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ABSTRACT 

 

Aim of the study: Treatment planning for dental implants involves the assessment of patient-related risk factors before 

formulating a treatment plan. This review aimed to evaluate the relevant literature and provide evidence-based 

information on therapeutic success in implant dentistry. 

Material and methods: A search of systematic reviews was conducted using a combination of terms and keywords. 

The primary endpoint of the study was implant failure and the requirements in choosing the ideal candidate. 

Results: Patient choice, the development of a personalized treatment plan and the physician's increased attention to 

patient risk factors increase the chances of therapeutic success. Local and general factors are important 

Conclusions: There are many risk factors that the clinician needs to know and understand to counsel patients and that 

need to be taken into account in treatment planning and delivery. There is consistent evidence showing an increased 

failure rate in smokers, a history of radiotherapy, and local bone quality and quantity. There is weaker evidence 

showing a higher incidence of peri-implant disease in patients with a history of periodontal tooth loss. The lack of 

evidence definitively rules out guidelines for patients with autoimmune conditions where expert opinion recommends 

caution. Osteoporotic patients show acceptable survival rates; however, patients on oral bisphosphonates show a low 

incidence but high morbidity of osteonecrosis of the jaw. Emerging evidence suggests that there is a correlation 

between genetic traits and disruption of osseointegration. 

 

Keywords: dental implants, patient history, risk factors, clinical parameters, systemic    

diseases. 

 

INTRODUCTION 

 

Dental implants are now a solid therapeutic 

option for fixing various types of dentures in 

partially or completely edentulous 

individuals. Dental implants have become a 

routine technique for single tooth 

replacement in the esthetic area, with many 

benefits for sophisticated patients but also 

obstacles. 

Many patients seeking implant 

rehabilitation are of advanced age, which 

increases the prevalence of systemic medical 

problems such as diabetes and osteoporosis. 

These disorders could exert harmful effects on 

bone metabolism and thereby endanger the 

integrity of osseointegration. Nonetheless, 

the results obtained in this review indicate 
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that only radiation therapy could significantly 

increase the risk of late failure, but not sex, 

age, or medical problems. Radiation therapy 

(including radiotherapy and 

radiochemotherapy) could compromise the 

oral environment to significantly increase the 

risk of late failure (1,2). 

Regarding the oral history, a history of 

periodontitis is an important risk factor for 

late failure. Periodontitis is one of the main 

reasons for tooth loss that leads to a 

requirement for implant rehabilitation. 

Moreover, a previous review indicated that a 

history of periodontitis could be considered a 

predictor of peri-implantitis that could lead to 

late failure (3). 

A medically compromised patient (MCP) 

can be described, as one who has a distinctive 

physical or mental feature regarding the 

people of the same age. In this sort of patient, 

there is a higher risk of interactions between 

their disease and the implant surgery, 

implying a higher medical risk. This group 

needs, therefore, to fill in a medical 

questionnaire and undergo a previous 

exhaustive medical examination, which will 

help not only to determine the specific 

measures that must be adopted (4) but also to 

carry out the estimation of the patient’s risk. 

The system proposed by the American 

Society of Anesthesiologists in 1941 and the 

one adapted by McCarthy and Malamed (5,6) 

to the dental patient were used to define the 

patient’s risk. These classifications as well as 

the medical history allow us to identify the 

systemic disease and the success rate 

expected in the MCP that is going to be 

rehabilitated with dental implants. It seems 

like the medical control of the disease is more 

important than the disease itself. This is 

evidence of the need of carrying out 

personalized medical examinations (7). 

Medical advances have made possible the 

increase of the survival rate of certain types 

of medically compromised patients, 

increasing thus the prevalence of MCP who 

request the rehabilitation of their total or 

partially edentulous maxillary bones with 

dental implants. This is due to the high 

success rate of this surgical technique and its 

benefits to the patients’ function and quality 

of life. Among scientific literature there is an 

enormous variety of studies that analyze the 

most common systemic diseases presented by 

patients undergoing dental treatment, 

correlating it with adequate and safe clinical 

practices and existing little information which 

associates these diseases with dental implant 

surgery. 

 

MATERIAL AND METHODS 

 

A search was conducted in the literature, 

including Medline, and PubMed the reviews, 

using a combination of terms and keywords. 

