mellitus: A clinical study,” Implant Dentistry, vol 12, 116-22, 2003.

[21] Balshi SF, Wolfinger GJ and Balshi TJ. “An examination of immediately loaded dental implant stability in the
diabetic patient using resonance frequency analysis (RFA) Quintessence International, vol 38, 271-9, 2007.

[22] Tawil G, Younan R, Azar P and Sleilati G, “Conventional and advanced implant treatment in the type II diabetic
patient: Surgical protocol and long-term clinical results,” International journal of Oral Maxillofacial Implants,
vol 23, 744-52, 2008.

[23] Turkyilmaz I. One-year clinical outcome of dental implants placed in patients with type 2 diabetes mellitus: A
case series Implant Dentistry, vol 19, 323-9,2010.

[24] Oates TW Jr., Galloway P, Alexander P, Vargas Green A, Huynh-Ba G and Feine J, et al “The effects of elevated
haemoglobin A(1c) in patients with type 2 diabetes mellitus on dental implants: Survival and stability at one
year,” Journal of American Dental Association, vol 145, 1218-26, 2014.

[25] Gomez-Moreno G, Aguilar-Salvatierra A, Rubio Roldan J, Guardia J, Gargallo J and Calvo-Guirado JL, “Peri-
implant evaluation in type 2 diabetes mellitus patients: A 3-year study,” Clinical Oral Implants Research, vol
26, 1031-5, 2015.

[26] Erdogan O, Ugar Y, Tath U, Sert M, Benlidayr ME, and Evlice B, “A clinical prospective study on alveolar
bone augmentation and dental implant success in patients with type 2 diabetes,” Clinical Oral Implants
Research, vol. 26, 1267-75, 2015.

[27] Aguilar-Salvatierra A, Calvo-Guirado JL, Gonzalez-Jaranay M, Moreu G, Delgado-Ruiz RA, and Gémez-
Moreno G, “Peri-implant evaluation of immediately loaded implants placed in esthetic zone in patients with
diabetes mellitus type 2: A two-year study,” Clinical Oral Implants Research, vol. 27, 156-61, 2016.

[28] Eskow CC and Oates TW, “Dental implant survival and complication rate over 2 years for individuals with
poorly controlled type 2 diabetes mellitus,” Clinical Implant Dentistry Research, vol. 19, 423-31, 2017.

[29] Saeed Al Zahrania Abdullah A. and Al Mutairi, “Crestal Bone Loss Around Submerged and Non-Submerged
Dental Implants in Individuals with Type-2 Diabetes Mellitus: A 7-Year Prospective Clinical Study,” Medical
Principles and Practice, vol. 28(1), 75-81, 2019.

[30] Baburajan Kandasamy et al, “Long-term Retrospective Study based on Implant Success Rate in Patients with
Risk Factor: 15-year Follow-up,” The Journal of Contemporary Dental Practice, vol. 19(1), 90-93, January
2018.

[31] Oliveira et al, “ Dental implants in patients seropositive for HIV: A 12-year follow-up study,” The Journal of
American Dental Association , vol. 151, no. 11, 863-869, 2020.

[32] Cui-Xia Li, Feng Wang and Zuo-Lin, “A four-year prospective study of self-assembling nano-modified dental
implants in patients with type 2 diabetes mellitus,” Journal of Dental Sciences, vol. 15(3), 294-301, September
2020.

[33] Mohammed Ghazi, ”Comparative Evaluation of Dental Implant Failure among Healthy and Well-Controlled
Diabetic Patients—A 3-Year Retrospective Study,” International Journal Environmental Research Public
Health. Vol. 17(14), 5253, July 2020.

[34] Henny J. A. Meijer, “Immediate implant placement in molar extraction sites: a 1-year prospective case series
pilot study,” International Journal of Implant Dentistry, vol.6, 3, 2020.

[35] Anton Friedmann et al, “Implant stability of narrow diameter implants in hyperglycemic patients—A 3-month
case—control study,” Clinical and Experimental Dental Research vol. 8, 969-975, 2022.

