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Abstract 

The replacement of missing teeth by dental implants is 

currently the gold standard in dental rehabilitation. 

However, their placement in medically compromised 

patients presents unique challenges and considerations.  

Medically compromised conditions, including diabetes 

mellitus, cardiovascular diseases, osteoporosis, 

immunosuppressive states can influence the healing 

process, osseointegration, and the overall success rate of 

dental implants.  

This review aims to explore the impact of systemic 

health conditions on dental implant outcomes and to 

outline the risk assessment and management strategies 

for these patients. Nevertheless, individualizing 

treatment plans based on the patient's medical condition, 

consultation with the medical team, and long-term 

monitoring are critical.  

Keywords: Dental implants, Osseointegration, 

Medically compromised conditions. 

Introduction  

In medically healthy patients, the success rates of some 

dental implant (DI) systems have reported to be between 

90 and 95%. 

DI may fail, however, due to a lack of osseointegration 

during early healing, or when in function due to 
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breakage, or infection of the peri-implant tissues leading 

to loss of implant support.  

The long-term outcome of implant therapy can be 

affected by local or systemic diseases or other 

compromising factors, in fact, it has been suggested that 

some local and systemic factors could represent 

contraindications to DI treatment.1  

Current evidence suggests that with thorough 

preoperative assessment, meticulous surgical techniques, 

and appropriate medical interventions, dental implants 

can be successfully placed in medically compromised 

patients. 

Dental implants in medically compromised patients  

Only patients with an ASA (American Society of 

Anaesthesiologists) grade I or II should qualify for an 

elective surgical procedure, such as DI placement and 

the patient’s surgical risks should be weighed against the 

potential benefits offered by the DI.  

Even though there are statements in the implant 

literature such as: ‘‘certain conditions such as 

uncontrolled diabetes, bleeding disorders, a weakened 

immune system, or cognitive problems that interfere 

with postoperative care increase the risk of implant 

failure’’ these are un-substantiated by scientific 

evidence.  

Other authors have recommended as relative 

contraindications for DI, certain patient groups or 

conditions: 

 Children & adolescents  

 Epileptic patients  

 Severe bleeding tendency  

 Endocarditis risk  

 Osteoradionecrosis risk  

 Myocardial infarction risk  

Other reported relative contraindications include: 

adolescence, ageing, osteoporosis, smoking, diabetes, 

positive interleukin-1 genotype, human 

immunodeficiency virus positivity, cardiovascular 

disease, hypothyroidism and Crohn disease.1 

Diabetes mellitus  

Most case series, cohort studies, and systematic reviews 

support that DI in diabetics with good metabolic control 

have similar success rates when compared to matched 

healthy controls, maintenance programme receiving 

conventional or advanced implant surgery (sinus floor 

elevation, immediate loading, and guided bone 

regeneration). However, impaired implant integration 

has been reported in relation to hyperglycaemic 

conditions in diabetic patients.  

Use of prophylactic antibiotic, longer duration of post 

surgical antibiotic course, chlorhexidine mouth rinse, 

bioactive material coated implants and implant with 

higher width and length seems to further improve the 

survival of implant in diabetic individuals.  

There is no evidence that diabetes is a contraindication 

to DI therapy, but as HbA1C (glycosylated 

haemoglobin) may represent an independent factor 

correlated with postoperative complications and due to 

the known effects of hyperglycaemic states on healing, 

medical advice and strict glycaemic control before and 

after DI therapy are recommended.2 

Cardiovascular disease  

Hypertension is a chronic medical condition in which the 

blood pressure in the arteries is elevated. According to 

the Global Burden of Disease Study, more than 640 

million people in the world suffer from hypertension.  

The prevalence of hypertension among people over the 

age of 60 years can reach 66%, with more than half of 

them taking antihypertensive medications. 

Antihypertensive medications, such as beta-blockers, 

thiazide diuretics, angiotensin-converting-enzyme 

(ACE) inhibitors, and the angiotensin II receptor 
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blockers (ARBs), are the most commonly prescribed 

drugs for people suffering from high blood pressure.  

Antihypertensive drugs also have an effect on bone, 

especially in bone formation, metabolism, and healing 

and suggested that treatment with antihypertensive drugs 

may be associated with an increased survival rate of 

osseointegrated implants.  

It has been suggested that some cardiovascular events 

such as recent myocardial infarction, stroke and 

cardiovascular surgery might represent an absolute 

contraindication to implant therapy. 