Keywords used individually or in 
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combination include dental or oral implant; 

success, survival, failure; informed consent, 

cardiovascular disorders; anticoagulant; 

hypertension; acetylsalicylic acid; 

osteoporosis; osteonecrosis; bisphosphonate; 

radiotherapy, smoking, cigars; jaw or bone 

(shape or quality or quantity) (8). Relevant 

titles and abstracts were identified and 

reviewed. The publications were selected for 

review based on the inclusion criteria and the 

full article was taken over. The primary 

endpoint of the study was the failure of the 

implant and the careful selection of cases. 

 

RESULTS AND DISCUSSIONS 

 

The patient's choice, the creation of a 

personalized treatment plan, and the doctor's 

heightened attention to the patient's risk 

factors all raise the likelihood of therapeutic 

success. Both local and global variables are 

crucial. 

 

I GENERAL FACTORS 

 

1. Patient-related factors 

 

A history, clinical examination, special 

testing, diagnosis, therapy options, and the 

creation of a treatment plan are all part of the 

widely recognized management procedure. 

Surgical planning for implant placement 

should wait until the entire dentition has been 

treated. The implant must be placed within 

the restrictions imposed by systemic 

characteristics for minor surgical procedures. 

If the patient can undergo minor oral surgery 

and the established surgical and prosthetic 

protocols are followed, the patient is likely to 

have a successful outcome. 

Several diseases, however, are known to be 

linked to an increased risk of implant failure, 

either early if they emerge before the implant 

is loaded, or late if they appear after the 

implant is loaded. 

 

2. Informed consent 

 

Informed consent is an essential 

requirement of all clinical treatment. It is the 

process of communication between a 

clinician and a patient in which a patient 

grants permission for the proposed treatment 

based on a realistic understanding of the 

nature of the illness, description of procedure, 

risks and benefits, and treatment alternatives, 

including no treatment.6 Written consent may 

not necessarily constitute informed consent; 

however written information is more readily 

understood and recalled at a later date and 

provides evidence of consent considerations 

compared with discussion and verbal consent 

only. The absence of patient acceptance and 

agreement with treatment recommendations 

is a contraindication for treatment. Likewise, 

patients who are unable or unwilling to 
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manage active oral disease or have unrealistic 

expectations of treatment may not be 

appropriate candidates for implant therapy. 

 

3. Cardio-vascular disorders 

 

Uncontrolled high blood pressure, defined as 

constant blood pressure above 160 ⁄ 90 mm 

Hg, requires stabilization because the 

increase in blood pressure exposes the patient 

to a higher risk of stroke, heart failure, 

myocardial infarction, and kidney failure. 

Approximately 30% of patients with 

hypertension remain undiagnosed and almost 

50% of patients undergoing treatment are not 

monitored.8 Dental implant surgery may 

therefore be a risk for potential 

cerebrovascular and cardiovascular adverse 

events. Studies have suggested the use of 

perioperative blood pressure monitoring. 

Patients who have had a heart attack in the 

last six months should not undergo implant 

surgery, and patients with a history of angina 

pectoris should have glyceryl trinitrate tablets 

or sublingual sprays when undergoing 

surgery. implantation surgery. Antibiotic 

prophylaxis according to current guidelines 

and consultation with each patient's 

cardiologist is required for patients with 

prosthetic heart valves, a history of infectious 

endocarditis, or complex cyanotic congenital 

heart disease. 

Anticoagulant therapy may cause 

prolonged postoperative bleeding, and 

patients taking heparin or warfarin should 

have a monitored international normal report 

(INR). Recent reviews do not recommend 

discontinuation of anticoagulant therapy, 

including aspirin, before minor oral surgery, 

which is comparable to the extraction of three 

teeth. The simple placement of the implant 

without soft tissue or bone graft would be 

included in this category. 

 

4. Diabetes 

 

There are two major types of diabetes: Type 

1 is caused by an autoimmune reaction that 

destroys the b cells of the pancreas, leading to 

insufficient insulin production; and Type 2 is 

considered to be insulin resistance in 

combination with the inability to produce 

additional compensatory insulin. Type 2, 

often associated with obesity, is the 

predominant form, especially in the adult 

population presenting for implant therapy. 

Surgery should be avoided for control in 

diabetics, although diabetes itself is not a 

contraindication to implant therapy. 

 

5. Osteoporosis 

 

Osteoporosis has been defined as a decrease 

in bone mass and bone density and an 

increased risk and/or incidence of fracture. 

Frieberg et al.15 performed a short-term 
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retrospective pilot study on 16 osteoporotic 

patients in whom the implants were placed 

with a technique adapted to the bone, to 

improve the initial stability. After prolonged 

healing periods, favorable success rates (97% 

maxilla, 97.3% mandible) were reported 

without immediate failure. 

