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ABSTRACT

Objective: Dental implant therapy has emerged as a reliable and widely accepted solution for rehabilitating
partially or fully edentulous patients. This review aims to explore the evolution of dental implant success
metrics and the critical patient-related factors influencing implant outcomes.

Background: Dental implants have undergone significant advancements since the clinical success reports in
the 1970s and 1980s. The initial focus on long-term implant survival has expanded to include considerations of
aesthetics, functionality, and patient satisfaction. These developments have been driven by the advent of
improved implant surfaces, innovative surgical techniques, and a more comprehensive understanding of
success criteria.

Significance: Modern dentistry requires more than providing functional solutions for missing teeth. Patients
now demand long-lasting aesthetic and functional outcomes that align with enhanced quality of life and their
overall health. Thus, dental professionals must navigate a range of systemic, anatomical, and physiological
factors when planning implant therapy.

Conclusion: Delivering successful dental implant treatment necessitates a thorough understanding of patient-
specific variables, including health conditions, longevity, and expectations. By addressing these factors,
clinicians can optimize outcomes, ensuring patient satisfaction and treatment longevity.

The experimental studies run by Branemark and Schroeder demonstrated the concept of
direct bone-to-titanium affinity,® 2 this biological concept is now widely utilized and
referred to as osseointegration. The original implants used showed success rates of 90
and 95%, depending on the follow-up.® The evolution of micro-rough surfaces, such as
sandblasted and acid etching, showed both faster and improved bone healing as well as
higher primary stability.>® This evolution led to improved survival rates, which are
reported to be as high as 98.8% over a ten-year follow-up period. This improvement in
implant surface technology has widened the scope for potential patients to be considered
for treatment. 3

Implant success is often reported as survival rate,” which implies that implants are
present no matter the condition for a certain time, this criterion was described when
different implant designs were in their genesis, and the Branemark design was not as
widely used as it is today. However, the success rate of implants varies significantly
across studies. This is due to the different clinical parameters incorporated in the study
design, particularly the definition of success criteria, which will materially affect
results.® ° During the last decade, the mere survival of implants has satisfied neither
dentists' nor patients' expectations. More sophisticated techniques of bone preservation,
soft and hard tissue grafting, implant site preparation, instruments, materials, biology,
and physiology knowledge have been produced in search of an ideal protocol that allows
us to reproduce the idea of healthy dental implant therapy.10-2
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With the increase in an ageing population requiring implant therapy, systemic health has become more
prevalent, and some other factors must be considered at the moment of planning a dental rehabilitation with
dental implants. The burden of diseases and injuries for adults 70 years and older has been reported
elsewhere.'® The most common systemic conditions in geriatric patients include cardiovascular disease,
cancer, diabetes mellitus, osteoarthritis, respiratory disease, and neurocognitive impairment.

The risks for these conditions can be associated with complications during implant surgery, obstructing
osseointegration, peri-implant tissue response and the cumulative impact on implant survival. This review
aims to describe the most common systemic conditions affecting dental implant therapy success as reported
in recent literature.

MATERIALS AND METHODS

A thorough literature search was conducted across multiple databases, including PubMed, Google Scholar,
Scopus, and the University of Sydney’s scientific article repository. The search focused on identifying peer-
reviewed, English-language studies published up to August 30, 2022. The keywords used in the search
included “Dental implant,” “implant survival,” “systemic disease,” “implant success,” “medical
condition,” and “implant failure.”

ETaNT

The initial screening involved reviewing abstracts to determine relevance, prioritizing studies that provided
clinical insights into the impact of systemic and medical conditions on dental implant therapy. A total of 52
articles were selected for their scientific rigor and relevance to the research topic. Additionally, 10
supplementary articles were incorporated to enhance the breadth and depth of the narrative review. These
articles were critically analyzed to build a comprehensive understanding of the interplay between systemic
factors and dental implant outcomes.