In a retrospective analysis of 246 consecutively treated 

DI patients, including cardiovascular disease patients, 

patients with a history of other systemic disease, and 

healthy controls, there were no significant differences in 

implant failure rates between the groups.  

In a recent case–control study, it has been suggested that 

intravenous sedation using midazolam and propofol 

during DI surgery prevented excessive increases in 

blood pressure, and stabilized haemodynamics, which 

could be useful in patients with cardiovascular disease. 

However intravenous midazolam does not prevent the 

myocardial arrhythmias that may arise during DI 

placement.3 

Head and neck cancer patients  

Surgical resection of head and neck cancer can be 

severely mutilating. DI in oral cancer patients are 

successfully used for dental rehabilitation after bony 

reconstruction of the jaws, and for retention of a 

prosthetic device (e.g.: palatal obturator), used as the 

primary means of maxillary reconstruction.  

It has been suggested that some patients may benefit 

from having the placement of DI during ablative tumour 

surgery. Radiotherapy can significantly affect DI 

outcomes mainly during the healing period.  

Radiotherapy may induce endarteritis obliterans, and 

hence can predispose to osteoradionecrosis of the jaw. 

Twelve studies involving 643 DI placed in adult patients 

who have received radiotherapy, reported lower success 

rates, ranging from 40 to 100%.  

There are, however, several clinical studies 

demonstrating that DI can osseointegrate and remain 

functionally stable in patients who had received 

radiotherapy.  

To increase implant success in irradiated head & neck 

cancer patients, the following precautions should be 

considered 

 Implant surgery is best carried out >21 days before 

radiotherapy.  

 Total radiation dose should be <66 Gy if the risks of 

ORN are to be minimized or 50 Gy radiation is used.  

 No implant surgery should be carried out during 

radiotherapy.  

 No implant surgery should be carried out during 

mucositis.  

 Defer implant placement for 9 months after 

radiotherapy.  

 Use implant-supported prostheses without any 

mucosal contact.  

 Avoid immediate loading.  

 Ensure strict asepsis.  

 Consider antimicrobial prophylaxis.4  

Smoking  

Effects of smoking on implant survival and success are 

more pronounced in areas of poor quality trabecular 

bone. In smokers, maxillary implants have more failure 

rate as compared to mandibular implants. Probably, 

maxillary bone is of lower quality and consequently 

more susceptible to the damaging effects of smoking. 

Vasoconstriction caused by the local absorption of 
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nicotine into the bloodstream is shown to be a significant 

factor for implant failure by some studies.  

Smoking does not affect the process of osseointegration; 

rather, its negative effects seem to arise after the second 

stage surgery.  

Gorman et al., in a study on patients who had received 

over 2000 implants, found significantly more failures in 

smokers after second-stage surgery.  

Failure rate of implants is more in smokers compared to 

nonsmokers and is directly proportional to tobacco use.  

In smokers, marginal bone loss and incidence of 

periimplantitis is more after implant placement. Implants 

placed in grafted maxillary sinuses of smokers fail two 

times more compared to that in nonsmokers.5 

Neuro-psychiatric disorders  

The prevalence rate of neuropsychiatric and 

neurocognitive disorders (NDs) among individuals is 

increasing in recent times.  

Various neuropsychiatric symptoms, such as agitation, 

depression, apathy, delusions, and hallucinations, are 

highly prevalent in older adults with dementia or milder 

forms of cognitive impairment. These symptoms can 

lead to a higher risk of functional decline.  

The literature with respect to DI placement in patients 

with neuro-psychiatric disorders is sparse and 

contradictory. Some case reports and case series have 

shown DI treatment to be successful in some patients 

with various degrees of both intellectual and physical 

disability, including cases of cerebral palsy, Down 

syndrome, psychiatric disorders, dementia, bulimia, 

Parkinson disease and severe epilepsy. 

However, poor oral hygiene, oral parafunctions such as 

bruxism, harmful habits such as repeated introduction of 

the fingers into the mouth and behavioural problems are 

not uncommon in patients with neuro-psychiatric 

diseases, and DI in such patients may lead to 

complications. Therefore, the success of oral 

rehabilitation depends fundamentally on appropriate 

patient selection and adequate medical advice should be 

seeked prior to implant therapy.6 

Bleeding disorders  

In patients with bleeding disorders haemorrhage 

associated with implant surgeries is more common and 

can be prolonged, particularly with warfarin or 

acenocoumarol. In these patients, the current 

recommendation is to undertake the implant surgical 

procedure without modifying the anticoagulation, 

provided the INR is less than 3 or 3.5.  