 

6. Bisphosphonates 

 

The mode of action of bisphosphonates (BP) 

in bone metabolism is complex and 

multifactorial. They have a specific bone 

affinity and are deposited in newly formed 

bone close to osteoclasts. Once incorporated, 

they can persist for up to 10 years. Their 

action is to directly affect the mononuclear 

activity, the parent cell of osteoclasts (10). 

This disrupts bone resorption mediated by 

osteoclasts and increases osteoclast 

apoptosis. This in turn reduces bone 

deposition by osteoblasts with a net effect of 

reducing bone resorption and bone turnover 

(12). Angiogenesis is reduced by decreased 

blood flow and decreased vascular 

endothelial growth factors. Inhibition of 

epithelial keratinocytes is combined and 

results in a reduction in a healing capacity. 

Osteonecrosis of the jaw (ONJ) is a major 

potential complication with the long-term use 

of bisphosphonates due to the above actions, 

making exposed bone more susceptible to 

infection. (12). Affected bone healing can 

leave exposed bone uncovered by the mucosa 

resulting in chronic pain, bone loss, and, in 

some cases, pathological jaw fracture (9). 

Two recent retrospective Bell and Grant 

studies in patients receiving oral 

bisphosphonates and receiving dental 

implants showed no signs of osteonecrosis 

and reported success rates similar to those in 

patients without BP. The number of patients 

included may have been insufficient to detect 

a significant effect due to the low incidence 

and lack of differentiation. 

 

7. Smoking 

 

Several mechanisms by which smoking can 

affect wound healing have been proposed: 

(a) carbon monoxide released by 

cigarette smoke has a higher affinity for 

hemoglobin which reduces the oxygenation of 

healing tissues; 

(b) nicotine is a vasoconstrictor, which 

increases platelet aggregation and adhesion 

and thus further reduces blood flow; 

(c) the cytotoxic effects on fibroblasts 

and polymorphonuclear cells further disrupt 

cell repair and defense; 

(d) wound healing is affected, leading 

to a higher rate of complications with all 

surgical procedures. 

 

Wound healing is fundamental to the 

osseointegration process and smoking is 
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recognized as a risk factor (11). There were 

twice as many implant failures in the jaw as 

there were in the jaw for smokers. While the 

number of patients in this study was high, the 

number in some of the groups of confounding 

variables was small and the statistical power 

was low. The overall success rate was high, 

in line with the overall success rates reported. 

A narrative review by Levin et al.33, with 

extrapolation of data from their studies, 

compared the success rates of implants and 

augmentation procedures in smokers and 

non-smokers. The authors also compared the 

smoking history in a patient questionnaire 

and found no statistical difference compared 

to patients who had never smoked. A 9-14 

year long-term retrospective study of 1057 

Bra˚nemark implants processed by Roos-

Jansa˚ker et al. showed a survival rate of 94% 

for non-smokers and 88% for smokers. The 

data were not statistically significant due to 

the small number and grouping of failures in 

a few patients. However, a significant 

relationship with periodontopathic has been 

observed. Smoking is well known to be a 

significant risk factor for periodontitis, and 

since the two often occur together, the 

analysis of these two variables to provide 

sufficient statistical power to determine a 

relative risk profile for each requires a large 

number, Given the low failure rate of dental 

implants. (11) Individual medical history of 

patients was also considered relevant as an 

additional variable for a history of smoking - 

risk factors such as diabetes, postmenopausal 

women receiving therapy for Hormone 

replacement, osteoporosis and 

hypothyroidism have been implicated in 

exacerbating the risk factor for smoking. 

 

II LOCAL FACTORS INFLUENCING 

OSSEOINTEGRATION OF DENTAL 

IMPLANTS 

 

1. Implant design 

 

Design parameters include implant diameter, 

length, thread pitch, shape, and depth. The 

geometric features of an implant influence 

initial contact that helps implants primary 

stability. Microscopic and macroscopic 

surface topography of implant design maybe 

helps to stabilize the bone-implant interface in 

a low-density bone and to minimize marginal 

bone loss. Screw-shaped and full-body 

cylindrical implants produced less strain 

compared to small radii of conical shape and 

hollow cylinder (HC) implants A higher 

implant failure rate with parallel-

walled/cylindrical non-threaded implants, 

where tapered implants shape similar to 

natural root form, may yield better load 

distribution to the surrounding bone. The 

majority of the stresses were seen at the tip 

and along the apical aspect of the thread. 