[36] Tayane da Rocha and Costa Coelho, “Evaluation of the Association of Early Implant Failure With Local,
Environmental, and Systemic Factors: A Retrospective Study,” Journal of Oral and Maxillofacial Surgery, vol.
79, no. 6, 1237-1245, June 2021.

[37]Ren Shang, “Impact of hyperglycaemia on the rate of implant failure and peri-implant parameters in patients
with type 2 diabetes mellitus: Systematic review and meta-analysis,” The Journal of the American Dental
Association, vol 152, no. 3, 189-201, march 2021.

[38] Shaojie Shi and Feng Ding, “Clinical and radiographic variables related to implants with simultaneous grafts
among type 2 diabetic patients treated with different hypoglycaemic medications: a retrospective study,” BMC
Oral Health., vol. 21, 214, 2021.

[39] Karen Rodriguez-Pena, “Selective serotonin reuptake inhibitors as a risk factor for dental implant failure: a
retrospective clinical study,” British Journal of Oral Maxillofacial Surgery, vol. 60(10), 1347-1352, December
2022.

[40] Sarah Ayele, “Marginal bone loss around dental implants: comparison between diabetic and non-diabetic
patients—a retrospective clinical study,” Clinical Oral Investigations, vol 27, 2833-2841, 2023.

[41] Jung RE, Zembic A, Pjetursson BE, Zwahlen M and Thoma DS, “Systematic review of the survival rate and

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 32s
pg. 4654


https://www.sciencedirect.com/journal/the-journal-of-the-american-dental-association/vol/151/issue/11
https://www.sciencedirect.com/journal/journal-of-dental-sciences
https://pubmed.ncbi.nlm.nih.gov/?term=Sghaireen%20MG%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7400304/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7400304/
https://onlinelibrary.wiley.com/authored-by/Friedmann/Anton
https://www.sciencedirect.com/journal/journal-of-oral-and-maxillofacial-surgery
https://www.sciencedirect.com/journal/journal-of-oral-and-maxillofacial-surgery/vol/79/issue/6
https://www.sciencedirect.com/journal/journal-of-oral-and-maxillofacial-surgery/vol/79/issue/6
https://www.sciencedirect.com/journal/the-journal-of-the-american-dental-association
https://www.sciencedirect.com/journal/the-journal-of-the-american-dental-association
https://www.sciencedirect.com/journal/the-journal-of-the-american-dental-association/vol/152/issue/3
https://pubmed.ncbi.nlm.nih.gov/?term=Shi%20S%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Ding%20F%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8080327/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8080327/
https://pubmed.ncbi.nlm.nih.gov/?term=Rodr%C3%ADguez-Pena+K&cauthor_id=36411146

Priscilla Shalini S, Bhuminathan S, Ajitha Suresh Kumar

the incidence of biological, technical, and aesthetic complications of single crowns on implants reported in
longitudinal studies with a mean follow-up of 5 years,” Clinical Oral Implants Research, vol. 23, 2-21, 2012.

[42] Bahat O., “Branemark system implants in the posterior maxilla: clinical study of 660 implants followed for 5
to 12 years,” International Journal of Oral Maxillofacial Implants, vol. 15, 646-53, 2000.

[43] Haas R, Polak C, Fiirhauser R, Mailath-Pokorny G, Dortbudak O and Watzek G, “A long-term follow-up of 76
Branemark single-tooth implants,” Clinical Oral Implants Research, vol. 13, 38-43, 2002.

[44] Levin L, Laviv A and Schwartz-Arad D, “Long-Term Success of Implants Replacing a Single Molar,” Journal
of Periodontology, vol. 77, 1528-32, 2006.

[45] Pjetursson BE, Briagger U, Lang NP and Zwahlen M, “Comparison of survival and complication rates of tooth-
supported fixed dental prostheses (FDPs) and implant-supported FDPs and single crowns (SCs), Clinical Oral
Implants Research, vol. 18, 97-113, 2007.

[46] Bergenblock S, Andersson B, Fiirst B, Jemt T. Long-term follow-up of CeraOne single-implant restorations: an
18-year follow-up study based on a prospective patient cohort, Clinical Implant Dentistry Related Research,
vol. 14, 471-9, 2012.