Patients on anticoagulant therapy should be delicately 

handled in a dental setup. This may involve use of local 

hemostatic measures to control bleeding in 

anticoagulated patients.  

These include atraumatic surgical technique, adequate 

wound closure, pressure application, and topical clotting 

agents. Oral rinsing with tranexamic acid can also be 

used. The indication for anticoagulation should be 

known since many indications allow brief 

discontinuation of anticoagulant treatment without a 

substantial increase in the risk of thrombotic events. On 

the other hand, anticoagulant treatment should in general 

not be discontinued in patients with mechanical valve 

prostheses. 1  

Close collaboration with the patient's physician is 

recommended in these matters. In patients receiving 

long-term anticoagulant therapy and who are stably 

anticoagulated on warfarin, an international normalized 

ratio (INR) check 72 h prior to surgery is recommended.  

This allows sufficient time for dose modification if 

necessary to ensure a safe INR (2–4) on the day of dental 

surgery (including subgingival scaling). There is no need 

to check the INR for non-invasive dental procedures.7 
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Bone diseases  

Osteoporosis is the most studied bone-related disease. It 

is a common condition characterized by generalized 

reduction in bone mass with no other bone abnormality. 

When evaluating whether DI in osteoporotic patients 

have a different long-term outcome, even though failure 

rates have been reportedly higher in animal models and 

patients, a systematic review revealed 

no association between systemic bone mineral density 

(BMD) status, mandibular BMD status, bone quality, 

and implant loss, concluding that the use of DI in 

osteoporosis patients is not contraindicated.1  

Osteoporosis has no detrimental effect on implant failure 

rates neither on percentage of osseointegration. 

Regarding the impact of osteoporosis on bone-to-implant 

contact, there is a weak evidence to support or refute the 

hypothesis that osteoporosis may have detrimental 

effects on bone healing.8  

Based on three studies included in the systematic review, 

implants placed in patients with osteoporosis presented 

greater marginal bone loss than those placed in patients 

without osteoporosis.  

A further potential complication in osteoporotic patients 

is the possible effect on bone turnover at the DI interface 

of systemic anti-resorptive medication. This risk in 

patients using bisphosphonates (BPs) is well recognized, 

in terms of bisphosphonate-related osteonecrosis of the 

jaws (BRONJ).  

The largest series of patients developing BRONJ 

following DI published to date involved 27 patients on 

BPs, 11 orally and 16 intravenously. BRONJ developed 

after mean periods of 68 months, 16 months, and 50 

months in patients on alendronate, zoledronic acid, and 

pamidronate, respectively. There was a mean duration of 

16 months from implants placement until the appearance 

of BRONJ.  

BRONJ is a real issue for patients treated with 

intravenous BPs but the occurrence of BRONJ in 

patients receiving oral BPs medication is minimal. 

The use of oral BPs at the time of implant placement and 

during healing do not seems to affect early implant 

success.9  

Rheumatoid arthritis  

Cochran et al. 2007) as recommended by Friberg (1994) 

for soft bone quality – resulted in high absolute success 

and survival rates for implants placed in RA patients.  

Although the results of the studies showed that implant 

prosthodontic outcome was also excellent for the RA 

population with and without concomitant connective 

tissues diseases, a distinction between isolated RA and 

RA with concomitant CTD should be made. 

It is a well-known fact that clinical benefits and 

advantages of implant placement in conjunction with 

fixed prostheses were especially noted in patients 

suffering from CTD such as Sjogren’s syndrome.  

In general, no atypical pattern of prosthodontic 

complications and maintenance efforts was observed for 

implants and implant prosthodontics in RA with/without 

concomitant CTD. Only abutment screw loosening or 

denture margin adaptation for removable overdentures 

was predominantly observed (Payne et al. 1997).10 

Respiratory diseases  

Chronic obstructive pulmonary disease (COPD) and 

asthma are both widely prevalent and fatal respiratory 

diseases. Advancing and not entirely reversible airflow 

obstruction is the major clinical presentation of COPD.  

Once the dyspnea caused by COPD or asthmatic attack 

presents during the implant surgery, it may become 

deadly. Therefore, dental practitioners should keep the 

airway unobstructed. Necessary preoperative 

preparations include reviewing a full medical history and 
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checking whether the patients take the inhaled drugs 

with him/her.  