Thread shapes may impact the bone-implant 
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contact (BIC) surface area. Currently, 

available thread design shapes are V shape, 

square shape, buttress shape, and reverse 

buttress shape. The asymmetric thread was 

reported to be the best outcome thread design 

for BIC. Knefel investigated five different 

thread profiles and found that the most 

favorable stress distribution was by an 

asymmetric thread, the profile of which 

varied along the length of an implant. (11) 

 

2. Diameter and length 

 

The risk of failure for short and wide implants 

is a matter of controversy. Reasons for the 

higher failure rate in wider and shorter 

implants might be due to poor bone density 

and operator skill and minimal BIC. Studies 

have shown that short implants <10 mm and 

narrow implant diameter had a higher failure 

rate. Some reported implant success is 

significantly impacted by implant diameter. 

On the contrary, other reported implant length 

is more important for stability and success 

than implant diameter and others have 

confirmed no significance for implant length 

on its success. (12) 

 

3. Surface topography 

 

Many studies have reported that BIC can 

influence peri-implant bone healing and the 

osseointegration process. Different surface 

treatments have been developed; chemical via 

acid-etching and mechanical via grit-blasting 

or a combination of the two. The chemically 

etched implants produce a large fractal 

dimension and punching surfaces that help 

cell proliferation and increase BIC and initial 

osteoblast anchorage. Sandblasting increases 

commercially pure titanium roughness, a 

biomechanical feature of a dental implant that 

influences the primary stability and 

macrophagic, 

epithelial, and osteoblast cell surface 

adhesion. The titanium plasma spray 

improves surface roughness and wettability; 

its porous-like topography allows bone 

ingrowth into the implant surface and a direct 

connection between bone and the implant 

(osseointegration). Conserva et al. found that 

a rough implant surface improved bone 

anchorage compared to a smooth implant 

surface, and it also promotes mesenchymal 

cell differentiation toward an osteoblastic 

phenotype. Ideal superficial microtopography 

can be achieved to stimulate macrophages as 

well as the proliferation and a pro-angiogenic 

activity of the endothelial cells immediately 

after implant placement. However, other 

investigators have reported increased 

titanium wear with surface-treated implants 

compared to smooth surfaces during the 

insertion, especially during the screwing 

process. (13) 
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4. Bone quality and quantity 

 

Bone quality and quantity of available bone 

at the implant site are among the most vital 

local factors in dental implant success. Bone 

density classification categorizes bone 

density into four types of bone according to 

the ratio of cortical bone to spongy bone. 

Sakka and Coulthard reported that the dental 

implant placed into bone Types 1, 2, and 3 has 

good clinical outcomes compared to Type 4 

with a lower success rate. A clinical study 

with 158 implant sites from 85 patients 

indicated strong correlations between bone 

density values from computed tomography 

and stability parameters. Primary implant 

stability has been proposed as a key factor 

influencing the survival rate of implants. Bass 

and Triplett reported that the success rate of 

implants was 93.4% in the maxilla and 97.2% 

in the mandible. They concluded that poor 

bone quality factor plays a major role in 

implant failure rate. (14) 

Better bone quality of the mandible compared 

to the maxilla, particularly in the 

interforaminal region, is probably the reason 

for implant loading high survival rates in the 

anterior part of the mandible.[6,56] In this 

context, the clinicians should confirm their 

assumptions regarding bone density at the 

time of osteotomy development, since bone 

density at an implant site is a significant 

feature for surgical protocol and 

osseointegration. It has been reported that 

implant stability in the long term after loading 

seems to be increased due to the significant 

increase of the peri-implant bone density at 

the implant-bone interface. (15) 

 

5. History of periodontitis 

 

Patients with a history of periodontitis are at 

increased risk of developing peri-implant 

diseased around dental implants. Meta-

analyses showed a significantly higher risk of 

developing peri-implantitis in patients with a 

history of periodontitis compared to healthy 

periodontal subjects. Other studies reported 

that the microbiota associated with peri-

implantitis are similar to periodontitis 

microbiota and that the deep periodontal 

pockets could act as a reservoir for 

microorganisms. Possible risk of bacterial 

contamination from periodontally diseased 

sites to peri-implant sulcus. (16) 

Peri-implant mucositis is a term used to 

describe a reversible inflammatory reaction in 

the mucosa 

adjacent to an implant, whereas peri-

implantitis is defined as an inflammatory 

process that (a) affects the tissues around an 

osseointegrated implant in function and (b) 

may result in loss of supporting bone, if left 

untreated. According to Sanz et al., the 

presence of clinical inflammation together 

with a peri-implant bone level of 2 mm from 
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the expected level after bone remodeling 

should be considered as a criterion for 

defining peri-implantitis in clinical studies. 

