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Abstract 
Dental implants are widely used for oral 

rehabilitation because of their high long-term 

survival and predictable functional and esthetic 

outcomes. However, systemic conditions such as 

diabetes mellitus, osteoporosis, cardiovascular 

disease, radiotherapy history, and antiresorptive 

medication use may influence osseointegration, 

wound healing, peri-implant bone stability, and peri-

implant disease risk. This literature review evaluates 

current evidence regarding dental implant survival 

rates in patients with systemic conditions. Overall, 

the literature suggests that implant therapy can be 

successful in medically compromised patients when 

systemic disease is controlled, risk factors are 

identified, and careful surgical and maintenance 

protocols are followed. Diabetes, particularly when 

poorly controlled, may increase peri-implant 

inflammation and complications, but controlled 

diabetes does not necessarily reduce implant 

survival. Osteoporosis alone does not appear to be 

an absolute contraindication, although medication 

history is important. Patients receiving 

bisphosphonates or other antiresorptive therapies 

require careful risk assessment because of the 

potential risk of medication-related osteonecrosis of 

the jaw. Cardiovascular disease and hypertension 

have not consistently shown a direct negative effect 

on implant survival. Therefore, systemic disease 

should be considered a risk modifier rather than an 

automatic contraindication to implant placement. 

 

I. Introduction 
Dental implants have become a predictable 

treatment option for replacing missing teeth, 

restoring mastication, esthetics, speech, and quality 

of life. Implant success depends primarily on 

osseointegration, which is the direct structural and 

functional connection between living bone and the 

implant surface. This biological process may be 

influenced by local factors, such as bone quality, 

oral hygiene, surgical technique, implant design, and 

prosthetic loading, as well as systemic factors 

including metabolic disease, medication use, 

smoking, immune status, and history of 

radiotherapy. 

 

           
                         

    
 

As the population ages, more patients 

seeking implant treatment present with systemic 

conditions. Diabetes mellitus, osteoporosis, 

cardiovascular disease, and antiresorptive 

medication use are among the most common 

medical considerations in implant dentistry. Current 

evidence indicates that many medically 

compromised patients can receive implants 

successfully, but treatment planning must include 

medical history review, physician communication 

when needed, risk assessment, glycemic or systemic 
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disease control, atraumatic surgical technique, and 

strict maintenance follow-up. 

 

II. Diabetes Mellitus and Implant Survival 
Diabetes mellitus has traditionally been 

considered a potential risk factor for implant 

complications because chronic hyperglycemia can 

impair wound healing, alter bone metabolism, 

reduce immune response, and increase susceptibility 

to infection. However, modern studies suggest that 

implant survival in diabetic patients can be high 

when diabetes is well controlled. A systematic 

review reported that controlled diabetes, especially 

with HbA1c below approximately 8%, does not 

necessarily compromise implant survival rates. 

Poorly controlled diabetes, however, is associated 

with a higher risk of peri-implant inflammation, 

delayed healing, marginal bone loss, and peri-

implantitis. 

 

 
 

Therefore, diabetes should not be viewed 

as an absolute contraindication. Instead, implant 

placement should be delayed or carefully managed 

in patients with poor glycemic control. Preoperative 

HbA1c evaluation, infection control, antibiotic 

consideration when clinically indicated, and 

frequent maintenance visits may improve outcomes. 

 

III. Osteoporosis and Implant Survival 
Osteoporosis is characterized by decreased 

bone mineral density and altered bone 

microarchitecture. Because osseointegration 

depends on bone healing and remodeling, 

osteoporosis has been investigated as a possible risk 

factor for implant failure. Current evidence suggests 

that osteoporosis alone does not clearly reduce 

implant survival, especially when surgical planning 

accounts for bone quality and primary implant 

stability. 

 

 
 

Some reviews have reported higher implant 

loss in osteoporotic patients, but the evidence is not 

strong enough to consider osteoporosis an absolute 

contraindication. Clinicians should evaluate bone 

quality, implant length and diameter, loading 

protocol, and medication history. When primary 

stability is reduced, delayed loading may be 

preferred. 