Systemic Conditions
Age

Age has been widely discussed as a prognostic factor in implant success. Older patients often present with
potentially longer healing times, a higher prevalence of systemic health conditions, and poorer local bone
quality, which may influence implant outcomes.*> While some studies have suggested that implant failure
rates are higher in edentulous elderly patients, the general consensus in the literature indicates that
increasing age alone is not a contraindication for implant treatment.®

Research suggests that the use of implants in older patients is not necessarily contraindicated and that bone
tissue retains a certain capacity for osseointegration despite aging.” However, confounding factors
associated with age—such as systemic diseases—should be carefully evaluated before proceeding with
dental implant treatment. Rather than aging itself, the presence of specific diseases (e.g., osteoporosis or
diabetes), as well as the quality and quantity of local bone at the implant site, which often deteriorates with
age, are critical factors in determining the success of dental implants.

Cardiovascular Disease, Stroke, and Myocardial Infarction

Variations in medical conditions can significantly impact the outcome of dental implants. Patients with
cardiovascular disease (CVD) may present with a range of conditions, including hypertension, vascular
stenosis. coronarv arterv disease. atherosclerosis. and conaestive heart failure.
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These conditions can compromise blood and oxygen supply to the surgical site, potentially hindering the healing
process. Ischemic heart disease (coronary artery disease) can manifest as angina or myocardial infarction (MI), which
can lead to severe pain in the jaw, neck, and left arm. Most fatalities associated with MI occur within the first 12 hours.
If a patient survives an M, recovery can take several months, and it is recommended that any planned implant surgeries
be delayed for 6 to 12 months to minimize risks to the patient’s overall health.

Stroke sequelae may also impair the patient's ability to maintain good oral hygiene, and these complications must be
considered during dental treatment planning.t'81° While CVD and stroke are not absolute contraindications for dental
implant therapy, careful management of these patients is crucial. Proper post-surgical care and thorough evaluation are
essential to ensure safe and successful outcomes in such cases.

Valvular Heart Disease and Valvular Prosthesis Placement

Valvular heart disease occurs when one or more heart valves fail to function properly, which may be either congenital
or acquired, and often, the exact cause remains unknown. Although this condition alone does not generally
contraindicate dental implant treatment, there are important considerations related to the patient's medication regimen
and the heightened risk of infections that could adversely affect their health. 22!

For patients with valvular heart disease or those who have had a prosthetic valve placed, the risk of infective
endocarditis (IE) due to bacteremia during dental procedures is a key concern. Prophylactic antibiotics may be
prescribed prior to implant surgery to mitigate this risk. It is crucial to work closely with the patient’s cardiologist to
assess the appropriateness of implant therapy and ensure that all necessary precautions are taken. Proper management of
anticoagulants, especially in those with mechanical heart valves, is also critical to reduce the likelihood of bleeding
complications during and after surgery.?> 2

Osteoporosis

Osteoporosis is a systemic skeletal disease characterized by reduced bone mass and increased marrow spaces, leading to
an increased risk of fractures from minimal trauma.? In the context of dental implantology, systemic conditions such as
osteoporosis and osteopenia have been suggested to contribute to the severity of alveolar bone loss. However, it remains
a common misconception that osteoporosis or osteopenia automatically contraindicates dental implant placement. To
date, no conclusive studies have demonstrated a direct link between osteoporosis and higher failure rates of dental
implants or an increased prevalence of peri-implantitis.

While osteoporosis itself is not considered a contraindication for dental implants, careful consideration of the patient's
medication regimen is essential, particularly in relation to medications known to increase the risk of osteonecrosis of the
jaw (MRONJ). Bisphosphonates (BPs), frequently prescribed to treat osteoporosis, work by inhibiting bone resorption,
thereby increasing bone density. Although early reports suggested a potential link between BP usage and implant
failure, recent studies have not confirmed this relationship.?* 2> Nonetheless, it is crucial to monitor patients on
bisphosphonates and collaborate with their healthcare providers to manage any potential risks associated with implant
therapy.

Diabetes Mellitus

Diabetes mellitus (DM) is a chronic systemic condition that affects multiple bodily systems and can lead to serious
complications if not properly managed. The hallmark of DM is atypical carbohydrate metabolism, which is
characterized by hyperglycemia due to impaired insulin secretion and/or resistance to insulin action. It is crucial to
understand the type of diabetes the patient has, their current therapy, the degree of glycemic control, and the duration of
the disease when considering the implications of diabetes for dental implant therapy.?:
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In general, dental implant placement is considered a safe and predictable procedure for dental rehabilitation in diabetic
patients. The short-term survival rate of implants in diabetic individuals is comparable to that of healthy patients,
especially within the first six years post-treatment. However, long-term observations spanning up to 20 years have
reported a reduced implant survival rate in diabetic patients.?5-28 These findings highlight the importance of careful
preoperative evaluation, ongoing glycemic control, and long-term follow-up to ensure the success of implant therapy in
this patient population.