The response of the gingiva and the peri-

implant mucosa to early and long-standing 

periods of plaque formation has been 

investigated. Histological results from the 

studies on animal models have reported 

severe inflammatory conditions in sites 

affected by periimplantitis and periodontitis. 

Lang et al. reported that the peri-implantitis 

lesion is poorly encapsulated, extends into 

marginal bone tissue, and may continue to 

progress, resulting in implant loss. It may, 

therefore, be postulated that individuals 

having a previous history of periodontitis 

may be more susceptible to implant failure 

compared to their respective controls 

(individuals without a history of 

periodontitis). Several studies reported high 

survival rates of implants in individuals with 

a history of periodontitis-associated tooth loss 

and patients who received periodontal 

treatment with supportive maintenance 

therapy. (17) 

 

6. Surgical techniques 

 

A variety of surgical techniques for implant 

site preparation and technique to preserve 

osseous structures have been introduced such 

as Piezoelectric bone surgery, flapless 

implant placement, and bone density using 

Densah burs. Studies have shown that the 

undersized drilling technique increased 

lateral compression during the implant 

placement and the use of osteotomes for bone 

condensations increased primary stability in 

implants and BIC in poor density bone. The 

osteotome technique was proposed to 

compact the bone with the mechanical action 

of cylindrical instruments along the 

osteotomy walls. However, another report 

concluded that such a technique has caused 

trabecular fractures with debris, which 

obstructed the process of osseointegration. 

Implant site preparation with piezoelectric 

devices has been reported to have minimal 

trauma on hard and soft tissues and has been 

recommended for areas with thin bone and 

during the maxillary sinus augmentation. 

Stacchi et al. stated that piezoelectric 

preparation has a positive effect on 

osseointegration, which results in an earlier 

transition from primary to secondary implant 

stability. (18) 

 

7. Flapless implant placement 

 

The flapless technique reported having 

significantly less bone loss. Denudation of 

interdental bone in the proximity of the 

implant from the periosteum can affect the 

nutrition of the bone and papillae, resulting in 

an unpredictable degree of resorption of the 

interproximal marginal bone. In contrast, 
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Pisoni et al. found no statistical differences in 

the peri-implant bone resorption between the 

flap and flapless groups, both at the basal 

record, implant loading, and 3-year control. 

Other studies reported statistically significant 

less mean pain severity and duration in the 

flapless technique compared to the 

conventional flap procedure for implant 

placement. The reasons for different 

outcomes reports are due to the fact of using 

standardized testing tools to measure the bone 

loos between different techniques. 

Osseodensification is a surgical technique 

that creates an autograft layer of condensed 

bone at the periphery of the implant bed with 

the aid of specially designed burs. Studies 

have found that the osseodensification 

technique enhances bone density, ridge 

width, and implant primary and secondary 

stability, compared to regular drilling. (19-

22) 

 

CONCLUSIONS 

 

The survival rate of dental implants placed in 

patients with controlled systemic diseases or 

smokers does not indicate a total or partial 

contraindication for the placement of dental 

implants, as the level of evidence associated 

with implant loss is low, it seems a safe 

procedure that does not should be considered 

risky, although no information is available in 

patients with severe illness. 

The survival rate of dental implants placed in 

MCP who suffer from controlled systemic 

diseases or smoke, does not indicate a total or 

partial contraindication for the placement of 

dental implants, as the level of evidence 

associated with the implant loss is low, it 

seems to be a secure procedure which does not 

have to be considered risky, though there is 

not available information recorded in patients 

suffering from severe diseases. The 

consumption of oral bisphosphonates by 

patients who suffer from osteoporosis seems 

to be a partial contraindication for the 

treatment with dental implants and the patient 

must understand the necessity of a longer 

follow-up period to detect any sign of BCN. 

On the contrary, those patients who have been 

subjected to radiotherapy protocols in the 

head or neck region, with doses higher than 

50Gy, seem to show lower levels of 

osseointegration throughout the time, being 

contraindicated their placement in those 

patients who have received therapy with 

bisphosphonates intravenously and when 

they are associated with hormonal therapy, 

corticosteroids or immunosuppressors. 

The number, identity, and role of regulatory 

factors that lead to and maintain successful 

osseointegration are still largely unknown. 

Negligible evidence is available on the 

synergistic effect of multiple risk factors. 

Therefore, the risk must be assessed on a 

case-by-case basis by physicians. 
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