[47] DierensM, Vandeweghe S,Kisch J, Persson GR, Cosyn J, De Bruyn H, “Long-term follow-up of turned single
implants placed in periodontally healthy patients after 16 to 22 years: microbiologic outcome,” Journal of
Periodontology, vol. 84, 880-94, 2013.

[48] Pjetursson BE, Tan WC, Zwahlen M and Lang NP, “A systematic review of the success of sinus floor elevation
and survival of implants inserted in combination with sinus floor elevation” Journal of Clinical Periodontology,
vol. 35, 216-40, 2008.

[49] Bruno R. Chrcanovic Jeno Kisch and Christel Larsson, “Retrospective evaluation of implant-supported full-
arch fixed dental prostheses after a mean follow-up of 10 years” Clinical Oral Implantology Research, vol. 10,
1-12, 2020.

[50] Paulo Malo, Nobre Miguel RDH, Lopes Armando, Moss Steve M and Molina Guillermo J, “A longitudinal
study of the survival of All-on-4 implants in the mandible with up to 10 years of follow-up,” Journal of
American Dental Association vol. 142, no. 3, 310- 320, march 2011.

[51]Morris HF, Ochi S and Winkler S, “Implant survival in patients with type 2 diabetes: Placement to 36 months,
Annals of Periodontology, vol. 5, 157-63, 2000.

[52] Fiorellini JP, Chen PK, Nevins M amd Nevins ML, “A retrospective study of dental implants in diabetic
patients, International Journal of Periodontics Restorative Dentistry, vol. 20, 366-73, 2000.

[53] Henning Staedt, Martin Rossa, Karl Martin Lehmann, Bilal Al-Nawas, Peer W. Kdmmerer and Diana Heimes,
“Potential risk factors for early and late dental implant failure: a retrospective clinical study on 9080 implants”
International Journal of Implant Dentistry, vol. 6, 81, 2020.

[54] Olson JW, Shernoff AF, Tarlow JL and Colwell JA, “Dental endosseous implant assessments in a type 2
diabetic population: A prospective study,” International Journal of Oral Maxillofacial Implants, vol. 15, 811-
8, 2000.

[55] Mohammed Ghazi Sghaireen and Abdulrahman A. Alduraywish, “Comparative Evaluation of Dental Implant
Failure among Healthy and Well-Controlled Diabetic Patients—A 3-Year Retrospective Study,” International
Journal Environmental Research Public Health, vol. 17, 5253, 2020.

[56] Fawad Javed and GeorgeE.Romanos, “Impact of Diabetes Mellitus and Glycemic Control on the
Osseointegration of Dental Implants: A Systematic Literature Review,” Journal of Periodontology, vol. 80, no.
11, November 2009.

[57] Ciancio SG, Lauciello F, Shibly O, Vitello M and Mather M, “The effect of an antiseptic mouth rinse on implant
maintenance: Plaque and peri-implant gingival tissues, Journal of Periodontology, vol. 66, 962-5, 1995.

[58] Porras R, Anderson GB, Caffesse R, Narendran S and Trejo PM, “Clinical response to 2 different therapeutic
regimens to treat peri-implant mucositis,” Journal of Periodontology, vol. 73, 1118-25, 2002.

[59] Bugea C, Luongo R, Di Iorio D, Cocchetto R and Celletti R, “Bone contact around osseointegrated implants:
Histologic analysis of a dual-acid-etched surface implant in a diabetic patient,” International Journal
Periodontics Restorative Dentistry, vol. 28, 145-51, 2008.

[60] Augusto César Rodrigues de Souza, “Ultrastructural analysis of bone formation around dental implants in
nondiabetic rats, severe diabetics not controlled and controlled with insulin” Acta Cirurgica Brasileira, vol.
35(11), 2020.

[61] Rajendra Kumar Dubey, Deepesh Kumar Gupta and Amit Kumar Singh, “Dental implant survival in diabetic
patients; review and recommendations” National Journal of Maxillofacial Surgery, vol.4, no. 2, Jul-Dec 2013.

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 32s
pg. 4655