Head and Neck Cancer

Head and neck cancer is one of the most common cancer types worldwide. Treatment often involves a combination of
ablative surgery, chemotherapy, and radiotherapy.?® Ablative surgery in the head and neck region frequently results in
both soft and hard tissue defects, leading to functional and aesthetic challenges. As such, dental rehabilitation becomes a
critical procedure following cancer treatment, particularly for restoring function and appearance.

Radiotherapy, commonly used in the treatment of head and neck cancers, has several destructive effects on both bone and
vascularity. The effects on bone include impairment of osteoclast function and reduced proliferation within the bone
marrow, while the effects on vascularity result in compromised microcirculation, leading to the destruction of small
blood vessels. These combined mechanisms reduce bone viability, impair healing, and negatively affect dental implant
osseointegration, contributing to a condition known as osteoradionecrosis.

Historically, dental implants were contraindicated in patients treated for head and neck cancer, particularly when placed
in irradiated bone, due to these adverse effects. However, advancements in surgical techniques and implant protocols
have improved outcomes, making dental implants a more viable option for prosthetic rehabilitation in this patient
population.3!

Disorders of the Central Nervous System (DCNS)

Central nervous system disorders, particularly common conditions such as anxiety and mood disorders, are frequently
encountered by dentists, as many patients with these disorders require dental implant therapy. Although such conditions
are generally not contraindications for treatment, many dental professionals may be unfamiliar with the nature of these
psychiatric disorders. Dentists must be aware of conditions such as post-traumatic stress disorder (PTSD), body
dysmorphic disorder (BDD), and obsessive-compulsive disorder (OCD), as these are among the most concerning mental
health conditions that can impact the outcome of implant therapy.

Patients with these conditions may struggle with having realistic expectations, understanding the treatment plan, or
comprehending informed consent, all of which are critical factors in the long-term success of dental implant therapy.®? 3

For neurodegenerative diseases such as Alzheimer's disease and Parkinson’s disease, a thorough review of the patient's
prescribed medications is essential, as is assessing the commitment of the caregiver. Advances in medication have
allowed patients with Parkinson’s disease to lead productive lives, but cognitive decline in Alzheimer's disease patients
presents significant challenges. In the later stages of Alzheimer's disease, particularly as patients become apathetic and
disoriented, caution is warranted when considering implant therapy.3% 34

Smoking

There is no doubt that smoking has numerous harmful effects on oral tissues and the host’s immune-inflammatory
response. It increases the risk of periodontal disease, oral precancerous and cancerous lesions, root caries, and peri-
implantitis. Additionally, smoking contributes to taste alteration, staining of teeth and restorations, as well as delayed
wound healing following extractions, periodontal procedures, and orthognathic surgeries.
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Nicotine upregulates the expression of pro-inflammatory cytokines, such as interleukin-1, which contributes to tissue
damage and alveolar bone resorption. Moreover, nicotine may affect cellular protein synthesis and impair the ability of
gingival fibroblasts to adhere, thus interfering with wound healing and exacerbating periodontal disease.®

It has been well-documented that smoking increases implant failure rates, the incidence of postoperative infections, and
marginal bone loss after dental implant placement.36-38

Immunodeficiency

Immunodeficiency can impair a patient's ability to fight infections and affect wound healing. With improvements in
healthcare, greater life expectancy, and the expansion of immunosuppressive treatments for conditions such as
rheumatoid arthritis, inflammatory bowel disease, and certain dermatologic conditions, dentists are increasingly
encountering immunocompromised patients. These patients may exhibit immunosuppression in their medical history,
which requires careful management in the context of dental procedures.