Because perpetuated supine position is a stimulus of 

asthma, we recommend that patients maintain semi-erect 

position during the operation.  

Anti-inflammatory treatment, sedation, and analgesia are 

also essential. Importantly, local anesthetics with 

adrenaline can be used in patients with COPD in an 

extremely cautious way, whereas vasoconstrictors are 

absolutely contraindicated in those with asthma.11 

Immunodeficient conditions (HIV/AIDS, organ 

transplantation, autoimmune disease, and Morbus 

Crohn) and dental implants  

There is only little evidence for deteriorating influences 

of immunodeficient conditions on the survival of dental 

implants. Regarding the analysed immunosuppressive 

conditions, only Crohn’s disease showed a significant 

effect on early implant failure and resulted in increased, 

however not significant, implant loss. There was no 

significant effect on implant survival in the remaining 

immunocompromised conditions detectable.  

Immunosuppression after organ transplantation  

Dealing with implant-based rehabilitation and 

immunosuppression after organ transplantation, a total 

of 6 studies with 107 placed implants in 39 patients were 

included. 

The authors found no significant correlations between 

immunosuppression after organ transplantation and 

implant failure. All identified studies and case reports 

describe an implant survival rate of 100% with a follow-

up of 58 months as mean (3–118 months) with no effect 

on clinical findings or on osseointegration of the 

implants.  

The loading time after implantation differs from 3 

months for the maxilla up to 9 months of the mandible.12 

 

Oral mucosal diseases  

Oral mucosal diseases are a group of conditions that 

affect the oral mucosa with variable severity and include 

recurrent aphthous stomatitis (RAS), oral lichen planus 

(OLP), pemphigus vulgaris (PV), mucous membrane 

pemphigoid (MMP), and systemic lupus erythematosus 

(SLE).  

These may manifest clinically as painful oral ulcerations, 

reticulations and/or erosions, with differences between 

each. Management protocols often include initial topical 

and/or systemic corticosteroid (CS) therapy to control 

the patient’s acute symptoms, followed by CS-sparing 

agents for long-term maintenance therapy. 

RAS and dental implants  

Placement of dental implants is often associated with 

increased anxiety and stress levels, which could trigger a 

RAS episode in the first days post-surgery. As sites with 

active oral ulcerations are more likely to have friable and 

less resilient soft tissues, it is advised to initiate RAS 

treatment before attempting to place a dental implant, 

with the aim of keeping the disease in a remission state.  

Careful tissue management during the surgery is also 

recommended to prevent dehiscence and delayed wound 

healing at ulcer sites.13 

Dental implants in patients seropositive for HIV  

Studies after a 12-year follow-up study show that dental 

implant treatment in HIV-positive patients achieved 

long-term survival, with a success rate comparable with 

that seen in healthy patients. Although the decrease in 

BMD (bone mineral density) caused by cART 

(combination antiretroviral therapy) and deleterious 

effects of patients who are positive for HIV, our study 

showed no bone loss related to the therapy. 

Bone loss was consistent with the physiological 

periimplant bone loss associated with local 

demineralization process and peri-implantitis.  
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People who are positive for HIV who received dental 

implants showed successful outcomes after 12 years of 

follow-up despite the presence of mild early signs of 

peri-implantitis related to poor oral hygiene.  

After periodontal treatment and oral hygiene 

improvement, all patients had health peri-implant tissues 

without visible plaque or BOP. Antiretroviral drugs and 

immunodeficiency are not a contraindication for oral 

rehabilitation treatment, which is corroborated by 

previous clinical studies.14 

Conclusion  

In conclusion there are very few absolute 

contraindications to DI treatment, although a number of 

conditions may increase the risk of treatment failure or 

complications. However, due to the scarcity of 

prospective studies the impact of health risks on implant 

outcome remains unclear and well-designed 

observational studies are needed.  

The degree of disease-control may be far more important 

that the nature of the systemic disorder itself, and 

individualized medical control should be procured prior 

to implant therapy, since in many of these patients the 

quality of life and functional benefits of dental implants 

may outweigh any risks.  

It is very important to undertake the implant surgical 

procedures with strict asepsis, minimal trauma, and 

avoiding stress and undue haemorrhage.  

Equally it is very important in these patients to ensure 

proper maintenance therapy with optimal standards of 

oral hygiene, without smoking and with avoidance of 

any other risk factors that may affect the outcome of 

dental implants. 
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