 

IV. Bisphosphonates and Antiresorptive 

Medications 
Bisphosphonates and other antiresorptive 

medications are commonly used for osteoporosis, 

metastatic bone disease, and other skeletal disorders. 

The main concern in implant dentistry is 

medication-related osteonecrosis of the jaw. 

Evidence suggests that oral bisphosphonate use for 

osteoporosis does not always reduce implant 

survival, with several studies reporting high survival 

rates. However, risk increases with intravenous 

antiresorptive therapy, high-dose cancer-related 

regimens, prolonged drug exposure, concurrent 

corticosteroid use, poor oral hygiene, and invasive 

surgical trauma. 

 

 
 

Patients taking antiresorptive medications 

require informed consent, medical consultation 

when needed, and careful surgical planning. Implant 
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placement may be reasonable in selected low-risk 

patients, but high-risk patients require 

individualized evaluation. 

 

V. Cardiovascular Disease and 

Hypertension 
Cardiovascular disease and hypertension 

are common among adult and elderly implant 

patients. Current evidence does not consistently 

show that controlled cardiovascular disease or 

hypertension directly reduces implant survival. 

However, these conditions may influence surgical 

risk, bleeding tendency, medication interactions, and 

healing capacity. Patients taking anticoagulants or 

antiplatelet medications may need coordinated 

medical management, but these medications usually 

do not automatically prevent implant surgery. 

 

 
 

The key clinical factor is medical stability. Blood 

pressure should be controlled before surgery, stress-

reduction protocols may be useful, and clinicians 

should review medications carefully. 

 

VI. Radiotherapy and Other High-Risk 

Conditions 
Patients with a history of head and neck 

radiotherapy may have reduced vascularity, 

impaired bone healing, xerostomia, and increased 

risk of osteoradionecrosis. Compared with diabetes, 

osteoporosis, or cardiovascular disease, radiotherapy 

is generally considered a stronger risk factor for 

implant complications, especially when implants are 

placed in irradiated bone. Implant survival may vary 

depending on radiation dose, anatomical site, timing 

after radiation, bone quality, and use of adjunctive 

therapies. 

 
 

Other systemic conditions, including 

immunosuppression, autoimmune disease, chronic 

kidney disease, and uncontrolled endocrine 

disorders, may also influence implant outcomes. 

These patients require individualized planning rather 

than a single universal protocol. 

 

VII. Discussion 
The reviewed literature indicates that 

systemic conditions may influence dental implant 

outcomes, but most are not absolute 

contraindications. The strongest predictors of 

favorable implant survival include good disease 

control, adequate bone volume, proper implant 

positioning, atraumatic surgical technique, primary 

stability, prosthetic design, plaque control, and long-

term maintenance. Implant survival should not be 

evaluated only by whether the implant remains in 

place; peri-implant health, marginal bone level, 

bleeding on probing, probing depth, prosthetic 

complications, and patient satisfaction should also 

be considered. 

A patient with controlled diabetes, stable 

cardiovascular disease, or osteoporosis may achieve 

implant survival comparable to systemically healthy 

patients. In contrast, uncontrolled diabetes, active 

infection, heavy smoking, poor oral hygiene, high-

dose antiresorptive therapy, and irradiated bone may 

increase risk. Therefore, systemic conditions should 

be understood as risk modifiers that require careful 

case selection and personalized treatment planning. 

 

VIII. Conclusion 
Dental implant therapy can be successful in 

patients with systemic conditions when medical 

risks are identified and controlled. Controlled 

diabetes, osteoporosis, and stable cardiovascular 

disease do not necessarily contraindicate implant 

placement. Antiresorptive medication use and 

previous head and neck radiotherapy require more 

cautious evaluation because of potential 

complications such as medication-related 

osteonecrosis of the jaw and impaired bone healing. 
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The best outcomes are achieved through 

interdisciplinary communication, patient education, 

precise surgical technique, risk-based loading 

protocols, and strict maintenance care. 
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