While the influence of immunodeficient conditions on the survival of dental implants remains under research, there is
currently limited evidence to suggest that immunodeficiency significantly impacts implant outcomes. Nevertheless,
clinicians must remain vigilant in managing such patients, considering their medical history and the potential need for
tailored postoperative care 34!

Hypothyroidism

Hypothyroidism (HT) is an endocrine disorder characterized by reduced thyroid gland activity, often of autoimmune
etiology. This condition is known to influence bone metabolism, typically resulting in decreased bone resorption.
Interestingly, studies have suggested that patients with hypothyroidism may experience a decreased rate of bone loss

around dental implants, which could potentially reduce their risk of implant failure compared to patients without HT.#>
4344

Although the impact of hypothyroidism on dental implant success is not fully understood, current evidence does not
indicate an increased risk for implant failure in these patients. However, due consideration must still be given to their
overall health and the management of their condition during implant therapy.

Vitamin D Deficiency

Vitamin D is a steroid hormone that plays a crucial role in calcium and phosphorus metabolism, and it is synthesized in
the skin upon exposure to ultraviolet B (UVB) radiation (290-315 nm). It undergoes conversion in the liver and kidneys
to its active form, which is essential for bone health and immune function. Deficiency in vitamin D has been linked to
several systemic conditions, including periodontal diseases such as periodontitis, early tooth loss, osteoporotic fractures,
and impaired fracture healing.*> ¢ Inadequate vitamin D levels are also associated with compromised immune function,
which can adversely affect wound healing and overall health.

Studies have shown that vitamin D deficiency can impair osseointegration in animal models, which is a critical process
for the success of dental implants. In animal studies, vitamin D deficiency has been found to hinder bone remodeling and
osteoblast activity, both of which are essential for effective osseointegration.*- ¢ Despite these findings, clinical evidence
regarding the direct effect of vitamin D deficiency on dental implant success in humans is still inconclusive. However,
vitamin D's role in modulating the immune system and its potential to enhance bone healing suggest it may have a
positive effect on implant outcomes. Vitamin D has been shown to influence the inflammatory response and promote
osteoblast differentiation, which could be beneficial during the healing phase following implant placement. 4% 50
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CONCLUSIONS

The provision of implant-supported or retained prostheses in patients with certain systemic conditions is a predictable
and reliable treatment option, with high implant survival rates reported across various studies.5! > While specific medical
conditions may introduce challenges, such as delayed healing or impaired osseointegration, careful management and
proper preoperative assessment can minimize risks and improve treatment outcomes.>3 %

The functional and psychosocial benefits of dental implants often outweigh the relative risks associated with common
medical conditions, including cardiovascular disease, diabetes mellitus, and osteoporosis.>: % Despite these conditions,
patients frequently experience significant improvements in quality of life, aesthetics, and overall function after implant
therapy, which is considered a valuable long-term solution for rehabilitation.>’

However, when planning implant therapy, the dentist must be aware of the patient's capacity for self-care, as poor oral
hygiene or failure to follow postoperative instructions can adversely affect the longevity and success of the implant.>®
Therefore, effective communication and patient education are essential to ensure a positive long-term outcome.

Psychological conditions, such as anxiety, body dysmorphia, or cognitive impairments (e.g., in patients with Alzheimer's
or Parkinson's disease), have been identified as more challenging predictors of implant success. These conditions can
influence a patient's expectations, treatment adherence, and overall satisfaction, sometimes leading to disappointing
results despite biologically successful implant placement.> ¢ Addressing these issues requires an interdisciplinary
approach, including psychological evaluation and, when necessary, the involvement of caregivers or mental health
professionals.®!

Furthermore, while some evidence suggests that vitamin D may play a role in improving implant success through its
effects on immune modulation and bone health, more conclusive research is needed to establish definitive clinical
guidelines.®? As our understanding of vitamin D's impact on osseointegration evolves, it may become an important factor
in treatment planning, particularly for patients with vitamin D deficiency.

In conclusion, dental implants remain a viable and highly effective treatment for patients with medical conditions, but
careful evaluation of systemic health, psychological factors, and nutritional status are essential to optimize outcomes.
Ongoing research into the influence of factors like vitamin D and the impact of systemic conditions will help refine
treatment protocols and enhance success rates in diverse patient populations.
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